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Abstract
Aims—Cannabis use adversely affects adolescents and interventions that are attractive to
adolescents are needed. This trial compared the effects of a brief motivational intervention for
cannabis use with a brief educational feedback control and a no-assessment control.

Design—Participants were randomized into one of three treatment conditions: Motivational
Enhancement Therapy (MET), Educational Feedback Control (EFC) or Delayed Feedback Control
(DFC). Those assigned to MET and EFC were administered a computerized baseline assessment
immediately following randomization and completed assessments at the 3- and 12-month follow-
up periods. Participants in the DFC condition were not assessed until the 3-month follow-up.
Following the completion of treatment sessions, all participants were offered up to 4 optional
individual treatment sessions aimed at cessation of cannabis use.

Setting—High schools in Seattle, WA, USA.

Participants—310 self-referred adolescents who smoked cannabis regularly.
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Measurements—Main outcome measures included days of cannabis use, associated negative
consequences, and engagement in additional treatment.

Findings—At the 3-month follow-up, participants in both the MET and EFC conditions reported
significantly fewer days of cannabis use and negative consequences compared to DFC. Frequency
of cannabis use was less in MET relative to EFC at 3 months, but did not translate to differences
in negative consequences. Reduction in use and problems were sustained at 12-months but there
were no differences between MET and EFC interventions. Engagement in additional treatment
was minimal and not different by condition.

Conclusions—Brief interventions can attract and have positive impacts on adolescent cannabis
users, but the mechanisms of the effects are yet to be identified.

Cannabis continues to be the most prevalent illicit drug used by adolescents and adults in
many of the world’s regions. Rates of use among adolescents in the U.S. and Europe suggest
cannabis consumption is a common experience among youth. Lifetime cannabis use rates
among 15 and 16 year-olds in twelve European countries range from 7 to 44 percent with
only three countries reporting rates below 22 percent (Hibell, et al., 2004). Lifetime use
among U.S. 10th graders was 36 percent (Johnston et al., 2007). Data from the 2007 national
survey of high school students in the U.S. indicate almost one-third of high school seniors
(31.7%) used cannabis at least once in 2007, and daily use of cannabis was reported by 5.1%
of high school seniors (the respective rates for high school sophomores were 24.6% and
2.8%) (Johnston, O’Malley, Bachman, & Schulenberg, 2008). Rates of use in the past 30
days were 14.2% and 18.8% for high school sophomores and seniors, respectively.
Accessibility of cannabis remains high. The majority of seniors (84%) and sophomores
(69%) reported having access to cannabis (Johnston, O’Malley, Bachman, & Schulenberg,
2008).

Both the Epidemiological Catchment Area (ECA; Anthony & Helzer, 1991) and the
National Comorbidity Study (NCS; Anthony, Warner, & Kessler, 1994) estimate that
slightly more than 4% of the population develops a dependency on cannabis - the highest
prevalence rate of any illicit drug. Two national surveys conducted in the U.S. 10 years apart
indicate the prevalence of DSM-IV abuse and dependence diagnoses has significantly
increased despite rates of past year use having remained stable (Compton, Grant, Colliver,
Glantz, & Stinson, 2004). Approximately 9% of those who have ever used cannabis meet
criteria for a diagnosis of dependence at some time (Anthony et al., 1994), and the risk of
dependence may be as high as 20–30% for those who have used cannabis more than a few
times (Hall, Solowij, & Lemon, 1994). The risk of experiencing current cannabis
dependence, given any smoking in the past year, is estimated to be greater for adolescents
(aged 12 – 17 years) than for adults, 14% versus 7% respectively (Kandel, Chen, Warner,
Kessler, & Grant, 1997). In addition, it appears that spontaneous remission of cannabis use
is somewhat rare among regular adolescent cannabis users (Perkonigg et al, 1999; 2007).

