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Abstract
Cigarette smoking is the leading cause of preventable
death in the United States, and more than 20% of
adolescents report current cigarette use. Schools are a
viable setting in which to conduct brief interventions to
reduce adolescent tobacco use; however, a standard
therapy has not yet been established. The purpose of this
study was to investigate the efficacy of a motivational
intervention on cigarette use in a school-based adolescent
population. The study utilized a randomized controlled
design in which participants were assigned to one of two
conditions: two 30-minute sessions of a motivational
intervention or assessment only. Results demonstrated
that the intervention was effective in reducing daily
cigarette use and symptoms of cigarette dependence for
participants in the experimental group. The current
findings are unique in being the first school-based
motivational intervention delivered by school personnel
to effectively reduce adolescent tobacco use.
Keywords: Smoking & Tobacco, Child & Adolescent
Health, Counseling, Risk Behaviors

Introduction
Cigarette smoking is the leading cause of preventable
death in the United States, and more than 20% of
adolescents report current cigarette use (National
Institute on Drug Abuse, 1996). In addition, tobacco is
known as a “gateway drug” that may lead to the
initiation of alcohol and other drug use (Kandel,
Yamaguchi, & Chen, 1992). The National Educational
Goals Panel and the Center for Disease Control and
Prevention stress the importance of tobacco use
cessation programs (Center for Disease Control, 1994;
National Educational Goals Panel, 1996). Despite this,
few interventions have been developed to reduce
adolescent smoking and, of published interventions,
very few show promising results. Of studies conducted
in both school and non-school settings, several
demonstrated significant intervention effects (Erol &
Erdogan, 2008; Kelly & Lapworth, 2006; Myers, 1999).
Motivational interviewing is a technique that uses
directive, client-centered counseling to elicit behavior
The spirit of
change (Rollnick & Miller, 1995).
motivational interviewing is one of collaboration,
evocation, and autonomy.
In this framework
counseling is a partnership and the focus is to elicit

intrinsic motivation to change through exploring and
resolving ambivalence about behavior change (Miller &
Rollnick, 2002). Motivational interviewing strategies
are well suited for treating adolescents and young adults
(Baer & Peterson, 2002; Masterman & Kelly, 2003) as
the technique does not increase resistance and utilizes
ambivalence to develop motivation to change, and
furthermore the brief duration and emphasis on the
participant’s self-direction and independence may be
particularly attractive to adolescents (Baer & Peterson,
2002; Tober, 1991).
Adolescents often lack the
resources to seek treatment on their own, and may be
deterred if parental involvement is required (Walker,
Roffman, Stephens, Berghuis, & Wakana, 2006).
Thus, schools provide a unique opportunity for
intervention, as many adolescents are unlikely to visit a
medical or counseling office, but may choose to receive
treatment if conveniently located at school and
conducted by school personnel with whom they may
already have an existing relationship.
Schools have been identified as a viable setting in
which to conduct brief interventions to reduce
adolescent substance use (Walker et al., 2006);
however, a standard therapy for implementing
motivational interventions in school settings has not yet
been established (Erickson, Gerstle, & Feldstein, 2005).
Past intervention efforts have utilized external
researchers to implement interventions. Thus, one study
aim of this intervention was to determine the feasibility
of using school resources to implement school-based
motivational interventions.
The purpose of this research was to investigate the
efficacy of motivational interviewing versus assessment
only on tobacco use in a school-based adolescent
population and to evaluate the feasibility of utilizing
motivational interventions to reduce adolescent tobacco
use in the school setting. The first research hypothesis
was that motivational interviewing, compared to
assessment only, would result in a decrease in daily
cigarette use. The second research hypothesis was that
motivational interviewing, compared to assessment
only, would result in an increase in each participant’s
readiness to change.

Method
This study was a randomized trial to determine the
efficacy of a brief motivational intervention for
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adolescent tobacco abuse.
Eligible participants
received one of two conditions: two 30-minute sessions
of a motivational intervention or a comparison
condition including assessment only. Assessments
were administered at baseline and one month later.

