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Abstract
Marijuana-dependent young adults (N = 136), all referred by the criminal justice system, were
randomized to 1 of 4 treatment conditions: a motivational/skills-building intervention (motivational
enhancement therapy/cognitive–behavioral therapy; MET/CBT) plus incentives contingent on
session attendance or submission of marijuana-free urine specimens (contingency management;
CM), MET/CBT without CM, individual drug counseling (DC) plus CM, and DC without CM. There
was a significant main effect of CM on treatment retention and marijuana-free urine specimens.
Moreover, the combination of MET/CBT plus CM was significantly more effective than MET/CBT
without CM or DC plus CM, which were in turn more effective than DC without CM for treatment
attendance and percentage of marijuana-free urine specimens. Participants assigned to MET/CBT
continued to reduce the frequency of their marijuana use through a 6-month follow-up.
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Marijuana is the most commonly used illicit substance in the United States, with approximately
5.5 million regular weekly users (Anthony, Warner, & Kessler, 1994) and high prevalence
among young adults (Kandel, Chen, Warner, Kessler, & Grant, 1997). In recent years, there
has been a significant increase in marijuana use as well as in rates of marijuana use disorders
among adults in the 18- to 29-year-old age range, most markedly among members of ethnic
minority groups (Compton, Grant, Colliver, Glantz, & Stinson, 2004). Increased prevalence
of marijuana use is significant because longitudinal epidemiological studies have consistently
identified marijuana as a gateway drug for progression to use of other illicit substances among
young adults (Kandel & Faust, 1975; Kandel, Yamaguchi, & Chen, 1992). Furthermore,
frequent marijuana use during young adulthood significantly increases the risk of lifetime
experiences and greater involvement with other illicit drugs, earlier onset of substance
dependence, poorer educational and occupational outcomes, multiple health and psychiatric
problems, and higher levels of involvement with the criminal justice system (Chen & Kandel,
1995; Ellickson, Martino, & Collins, 2004; Windle & Wiesner, 2004).

Because frequent marijuana use in early adulthood is the best predictor of persistent use, and
initiation of marijuana use after age 29 is comparatively rare, providing effective interventions
for marijuana use disorders to young adults is a strategy of great potential significance in

Correspondence concerning this article should be addressed to Kathleen M. Carroll, Division of Substance Abuse, Yale University School
of Medicine, 950 Campbell Avenue (151D), West Haven, CT 06516. E-mail: Kathleen.carroll@yale.edu.

NIH Public Access
Author Manuscript
J Consult Clin Psychol. Author manuscript; available in PMC 2007 December 20.

Published in final edited form as:
J Consult Clin Psychol. 2006 October ; 74(5): 955–966.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



preventing progression to other drug use disorders as well as harmful consequences of chronic
marijuana use (Chen & Kandel, 1995). Although increasing numbers of individuals seek
treatment specifically for a primary problem of marijuana dependence (National Institute on
Drug Abuse, 2003), most do not do so until their mid-30s (Stephens, Roffman, & Simpson,
1994). Young adults tend to present for treatment only when compelled to do so by school
officials, their parents, or the criminal justice system (Commission on Adolescent Substance
and Alcohol Abuse, 2005; Deas & Thomas, 2001; Szapocznik et al., 1988). The point at which
drug abusers confront legal consequences of their substance use may be a particularly important
opportunity to intervene, given that more drug users are involved with the legal system than
with the drug abuse treatment system (Weisner & Schmidt, 1995).