Treatment admissions for cannabis have dramatically increased. Treatment admissions in the
U.S. for primary cannabis dependence have increased from 7 percent in 1993 to 16 percent
in 2003 (SAMHSA, 2004) and continues to be the most common illicit drug among those
seeking substance abuse treatment (SAMHSA, 2008). Although rates vary by country,
cannabis was the primary drug of abuse for 20 percent of all treatment cases in European
Union countries (EMCDDA, 2009). Although more people are seeking treatment, they
remain a minority in comparison to the number of users in the population. For example, it is
estimated that there are 4 million cannabis users in the European Union who use daily or
almost daily (EMCDDA, 2009). If all 65,000 cannabis treatment admissions were daily
users, less than 2 percent of daily users were receiving treatment.
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Controlled trials of interventions for adolescent cannabis users have been conducted and a
large multi-site study found that a 5-session treatment combining Motivational Enhancement
Therapy (MET) and Cognitive Behavioral Treatment (CBT) was as effective in reducing use
and associated problems as longer family and systems-based interventions (Dennis, Godley,
et al., 2004). However, the typical participant in this and other treatment trials focused on
adolescent cannabis use has been coerced into treatment by parents, schools, or the legal
system. The majority of adolescents in need of treatment do not self-refer and are not
involved in treatment (Diamond, Leckrone, Dennis, & Godley, 2006; Titus, et al., 1999). A
handful of studies have evaluated brief, MI-based interventions with adolescents who were
not presenting to treatment. McCambridge and Strang (2004) recruited 200 weekly cannabis
or stimulant users, ages 16 to 20, at postcompulsory colleges in the UK. Students were
randomized to receive a one-session motivational interviewing (MI) session or assessment
only control condition. Students who received MI reduced their use of cannabis, alcohol and
cigarettes more than students in the control condition at a 3-month follow-up. A follow-up
effectiveness study including 162 youth aged 16 to 18 failed to replicate a reduction in
cannabis use (Gray, McCambridge, & Strang, 2005). However, the study was quasi-
experimental and eligibility criteria were not limited to cannabis use, but instead included
those who were smoking cigarettes daily, drinking alcohol weekly or using cannabis.

The Teen Marijuana Check-Up (TMCU), a motivational enhancement therapy (MET)
intervention adapted from the Drinker’s Check-Up (Miller & Sovereign, 1989), is aimed at
eliciting voluntary participation from cannabis using adolescents (Swan, et al., 2008). Two
pre-post design pilot studies have evaluated the acceptability (Berghuis, et al., 2006; Martin,
Copeland, & Swift, 2005) of this model in the United States and Australia. Both
demonstrated that non-treatment seeking adolescents could be attracted to voluntarily
participate in the TMCU and reductions in cannabis use were evident. A randomized clinical
trial involving 97 high school students who used cannabis regularly was conducted to
determine if the MET intervention could produce reductions in cannabis use greater than an
assessment control condition (Walker, Roffman, Stephens, Berghuis, & Kim, 2006). Both
conditions reported lower cannabis use at a 3-month follow-up assessment and the lack of
differential effect between conditions raised questions about whether the pre-intervention
assessment was sufficient to account for the behavior change. The assessment package in the
study was carefully constructed to include questions involving both the positive and
negative aspects of cannabis use, and the assessment in some respects was similar to a
writing exercise to explore the pros and cons of cannabis use – a potential active ingredient
in MI (LaBrie, Pedersen, Earleywine, & Olsen; 2006). Martin and Copeland (2008) found
similar results with an Australian sample recruited from the general community. Both
studies lacked a comparison condition to control for therapist contact and other nonspecific
factors that may have contributed to outcomes. Due to the relatively short periods of follow-
up in these studies (3 and 6 months), less is known about the durability of a MET
intervention’s effect.

The present study was designed to extend this line of research by addressing several of the
limitations in the prior trials. In a three group randomized clinical trial, brief MET was
compared with an educational feedback control group that spent equivalent time with a
counselor reviewing various effects of cannabis. A no-assessment delayed feedback group
was also included to provide a control for assessment effects. Finally, we made additional
cognitive-behavioral treatment available within the high schools in order to decrease barriers
to treatment-seeking that may occur as a result of the interventions. In particular, we
reasoned that if the MET intervention were successful in increasing motivation for change,
then a subset of participants might be inclined to seek additional intervention that would
augment the impact of the check-up. The main hypotheses were: 1) reductions in cannabis
use and related consequences would be greater among MET participants than education or
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delayed feedback participants; 2) more MET participants would attend the additional
cognitive behavioral treatment than participants in the educational condition; and 3)
attendance of additional treatment would partially mediate the effect of MET on cannabis
use and related outcomes.

Method
Participants

A target sample size of 300 was predicated on the goal of detecting a potential interaction
between treatment condition and stage of change at the 3-month follow-up with an eta-
squared effect size of .045 with power of .80 and assuming up to 10% attrition (Erdfelder,
Faul, & Buchner, 1996). Inclusion criteria were: 1) age (14–19 years old), 2) grade level (9th
through 12th) and 3) cannabis use (smoked 9 or more days in past 30). Individuals were
excluded if they: 1) were not fluent in English, 2) had a thought disorder that precluded full
participation, or 3) refused to accept randomization to condition. Of the 619 screened
participants, 299 were ineligible (48.3%). The majority (98%) of ineligible participants had
not used cannabis on at least 9 days in the past month. Of the 320 eligible for the study, all
but 10 chose to participate (96.9%, See Figure 1). The 310 participants randomly assigned to
treatment conditions averaged 16.0 years of age (SD = 1.24). Participants were mostly male
(N = 188, 60.6%) and Caucasian (N = 203, 65.5%) with 10% African American, 13%
multiracial, 3% Asian and Pacific Islander, and 5% other. Four percent of eligible
participants were Hispanic or Latino. Approximately 52% (N = 161) of participants were in
the 9th or 10th grades and 48% (N = 149) were in the 11th or 12th grades. Based on a stage of
change algorithm completed at screening, 39% of the sample were in the precontemplation
stage, 30% were in the contemplation stage, and 31% were in the preparation, action, or
maintenance stages.

Design
Participants were recruited from six local high schools in the Seattle, Washington school
district with schools contributing 76, 72, 69, 42, 36, and 15 students to the final sample,
respectively. Following screening and informed consent, participants were randomized to
one of three treatment conditions: Motivational Enhancement Therapy (MET; n = 103),
Educational Feedback Control (EFC; n = 102) or Delayed Feedback Control (DFC; n =
105). Randomization to condition was accomplished following stratification on stage of
change (SOC: Precontemplation vs. Contemplation vs. Preparation/Action/Maintenance)
and grade level (9th/10th vs 11th/12th) using tables of randomly permuted blocks.
Randomization tables were constructed separately for each of the six high schools. Follow-
up assessments were conducted at 3 and 12 months after the baseline assessment. Those
assigned to MET and EFC completed baseline assessments immediately following
randomization, whereas those randomized to DFC were not assessed further until the 3-
month follow-up. Upon completion of the 3-month follow-up, participants in the DFC
condition were offered their choice of the two active treatment conditions, but were not
followed thereafter.

Recruitment and Screening Procedures
All procedures were approved by the University of Washington IRB. Participants were
recruited through educational guest presentations delivered by project staff in high school
classes, lunchtime recruitment tables, the distribution of flyers in the schools, and referrals
from school staff. Presentations included discussion activities with students about common
reasons that teens choose to smoke marijuana, brief overviews of some of the effects of
marijuana on health and behavior, and finally a description of the study. Project publicity
and presentations emphasized that the TMCU was a free, nonjudgmental, and confidential
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service for teens who would like information on their use of cannabis. It was emphasized
that the TMCU was not a treatment program and that whether participants changed their
cannabis use would be up to them. Recruitment occurred across three school years (2004–
2005–2005–2006, and 2006–2007) and was timed such that each participant’s 3-month
follow-up assessment was completed in the same school year as his/her recruitment. This
also ensured that the 12-month follow-up assessment did not occur during the summer
break.

In total, 349 classroom presentations were made during the recruitment period reaching
approximately 7,148 students. At the conclusion of each presentation, all students in the
class were asked to complete an anonymous questionnaire evaluating the content and
process of the presentation. Students were told to sign their names on the evaluation
questionnaire only if they were interested in participating. All questionnaires were collected
directly by project staff and interested students were subsequently called out of class and
administered a brief screening interview to determine eligibility. Procedures were developed
at each school to ensure that the reason for being called out of class was unknown to
classmates and school staff.

A total of 619 students completed the screening interview and most were self-referred
following a classroom presentation (n = 231; 37%) or having discussed the study with a
project staff member at a lunch time informational table (n=212; 34%). Other sources of
referral were friends (n = 117; 19%), school staff (n = 35; 6%), and project advertisements
(n = 28; 3%). All ineligible applicants were offered a single MET or EFC session and
behavior change resources if they indicated interest. Eligible participants reviewed a consent
form that explained all requirements of participation. Note that the need for parental consent
was waived by the IRB based on the fact that adolescents in the state of Washington may
legally seek treatment for substance abuse without parental consent. Once the consent form
was signed the staff member called the research office, provided the blocking information,
and then received the condition assignment. Those participants assigned to the MET and
EFC conditions were told they would be called out of class in the next week to complete an
initial assessment and begin the check-up. Those assigned to DFC were told they would be
contacted in 3 months to complete the assessment and receive the check-up.

Assessment and Measures
Measures were administered by an Audio-Computer-Assisted Self-Interviewing (A-CASI)
program at baseline and follow-ups. Computer-assisted technology has been demonstrated to
be valid in assessing a variety of potentially sensitive behaviors in adolescents and adults
(e.g., Davis, Hoffman, Morse, & Luehr, 1992; Webb, Zimet, Fortenberry, & Blythe, 1999;
Turner, et al., 1998; McElrath, 1994; Erdman, Klein, & Greist, 1983).

Cannabis, alcohol, and drug use—Assessment of cannabis, alcohol and other drug use
was based on 31 substance use questions taken from the GAIN-I (Global Appraisal of
Individual Needs-I). The GAIN is a comprehensive, standardized bio-psycho-social
assessment battery (Dennis, Titus, White, Unsicker, & Hodgkins, 2003; Dennis, 1999) used
in the Cannabis Youth Treatment (CYT) project (Center for Substance Abuse Treatment,
2000a; Dennis, Titus, et al., 2002). Studies with both adults and adolescents have found this
measure to have good reliability and validity (Dennis, Funk, Godley, Godley, & Waldron,
2004; Dennis, 1998). The 90-day assessment time frame utilized by the GAIN was modified
in this study. Participants were asked to report the number of days using cannabis, alcohol,
and other drugs over the past 60 days. They also reported on other quantity and frequency
indices of use (most joints smoked in one day, typical times of day when cannabis is used,
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etc.). The primary dependent measure for cannabis use was the number of days cannabis
was used in the 60 days prior to assessment.