Participants
The study was conducted in a high school and
alternative secondary education setting in a large public
school district in Western Massachusetts. Eligible
students were referred to a school psychologist by their
school adjustment counselors, teachers, or caseworkers.
The school psychologist further explained the study and
invited eligible students to participate.
Students eligible for study participation were 14 to
20-years-old, had smoked cigarettes at least once over
the past 30 days, provided informed consent (18 years
or older) or assent (<18 years) and provided parental
consent (<18 years). Students were excluded from study

participation if they were currently receiving substance
abuse treatment, met diagnostic criteria for alcohol or
drug dependence, or were unable to complete the onemonth follow-up.
Participant use over the past 30 days was determined
using a calendar method that measures use over the past
90 days (Sobell & Sobell, 1995). Alcohol and drug
dependence were measured using a questionnaire based
on the DSM-IV substance dependence criteria
(American Psychological Association, 1994). Alcohol
and drug dependence resulted in immediate referral and
intervention with the student’s school adjustment
counselor or school psychologist. Students who were
eligible and interested in study participation returned
for their first study visit, at which time they provided
signed assent/consent and parental consent if under 18,
completed baseline assessments, and were randomized
into one of two groups. School personnel not involved
in delivering study interventions were blinded to group
assignment.

Table 1
Assessment Tools
Measure Name

Description

Number of
items

Time to
administer

Scoring Information

CRAFFT

Brief substance abuse
screening test specifically
designed for adolescents

6

1 minute

Score of 0-6 is based on number of
symptoms endorsed, score of 2 or
more indicates need for further
assessment

Alcohol and
Drug Timeline
Followback

Provides a retrospective
report of adolescent’s
substance use over the
past 3 months

N/A,
calendar

5-10 minutes Estimated daily use for each
substance is recorded, and daily
average is computed

Readiness to
Change
Questionnaire

Measures readiness to
change substance use

12

3 minutes

Score is computed for each of 3
stages and highest score indicates
current stage of readiness

Drug
Dependence
Questionnaire

Measures symptoms of
substance dependence

9

3 minutes

Score of 0-7 indicates number of
dependence symptoms endorsed

Student
satisfaction
survey

Measures treatment
integrity and utility

10

2 minutes

Items scored on a scale of 1 to 5,
and the overall average score
indicates the level of treatment
integrity and utility

Over approximately 13 weeks 26 students were
screened for study participation, of whom 18 were
eligible for study participation. Ten students were
excluded from participation: five because of a lack of
tobacco use, one due to current receipt of substance
abuse treatment, two due to heavy drug use or

dependence, and two due to an inability to obtain
parental consent.
Of students eligible for study
participation, six refused participation due to a lack of
interest in reducing their tobacco use, or a desire to
reduce their use independent of any assistance. Ten
students were eligible for and interested in study
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participation and the rate of study attrition was 10%,
resulting in 9 study completers.

Materials
The intervention group received two 30-minute
motivational interventions over a two-week period
while the comparison group completed the Readiness to
Change Questionnaire, a 24-item instrument that
measures readiness to change substance use, which all
participants completed at each study visit (Heather &
Rollnick, 2001).
All participants completed the
following measures at baseline and one-month followup (see Table 1 for details): CRAFFT (Knight et al.,
1999), Alcohol and Drug Timeline Followback (Sobell
& Sobell, 1995), Drug Dependence Questionnaire, and
Student Satisfaction Survey.

Procedure
Participants randomized to the experimental condition
attended two 30-minute counseling sessions, each
roughly 2 weeks apart. Each of the intervention visits
included a structured interview that followed the
principles of motivational interviewing, which
emphasize: 1) develop a discrepancy (between goals &
current behavior), 2) avoid arguments, 3) roll with
resistance, 4) empathy as a counseling style, and 5)
promote self-efficacy (Miller & Rollnick, 2002). The
intervention included a structured approach to
identifying alcohol and drug-related risks and problems
and establishing goals for behavior change, and record
sheets included detailed descriptions of each step of the
intervention to assist with treatment integrity. To give
an idea of what the intervention entails, an example of
principle 1: develop a discrepancy would include
reviewing short- and long-term goals with participants,
and then discussing how smoking might make it harder
to reach each of those goals, thereby developing a
discrepancy between the participants desires and
current behavior.
Trained school adjustment counselors and/or
psychologists delivered the motivational intervention
sessions. Clinicians received a one-day training during
which they were introduced to motivational
interviewing principles and methodology through
formal presentation, discussion, review of training
videos, role playing, and assessment to check for
proficiency in motivational interviewing skills (Miller,
Rollnick, & Moyers, 1998; Rosengren, Hartzler, Baer,
Wells, & Dunn, 2008). All interviews were audiotaped
and ten percent (two interviews) were randomly
selected and coded using the Motivational Interviewing
Treatment Integrity code (MITI), which has been
shown to be a good measure of treatment integrity for
motivational interviewing (Moyers, Martin, Manuel,
Hendrickson, & Miller, 2005; Pierson et al., 2007).
Interviews randomly selected were found to have
adequate treatment integrity based on MITI criteria.

Data Analysis
Distribution-free nonparametric statistics were
utilized due to the small sample size and inability to
meet the assumptions required of parametric analyses.
Two dependent samples nonparametric analyses were
used to test each hypothesis, with average daily use for
each substance and readiness to change as the
dependent variables and time (pre- vs. post-treatment)
as the independent variable. A Wilcoxon matched pairs
signed-ranks test was used to compare baseline and
follow-up scores on all measures.

Results
Demographic Information
To assess possible bias and confounding the two
study groups were compared on all baseline variables to
determine if randomization produced two equivalent
groups. Tables 2 and 3 present participant
demographics and baseline data; no statistically
significant differences between groups were noted.
However, participants in the experimental group had a
slightly lower mean age than those in the assessment
only group. In addition, participants in the assessment
only group had slightly higher CRAFFT scores,
whereas participants in the experimental group had
higher baseline levels of cigarette use.
Table 2
Participant Demographic Data

Variable

Assessment

Experimental

Only Group

Group

n

%

n

%

Male

1

25

4

80

Female

3

75

1

20

Caucasian

1

25

3

60

Hispanic

1

25

2

40

African
American

2

50

0

0

15

0

0

1

20

16

0

0

2

40

17

2

50

1

20

18

2

50

1

20

Gender

Ethnicity

Age
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measures of treatment effect include change over time
in participant CRAFFT scores and the number of DSMIV cigarette dependence symptoms endorsed. All data
were downloaded directly from computer software as
all assessments were computer administered. Because
all study hypotheses were directional and the sample
size was small, for all statistical tests a 1-tailed p<.10
was
considered
statistically
significant.

Primary Outcome Analyses
The primary endpoint was a decrease in tobacco use
as measured by the 90-day Timeline Followback
Calendar (Sobell & Sobell, 1995).
The secondary
endpoint was an increase in readiness to change, as
measured by the Readiness to Change Questionnaire
(Heather & Rollnick, 2001). Potential additional
Table 3
Baseline Descriptive Statistics by Group
Assessment Only Groupa

Experimental Groupb

Variable

Min

Max

Mean

SD

Min

Max

Mean

SD

CRAFFT

1.00

6.00

4.25

2.22

1.00

6.00

3.00

2.12

Dependence symptoms

3.00

6.00

4.50

1.29

1.00

7.00

4.60

2.51

Readiness to change*

2.00

3.00

2.25

0.50

2.00

3.00

2.60

0.55

Cigarette TLFB

5.00

10.00

7.13

2.14

3.75

16.22

10.22

5.19

Note. a n = 4, b n = 5.
* For the Readiness to Change Questionnaire, the numerical values for each stage are as follows:
1= precontemplation, 2 = contemplation, and 3 = action.
Table 4
Pre/Post Treatment Difference Scores by Group
Assessment Only Groupa

Experimental Groupb

Variable

Min

Max

Mean

SD

Min

Max

Mean

SD

CRAFFT

0.00

4.00

2.00

1.63

-1.00

3.00

1.00

1.58

Dependence symptoms

-1.00

3.00

0.50

1.73

-1.00

4.00

1.80**

1.79

Readiness to change*

-1.00

1.00

0.00

0.82

-1.00

1.00

Cigarette TLFB

-6.08

4.68

0.57

4.77

0.92

11.07

-0.20
3.80**

0.84
4.12

Note. a n = 4, b n = 5.
* For the Readiness to Change Questionnaire, the numerical values for each stage are as follows:
1= precontemplation, 2 = contemplation, and 3 = action.
** Statistically significant decrease at p < .1, positive difference scores indicate a decrease post-intervention.
Table 4 presents the pre- and post-treatment
difference scores between groups, and positive scores
demonstrate a decrease in cigarette use or related
behaviors. Results of the Wilcoxon matched pairs
signed-ranks test indicated that there was a significant
decrease in cigarette use as measured by the Timeline
Followback for participants in the experimental group
(z = -2.02, p = .04). A significant decrease in DSM-IV
cigarette dependence symptoms was also demonstrated

for participants in the experimental group (z = -1.79, p
= .07). These results demonstrate that the intervention
was associated with reduced daily cigarette use and
symptoms of cigarette dependence for participants in
the experimental group. For both the decrease in
cigarette use and cigarette dependence symptoms, the
high z scores show that the size of change or effect size
is large, indicating that the differences between the
experimental and assessment-only group are truly
meaningful. No significant results were found for other
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variables, including readiness to change, for either
group.

Intervention Feasibility and Treatment Utility
A second aim for this study was to evaluate the
feasibility of utilizing motivational interviewing to
reduce adolescent tobacco use in the school setting.
Intervention feasibility was evaluated including costeffectiveness, social validity, and treatment integrity.
In addition to the data previously reported on
participant eligibility, refusal, retention/attrition rates,
and parental consent, the time commitment for study
personnel was recorded.
The two intervention
counselors reported that each counseling session lasted
30-45 minutes, and that the entire intervention,
including time for planning and follow-up, took 1.5-2
hours per participant. Both counselors reported that this
amount of time was feasible given their school schedule
and regular workload. In addition, this amount of
individual student contact is not unusual for school
counselors working with high-risk students in an
alternative school setting.
In addition, participants completed a brief
questionnaire to evaluate the treatment integrity and
social validity of the intervention. All students reported
being honest “all the time” about their substance use
when completing questionnaires and talking with their
counselor, which lends additional support to research
indicating that self-report measures of substance use
have a high level of validity (Dolcini, Adler, & Lee,
2003; Levy et al., 2004).
Participants were asked to assess their counselor
behaviors, and those in the experimental group reported
high levels of counselor characteristics central to
motivational interviewing, confirming substantive
treatment integrity. Participants’ reports of increased
motivation and reduced use as a result of the
intervention averaged between “sometimes” and
“frequently.”
Similarly,
participants
reported
“frequently” enjoying the intervention sessions,
demonstrating high social validity for the motivational
intervention. Although most school counselors may
intuitively or by training demonstrate counselor
characteristics central to motivational interviewing, it is
worth mentioning that one counselor trained did not
pass the video assessment of simulated encounters
(VASE-R; Rosengren et al., 2008). As a high level of
proficiency in motivational interviewing skills is
required for treatment integrity, this counselor did not
deliver any study interventions, and this occurrence
points to the importance of in-depth training in
motivational interventions for all relevant school
personnel.

Discussion
The results of this study indicate that motivational
interviewing decreased cigarette use and increased each
participant’s cigarette dependence symptoms compared
to assessment only. Results demonstrated that the

intervention was effective in reducing daily cigarette
use and symptoms of cigarette dependence for
participants in the experimental group.
Participants did not significantly increase their
readiness to change over the course of this intervention.
However, many participants began the intervention with
baseline levels of the highest stage of readiness to
change; thus, movement along the continuum was not
possible. Although DiClemente and Prochaska’s (1998)
transtheoretical model of change includes five stages
that segment the process of behavior change into
meaningful steps, the Readiness to Change
Questionnaire only include three of these stages in its
assessment (Heather & Rollnick, 1993). The Readiness
to Change Questionnaire may be less sensitive to
change over time, and may lack discriminant validity
compared with a more continuous measure of readiness
to change (Budd & Rollnick, 1996). Therefore, although
study participants could have advanced their motivation
to change over the course of the intervention, this
change may not have been accurately estimated. High
baseline levels of readiness to change may also indicate
that students who agreed to participate in the
intervention were more motivated than study refusers to
change their behavior.

Limitations
These results should be interpreted in the context of
the study’s limitations. First, all data collected were
self-report. Although lab test validation or parental
collateral report could have been used to confirm the
participants’ reports of substance use, these procedures
have several limitations. Parents often provide an
underestimate of their adolescents’ substance use, and
study participation rates would likely have been lower
as collecting parental collateral reports is a potential
breach of privacy (Rojas, Sherrit, Harris, & Knight,
2008). In addition, school-based laboratory drug testing
is not recommended (Yamaguchi, Johnson, &
O’Malley, 2003). Although off-campus drug screening
was a possibility, this would have required logistically
difficult travel for students and potentially lowered rates
of study enrollment and compliance.
Because motivational interviewing techniques stress
participant self-direction and independence, and
interviewers are non-judgmental in nature, the threat of
self-report falsification is somewhat minimized, and
this method of data collection has been shown to be
reliable in a number of studies (Dolcini et al., 2003;
Levy et al., 2004). Computer survey technology was
used as an alternative method of increasing the validity
of self-report measures of substance use, as adolescents
may be as much as three times more likely to disclose
drug use when assessed by a computer-based interview
than when assessed by a face-to-face interview or
written questionnaire (Turner et al., 1998).
The small sample size has low power and limits
generalizability; however, significant results were still
obtained and the difficulties in conducting larger studies
need to be acknowledged. The necessity of obtaining
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parental consent for minor participant participation
likely decreased study participation rates (Rojas et al.,
2008). In this research study in particular, students
frequently forgot or lost the parental consent forms and
many parents were difficult to reach to obtain telephone
consent. In the future, a waiver of parental consent may
be obtained for study participation, as under
Massachusetts state law, Minors as young as 12 years
of age are able to consent for substance abuse disorders
on their own (MGL Ch. 112, Sec. 12E). However,
school administration did not agree to a waiver of
parental consent; school requirements for parental
consent frequently inhibit student participation in
adolescent research studies (McCormick et al., 1999).
Despite the small sample size, it is worth noting that
roughly 50% of those eligible and referred for study
participation completed the intervention. When
considering the number of students eligible for
motivational interventions to reduce substance use in
the school setting, the potential of this intervention
could be far-reaching and significant in treating this
somewhat difficult-to-access population.
Assessments were administered at baseline and one
month later, though it would have been ideal to conduct
additional follow-up assessments at a later date.
However, the Institutional Review Board in the public
school district would not approve a research plan that
included participants in the assessment only condition
waiting to receive the intervention for longer than one
month. Future research could avoid this problem by
trading a waitlist control group in favor of intervention
comparison groups; regardless, long-term follow-up
assessment data will be necessary to more fully
determine long-term intervention effects.

Conclusion
Cigarette smoking is the leading cause of preventable
death in the United States, and more than 20% of
adolescents report current cigarette use. The primary
study aim was to evaluate the efficacy of a motivational
intervention to reduce tobacco use in the school setting.
Study participants identified tobacco as their target
substance for reduction, and participants who received
the motivational intervention significantly reduced their
tobacco use and lowered symptoms of tobacco
dependence over time. These results demonstrate that
the primary goal of the intervention was accomplished,
and are consistent with past research, as several
researchers have found significant reductions in
cigarette use for participants who have received brief
motivational interventions (Erol & Erdogan, 2008;
Kelly & Lapworth, 2006; Myers, 1999). The current
study results, however, are unique and important
because this is the first school-based motivational
intervention delivered solely by school personnel to
effectively reduce adolescent tobacco use. Although
this research warrants replication with larger sample
sizes, these results indicate that motivational
interviewing is a relatively inexpensive intervention

that may be implemented to decrease adolescent
cigarette use in the school setting.
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