However, despite increased demand for effective interventions for marijuana dependence, only
a few randomized clinical trials evaluating well-defined treatments for individuals with a
primary problem of marijuana dependence have been conducted to date. In general, these have
focused on motivational or skills-building approaches. For example, Stephens, Roffman, and
Simpson (1994) compared a relapse prevention group with a social support interactional group
for 212 marijuana-dependent adults (mean age = 31 years) and suggested that, although both
treatments were associated with significant and sustained reductions in reported marijuana use,
there were no significant effects by treatment condition. A subsequent trial (with adults with
a mean age of 33 years) by this group suggested that a 2-session motivational intervention was
not significantly different from an 18-session relapse prevention group, but both interventions
were significantly more effective than a delayed-treatment control condition (Stephens,
Roffman, & Curtin, 2000). The Marijuana Treatment Project (MTP Research Group, 2004;
Stephens, Babor, Kadden, Miller, & MTP Research Group, 2002), a large multisite trial,
randomized 450 adult marijuana-dependent individuals (mean age = 36 years) to a 9-session
individual treatment that combined elements of motivational interviewing and cognitive–
behavioral therapy (CBT), a 2-session motivational intervention, or a delayed-treatment
control condition. Participants assigned to the 9-session intervention reduced their frequency
of marijuana use and associated consequences significantly more than those assigned to the 2-
session intervention. Moreover, both interventions were associated with significantly greater
reductions in marijuana use compared with the delayed-treatment control condition (MTP
Research Group, 2004).

In the only published report to date evaluating contingency management (CM) for marijuana
dependence, Budney, Higgins, Radonovich, and Novy (2000) randomized 60 marijuana-
dependent adults (mean age = 32 years) to four individual sessions of motivational
enhancement therapy (MET), 14 sessions of a MET and CBT combination, or the MET/CBT
combination plus voucher-based CM for marijuana-free urine specimens. Marijuana use
outcomes were significantly better for the CM condition compared with either behavioral
condition delivered without CM.

Thus, several recent randomized trials now have been conducted that suggest the efficacy and
durability of behavioral approaches for adult marijuana users, particularly those treatments that
have been found to be effective among other populations of drug users (Carroll & Onken,
2005). None of these trials, however, has focused on younger adults or those whose contact
with the criminal justice system precipitated their involvement in treatment. As noted earlier,
this is an important and growing population that has proven quite difficult to engage in
treatment (Commission on Adolescent Substance and Alcohol Abuse, 2005; Deas & Thomas,
2001; Santisteban et al., 1996) and has markedly high rates of attrition from treatment (Sinha,
Easton, & Kemp, 2003).

Another important gap in the substance abuse treatment literature is systematic data on
combinations of different behavioral approaches to maximize outcome. That is, despite CM’s
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demonstrated efficacy and ability to target specific behaviors, an under-explored strategy is
evaluating the extent to which CM can be used to enhance outcome for other types of behavioral
therapy. Just as CM has been used to target medication compliance and hence improve
outcomes for some pharmacotherapies (Carroll et al., 2001; Preston et al., 1999), it is possible
that CM could improve response to other behavioral approaches, for example, by exposing
more individuals to higher levels of effective interventions or the active ingredients of those
interventions. There have been no studies evaluating the extent to which CM may be
differentially effective when combined with different types of well-specified, manual-guided
behavioral therapies. For example, acceleration of the onset of abstinence (and its possible
beneficial relationship with improved motivation, cognition, or memory) via CM may be
particularly helpful in promoting better response to some therapies. Similarly, particular
therapies might improve individuals’ response to CM; for example, enhanced motivation to
reduce substance use via MET or better coping skills developed via CBT could increase
individuals’ exposure to the reinforcers and hence to the benefits of CM.

In this article, we present findings from a 2 × 2 factorial study that compared four treatment
conditions among young marijuana-dependent individuals referred for treatment through the
criminal justice system. Two different individual psychotherapy conditions were contrasted:
a motivational/skills-building approach (MET/CBT; MTP Research Group, 2004; Steinberg
et al., 2005) versus a manualized individual drug counseling (DC) approach. In addition,
participants were randomized to receive either voucher-based CM (in which participants
received vouchers contingent on session attendance or submission of marijuana-free urine
specimens) compared with no CM. Thus, the four treatment conditions were MET/CBT plus
CM, DC plus CM, MET/CBT without CM, and DC without CM. We hypothesized a main
effect for the contrast of MET/CBT plus DC and a main effect for the contrast of CM with no
CM for the primary outcome measures (retention in treatment and reduction in marijuana use).
We also predicted best outcomes overall for the combination of MET/CBT plus CM: MET/
CBT plus CM > MET/CBT without CM or DC plus CM > DC without CM, hypothesizing that
emphasis on both external motivation (reinforcement of retention and abstinence through CM)
and internal motivation (heightened recognition of personal goals and skill acquisition through
MET/CBT) would maximize outcomes within treatment and possibly reduce rebound effects
after termination of the incentive system at the end of treatment. A secondary aim was to
confirm findings from the cocaine and emerging marijuana treatment literature regarding the
prognostic significance of an initial urine specimen, in which submission of a drug-free urine
specimen early in treatment tends to be associated with better outcome overall and in some
cases with differential response to some treatments (Alterman et al., 1997; Ehrman, Robbins,
& Cornish, 2001; Kampman et al., 2001; Moore & Budney, 2002; Sofuoglu, Gonzalez, Poling,
& Kosten, 2003).

Method
Participants and Setting

Participants were individuals between the ages of 18 and 25 years who were referred for
treatment for marijuana dependence by the Office of Adult Probation to the Substance Abuse
Treatment Unit in New Haven, Connecticut, and who met criteria for current marijuana
dependence. Of 208 individuals screened, 174 met inclusion–exclusion criteria. Exclusion
criteria and the number of individuals excluded for each reason were severe substance
dependence that required inpatient treatment and detoxification (n = 7), failure to meet
Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM–IV; American
Psychiatric Association, 1994) criteria for current marijuana dependence or failure to submit
a marijuana-positive urine specimen at baseline (n = 6), current physical dependence on alcohol
or opioids (n = 4), current psychotic disorder (n = 4), involvement in other treatment for
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marijuana dependence within the past 60 days (n = 4), current homicidal risk (n = 3), inability
to commit to the 1-year follow-up (n = 2), score of less than 25 on the Mini-Mental State
examination (Folstein, Folstein, & McHugh, 1975; n = 2), no referral to treatment by the
criminal justice system (n = 1), and severe medical problems (n = 1). Thirty-eight individuals
dropped out during the screening process before eligibility could be determined. Thus, 136
individuals provided written informed consent and were randomized to one of the four
treatment conditions. Of these, two were incarcerated and two more dropped out prior to their
first session; hence, 132 individuals were exposed to the study treatments (as summarized in
the participant flow diagram in Figure 1).

Demographic, substance use, and psychosocial functioning variables at baseline for the 136
randomized individuals by treatment condition are presented in Table 1. The mean age of the
sample was 21 years (SD = 2.1), and 90% of the participants were male. Sixty percent identified
themselves as African American, 13% as Latin American, and 23% as European American.
Nearly half (48%) had not completed high school; 35% were high school graduates; and 18%
had completed some college-level work. Most (96%) had never been married, relatively few
held a full-time job (21%), and 51% were unemployed. The sample reported an average of five
previous arrests (with a mean age of 16 at their first arrest); they also reported that they had
been incarcerated an average total of 9 months during their lifetimes.

Regarding substance use and comorbid psychopathology, the participants reported they first
used alcohol at age 15 and first used marijuana at age 14. They reported using marijuana a
mean of 13.0 days (SD = 10.3) and using alcohol a mean of 2.8 days (SD = 4.3) during the
previous 28 days. Five percent met criteria for a current DSM–IV alcohol use disorder (24.4%
lifetime), 11% met criteria for a lifetime diagnosis of a depressive disorder, 22% met criteria
for lifetime anxiety disorder, and 43% met criteria for antisocial personality disorder. There
were no statistically significant differences by treatment condition on any of the variables in
Table 1.

Treatments
All treatments were manualized and delivered as individual weekly sessions over an 8-week
period. Therapists were 14 clinicians who had a mean age of 33 years and an average of 7 years
of postdegree experience. Three doctoral- and 4 master’s-level clinicians delivered MET/CBT;
5 master’s-level clinicians, 1 doctoral-level clinician, and 1 high school-level clinician
delivered DC. All clinicians completed a 2-day didactic training seminar and at least one closely
supervised training case. In addition, clinicians were required to demonstrate competence in
the protocol treatments by meeting prespecified criteria for competence in either MET/CBT
or DC on the basis of ratings of their training cases using a validated treatment process rating
system (Carroll, Connors, et al., 1998; Carroll et al., 2000), before being certified to treat trial
participants.

Motivational enhancement/skills training (MET/CBT)—This condition emphasized
the development of motivation for change and the implementation of skills to reduce marijuana
use, using the manualized approach developed for the Marijuana Treatment Project (MTP
Research Group, 2004; Steinberg et al., 2005). In this condition, clinicians were encouraged
to make use of an empathic therapeutic style associated with motivational interviewing (Miller
& Rollnick, 2002) that was intended to resolve ambivalence, heighten discrepancies about
personal goals and marijuana use, and elicit motivation to change. Exposure to CBT techniques
and skills training (e.g., understanding the patterns of substance use, strategies for recognizing
and coping with craving, problem solving, managing thoughts about marijuana, improving
decision-making skills to avoid risky decisions) was initiated once ambivalence about reducing
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marijuana use had been addressed. Throughout treatment, skills training was delivered using
a therapeutic style compatible with motivational interviewing.

Individual DC—This condition was intended as a standardized version of the counseling that
is typically offered in community-based clinics, as well as to provide a treatment condition that
was sharply discriminable in technique and theoretical basis from MET/CBT. The treatment
manual (Baker, 1998; Mercer & Woody, 1999) places strong emphasis on achieving abstinence
from marijuana and other drugs through use of self-help groups and concepts compatible with
a 12-step approach. Clinicians were instructed to use a clear, authoritative, and directive style
throughout treatment. Session topics that could be selected to meet the needs of the individual
participant included (a) education regarding marijuana use; (b) people, places, and things
associated with drug use; (c) structuring one’s time; (d) craving; (e) coping with dangerous
situations; (f) coping with shame and guilt; (g) social pressures to use; (h) postacute withdrawal
symptoms; (i) use of other drugs; and (j) 12-step participation.

CM—Participants assigned to this condition received vouchers redeemable for goods or
services purchased by study staff using the system described by Higgins and colleagues
(Budney & Higgins, 1998; Higgins et al., 1991). Because marijuana remains detectable in urine
for up to 3 weeks after the initiation of abstinence (Hawks & Chiang, 1986), and CM’s benefits
are generally strongest among individuals who have exposure to the reinforcers (Petry,
2000), the CM system was designed to provide high levels of exposure to reinforcement (and
protocol treatments) by reinforcing attendance at treatment sessions. It was also intended to
provide comparatively high levels of reinforcement for a more challenging target behavior,
that is, submission of marijuana-free urine specimens. This was done through a two-track
incentive system found to be effective in previous trials (Carroll et al., 2001; Carroll, Sinha,
Nich, Babuscio, & Rounsaville, 2002). Thus, participants received a voucher worth $25 for
the first session attended, and the value of the vouchers increased in $5 increments for each
consecutive session attended to a maximum of $340 in vouchers if the individual attended all
eight sessions. In addition, participants received $50 in vouchers for the first marijuana-free
urine specimen submitted, with increments of $5 for each consecutive marijuana-free urine
specimen thereafter, to a maximum of $540 if all urine specimens submitted were negative for
marijuana. Thus, if the participant attended all eight sessions and submitted eight consecutive
negative urine specimens, he or she would earn a total of $880 worth of vouchers. As in the
Higgins system, the value of the points earned in either track was reset to its original level if
an individual missed a session, submitted a urine specimen that tested positive for drugs, or
failed to submit a specimen. The two tracks were independent in that if a participant submitted
a marijuana-positive urine specimen but attended the scheduled treatment session, only the
urine track was reset. The voucher system was implemented by the research staff; however,
therapists in both conditions were encouraged to discuss the incentive system during sessions,
praise participants for earning vouchers, and discuss how earnings from vouchers might be
used to reach the individual’s goals.

Assessment of Treatment Fidelity
All treatment sessions were videotaped for supervision and assessment of fidelity to manual
guidelines. To evaluate treatment fidelity, therapists’ level of skill in implementing the
interventions, and discriminability of the study treatments, 357 session videotapes were rated
by evaluators who were unaware of the participants’ treatment assignment (54% of all sessions;
these included randomly selected early [Sessions 1, 2, and 3] and late [Session 6 or 7] sessions
for all participants who initiated treatment). The Yale Adherence and Competence Scale
(YACS; Carroll et al., 2000), which includes several scales evaluating interventions
characterizing specific therapies (e.g., MET, DC, CBT, CM) as well as several scales tapping
interventions common to many therapies (e.g., assessment, general support), was used for
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process ratings. The YACS has been demonstrated to have excellent reliability, concurrent and
factorial validity, and ability to discriminate therapies in several previous studies (Carroll,
Connors, et al., 1998; Carroll et al., 2000).

Estimates of interrater reliability were done on the basis of a sample of 10 tapes rated by all
seven raters (e.g., a complete block design). The mean intraclass correlation coefficient
estimates from the random effects model (Shrout & Fleiss, 1979) were .76 for the treatment
adherence ratings (CBT, DC, MET, CM) and .71 for the skill ratings, averaged across those
four scales. Simple analyses of variance (ANOVAs) suggested that the study treatments were
highly discriminable in the expected directions across the evaluated sessions. For example, on
the basis of all ratings from Session 2 (103 tapes), ratings on the MET adherence scale were
higher for clinicians assigned to the MET/CBT compared with the DC condition, F(1, 99) =
6.9, p = .01, and ratings on the DC adherence scale were higher for participants assigned to
DC than MET/CBT, F(1, 99) = 83.9, p = .00. Clinicians assigned to CM had significantly
higher ratings on the CM adherence scale than those not assigned to CM, F(1, 99) = 13.5, p
< .01. There were no significant differences in MET/CBT or DC adherence ratings by CM
condition. As expected, there were very few significant differences by treatment condition on
the scales assessing common factors and interventions, such as provision of support and
assessment of substance use and functioning. Similarly, although clinicians implementing
MET/CBT tended to have more formal training, there were no significant differences by
treatment condition on skill ratings for any of the scales (CBT, MET, DC, CM, or the
nonspecific scales).

Assessments
Participants were assessed at baseline, weekly during treatment, at the 8-week treatment
termination point, and at follow-up through 6 months. Weekly assessments included urinalysis
(Varian OnTrak Testcup 5 with adulterant checks), as well as self-reports of substance use
(marijuana, cocaine, alcohol, methamphetamines, opioids, benzodiazepenes, and other illicit
drugs), which were collected via the Timeline Followback Method (TLFB), a reliable and valid
method for assessing substance use on a day-by-day basis (Babor, Steinberg, Anton, & Del
Boca, 2000; Fals-Stewart, O’Farrell, Freitas, McFarlin, & Rutigliano, 2000; Miller & Del Boca,
1994; Sobell & Sobell, 1992). Current and lifetime psychiatric diagnoses were evaluated at
baseline using the Structured Clinical Interview for DSM–IV (First, Spitzer, Gibbon, &
Williams, 1995). Psychosocial functioning was assessed using the Addiction Severity Index
(ASI; McLellan et al., 1992) at baseline, 4 weeks after randomization, at the 8-week
posttreatment interview, and at follow-up.

In cases in which a randomized participant did not initiate treatment or dropped out of
treatment, he or she was followed and interviewed at the 8-week posttreatment interview point
and at all follow-ups. The TLFB was used to collect data on each participant’s daily substance
use from the time of dropout to the 8-week assessment point. Of the 4 participants who did not
begin treatment and the 53 who did not complete treatment, 93% (53 of 57) were successfully
tracked and interviewed at the 8-week point. Thus, complete self-report data for the 8-week
treatment period were available for 131 of 136 (96%) of the randomized sample (see Figure
1).

Participant self-reports of marijuana use were verified through urine toxicology screens that
were obtained weekly during treatment and at each follow-up interview. Of 587 urine
specimens collected during treatment, 436 were collected from participants who had
contributed at least 7 days of self-report data from which to calculate agreement between self-
reports and results of urine toxicology screens. Of these, 83% were consistent with participant
self-report; 13% were positive for marijuana when the participant denied use in the past 7 days;
and 4% were negative, although the participant had reported that he or she had used marijuana
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within 7 days of the assessment. Using a 14-day, rather than a 7-day, cutoff to calculate
agreement, 85% of the samples were consistent with self-report, and 10% of the urine
specimens were positive for marijuana when the participant had denied use in the past 14 days.

In addition, one third of all specimens collected via the rapid detection system were also sent
to a commercial laboratory for independent confirmation. In only 13 of 286 samples verified
was there disagreement between the laboratory and on-site test results (κ = .89). Urine
specimens were also routinely screened for adulterants, and only 11 of 752 samples tested had
evidence of adulteration; 6 of these 11 samples also tested positive for marijuana.

Participants were contacted for follow-up interviews that were scheduled 3 months and 6
months after the 8-week treatment period. The follow-up interviews included collection of
urine and breath samples and administration of the ASI and the TLFB. For the latter,
participants who missed the 3-month follow-up interview were asked to provide information
about their marijuana use for the full period since the last interview completed. Of the 136
individuals randomized to treatment, 64% were reached at the 3-month follow-up, and 85%
were interviewed at the 6-month follow-up. There were no significant differences by treatment
condition in rates of follow-up.

Furthermore, given the comparatively high vulnerability of the study population because of
their age and legal status, all prospective participants were informed that a federal Certificate
of Confidentiality had been obtained from the National Institutes of Health to protect the
confidentiality of their research records. They were also assured that information regarding
their drug use and other data would not be shared with representatives of the State of
Connecticut Department of Corrections or Adult Probation. Permission was also received from
the Yale School of Medicine Human Investigations Committee and the Department of
Corrections to interview participants who became incarcerated during follow-up. Of 26
participants who were incarcerated during the follow-up period, 23 were interviewed (12 while
incarcerated, 11 after their release).

Data Analyses
Random-effect regression models (Gibbons et al., 1993) were used to evaluate change across
time for primary marijuana use outcome variables (e.g., likelihood of submitting a marijuana-
positive urine specimen across time) with the following three contrasts: MET/CBT versus DC
(MET/CBT plus CM and MET/CBT without CM vs. DC plus CM and DC without CM), CM
versus no CM (MET/CBT plus CM and DC plus CM vs. MET/CBT without CM and DC
without CM), and the interaction of MET/CBT and CM (MET/CBT plus CM < MET/CBT
without CM = DC plus CM < DC without CM). ANOVAs, with the same contrasts, were used
to analyze variables that summarized outcomes across treatment (e.g., longest period of
continuous abstinence during treatment, percentage of marijuana-free urine specimens).

In addition to the principal analyses that were conducted on the 136 participants randomized
to treatment (intention-to-treat sample), supplemental analyses also evaluated treatment effects
for the 132 participants who initiated treatment (treatment-exposed sample) and the 79
participants who completed treatment. Unless otherwise noted, results were consistent across
analysis samples and only results from the intention to treat sample are presented.

Results
Retention

There were significant differences across conditions in numbers of sessions completed and
rates of completing treatment (defined as completing at least one session during the final week
of treatment). Overall, those who initiated treatment completed a mean of 5.1 of the 8 sessions
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offered (SD = 2.5), with significantly higher rates for the combination of CM and MET/CBT
(Cohen’s d = .45, 95% confidence interval [CI] = .05, .84) and for CM compared with no CM
(d = .47, 95% CI = .12, .81). Sixty percent of the participants completed treatment, with
significantly higher rates for those who were assigned to MET/CBT (MET/CBT plus CM =
69.7%, MET/CBT without CM = 66.7%, DC plus CM = 63.68%, DC without CM = 39.4%),
MET/CBT versus DC, χ2(1, N = 136) = 3.8, p = .05.

Effects of Study Treatments on Marijuana Use
Primary marijuana use outcomes within treatment are presented in Table 2. Simple ANOVAs
evaluating the effects of MET/CBT versus DC, CM versus no CM, and the interaction
suggested that participants assigned to the CM condition had significantly longer durations of
continuous abstinence than those not assigned to CM, t(124) = 2.1, p = .04, d = .45. These
analyses did not indicate any statistically significant differences for MET/CBT versus DC or
the interaction. Regarding outcomes based on urine specimens collected during treatment,
participants assigned to CM submitted significantly more consecutive marijuana-free urine
samples, t(127) = 2.7. p = .01, d = .29, 95% CI for effect size = −.06, .63, and significantly
more total negative urine samples, t(127) = 2.8, p = .01, d = .29, 95% CI = −.06, .64, than those
not assigned to CM. No significant effects of MET/CBT versus DC were seen. The interaction
was also significant, suggesting that participants treated with the combination of CM and MET/
CBT had significantly more consecutive marijuana-free urine specimens than those treated
with MET/CBT without CM or DC without CM, t(127) = 1.99, p < .05, d = .25, 95% CI = −.
17, .62, as well as a lower percentage of marijuana-positive urine specimens during treatment,
t(127) = 2.24, p < .05, d = .28, 95% CI = −.12, .67.

Although the ANOVAs addressed marijuana use outcomes summarized over the course of
treatment, they did not address rates of change over time. Thus, random-effect regression
models (Gibbons et al., 1993; Hedeker & Gibbons, 1996), using MIXOR software, were used
to evaluate the likelihood of submitting a marijuana-positive urine specimen over time. For
these analyses, there was an overall effect for time, indicating that the likelihood of submitting
marijuana-positive urine samples decreased over time for the sample as a whole (z = −6.23,
p < .05). Moreover, as shown in Figure 2, there was a significant interaction by time effect (z
= −1.99, p < .05) in which participants who were assigned to the MET/CBT plus CM
combination were less likely to submit marijuana-positive urine specimens during the course
of treatment compared with participants assigned to MET/CBT without CM, DC plus CM, or
DC without CM.

Participants assigned to CM earned an average of $363.11 in vouchers ($399.39 for MET/CBT
plus CM, $326.82 for DC plus CM, ns). Of the participants who initiated treatment, all earned
at least one voucher for attendance, and 37 (58% of those in MET/CBT plus CM, 51% of those
in DC plus CM) earned at least one voucher for abstinence.

In terms of clinical significance, evaluation of meaningful change is complex in studies of
substance-dependent populations in that concepts such as falling within the range of
functioning of the functional or normal population (Jacobson & Truax, 1991) are not easily
translatable to substance use treatment research (Cisler, Kowalchulk, Saunders, Zweben, &
Trinh, 2005; Maisto, Kaczynski, & Ammerman, 1996), in part because illegal drug use involves
nonnormative behaviors (especially illegal behaviors such as drug use; Kazdin, 1999). Valid
norms on marijuana use in the general population are not easily obtained because the modal
frequency of marijuana use in the general population would be complete abstinence. Problems
with absolute but insensitive criteria such as percentage of participants completely abstinent
are well known in the substance use literature (Babor et al., 1994).
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Thus, for the purposes of this brief 8-week abstinence initiation trial, clinically significant
improvement was defined as (a) completing treatment (given the robust nature of the
relationship between retention and outcome in substance abuse treatment; Simpson, Joe, &
Broome, 2002; Simpson, Joe, & Brown, 1997) and (b) submission of at least one marijuana-
free urine specimen during treatment (indicative of attaining at least 14 days of abstinence),
given that attainment of a stable period of abstinence has been associated with improved long-
term functioning in several studies with substance-using populations (Higgins, Wong, Badger,
Haug-Ogden, & Dantona, 2000). