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Brief Treatments for Cannabis Dependence: Findings From a Randomized
Multisite Trial

The Marijuana Treatment Project Research Group

This study evaluated the efficacy of 2 brief interventions for cannabis-dependent adults. A multisite
randomized controlled trial compared cannabis use outcomes across 3 study conditions: (a) 2 sessions of
motivational enhancement therapy (MET); (b) 9 sessions of multicomponent therapy that included MET,
cognitive—behavioral therapy, and case management; and (c) a delayed treatment control (DTC) condi-
tion. Participants were 450 adult marijuana smokers with a Diagnostic and Statistical Manual of Mental
Disorders (4th ed.; American Psychiatric Association, 1994) diagnosis of cannabis dependence. Assess-
ments were conducted at baseline, and at 4, 9, and 15 months postrandomization. The 9-session treatment
reduced marijuana smoking and associated consequences significantly more than the 2-session treatment,
which also reduced marijuana use relative to the DTC condition. Most differences between treatments
were maintained over the follow-up period. Discussion focuses on the relative efficacy of these brief
treatments and the clinical significance of the observed changes in marijuana use.

Of the 15.9 million illicit drug users estimated from the 2001
National Household Survey on Drug Abuse, 76% were current
(past month) users of marijuana, and the majority of these (56%)
used marijuana exclusively (Substance Abuse and Mental Health
Services Administration [SAMHSAY], 2002). The proportion of the
U.S. adult population who meet Diagnostic and Statistical Manual
of Mental Disorders (4th ed.; DSM-IV; American Psychiatric
Association, 1994) criteria for cannabis dependence has been
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estimated at 4.2% (Anthony, Warner, & Kessler, 1994), the highest
prevalence for any substance other than alcohol. Cessation of
marijuana use by some chronic marijuana users has been associ-
ated with a withdrawal syndrome characterized by anxiety, irrita-
bility, restlessness, sleep disturbance, and appetite change (Bud-
ney, Novy, & Hughes, 1999; Haney, Ward, Comer, Foltin, &
Fischman, 1999; Kouri & Pope, 2000; Weisheck et al., 1996).
Although marijuana dependence is often secondary to alcohol,
cocaine, and opiate abuse, some marijuana users have begun to
seek treatment for marijuana as their primary drug of abuse (Roff-
man & Barnhart, 1987; Stephens, Roffman, & Simpson, 1993).
Findings from the SAMHSA Drug and Alcohol Services Informa-
tion System indicate that marijuana was the primary substance of
abuse for 14.1% of adult admissions reported to the Treatment
Episode Data Set in 2000 (SAMHSA, 2003). The relatively low
treatment utilization by persons with cannabis dependence might
be due to lack of specific treatment for marijuana dependence and
to the reluctance of many chronic marijuana users to seek treat-
ment in programs dominated by alcoholics and people dependent
on heroin and cocaine (Stephens et al., 1993).

Heavy marijuana users surveyed both in the community and in
drug abuse treatment settings report a variety of medical and
psychosocial problems related to their marijuana use (Budney,
Radonovich, Higgins, & Wong, 1998; Roffman & Barnhart, 1987;
Stephens, Roffman, & Curtin, 2000; Stephens, Roffman, & Simp-
son, 1994), and there is evidence that regular use is associated with
pulmonary, reproductive, and immunologic consequences (Com-
mittee on Substance Abuse, 1999). Marijuana-dependent adults
seeking treatment report that their use has persisted in the face of
multiple forms of impairment, and most perceive themselves as
being unable to stop (Stephens et al., 1994, 2000).

Recent studies have identified potentially effective interventions
for marijuana-dependent adults (Budney, Higgins, Radonovich, &
Novy, 2000; Stephens et al., 1994, 2000), but these studies also
have raised questions about the optimal duration or intensity of
treatment and the generalizability of treatment effects to more
diverse populations. In a study of 212 daily marijuana smokers,
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Stephens et al. (1994) compared 10 sessions of cognitive—
behavioral group therapy (CBT) with 10 sessions of group discus-
sion. All treatment groups met weekly for the first 8 weeks and
then every other week for the next 4 weeks for a total of ten 2-hr
sessions. Both groups showed similar reductions in marijuana use
and related problems. Continuous abstinence rates at 3, 6, and 12
month follow-ups were only 37%, 22%, and 14%, respectively.
Nevertheless, significant and clinically meaningful reductions in
the frequency of marijuana use and associated problems were
observed at each follow-up. Contrary to predictions, the CBT
group did not have a greater reduction in marijuana use. And the
lack of differences between intervention conditions left open the
possibility that change was due in part to high levels of motivation
in this self-referred and high-functioning sample.

In a subsequent study, Stephens et al. (2000) extended the length
of the CBT group intervention (i.e., 14 sessions over 4 months) and
compared it with two individual sessions of motivational enhance-
ment therapy (MET) and with a delayed treatment control (DTC)
condition in a sample of 291 adult daily marijuana smokers. Both
active treatments were associated with substantial reductions in
marijuana use relative to the DTC condition. Frequency of use and
related problems were reduced by more than 50% throughout the
16-month follow-up in both active treatments. The two-session
MET treatment produced outcomes comparable to the longer CBT
treatment at all follow-up points, suggesting that brief interven-
tions may be as effective as extended counseling for this popula-
tion. The DTC condition helped rule out motivation for change as
the sole explanation for the apparent effects of treatment. How-
ever, the lack of differences between treatments was difficult to
interpret because length of treatment was confounded with treat-
ment modality (group vs. individual) and therapist experience
(MET had more experienced therapists). Again, the sample was
relatively homogenous, with most participants being relatively
high-functioning White males.

Budney et al. (2000) randomly assigned 60 marijuana-
dependent adults to one of three treatments that varied in intensity
and content: 4 sessions of MET, 14 sessions of combined MET/
CBT, or 14 sessions of MET/CBT plus the use of voucher-based
incentives that were linked to weekly negative urinalysis results.
The same therapists delivered all treatments individually. The
voucher-based condition produced more weeks of continuous ab-
stinence from marijuana during the 14-week treatment period and
greater abstinence at the end of treatment (35%) than MET/CBT
(10%) or MET (5%) conditions. There were no significant differ-
ences between the briefer MET treatment and longer MET/CBT
without vouchers. However, the small sample size may have
limited the study’s ability to detect trends favoring the 14-session
MET/CBT intervention.

Another recent study of brief interventions for treatment-
seeking adult marijuana users in Australia compared six sessions
of MET/CBT with one session of MET/CBT and with a DTC
condition (Copeland, Swift, Roffman, & Stephens, 2001). Both
treatments were delivered individually and produced greater re-
ductions in marijuana use compared with the DTC condition at a
6-month follow-up. However, the few significant differences be-
tween the two active treatments were inconsistent and did not
clearly favor the longer treatment. Again, continuous abstinence
rates were low, but reductions in problems associated with use
appeared to be substantial.

These studies indicate that many marijuana-dependent adults
respond well to several types of interventions, even though con-
tinuous abstinence is a less common outcome than reduced mari-
juana use. The studies comparing different therapeutic modalities
raise important questions about the optimal duration, intensity, and
type of treatment. The generalizability of findings is also unknown
because the studies have been conducted in a limited number of
localities with fairly homogenous samples of treatment seekers.
The present article describes a multisite randomized clinical trial
designed to replicate and extend findings from previous studies. A
two-session MET intervention was compared with a nine-session
multicomponent intervention. The location of the study in three
demographically distinct communities was intended to increase
sample heterogeneity and to assess the generalizability of the
outcomes. We hypothesized that both treatments would produce
outcomes superior to untreated controls. Furthermore, we hypoth-
esized that the nine-session treatment would result in better out-
comes than the two-session intervention despite the relative lack of
differences in previous studies. Trends in two of those studies
suggest that somewhat longer MET/CBT treatments would fare
better if therapist experience and modality were controlled.