Cannabis related consequences—Symptoms of cannabis abuse and dependence as
described in DSM-IV were assessed through 17 items from the GAIN-I. Each symptom for
DSM-IV abuse and dependence was converted into one or more questions to assess the
presence of the symptom (e.g., withdrawal was assessed with two questions, with the first
question focusing on the presence of any withdrawal symptoms and the second question
focusing on any use to stop or avoid withdrawal symptoms). Participants were scored as
having met a criterion if they positively endorsed any question assessing that criterion. The
total numbers of abuse and dependence critieria met were computed separately. The
Marijuana Problem Inventory (MPI; Johnson & White, 1989), a 23-item self-report
questionnaire adapted from the Rutgers Alcohol Problem Index (RAPI; White and
Labouvie, 1989) assessed the degree to which individuals experienced problem behaviors
associated with cannabis use over the past 60 days. Items were rated on a 5-point scale (1 =
never, 5 = more than 10 times) and the scale total score was calculated by adding the item
scores. Cronbach’s alpha for the MPI ranged from .82 to .88 across time points.

Other treatment—Utilization of other treatment was assessed with items from the GAIN-I
that assess recent inpatient, outpatient, and 12-step group treatment experiences related to
cannabis, alcohol, other drugs, and emotional/psychological problems.

Additional items assessed cannabis use motives, self-efficacy for change, internalizing and
externalizing behavior problems, life goals, and environmental risk factors but are not
discussed further in this paper. Several of these measures were included in the assessment
battery solely to generate feedback in the Personalized Feedback Report.

Intervention Conditions
The MET and EFC conditions each consisted of two 45–50 minute sessions scheduled
approximately one and two weeks after the baseline assessment.

MET—The goal of the first session was to elicit the teen’s story of cannabis use, and to
evoke motivation for change by eliciting reasons for using, reasons for abstaining, concerns
they may have about their use and how they see cannabis fitting into their life currently and
over the long-term. MI skills and techniques were utilized throughout. First, counselors
would use open questions and reflective listening to develop rapport and gain an
understanding of how cannabis fit into the teen’s life. Next, motivation and change talk were
probed for, often utilizing a pros/cons of using exercise. Counselors would seek to develop
discrepancy, typically asking the teen how they saw cannabis fitting into their future. Self-
efficacy was explored and reinforced by the counselor. The session often ended with a
summary of the discussion and a key question such as “What are you thinking at this point
about your cannabis use?”

In the second session of the MET condition, the counselor introduced the personal feedback
report (PFR), summarizing the individual sections to be discussed, and how the time
together would be spent. The PFR was constructed from data collected in the baseline
assessment and was comprised of the following sections: history of cannabis use; recent use
patterns of cannabis, alcohol, and other drugs; normative data on cannabis; problems related
to cannabis use; potential costs and benefits of reducing cannabis use; situational confidence
in avoiding cannabis; and life goals. The PFR was printed in booklet format with graphics
and accompanying descriptions of risk factors for developing problems with cannabis. The
PFR and an accompanying “Understanding Your PFR” booklet were given to the teen and
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reviewed in the feedback session with the counselor utilizing motivational interviewing
skills throughout.

EFC—The EFC condition involved two sessions with a counselor delivering a PowerPoint
presentation on current research and facts about cannabis. This condition was highly
structured and didactic, with the counselors avoiding MET techniques throughout. The first
session began by eliciting questions the teen had about cannabis and orienting the teen to the
educational nature of the intervention. PowerPoint sections on Cannabis Basics, Cannabis
and the Brain, and Cannabis and the Lungs were then reviewed. The second session
reviewed the following PowerPoint presentations: Sex and Pregnancy, Cannabis and
Driving, and The Heart. If time permitted in either session, the participant chose additional
content areas from the following topics to review: The Legalization Debate, Cannabis and
the World, Legal Issues, and Cannabis and Medicine.

Cognitive-Behavioral Treatment
At the conclusion of session two for EFC and MET, all participants were informed that
additional sessions were available for those who wanted help in stopping their cannabis use.
The four optional 50-minute CBT sessions were delivered in an individual format. The
Cannabis Youth Treatment study manual entitled “Motivational Enhancement Therapy and
Cognitive Behavioral Therapy for Adolescent Cannabis Users: 5 Sessions” (Sampl &
Kadden, 2001) was adapted such that the first CBT session was devoted to gaining rapport,
setting treatment goals and reviewing a functional analysis of cannabis use. The second
session focused on cannabis refusal skills. The third session emphasized strategies for
enhancing the teen’s social support network and increasing pleasant activities. The final
session was devoted to planning for emergencies and coping with relapse or set backs.
Practice exercises and role-plays were used throughout each session to model particular
skills. CBT sessions were delivered by a counselor different from the counselor who
performed the MET or EFC sessions.

Counselor Training and Adherence—The interventions were delivered by bachelor’s
and master’s level counselors. Consistent with the Check-up philosophy of the clinical
interaction having “no pressure to change,” counselors in this project were referred to as
health educators. A total of 10 counselors were trained by the first and third authors, two
experienced MET/CBT therapists. Due to the duration of the trial, some staff turnover
occurred and additional counselors were hired and trained to maintain a staff of three to five
at all times. Each new counselor went through the same training procedures. Counselors first
studied background readings on cannabis, motivational interviewing, and the specific
intervention protocol manuals. In a series of weekly meetings, the trainers presented the
intervention protocols and conducted role-play exercises with the counselors to develop
skills in delivering the MET and EFC interventions. Once counselors were competent to
administer the interventions, each counselor practiced the interventions with pilot
participants and received feedback from the trainers who reviewed audiotapes of the
intervention sessions. During the trial, counselors continued to meet as a group with the
trainers on a weekly basis to review audiotapes, reinforce intervention skills, and discuss
difficult cases in order to maintain adherence to the protocol. Audio tapes of both
interventions were randomly reviewed throughout the duration of the study. These tapes
were coded for adherence to the protocol and written feedback was provided to the
counselors. If a counselor drifted too far from the protocol, individual meetings were held
with the training staff to re-orient the counselor to the interventions and discuss any other
problems that may have been occurring.
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Tapes of the intervention sessions were coded by four research assistants trained to use the
Motivational Interviewing Treatment Integrity coding system version 3.0 (MITI; Moyers,
Martin, Manuel, Miller, & Ernst, 2007) to determine adherence to MET techniques and
guidelines. Audiotapes of feedback sessions from 60 participants (30%) in the MET (n=40)
and EFC (n=20) conditions were sampled such that equal numbers of first and second
feedback sessions were coded within each condition. Intraclass correlations showed good to
excellent agreement between raters with the exception of the frequency of MI Nonadherent
counselor behavior (e.g., confrontation), which was suppressed due to very low frequency of
these behaviors in either condition. Global ratings on a 5-point scale averaged from 4.30 to
4.85 for MET tapes for MITI scales assessing counselor empathy, evocation, direction,
collaboration, and autonomy. Scale scores differed dramatically and significantly (ps <.001)
from the corresponding ratings for the EFC condition (means ranged from 1.18 to 2.73).
Similarly, all MITI behavior counts of MET-consistent behaviors differed significantly in
the intended directions. These data indicated that MET was delivered with a high degree of
fidelity and skill and that treatment conditions differed as intended.

Counselors received a similar training protocol for conducting the optional CBT sessions.
Following a review of the treatment manual
(http://www.kap.samhsa.gov/products/manuals/cyt/pdfs/cyt1.pdf), counselors role-played
the various intervention sessions and then received feedback on their performances with
pilot participants. Tape-reviews of sessions with participants were followed by supervisory
feedback throughout the trial. However, there was no attempt to code therapist behavior
during CBT sessions.

Follow-up Procedures
Follow-up assessments were scheduled 3-months and 12-months after the baseline
assessment. Students were called out of class to complete the A-CASI-based assessments.
For participants who were not available to complete the 12-month assessment in person
(e.g., graduated seniors, dropouts, no longer in area, etc.), an internet-based assessment that
directly mimicked the A-CASI program without audio assistance was created. In total, 14
participants were offered the assessment online and 12 completed it. Participants received
gift cards following the two feedback sessions ($15), and at completion of the 3-month ($20)
and 12-month ($40) follow-up assessments.

Results
Preliminary Analyses

At baseline assessment, the average participant had used cannabis on 39 of the past 60 days,
reported more than three of the seven DSM IV dependence symptoms, and reported one of
the four DSM IV abuse symptoms. Alcohol and other illicit drug use were less frequent.
Approximately 13% of the sample had participated in cannabis treatment in the past. No
significant differences were detected between conditions in demographics, baseline cannabis
use, or SOC characteristics, suggesting that the randomization scheme was largely effective
(see Table 1). However, there was a significant difference between groups on gender of
participants (χ2 (2, n = 310) = 9.33, p < .01), such that there was a higher proportion of
females in the DFC group (N = 53, 50.5%) as compared to MET (N = 31, 30.1%) and EFC
(N = 38, 37.3%). Gender, therefore, was a covariate in all outcome analyses. There also was
a significant difference between the MET and EFC conditions in days of other drug use
reported at baseline, with MET participants reporting other drug use on about 3 out of the
past 60 days and EFC participants reporting an average of 6 days of other drug use (F (1,
201) = 5.40, p < .05). Note that DFC participants were not assessed at baseline and other
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drug use for these participants was undetermined. Therefore, frequency of other drug use
was a covariate in those analyses comparing only the MET and EFC conditions.

Follow-up rates were 98% at the 3-month follow-up and 91 % at the 12-month follow-up
with no evidence of differences in attrition across treatment condition. Further, those lost to
follow-up did not differ significantly on baseline variables. Transformations were used to
improve the distributions of some variables, but results were the same as with the raw data.
Hence the raw data results are presented below. All outcome analyses were conducted on an
intent-to-treat basis with missing values replaced using a multiple expected maximization
procedure.

Intervention Attendance and Perceptions
Feedback session completion rates were very high in both conditions, with 100% of MET
participants and 99% of EFC participants completing both sessions. Contrary to predictions,
the proportion of participants attending CBT sessions did not differ by condition (x2 (1, n =
205) = 0.408, p > .05), with 12.6% (N = 13) of MET participants and 9.8% (N = 10) of EFC
participants attending at least one session. Similarly, there were no differences in the
average number of CBT sessions attended by condition, either for the whole sample (F (1,
203) = 0.57, p > .05) or among those who attended any CBT sessions (MET = 3.23 of the 4
possible sessions; EFC = 3.00 sessions).

Questionnaires completed by participants following each feedback session showed that they
felt listened to (98%), liked (81%), appreciated (92%), respected (96%), understood (89%),
comfortable with the counselor (83%), and cared about (74%). Participants agreed that the
counselors were not judgmental (94%) and did not use persuasion (93%). Participants
reported being satisfied with their session (92%) and with the counselor (95%). Notably,
there were no differences in these ratings by condition, with the exception that those in the
EFC were more likely to endorse the usefulness of free information about cannabis. Overall,
these data indicate the participants felt the sessions were a positive experience and that the
EFC condition controlled for nonspecific therapeutic factors.

3-Month Outcomes
Table 2 shows cannabis use and cannabis-related problems across the baseline and follow-
up assessments. For 3-month outcome analyses involving comparisons with the DFC
condition, 3 (Condition: MET vs. EFC vs. DFC) × 3 (Stage of Change: Precontemplation vs.
Contemplation vs. Preparation/Action/Maintenance) between-subjects general linear model
analyses were conducted. Frequency of cannabis use reported during screening and gender
were included as covariates. Results for the number of days of cannabis use in the past 60
days included a significant main effect for condition, F(2, 298) = 6.62, p < .01, eta-squared
= .04. Participants in both the MET (p < .001) and EFC (p < .05) conditions reported
significantly fewer days of cannabis use compared to DFC. However, frequency of cannabis
use did not differ significantly between the MET and EFC conditions (p > .05).

We also conducted 2 (Condition) × 3 (SOC) × 2 (Time: Baseline vs. 3-month) mixed-model
analyses using only the MET and EFC conditions, because DFC participants did not
complete the baseline assessment and we could not covary for baseline differences in other
drug use in the preceding analysis. With baseline frequency of other drug use and gender
included as covariates, a significant main effect of time, F (1,197) = 9.89, p < .01, eta-
squared = .05, was qualified by a significant interaction effect of time by condition, F(1,
196) = 5.74, p < .05, eta-squared = .03, indicating that participants in MET showed a
significantly larger reduction in cannabis use compared to EFC participants. In addition,
there was a main effect of SOC, F (2,196) = 4.71, p < .01, eta-squared = .05. Participants in
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the Precontemplation and Contemplation stages reported more days of cannabis use (M =
38.02 and M = 38.30, respectively) than participants in the Preparation/Action/Maintenance
stages (M = 31.31). These findings confirm that differences in baseline levels of other drug
use were not a significant factor in the previous 3-condition analyses and, in fact, show
greater reductions in cannabis use in MET relative to EFC when other drug use was
controlled.

We repeated these same analyses for self-reported cannabis problems and dependence and
abuse symptoms at the 3-month follow-up. In the 3-group between-subjects analyses there
were significant main effects of condition on cannabis problems (F(2, 299) = 13.17, p < .
001), dependence (F(2, 299) = 7.78, p < .001), and abuse (F(2, 299) = 4.86, p < .01)
symptoms. As indicated in Table 2, pair-wise tests showed that MET participants reported
significantly fewer problems, abuse, and dependence criteria relative to the DFC condition
at 3 months (ps < .05). The EFC condition typically fell between the MET and DFC
conditions on each measure and did not differ significantly from MET. EFC participants
reported significantly fewer dependence symptoms and cannabis problems relative to DFC.
Similarly, when we conducted the repeated measures models comparing baseline and 3-
month indices of cannabis-related consequences in the MET and EFC conditions controlling
for baseline other drug use and gender, we found significant effects of time for problems
(F(1,197) = 8.97, p < .01), abuse symptoms (F(1,197 = 6.71, p < .01) and dependence
symptoms (F(1,197) = 3.43, p = .06), but no significant condition by time interactions
indicative of differential change in the two intervention conditions. For dependence
symptoms and cannabis problems, main effects of SOC and interactions of SOC and time
were significant. Although dependence symptoms and problems decreased in all groups,
larger reductions in these negative consequences were seen in those participants categorized
in the Preparation/Action/Maintenance stage of change relative to those in Precontemplation
or Contemplation categories.

12-Month Outcomes
To examine the longer term effects of the interventions, 2 (Condition: MET vs. EFC) × 3
(SOC) × 3 (Time: Baseline, 3-months, 12-months) general linear model analyses were
performed covarying for baseline levels of other drug use and gender. On the number of
days of cannabis use in the past 60 days, there were significant main effects of time, F(2,
197) = 6.11, p < .01, eta-squared = .06, and SOC, F(2, 197) = 5.79, p < .01, eta-squared = .
06. The condition by time interaction did not reach significance (F(2, 196 = 2.85, p = .06)
and there were no other significant interaction effects. Baseline cannabis use decreased at 3-
months and remained reduced at 12-months, but there was no significant difference by
condition in the overall analysis (see Table 2). Participants in the Precontemplation (M =
37.80) and Contemplation (M = 37.45) stages of change reported more use than participants
in the Preparation/Action/Maintenance stages (M = 30.13) across assessments.

Analyses of related negative consequences across all three assessments showed significant
time effects for abuse symptoms (F(2,196) = 5.26, p < .01) and cannabis problem totals
(F(2,196) = 4.53, p < .05). Significant reductions in these indices at the 3-month follow-up
remained reduced at 12-months. The time effect in the overall analyses was not significant
for dependence symptoms, but significant SOC by time interactions for dependence
symptoms and cannabis problems again showed that the greatest reductions in these indices
were for those in the Preparation/Action/Maintenance category.

Abstinence Rates
Complete point-prevalence abstinence for the 60 day period assessed at each follow-up was
a fairly rare occurrence and did not differ significantly by condition. At 3 months,
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abstinence rates were 4% (MET), 2% (EFC), and 1% (DFC), χ2= 2.09, p > .05. At 12
months, abstinence rates were 12% (MET) and 5% (EFC), χ2 = 3.07, p > .05.

Mediational Hypothesis
The lack of differences between groups in CBT attendance precluded true meditational
analyses, but the relationship between CBT attendance and frequency of cannabis use was
explored. Partial correlations, controlling for baseline cannabis use, showed that CBT
session attendance was associated with reduced cannabis use at 3-months (r = −.14, p < .05)
and 12-months (r = −.18, p < .05).

Alcohol and Other Drug Use
Although not targeted by the interventions, we explored change in the frequency of alcohol
and other drug use. There was no significant change in either behavior related to condition at
either the 3- or 12-month follow-ups.

Discussion
The current study extends the existing research on intervening with adolescents who use
cannabis. The TMCU was successful in attracting a large voluntary sample of cannabis
using teens, many of whom were experiencing abuse and dependence symptoms and whose
level of use was similar to those described among treatment populations (e.g., Dennis, et al.,
2004). However, there was only partial support for the hypothesis that a brief MET
intervention would have greater effects on reducing cannabis use in this population than an
educational control condition, and what support there was disappeared by the 12-month
follow-up. Both MET and EFC interventions were associated with significant reductions in
cannabis use relative to a no-assessment, delayed intervention condition and these
reductions appeared to be maintained at the 12-month follow-up. The reductions in cannabis
use were accompanied by changes in associated negative consequences indicating that the
interventions had a meaningful impact. Overall, there was little engagement with additional
CBT sessions designed to augment the effect of the brief interventions, suggesting that
future research with this model will need to find ways to strengthen its impact.

At the 3-month follow-up, both MET and EFC reduced cannabis compared with the no
assessment, delayed intervention condition. There was some evidence of greater reductions
in cannabis use in the MET group compared to EFC, but the differences were not great
enough to be statistically significant in the less powerful between-subjects analyses.
Similarly, on indices of negative consequences associated with cannabis use at 3-months,
both MET and EFC tended to produce greater reductions than the delayed intervention
condition and did not differ from each other. Further, there was no evidence that stage of
change as measured by a simple algorithm interacted with treatment condition. There were
predictable differences in the extent of cannabis use as a function of stage of change, with
those who entered the project already preparing to change making the greatest reductions in
indices of negative consequences. Although others have challenged the utility of the stage of
change concept on both conceptual and empirical grounds (e.g., West, 2005), we might have
expected those in the contemplation stage to have benefited most from the MET
intervention. The failure to find such an effect adds to a growing literature of largely null
results regarding stage of change and treatment matching.

At 12-months the reductions in cannabis use and related problems produced by both
interventions were maintained, but there was no evidence of greater long-term change in the
MET group. These findings are encouraging in that apparently meaningful reductions in
cannabis use resulting from brief interventions were sustained over a relatively lengthy
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period of time. Greater effects may have been achieved had we been able to repeatedly
interact with participants over time, especially in cases where participants had been
unsuccessful in reducing use on their own or had experienced additional negative
consequences of use.

There was limited use of the CBT sessions overall and no differences were found by
treatment condition. This absence of differences was contrary to our predictions that the
MET condition would foster more interest in treatment and consequently even greater
change in cannabis use. The CBT sessions were presented as being for those who wanted to
quit using cannabis, which may have created too large of a hurdle for these relatively
ambivalent teen users. Describing additional treatment sessions as focused on ways of
“reducing” marijuana use may make them more appealing. Further, the CBT sessions were
offered only once, at the end of the second feedback session raising the question of whether
repeated prompting would have allowed those who did not immediately see the need to
change their minds later. It is also possible that the CBT acceptance rates were inflated in
the EFC condition due to the lack of opportunity to talk about their own cannabis use in the
initial didactic information sessions. Nevertheless, the absence of an effect on CBT
involvement precluded exploration of a mediating effect of CBT on reductions in cannabis
use. The small, but significant relationship between CBT attendance and subsequent
reductions in cannabis use, argues for further research on in-school treatment availability.

There was evidence that the EFC condition had an effect on cannabis use at 3-months
relative to the DFC condition, but the design did not allow us to know whether this effect
was attributable to the baseline assessment received by EFC participants or the educational
component of the intervention. The EFC condition was designed largely as an attentional
control and ratings of sessions by independent coders clearly showed the intended
differences in the types of interactions that occurred between the counselors and students. At
the same time, student perceptions of the EFC counselors were positive and highly similar to
those of the MET condition on measures of mutual respect, usefulness of the session, and
the lack of coercion. Either these nonspecific treatment factors or the baseline assessment,
therefore, may account for the similar findings. However, these findings, in conjunction with
our earlier trial (Walker et al., 2006) that showed no significant differences in cannabis use
between a MET condition and a delayed control that received a baseline assessment, add to
a growing literature suggesting that assessment may be a significant contributor to the
effects of brief interventions on substance use (Kypri, Langley, Saunders, & Cashell-Smith,
2006). Understanding assessment effects may be particularly important for work in school
settings. For example, a computerized assessment as used in this study, could be an
inexpensive intervention requiring little additional training of personnel. Future research
should continue to explore the role assessment may play in promoting behavior change.

The lack of strong and consistent effects for MET as compared to an alternative brief
intervention in this study requires comment. This is one of the only cannabis studies that has
compared MET to a comparison brief intervention matched for dose and attention. Previous
findings on MET with cannabis using youth have suggested MET may be superior to
providing assessment only (McCambridge & Strang, 2004), but that study did not include a
comparison brief intervention. Our findings suggest that MET may provide only a small
increment in effect above and beyond another brief intervention (EFC). Given the time and
expense required to train counselors adequately in MET, other brief feedback interventions
may be more cost-effective and should be explored in future research.

A few limitations of this trial are noted. Biological validation of self-reported drug use was
not used. The collection of urine in the schools while maintaining the confidentiality of
participants would have been logistically difficult and was thought to be a barrier for a teen
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to participate in the TMCU. Given that self-reports of adolescent drug users have been found
to be reliable and valid with similar assessment procedures (Lennox, Dennis, Ives, & White,
2006; Modisette, Hunter, Ives, Funk, & Dennis, 2009) and urine assays for cannabis
metabolites are of limited utility when complete abstinence is not the outcome to be verified,
we opted to exclude this from our assessment battery. We attempted to remove motives for
misreporting of drug use through rapport building, a nonjudgmental attitude, emphasizing
confidentiality, dissociating self-reports from project staff through the use of the A-CASI
assessments, and assigning different counselors to prompt for follow-ups than conducted the
participant’s feedback and CBT sessions. The reporting of frequent use by teens in this trial
suggests that pressures to underreport were minimized. The provision of gift certificate
incentives for completion of MET and EFC sessions may also be viewed as a limitation by
artificially inflating interest in the TMCU. The answer to this question awaits additional
research that does not include incentives for participation, but we note that the use of
incentives is consistent with recent contingency management programs that support the
utility of incentives for increasing treatment participation (Carroll et al., 2006; Sinha, et al,
2003). It may be that incentives are needed to reach certain populations and involve them in
treatment and it may be cost-effective in the long run.

Taken as a whole, these results provide continued support for “check-up” models to promote
voluntary participation of heavy cannabis using adolescents in schools in brief interventions
designed to reduce use. However, contrary to the hypotheses, the findings largely did not
clearly support the use of MET over an alternative brief intervention and utilization of
additional treatment was minimal. Future research should address ways of augmenting the
impact of these brief interventions, perhaps by including repeated check-ups over time.
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Figure 1.
Participant progress through the trial
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