Method

Participants

Recruitment took place between May 1997 and August 1998. Of the 450
randomized patients, 84% were referred to the project via specific adver-
tising that offered free treatment; 8% were referred by a family member,
friend, or relative; 5% were referred from a general advertisement for the
agency or clinic; and the remainder were from social service agencies,
medical doctors, private practitioners (nonmedical), or self-referrals. The
advertisements targeted adults who were interested in receiving free out-
patient treatment composed of individual therapy to help them quit their
heavy marijuana use (see Steinberg et al., 2002). To attract minority and
female participants, sites used gender-specific and minority-specific out-
reach strategies that made use of local media, public service announce-
ments, and flyers. Interested individuals were invited to call or visit the
treatment site for information.

The three collaborating sites collectively recruited 450 eligible partici-
pants, with a final sample of 308 men and 142 women. Participants were
recruited through media advertisements and agency referrals. A total of
1,211 interested callers were screened by telephone during the 16-month
recruitment period. Of these initial callers, 398 (33%) were ineligible
because they met one or more of the following exclusion criteria: unwill-
ingness to accept random assignment (21%), legal status that might have
interfered with treatment (e.g., mandated treatment, pending jail sentenc-
ing; 16%), current DSM-IV (American Psychiatric Association, 1994)
diagnosis of dependence on another drug or alcohol (31%), need for
immediate medical or psychiatric treatment that did not allow for random-
ization into the DTC group (16%), currently receiving therapy or attending
a self-help group (20%), and inability to provide a contact person (20%).

As shown in Figure 1, 813 of those screened were eligible, but 363
callers declined to participate or did not attend the baseline interview.
Participants were eligible if they were 18 years of age or older, had a
DSM-IV (American Psychiatric Association, 1994) diagnosis of current
marijuana dependence, and used marijuana on at least 40 of the 90 days
prior to the study. Study participants (N = 450) were compared with
eligible individuals who declined study participation (n = 363) on vari-
ables obtained during the screening interview. Nonparticipants were more
likely to be African Americans, x*(3, N = 813) = 17.7, p < .01;
unmarried, x?(1, N = 813) = 10.6, p < .01; less educated, t(811) = 5.03,
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'No. Randomized: 450
i (Washington, 146) |
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| (Connecticut, 155) |

2-Sessions (N=146)

Delayed Treatment (N=148) 9-Sessions (N=158)

% Who Received Standard | | % who Received Standard | | % Who Received Standard |
Intervention as Allocated | | |ntervention as Allocated | Intervention as Allocated |
100% | 0Sessions 6.8% 0 Sessions 8.3% 1
1 Session  93.2% 1 Session 91.7%
| 2 Sessions  71.9% 2 Sessions  84.6%
i 3-8 Sessions 78.2% i
L | 9 Sessions  47.3% i
| % Followed Up || % Followed Up % Followed Up
: 4-month  92.6% i 4-month  87.7% 4-month  85.3%
. S-month  N/A 1 9-month  86.3% 9-month  87.8%
15-month  N/A : 15-month 82.4% 15-month 82.5%
Figure 1. Profile of marijuana treatment project. N/A = not applicable.

p < .001, and unemployed, x*(2, N = 813) = 18.23, p < .001, than those
who participated (see Vendetti, McRee, Miller, Christiansen, & Herrell, &
The Marijuana Treatment Project Research Group, 2002, for more infor-
mation on pretreatment dropouts).

As shown in Table 1, participants were primarily men (68.0%) who had

an average of 14 years of education. Sixty-nine percent were White,
whereas 12.0% were African American and 17.1% were Hispanic. Ap-
proximately 60.0% of the sample was currently unmarried. Sixty-nine
percent worked full-time, 14.0% worked part-time, and 12.4% were un-
employed. The average age of the sample was 36 years (range = 18-62).

On average, participants reported using marijuana on 82 of the past 90
days, smoking 3.7 times a day, and being high more than 6 hr a day. Use
of alcohol and other drugs was infrequent. The sample also reported a mean
of 17.9 years of regular marijuana use (defined as 3 or more times per
week) and 9.2 years of self-defined “problem use.” Participants endorsed
an average of 5.6 of the 7 DSM-IV (American Psychiatric Association,
1994) dependence criteria. Only 18% had ever received treatment for drug
abuse, and 7% had been treated for alcohol abuse. There were no signif-
icant differences among participants assigned to the three study conditions
on basic demographic or problem severity measures (see Stephens et al.,
2002, for a detailed presentation of the success of randomization).

Research Design and Sites

The study was conducted at the University of Connecticut’s Department
of Psychiatry, Farmington, CT (n = 155); The Village South, Inc., Miami,
FL (n = 149); and Evergreen Treatment Services, Seattle, WA (n = 146).
Two of the sites (Miami and Seattle) were outpatient substance abuse
treatment facilities not affiliated with universities. Sites were chosen
through a competitive process that took into account geographic represen-
tation, access to clinical facilities, and potential for recruiting a diverse
group of chronic marijuana users.

The participants recruited at the three sites were similar in age, marital
status, and years employed in their current position, but they differed in

Table 1
Baseline Characteristics of the Randomized Sample by Treatment Condition, With Means and Standard Deviations for Continuous
Variables
Total Delayed 2-session 9-session
Variable N = 450 n = 148 n = 146 n = 156 I p F p
Categorical
Men (%) 68.4 70.9 63.7 70.5 2.26 323
Ethnicity (%) 8.95 176
White 69.3 76.4 65.1 66.7
Hispanic 17.3 15.5 20.5 16.0
African American 12.2 8.1 13.0 15.4
Other 11 0.0 14 1.9
Not married (%) 59.8 60.8 59.6 59.0 0.11 .947
Residence (%) 0.85 .932
Owns 45.8 48.6 43.8 44.9
Rents 51.8 49.3 534 52.6
Room/shelter 2.4 2.0 2.7 2.6
Employment (%) 2.75 .840
Full-time 69.1 70.3 65.8 71.2
Part-time 14.0 135 16.4 12.2
Unemployed 12.4 10.8 13.0 135
Student/retired/homemaker 44 5.4 4.8 3.2
Continuous
Age 0.90 408
M 36.10 36.61 35.36 36.30
SD 8.33 8.72 8.05 8.22
Years of education 1.36 .257
M 14.17 14.39 13.95 14.18
SD 2.32 243 2.37 2.18
Years at present job 0.33 .720
M 5.21 5.30 471 5.08
SD 5.66 5.92 5.45 5.87
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ethnic distribution, education, and employment rates. Such differences
were anticipated given the diversity in the demographic makeup of these
regions. Small differences were also found across sites in the baseline
frequency and quantity of marijuana, alcohol, and other drug use. Partic-
ipants in Miami tended to use marijuana and other illicit drugs more
frequently, whereas alcohol use and related problems were higher in Seattle
(see Stephens et al., 2002, for more detail and discussion of site
differences).

The three treatment conditions were (a) a two-session MET intervention
lasting 5 weeks; (b) a nine-session, 3-month duration multicomponent
treatment that added CBT and case management (CM) to MET sessions;
and (c) a 4-month DTC group. Both active treatments were delivered
individually. Participants were randomly assigned to conditions at each site
using an urn randomization program (Stout, Wirtz, Carbonari, & Del Boca,
1994) to balance key variables (i.e., age, gender, ethnicity, employment
status, education, and marijuana problem severity, as measured by the
Marijuana Problem Scale described below) across treatment groups. The
research design and sample size provided sufficient power to detect
medium-sized effects between treatment conditions (see Stephens et al.,
2002, for more information on the rationale and design of the study).

Assessment Procedures

Baseline assessments. All participants completed a baseline assess-
ment session conducted by trained research staff at each site. During the
baseline session, participants signed an informed consent form and com-
pleted a series of structured interviews and self-report questionnaires.
Diagnoses of alcohol and drug abuse or dependence were obtained using
the Structured Clinical Interview (SCID; First, Spitzer, Gibbon, & Wil-
liams, 1996) for the DSM—IV (American Psychiatric Association, 1994),
which has been shown to yield valid and reliable psychiatric diagnoses.
The SCID was used to make a final determination of eligibility (presence
of marijuana dependence) and to assess dependence severity. The total
number of dependence and abuse symptoms (range = 0-11) was used to
measure the severity of marijuana-related consequences. The Addiction
Severity Index (ASI; McLellan et al., 1992), a structured interview, was
used to measure the severity of medical, employment, legal, alcohol and
drug, and psychiatric problems. The time line follow-back (TLFB; Sobell
& Sobell, 1992) interview was used to measure the frequency and pattern
of marijuana and other drug consumption. The TLFB used calendar
prompts for the 90 days prior to the interview and was modified to identify
the time periods of each day (i.e., 12:00 a.m.—6:00 a.m.; 6:00 a.m.—12:00
p.m.; 12:00 p.m.—6:00 p.m.; 6:00 p.m.—12:00 a.m.) during which the
participant smoked marijuana to assess the extent of smoking across the
day. Single-item summary measures of the quantities of marijuana (e.g.,
number of joints) and alcohol (i.e., standard drinks) consumed on a typical
day of use were added to the TLFB interview, rather than assessing
quantity consumed on each day of the period. An index of total number of
standard alcoholic drinks consumed during the 90 days before assessment
was constructed by multiplying the number of days of any use by the
typical number of drinks per day.

Participants also completed several self-report questionnaires that served
as secondary outcomes. The Beck Depression Inventory (BDI; Beck,
Ward, & Mendelson, 1961) and the state portion of the State—Trait Anxiety
Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983)
were used to measure common psychological states associated with sub-
stance abuse. The Marijuana Problem Scale (MPS; Stephens et al., 2000)
was used to measure the occurrence of 19 recent (previous 90 days)
problems (e.g., guilt, low energy, medical problems, sleep disturbance,
legal problems) associated with cannabis use. The MPS was included to
characterize the possible benefits of reducing marijuana use. Additional
self-report measures of potential predictors of outcomes were included for
exploratory purposes, but presentation of these data is beyond the scope of
the present article.

Collateral interviews. Collateral verification of substance use was
obtained from a random sample of one third of the participants at the 4- and
9-month follow-up assessments. Collaterals were spouses or partners
(56%), other relatives (15%), or friends (29%) of the participants. Collat-
erals were interviewed by phone and provided estimates of the frequency
of marijuana, alcohol, and other drug use during the 90 days preceding the
follow-up. At the 4- and 9-month follow-ups, the correlations between
participant and collateral reports of days of marijuana use were .73 and .68,
respectively, indicating a moderate to high level of agreement.

One hundred percent of those who reported complete abstinence during
the 4-month follow-up were corroborated by their collateral informants,
whereas 91% who reported smoking marijuana during this time period
were in agreement with their informants. The 9% of disagreement occurred
because the collateral reported abstinence when the participant reported
smoking. The discrepancies for both indices occurred because participants
reported more marijuana use than collaterals.

Urine toxicology tests. Urine toxicology tests were used to screen
participants for exclusion criteria (e.g., unreported drug use) and to validate
verbal report measures. Urine samples, collected at intake and at the 4- and
9-month follow-up points, were processed by a centralized laboratory to
detect recent use of tetrahydrocannabinol and nine other psychoactive
substances. Enzyme immunoassay tests were used as a first pass. Quanti-
tative analysis was conducted on all positive screenings using gas chro-
matography/mass spectrometry. The screening results were compared with
self-reported marijuana use during the 2-week period before the specimen
was collected. Percentage of agreement was very high for each time point
(94% at baseline, 91% at 4 months, 92% at 9 months). As with the
collateral data, most discrepancies occurred because participants reported
marijuana use when the urine screening indicated that the participant was
abstinent. For example, approximately 5% of participants reported smok-
ing during the 2-week time period when their urine results were negative.
This discrepancy might be due to the participant reporting marijuana use
that occurred earlier in the 2-week time period before the specimen
collection, resulting in the marijuana metabolite being undetectable in the
urine at the time of the test. Even smaller proportions of participants
reported abstinence when their urine screens were positive (0.9% at base-
line, 3.6% at 4 months, and 2.9% at 9 months). False positives can arise for
a number of reasons, including procedural errors such as incorrect sample
identification or clerical error. Both the urine specimen results and collat-
eral informant interview data suggest that participants did not systemati-
cally underreport their use of marijuana.

Treatment Interventions

The two-session and nine-session interventions were similar to those
used in previous studies (Budney et al., 2000; Stephens et al., 1994, 2000),
with somewhat greater latitude given to therapists in the nine-session
protocol to meet the needs of a more racially and socioeconomically
diverse sample (see Steinberg et al., 2002, for a more detailed presentation
of the treatments). Both treatments promoted complete abstinence from
marijuana as the treatment goal but were not dogmatic in this regard.
Therapists attempted to help participants who had a goal of moderate use
to see the advantage of initiating a period of complete abstinence before
attempting controlled use, but they continued to support attempts to reduce
marijuana consumption if complete abstinence was rejected. The same
therapists conducted both treatments at each site.

The primary models used in the study were MET and CBT. MET refers
to an empathic therapeutic style designed to resolve ambivalence and elicit
motivation to change (Dunn, DeRoo, & Rivara, 2001; Miller & Rollnick,
2002). MET intervention is based on the assumption that even if clients
possess sufficient skills to curtail their marijuana use, they must first
resolve their ambivalence about marijuana use and increase their motiva-
tion to change. Once they have decided that the costs of marijuana use
outweigh the benefits, they are more likely to use their existing abilities and



This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and i< not to be disseminated broadly.

TREATMENTS FOR CANNABIS DEPENDENCE 459

support systems to stop marijuana use. In studies with adult marijuana
users, one (Copeland et al., 2001) or two sessions (Stephens et al., 2000)
of motivational interviewing were found to be more efficacious than no
treatment.

A CBT intervention was included in the present trial because motivation
to change may not be sufficient by itself, especially for clients who began
using marijuana in their early teens and who have been using it regularly
ever since (Baer, Kivlahan, & Donovan, 1999). Regular use since adoles-
cence may leave them with coping skills deficits that could handicap their
efforts to curtail use, no matter how strong their motivation. Hence,
cognitive restructuring and skills training may be required to develop the
personal coping resources needed to achieve and maintain abstinence
(Monti, Abrams, Kadden, & Cooney, 1989). Combining a motivational
intervention with skills training is likely to result in enhanced engagement
in treatment and better substance use outcomes. In support of this, a review
of motivational intervention studies for substance use disorders (Dunn et
al., 2001) found that the most change occurred when motivational sessions
were added as an enhancement before more intensive treatment.

To a lesser extent, CM constructs were used to broaden the focus of CBT
treatment beyond substance abuse alone. The CM component was sug-
gested by research on the importance of identifying and reducing nonsub-
stance problems in the lives of drug users in order to achieve successful
substance use outcomes (McLellan et al., 1997).

Two-session intervention. The two-session treatment involved MET
sessions scheduled 1 week and 5 weeks after randomization. These 1-hr
sessions were separated by 1 month to allow participants enough time to
make changes that could be evaluated and discussed with the therapist at
the second meeting. During the first session, the therapist reviewed and
discussed a personal feedback report (PFR) to motivate the client and
provide support for the selection of treatment goals and strategies for
change. The PFR included summaries of the client’s recent marijuana use,
problems, concerns, attitudes favoring and opposing change in marijuana
use, and ratings of self-confidence about change. At the second session,
efforts to reduce marijuana use were reviewed and adjustments in strategy
were made as necessary. MET was used to address ambivalence as needed.
Participants had the option of involving a significant other (SO; e.g.,
spouse, partner, or friend) during the second session. When present (15%
of the sessions), the SO was involved in identifying the pros and cons of
change and in developing strategies for remaining abstinent.

Nine-session intervention. The nine-session therapy included elements
of MET, CM, and CBT and was delivered over a 12-week period. It was
designed to permit a tailoring of content to meet the needs of a diverse
sample (see Steinberg et al., 2002). The first eight sessions were scheduled
weekly, starting 1 week after baseline assessment. The ninth session was
scheduled during Week 12, 4 weeks after the eighth session, in order to
give participants the opportunity to review change strategies with their
therapists after a period without weekly contact. The first two sessions
involved the review of a PFR and the use of MET to bolster motivation for
change. However, the treatment protocol allowed counselors to return to
MET strategies throughout the nine sessions to acknowledge any ambiv-
alence regarding change and to assist the client in making use of the
upcoming sessions, given possible changes in goals (e.g., not motivated to
quit, but wishing to become moderate in marijuana use; ambivalent about
initiating any change) and current motivational levels.

The CM component was suggested by research on the importance of
identifying and reducing nonsubstance problems in the lives of drug users
in order to achieve successful substance use outcomes (McLellan et al.,
1997). During the two CM sessions that typically followed MET sessions,
therapists used data from the ASI (McLellan et al., 1992) and other
instruments, as well as the participant’s self-report, to identify potential
obstacles to abstinence related to marijuana use (e.g., legal, housing, social
support, vocational, psychiatric, transportation, parenting, and medical
problems). They subsequently worked together to set goals, identify re-
sources in the community, develop a plan, and monitor progress toward

goal attainment for each targeted problem. In subsequent sessions, some
time was devoted to a review and discussion of progress toward these
goals. Although the protocol suggested two sessions of CM, it allowed
therapists to devote more or less CM time in subsequent sessions, depend-
ing on participants’ needs.

The CBT component of the treatment protocol offered the third oppor-
tunity for tailoring therapy to the needs of a diverse clientele. CBT
identifies potential triggers or high-risk situations for drug use and helps
the client develop coping skills to avoid drug use in those situations. The
protocol included five core and five elective CBT modules adapted from
prior treatment protocols for marijuana use (Stephens et al., 2000) and
other drugs (e.g., Kadden et al., 1992). The core sessions were (a) Under-
standing Marijuana Use Patterns, (b) Coping with Cravings and Urges to
Use, (c) Managing Thoughts about Re-Starting Marijuana Use, (d) Prob-
lem Solving, and (e) Marijuana Refusal Skills. Five elective modules
covered the following areas: Planning for Emergencies/Coping with a
Lapse, Seemingly Irrelevant Decisions, Managing Negative Moods and
Depression, Assertiveness, and Anger Management. Although the remain-
ing five sessions were designated primarily for CBT, therapists were given
latitude in deciding along with the client whether to cover all CBT
modules, modify the order in which they were covered, and/or substitute
certain electives for core modules. Furthermore, the need for MET to
address ambivalence or CM to address substantial nonsubstance problems
altered the exact ratio of treatment components.

In the nine-session intervention, 29% of the participants involved an SO
who could attend up to two sessions. The first session oriented the SO to
the treatment and sought to foster the client’s motivation by encouraging
the SO and participant to discuss the impact of the participant’s marijuana
use on the relationship or family. The counselor helped the SO and client
formulate a change plan that involved identifying areas in which the SO
could help the participant with their treatment goals. The second SO
session focused on how the SO and client had worked with each other,
allowing the therapist to work on communication skills. Future support for
the achievement and maintenance of behavior change was also considered.

DTC condition. Participants assigned to the DTC condition waited 4
months and then completed a second assessment. The DTC group also was
assessed briefly by phone at 4 and 12 weeks postrandomization to check
for possible clinical deterioration during the waiting period. No participants
were referred to treatment or withdrawn from the trial because of clinical
deterioration. At the completion of the 4-month waiting period, participants
in the DTC group were allowed to initiate either of the two treatment
protocols. We found that 23.7% chose the two-session intervention, 63.5%
chose the nine-session intervention, and 12.8% entered neither treatment.
We also compared DTC participants who chose the two-session treatment
with participants randomized to the same brief treatment in terms of
number of sessions completed. Interestingly, those who could choose the
brief treatment attended significantly fewer sessions (M = 1.23) than those
who were assigned to it (M = 1.65), t(179) = 3.29, p < .01. There were
no differences between groups that chose or were assigned to the extended
treatment.

Therapist Training and Treatment Fidelity

Therapists (N = 13) were primarily psychologists and master’s-level
therapists with previous experience in behavioral therapies. They were
trained to follow detailed therapy manuals developed by investigators for
each of the three treatments. The manuals prescribed the content and
technique of each therapy session. Following an initial 2-day training at the
project’s Coordinating Center, therapists returned to their respective sites.
They were certified to begin conducting the treatments only after a review
of several videotaped therapy sessions with pilot participants to demon-
strate that they were competently following the treatment protocols. The
training supervisor at the Coordinating Center continued the supervision of
each therapist throughout the study period by reviewing randomly selected
therapy videotapes.
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Independent evaluators blind to treatment assignments reviewed 633
treatment sessions for therapist competency, adherence to protocol, and
other indicators of therapy process. Therapists were found to closely adhere
to the manuals throughout treatment. There were no significant differences
across sites in treatment adherence, competence, and other process
measures.

Follow-Up Procedures

Participants in both of the active treatment conditions were assessed at
4, 9, and 15 months after the start of treatment using relevant baseline
assessment instruments. The primary assessment for the DTC group was
conducted at 4 months postrandomization. DTC participants were not
assessed after the 4-month follow-up. Research assistants were not blinded
to the participant’s experimental condition. The TLFB (Sobell & Sobell,
1992), ASI (McLellan et al., 1992), and SCID (First et al., 1996; Cannabis
Use Disorders section) were repeated at the 4- and 9-month in-person
follow-ups, as were questionnaires assessing marijuana-related problems
and potential mediators of treatment effects. Participants were paid $50 for
each of the 4- and 9-month follow-ups. At 15 months, participants received
$25 for completing telephone interviews that assessed only frequency of
marijuana use and negative consequences via the MPS (Stephens et al.,
2000).

Data Analysis

General linear model (GLM) analyses were performed on outcome
measures from each follow-up. Treatment condition and research site were
between-participants factors, and the follow-up assessment points formed
a within-participants factor labeled time. Initial outcomes at the 4-month
follow-up were evaluated with 3 (treatment) X 2 (site) X 2 (time) GLM
analyses because the DTC condition was only available at this follow-up.
Significant interactions were followed by planned contrasts comparing
means of the treatment conditions or sites while controlling for the baseline
value of the dependent variable. A Bonferroni-corrected alpha of .016
(.05/3) indicated treatment differences. Change over time and maintenance
of treatment gains for the two active treatments were evaluated across the
baseline, 4-month follow-up, and 9-month follow-up assessments with 2
(treatment) X 2 (site) X 3 (time) GLM analyses. The 15-month follow-up
data were analyzed separately, with 2 (treatment) X 2 (time) GLM analyses
comparing baseline and follow-up measures. Comparisons with baseline
data are provided for descriptive purposes along with appropriate cautions
in their interpretation. Initially, analyses included only participants com-
pleting the respective follow-up assessments. Additional analyses were
performed to assess the impact of missing data on the primary outcomes.
The primary outcome measure was the proportion of days of marijuana use
during the preceding 90 days, which reflected the degree of success in
achieving abstinence. Secondary outcome measures included the mean
number of quarterly periods during which marijuana was used per day of
use (0-4), the number of joints smoked per day, number of problems
related to use (i.e., total score from the MPS [Stephens et al., 2000] scale;
0-19), number of SCID (First et al., 1996) dependence symptoms (0-7),
number of SCID abuse symptoms (0-4), ASI (McLellan et al., 1992)
composite scores, and measures of depression (BDI; Beck et al., 1961) and
anxiety (STAI; Spielberger et al., 1983).

Results
Treatment Attendance

The mean number of sessions attended by MET clients was 1.6,
with 71.9% receiving both sessions (see Figure 1). For the nine-
session treatment, the mean number of sessions attended was 6.5.

Over 47.0% of the sample attended all nine sessions, whereas 8.3%
failed to attend any sessions.

Cannabis Use and Related Problems

Table 2 presents the baseline, 4-, and 9-month follow-up means
(and standard deviations) for the primary and secondary cannabis-
related outcome measures for each treatment condition. At the
4-month follow-up, we observed consistent differences between
groups on measures of marijuana use and related consequences
during the previous 90 days. Significant effects of time on all
measures were qualified by significant Treatment X Time inter-
actions (see Table 2). There were no significant Treatment X Site
X Time interactions. We found a main effect of site, F(2, 388) =
16.90, p < .001, and a significant Site X Time interaction, F(2,
388) = 7.63, p < .001, on the measure of joints smoked per day.
At baseline, mean number of joints smoked per day was highest at
the Farmington site and lowest at the Seattle site, with all three
sites differing significantly from each other. At the 4-month
follow-up, after controlling for baseline use, there were no signif-
icant differences between sites in the mean number of joints
smoked per day.

The percentages of reductions in days smoked from baseline
were 15.9%, 35.7%, and 58.8% for the DTC, two-session, and
nine-session treatment conditions, respectively. The planned con-
trasts indicated that both the two-session and nine-session treat-
ments resulted in greater reductions in the percentage of days of
marijuana smoking compared with the DTC condition. Between-
group effect sizes (d; Cohen, 1988) for the two-session and nine-
session treatments compared with the DTC condition were .59 and
1.14, respectively. Furthermore, the nine-session treatment pro-
duced significantly greater reductions than the two-session treat-
ment (d = .52). Figure 2 illustrates the results for the percentage
of days when marijuana was used in the previous 90 days.

A similar pattern of results was evident in the GLM analyses for
other measures of marijuana use and related problems at the
4-month follow-up. Both the two-session (d = .60) and nine-
session (d = .91) treatments resulted in significantly fewer periods
of marijuana use per day relative to the DTC condition, and the
nine-session participants reported fewer periods of marijuana use
than the two-session participants (d = .40). There were fewer
dependence symptoms in the two-session (d = .33) and nine-
session (d = .90) conditions relative to the DTC condition, with
the nine-session condition differing significantly from the two-
session condition (d = .52). The number of joints smoked per day
was significantly lower in both active treatment groups compared
with the DTC group (ds = .29 and .43), but did not differ
significantly between active treatments. On measures of marijuana
abuse symptoms and marijuana-related problems, the nine-session
treatment showed greater reductions than both the two-session
treatment and the DTC condition, which did not differ significantly
from each other (abuse symptoms ds = .38 and .63, respectively;
marijuana problem ds = .53 and .41, respectively).

When the analyses were restricted to the two active treatments
across the baseline, 4-month, and 9-month follow-ups, significant
effects of time remained on all measures. Planned comparisons
confirmed that all marijuana use measures were significantly re-
duced from baseline. We found significant Treatment X Time
interactions on measures of percentage of days smoking, periods
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Table 2

Measures of Marijuana Use and Related Problems Assessed at Treatment Intake (Baseline) and at 4-Month and 9-Month Follow-Up

According to Three Study Conditions

Treatment X

Delayed treatment® 2-session treatment® 9-session treatment® Time Effect
Variable M SD 95% ClI M SD 95% ClI M SD 95% ClI F p
Percentage of days smoking
Baseline 89.88 14.11 87.2;92.6 86.92 17.15 84.1;89.7 87.56 17.24 84.8;90.3
4 months 75.59 30.69 69.7; 81.5 55.86 36.18 49.7; 62.0 36.17 38.83 30.0;42.1 41.83 <.001
9 months 59.76 36.78 53.4; 66.6 43.87 37.48 39.8;52.5 10.16 <.001
Periods smoked per day
Baseline 2.35 0.83 2.2;25 2.24 0.73 2.1;24 2.32 0.81 2.2;2.4
4 months 1.95 1.05 18;2.1 1.35 0.89 1.2;15 1.02 1.07 0.9;1.2 29.80 <.001
9 months 1.39 0.92 1.2;1.6 1.19 1.02 1.1;1.4 4.96 <.01
Joints per day
Baseline 2.77 2.19 2.4;32 3.02 2.80 2.6;34 2.79 2.35 2.3;32
4 months 2.03 1.94 1.7;2.3 1.50 1.62 1.2;1.8 1.00 1.71 0.9;15 391 <.05
9 months 1.59 2.28 14,24 1.48 2.53 1.6;26 0.12 >.05
Dependence symptoms
Baseline 5.56 1.33 5.74;5.80 5.70 1.20 5.5;5.6 5.62 117 5.4;5.8
4 months 4.36 1.92 4.0;4.68 3.70 2.26 3.3;4.1 2.47 2.34 21,28 23.78 <.001
9 months 3.63 2.08 3.2;4.0 2.81 2.40 25;33 6.11 <.01
Abuse symptoms
Baseline 211 0.84 2.0;22 2.10 0.87 2.0;22 2.06 0.77 1.9;22
4 months 1.63 0.91 15;1.8 1.38 1.10 1.2;1.6 1.03 1.02 0.9;1.2 7.38 <.001
9 months 1.59 1.04 14,18 111 1.07 0.9;1.3 4.94 <.01
Marijuana problems
Baseline 9.07 3.53 8.5;9.7 10.18 3.47 9.5;10.8 9.47 351 8.9;10.1
4 months 7.77 3.90 7.0;85 8.35 4.06 7.6;9.1 6.02 4.85 5.3;6.8 9.99 <.001
9 months 7.22 421 6.3;7.9 5.43 431 4.8;6.2 2.79 >.05
Note. The delayed-treatment group was not assessed at the 9-month follow-up. Cl = confidence interval.

2 Data for the baseline and 4-month follow-up are based on those participants with complete data at both assessments (delayed = 137; 2-session = 128;
9-session = 133). " Data for the 9-month follow-up are based on those participants with complete data at all three assessments (2-session = 120;

9-session = 126).

smoked per day, as well as dependence and abuse symptoms (see
Table 2). Comparisons of means at the 9-month follow-up con-
trolling for baseline values of the same measures indicated that
there were greater reductions in the nine-session treatment com-
pared with the two-session treatment for the percentage of days of
marijuana use (d = .37), dependence symptoms (d = .31), and
abuse symptoms (d = .45). Again, we found a main effect of site,
F(2, 242) = 10.83, p < .001, and a Site X Time interaction, F(1,
242) = 3.28, p < .05, on the measure of joints smoked per day that
reflected only the baseline differences between sites. A significant
Site X Time interaction on the measure of joints per day was
similar to that found for 4-month analyses.

The GLM analyses performed on summary measures of per-
centage of days of marijuana use, joints smoked per day, and the
MPS (Stephens et al., 2000) at the 15-month telephone follow-up
showed significant effects of time on all variables and reflected
reductions in marijuana use relative to baseline values. A signifi-
cant Treatment X Time interaction, F(1, 242) = 4.41, p < .05,

revealed that participants in the nine-session treatment had a lower
percentage of days of marijuana use (M = 44.86, SD = 40.52)
compared with the two-session treatment (M = 53.65, SD =
38.57), although the between-groups effect size was small (d =
.22). However, reductions in the percentage of days of use relative
to baseline were still substantial in both conditions (48% and 33%,
respectively). There was no differential effect of treatments for
joints per day or marijuana-related problems.

Effects of Missing Data

The overall 4-month, 9-month, and 15-month follow-up rates
were 89%, 87%, and 83%, respectively. Attrition from follow-up
did not differ as a function of treatment assignment at any
follow-up (see Figure 1). Comparisons of those lost to follow-up
with those interviewed revealed no significant differences for
gender, age, education, marijuana use, or dependence severity
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measures. Thus, follow-up samples appeared to be representative
of the randomized sample.

To further explore the effect of missing data, we repeated the
analyses of the primary outcome variable by using the participant’s
baseline value if follow-up data were missing. The same pattern of
significant time and Treatment X Time interactions was found for
percentage of days of marijuana use at the 4-month, F(2, 441) =
30.56, p < .001, 9-month, F(4, 882) = 28.01, p < .001, and
15-month, F(1, 296) = 3.71, p < .06, follow-ups, although the
latter effect did not quite reach conventional levels of significance.
There were no significant effects of site in these analyses.

Abstinence and Improvement Outcomes

At the 4-month follow-up, there were significant differences in
rates of complete abstinence for the preceding 90 days, ¥*(N =
398) = 25.22, p < .001. The nine-session condition showed higher
rates of complete abstinence (22.6%) compared with the two-
session (8.6%) and DTC (3.6%) conditions. Abstinence rates for
the nine-session (15.6%) and two-session (9.5%) treatments did
not differ significantly at the 9-month follow-up, x*(N = 261) =
2.15, p > .05. At the 15-month follow-up, more nine-session
participants reported 90 days of abstinence (22.7%) compared with
two-session participants (12.5%), x*(N = 248) = 4.38, p < .001.
To investigate whether a subset of participants could be considered
improved despite continued use, we classified users as improved if
they did not report any symptoms of dependence or abuse in the
SCID (First et al., 1996) interviews. Table 3 shows the percentages
of participants who were abstinent, improved, or not improved at
the 4- and 9-month follow-ups by treatment condition, as well as
their rates of marijuana use. Improvement could not be calculated
for the 15-month follow-up because the SCID was not adminis-
tered. An additional 4%-9% of participants could be categorized
as improved, depending on the treatment group and follow-up.
Rates of improvement were generally comparable in the two active
treatments and larger than in the DTC condition. As can be seen,
users without problems had reduced their marijuana use substan-

tially more than continuing users, who were still experiencing
dependence or abuse symptoms.

Secondary Outcomes

Table 4 shows outcomes on measures of psychosocial function-
ing. In these analyses, there were main effects of site on several
variables previously noted to have differed at baseline, but no
interactions of site with time and treatment. There were significant
effects of time on the BDI (Beck et al., 1961), STAI-S (Spielberger
et al., 1983), and ASI (McLellan et al., 1992) psychiatric compos-
ite scores in both the 4-month and 9-month analyses that indicated
reduced levels of psychological distress at both follow-ups. How-
ever, only the STAI-S at the 4-month follow-up showed a signif-
icant Treatment X Time interaction. Anxiety was lower in the
nine-session treatment than in the other treatment conditions. This
difference was no longer significant at the 9-month follow-up.
There were no significant time effects in the analyses of ASI
employment and medical composite scores, suggesting that little
change occurred. Contrasts following significant Treatment X
Time effects on the measure of employment functioning at both
follow-ups failed to show any significant differences between
treatment conditions after controlling for baseline values.

The ASI (McLellan et al., 1992) Alcohol Composite score
showed a significant effect of time at the 4-month follow-up,
indicating an overall reduction in alcohol problem severity. But
there was no time effect in the 9-month analyses, and Treatment X
Time interactions were not evident at either follow-up. However,
the analyses of total drinks consumed showed significant time
effects at both follow-ups generally indicative of reduced drinking.
In the 9-month analyses, we found both a significant Treatment X
Time effect (see Table 4) and a significant Treatment X Site X
Time effect, F(4, 478) = 3.75, p < .01. Subsequent 2 (treatment)
X 3 (time) GLM analyses performed separately for each site
revealed that a significant Treatment X Time interaction was
present only at the Miami site. At this site, two-session participants
reported significant reductions in alcohol use at the 4-month
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Table 3
Abstinent, Improved, and Not Improved Outcomes
Percentage
of days used
Treatment condition marijuana

Follow-up Delayed 2-session  9-session M SD
4 months n =137 n =127 n =132

Abstinent 3.6% 8.7% 22.7% 0.0 0.0

Improved 3.6% 8.7% 7.6% 120 16.6

Not improved 92.7% 82.7% 69.7% 67.6  33.0
9 months n=125 n =137

Abstinent 9.6% 15.3% 0.0 0.0

Improved 5.6% 9.5% 195 20.1

Not improved 84.8% 75.2% 643 331

Note. Participants were classified as improved if they reported marijuana
use but did not report any DSM-IV symptoms of dependence or abuse in
the 90-day period prior to the follow-up.

follow-up and further reductions at the 9-month follow-up. In
contrast, nine-session participants decreased their alcohol use
somewhat at 4 months but had increased their use relative to
baseline at the 9-month follow-up. This pattern was not found at
either of the other sites, and there was no evidence of a similar
pattern of change at the Miami site on any other measures of drug
use. Therefore, we urge caution in its interpretation.

To further explore whether changes in alcohol use were related
to changes in marijuana use, we computed partial correlations
between the percentage of days of marijuana use and each of the
two measures of alcohol use (i.e., ASI [McLellan et al., 1992]
composite and total drinks) at each follow-up. We controlled for
the baseline value of each measure in computing the correlations to
examine the relationship between change in marijuana use and
change in alcohol use (i.e., residualized change scores). None of
the partial correlations were significant, and all were less than .10.
Taken together, these analyses suggest a tendency for alcohol use
to decline somewhat over time and that change was not related to
changes in marijuana use.

Generalizability of Outcomes

To explore whether outcomes were generalizable across gender,
ethnicity (White, non-White), and employment status (employed
full-time, part-time, unemployed), we included each of these po-
tential moderators in sets of exploratory analyses. For each set, we
included one of the moderators as a between-participants factor in
GLM analyses. We then repeated analyses for all outcome mea-
sures at all follow-ups. There were no significant three-way inter-
actions between treatment condition, moderator status, and time in
any of the sets. Thus, there was no indication that these charac-
teristics influenced the pattern of outcomes.

Discussion

The results of this randomized trial suggest that both a two-
session motivational treatment and a nine-session multicomponent
treatment were effective in reducing marijuana use compared with
a DTC condition. The nine-session intervention produced superior
outcomes compared with the two-session treatment in terms of

reductions in marijuana use up to 12 months following treatment
termination. Reductions in marijuana use were accompanied by
reductions in symptoms of marijuana dependence and abuse.
Treatment effects were robust across sites and a number of par-
ticipant characteristics, including gender and ethnicity. The find-
ings relating to follow-up rates, validity of self-reports, and treat-
ment fidelity suggest that the study was executed with a high
degree of internal validity. Overall, the findings suggest that treat-
ment for marijuana dependence could have a significant impact on
chronic marijuana use and that both substance abuse treatment
programs and behavioral health care providers should consider
making marijuana-specific treatment more available and
accessible.

The very modest reductions in marijuana use for participants
assigned to the DTC condition underline the significance of the
changes among those assigned to the two active treatment condi-
tions. The findings from the DTC group suggest that marijuana-
focused treatments may be necessary for this population to achieve
abstinence or to significantly reduce marijuana use. It is of note
that many participants reported some difficulty in finding help for
their marijuana-related problems through the current drug abuse
treatment system. The findings are generally consistent with prior
studies (Budney et al., 1998; Stephens et al., 1994, 2000) in
suggesting that well-defined behavioral treatments for marijuana
dependence produce encouraging levels of improvement, and that
treatment is associated with clinically meaningful benefits even for
those who do not achieve complete abstinence.

There are also some important differences between the out-
comes observed in this study and those reported in previous
research. Stephens et al. (2000) found no differences between
2-session and 14-session treatments. Although the research designs
and treatments evaluated in the two studies were similar, the
Stephens et al. study delivered the longer treatment in a group
format, used more experienced therapists for the brief treatment,
and recruited a less diverse and possibly more motivated sample.
In contrast, our findings are more similar to two more recent
studies that compared treatments of different lengths (Budney et
al., 2000; Copeland et al., 2001) and uncovered some evidence that
longer treatments produced better outcomes. In those studies, the
same therapists delivered the treatments individually, but relatively
small samples may have prevented definitive conclusions regard-
ing differences between treatment conditions.

In addition to the reductions observed in the frequency and daily
intensity of marijuana smoking, there were parallel reductions in
marijuana-dependence symptoms and marijuana-related problems.
In each of these measures, the nine-session group showed the
greatest improvements, the two-session group showed intermedi-
ate reductions, and the DTC group showed little change. Although
the magnitudes of change in the nine-session treatment are large
and clinically meaningful, we cannot draw the same conclusion for
the two-session condition. Although we observed statistically sig-
nificant reductions in frequency of marijuana use and dependence
symptoms relative to no treatment, other measures of problems
related to marijuana use were not consistently different. Thus, it
may be that small reductions in marijuana use do not result in
meaningful changes on clinical indices. To further explore the
meaning of reduced use, we categorized participants as abstinent,
improved, or not improved for the 90-day period preceding follow-
up. Abstinence rates were relatively small overall but clearly



This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and i< not to be disseminated broadly.

464 THE MARIJUANA TREATMENT PROJECT RESEARCH GROUP

Table 4

Measures of Medical, Psychiatric, Other Secondary Outcomes Assessed at Treatment Intake (Baseline), and at 4-Month and 9-Month

Follow-Up According to Three Study Conditions

Treatment X

Delayed treatment® 2-session treatment?® 9-session treatment® Time Effect
Variable M SD 95% ClI M SD 95% CI M SD 95% ClI F p
Baseline 10.09 7.35 8.8, 114 13.21 8.60 11.8; 14.6 11.39 7.00 10.0; 12.8
4 months 7.87 6.78 6.5;9.2 10.35 8.50 8.9;11.8 7.71 7.76 6.3;9.1 141 >.05
9 months 10.16 9.36 7.4;11.6 7.34 8.29 5.3;95 0.09 >.05
STAI-S
Baseline 37.29 11.53 35.3;39.3 41.61 12.19 39.5;43.7 39.87 11.62 37.8;41.9
4 months 35.50 11.21 33.6; 37.4 37.50 11.61 35.5; 39.5 33.35 10.13 31.4;35.3 5.24 <.01
9 months 38.85 12.66 36.2; 40.4 33.61 11.32 31.7; 35.9 1.68 >.05
ASI medical composite
Baseline 0.16 0.25 0.1;0.2 0.28 0.31 0.2;0.3 0.26 0.30 0.2;0.3
4 months 0.15 0.26 0.1;0.2 0.29 0.35 0.2;0.3 0.22 0.30 0.2;0.3 1.35 >.05
9 months 0.26 0.32 0.2;0.3 0.25 0.32 0.2;0.3 1.58 >.05
ASI employment composite
Baseline 0.18 0.16 0.1;0.2 0.24 0.25 0.2;0.3 0.23 0.21 0.2;0.3
4 months 0.20 0.17 0.2;0.2 0.22 0.22 0.2;0.3 0.20 0.19 0.2;0.2 3.41 <.05
9 months 0.21 0.24 0.2;0.2 0.22 0.20 0.2;0.3 3.37 <.05
ASI psychiatric composite
Baseline 0.14 0.17 0.1;0.2 0.16 0.19 0.1;0.2 0.15 0.19 0.1;0.2
4 months 0.13 0.18 0.1;0.2 0.15 0.19 0.1;0.2 0.13 0.18 0.1;0.2 0.11 >.05
9 months 0.19 0.20 0.1;0.2 0.14 0.19 0.1;0.2 0.67 >.05
ASI alcohol composite
Baseline 0.11 0.12 0.1;0.1 0.12 0.13 0.1;0.1 0.11 0.13 0.1;0.1
4 months 0.11 0.12 0.1;0.1 0.11 0.11 0.1;0.1 0.10 0.11 0.1;0.1 0.54 >.05
9 months 0.12 0.13 0.1;0.1 0.10 0.11 0.1;0.1 0.16 >.05
Total drinks
Baseline 46.57 85.48 59.41 84.56 48.79 79.10
4 months 42.92 62.48 46.00 72.63 34.81 71.49 0.82 >.05
9 months 45.56 76.62 46.12 106.70 4.37 <.05
Note. The delayed-treatment group was not assessed at the 9-month follow-up. BDI = Beck Depression Inventory; STAI-S = State-Trait Anxiety

Inventory, State Version; ASI = Addiction Severity Index composite scores.

2 Data for the baseline and 4-month follow-up are based on those participants with complete data at both assessments (delayed = 137; 2-session = 128;
9-session = 133). " Data for the 9-month follow-up are based on those participants with complete data at all three assessments (2-session = 120;

9-session = 126).

favored the nine-session condition. Improvement occurred about
equally in both the two-session and nine-session conditions, and
less frequently in the DTC condition. Improved participants were
using marijuana on 12%-20% of days on average, whereas the not
improved participants were using only 64%-68% of the days.
These findings support the notion that complete abstinence is not
the only clinically meaningful outcome of treatment. It is impor-
tant to note that our definition of improvement was very conser-
vative and required participants to be without any symptoms of
abuse or dependence. These improvement rates should be thought
of only as illustrations of the impact of reduced use. It is likely that
many additional participants experienced meaningful reductions in

problems associated with marijuana use without achieving
abstinence.

Effects of treatment on depression, psychiatric severity, medical
problems, and alcohol use severity over time were not significant.
These findings are consistent with other studies (Budney et al.,
2000; Copeland et al., 2001) and may be a function of low initial
problem severity in these areas. We have argued that the constel-
lation of concerns that bring marijuana users to treatment may not
manifest themselves in major socioeconomic or psychosocial
problems (Stephens, Babor, Kadden, Miller, & The Marijuana
Treatment Project Research Group, 2002). Instead, it may be a
more subtle dissatisfaction with multiple areas of functioning and
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concerns about future health problems that motivate the desire to
quit or reduce use.

Consistent with prior studies focused solely on the treatment of
marijuana use (Stephens et al., 2000, 1994), there was no evidence
that reductions in marijuana use led to an increase in alcohol use.
Although primary marijuana users without significant other drug
involvement may be underrepresented in existing treatment agen-
cies, this finding, along with our general success in recruiting large
samples of such users, supports the development, dissemination,
and marketing of treatment programs for this population of users.

Several limitations of the study should be noted. First, many
participants sought help in response to specific advertisements for
treatment of primary marijuana dependence. Thus, the results may
not generalize to persons whose marijuana dependence is second-
ary to other types of substance dependence, who are referred to
treatment under legal mandate, or who are unmotivated to seek
treatment. Second, the design does not allow for conclusions
regarding the “active ingredients” in the treatments, only that more
treatment was better than less treatment. Numbers of sessions were
confounded with differential content and process such that it is
impossible to know whether the CBT and CM were specifically
active in the improved outcomes in the nine-session condition.
Future analyses of therapy session process ratings in relation to
outcomes may shed some light on important aspects of the inter-
ventions but are beyond the scope of this article. Future studies
should consider dismantling designs in which hypothesized active
components of the interventions are offered individually or in
specific combinations and are compared with appropriate
attention-placebo interventions to control for number of sessions
of contact. Third, we were unable to conduct a full in-person
assessment 12 months after treatment because of funding limita-
tions. Although results at the 15-month follow-up suggest the
maintenance of marijuana use outcomes, future studies should
address longer term outcomes. Finally, outcomes may have been
influenced by different expectancies of success created by the
treatments of different lengths. Participants were told that neither
active treatment was known to be superior to the other, but
assessment of differential treatment efficacy expectancies was not
conducted.

Unlike the historical portrayal of marijuana as a benign drug,
this study as well as previous research suggest that individuals can
develop a chronic use pattern that is associated with dependence
symptoms and recurrent psychosocial problems. Individuals who
use marijuana chronically as their primary drug tend not to seek
treatment in traditional drug treatment settings. It appears from this
and other studies that when given the opportunity, many respond
to treatment primarily by cutting back rather than quitting entirely.
There is thus ample reason to explore ways to improve outcomes,
evaluate the economic costs and benefits of the treatments, and
study the effect of brief treatments for marijuana dependence in
nontraditional settings such as primary care practices. The evi-
dence for treatment efficacy presented in this article should also
prompt efforts toward screening and early intervention in emer-
gency departments, correctional facilities, and other settings.

References

American Psychiatric Association. (1994). Diagnostic and statistical man-
ual of mental disorders (4th ed.). Washington, DC: Author.

Anthony, J. C., Warner, L. A., & Kessler, R. C. (1994). Comparative
epidemiology of dependence on tobacco, alcohol, controlled substances,
and inhalants: Basic findings from the National Comorbidity Survey.
Experimental and Clinical Psychopharmacology, 2, 244-268.

Baer, J. S., Kivlahan, D. R., & Donovan, D. N. (1999). Integrating skills
training and motivational therapies. Journal of Substance Abuse Treat-
ment, 17, 15-23.

Beck, A. T., Ward, C. H., & Mendelson, M. (1961). An inventory for
measuring depression. Archives of General Psychiatry, 4, 461-471.
Budney, A. J., Higgins, S. T., Radonovich, K. J., & Novy, P. L. (2000).
Adding voucher-based incentives to coping skills and motivational en-
hancement improves outcomes during treatment for marijuana depen-
dence. Journal of Consulting and Clinical Psychology, 68, 1051-1061.

Budney, A. J., Novy, P. L., & Hughes, J. R. (1999). Marijuana withdrawal
among adults seeking treatment for marijuana dependence. Addiction,
94, 1311-1321.

Budney, A. J., Radonovich, K. J., Higgins, S. T., & Wong, C. J. (1998).
Adults seeking treatment for marijuana dependence: A comparison to
cocaine-dependent treatment seekers. Experimental and Clinical Psy-
chopharmacology, 6, 1-8.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences
(2nd ed.). Hillsdale, NJ: Erlbaum.

Committee on Substance Abuse. (1999). Marijuana: A continuing concern
for pediatricians. Pediatrics, 104, 982-985.

Copeland, J., Swift, W., Roffman, R., & Stephens, R. (2001). A random-
ized controlled trial of brief cognitive—behavioral interventions for can-
nabis use disorder. Journal of Substance Abuse Treatment, 21, 55-64.

Dunn, C., DeRoo, L., & Rivara, F. P. (2001). The use of brief interventions
adapted from motivational interviewing across behavioral domains: A
systematic review. Addiction, 96, 1725-1742.

First, M. B., Spitzer, R. L., Gibbon, M., & Williams, J. B. (1996).
Structured Clinical Interview for DSM-IV, Axis | Disorders—Patient
Edition (SCID-I/P, Version 2.0). New York: Biometrics Research De-
partment, New York State Psychiatric Institute.

Haney, M., Ward, A. S., Comer, S. D., Foltin, R. W., & Fischman, M. W.
(1999). Abstinence symptoms following smoked marijuana in humans.
Psychopharmacology, 141, 395-404.

Kadden, R., Carroll, K., Donovan, D., Cooney, N., Monti, P., Abrams, D.,
et al. (1992). Cognitive—behavioral coping skills therapy manual: A
clinical research guide for therapists treating individuals with alcohol
abuse and dependence (DHHS Publication No. ADM 92-1895). Wash-
ington, DC: U. S. Government Printing Office.

Kouri, E. M., & Pope, H. G., Jr. (2000). Abstinence symptoms during
withdrawal from chronic marijuana use. Experimental and Clinical
Psychopharmacology, 8, 483-492.

McLellan, A. T., Grisson, G. R., Zanis, D., Randall, M., Brill, P., &
O’Brien, C. (1997). Problem-service “matching” in addiction treatment:
A prospective study in 4 programs. Archives of General Psychiatry, 54,
730-735.

McLellan, A., Kushner, H., Metzger, D., Peters, R., Smith, I., Grissom, G.,
et al. (1992). The fifth edition of the Addiction Severity Index. Journal
of Substance Abuse Treatment, 9, 199-213.

Miller, W. R., & Rollnick, S. (2002). Motivational interviewing: Preparing
people to change addictive behavior (2nd ed.). New York: Guilford
Press.

Monti, P. M., Abrams, D. B., Kadden, R. M., & Cooney, N. L. (1989).
Treating alcohol dependence: A coping skills training guide. New York:
Guilford Press.

Roffman, R. A., & Barnhart, R. (1987). Assessing need for marijuana
dependence treatment through an anonymous telephone interview. In-
ternational Journal of the Addictions, 22, 639-651.

Sobell, L. C., & Sobell, M. B. (1992). Time line follow-back: A technique
for assessing self-reported alcohol consumption. In R. Litten & J. Allen



466 THE MARIJUANA TREATMENT PROJECT RESEARCH GROUP

(Eds.), Measuring alcohol consumption (pp. 41-72). Totowa, NJ: Hu-
mana Press.

Spielberger, C. D., Gorsuch, R. L., Lushene, R., Vagg, P. R., & Jacobs,
G. A. (1983). Manual for the State-Trait Anxiety Inventory (Form Y).
Palo Alto, CA: Consulting Psychologists Press.

Steinberg, K. L., Roffman, R. A., Carroll, K. M., Kabela, E., Kadden, R.,
Miller, M., et al. (2002). Tailoring cannabis dependence treatment for a
diverse population. Addiction, 97, 135-142.

Stephens, R. S., Babor, T. F., Kadden, R., Miller, M., & The Marijuana
Treatment Project Research Group. (2002). The Marijuana Treatment
Project: Rationale, design and participant characteristics. Addiction, 97,
109-124.

Stephens, R. S., Roffman, R. A., & Curtin, L. (2000). Comparison of
extended versus brief treatments for marijuana use. Journal of Consult-
ing and Clinical Psychology, 68, 898-908.

Stephens, R. S., Roffman, R. A., & Simpson, E. E. (1993). Adult marijuana
users seeking treatment. Journal of Consulting and Clinical Psychology,
61, 1100-1104.

Stephens, R. S., Roffman, R. A., & Simpson, E. E. (1994). Treating adult
marijuana dependence: A test of the relapse prevention model. Journal
of Consulting and Clinical Psychology, 62, 92-99.

Stout, R. L., Wirtz, P. W., Carbonari, J. P., & Del Boca, F. K. (1994).
Ensuring balanced distribution of prognostic factors in treatment out-
come research. Journal of Studies on Alcohol, 12, 70-75.

Substance Abuse and Mental Health Services Administration. (2002).
Results from the 2001 National Household Survey on Drug Abuse:
Volume I. Summary of national findings (NHSDA Series H-17, DHHS
Publication No. SMA 02-3758). Rockville, MD: Author.

Substance Abuse and Mental Health Services Administration Office of
Applied Studies. (2003). Treatment Episode Data Set (TEDS): 1992-
2001 (National Admissions to Substance Abuse Treatment Services,
DASIS Series S-20, DHHS Publication No. SMA 03-3778). Rockville,
MD: Author.

Vendetti, J., McRee, B., Miller, M., Christiansen, K., Herrell, J., & The
Marijuana Treatment Project Research Group. (2002). Correlates of
pre-treatment drop-out among persons with marijuana dependence. Ad-
diction, 97, 125-134.

Received December 6, 2002
Revision received August 4, 2003
Accepted August 11, 2003 =

ORDER FORM

Start my 2004 subscription to the Journal of
Consulting and Clinical Psychology! 1SSN: 0022-006X

$102.00, APA MEMBER/AFFILIATE
$207.00, INpIvIDUAL NONMEMBER
$507.00, INsTITUTION

In DC add 5.75% / In MD add 5% sales tax
ToraL AMoUNT ENCLOSED $

Subscription orders must be prepaid. (Subscriptions are on
a calendar year basis only.) Allow 4-6 weeks for delivery of the
first issue. Call for international subscription rates.

SEND THIS ORDER FORM TO:

e

a—

American Psychological Association
Subscriptions
750 First Street, NE
— Washington, DC  20002-4242
AMERICAN
PSYCHOLOGICAL Or call (800) 374-2721, fax (202) 336-5568.
ASSOCIATION

TDD/TTY (202) 336-6123.
For subscription information, e-mail:
subscriptions @apa.org

O Send me a FREE Sample Issue
O Check enclosed (make payable to APA)
Chargemy: (O)VISA (O)MasterCard (O American
Express
Cardholder Name
Card No. Exp. Date
Signature (Required for Charge)
BILLING ADDRESS:
City State Zip
Daytime Phone
E-mail
SHIP TO:
Name
Address
City State Zip
APA Member # CCrAl4






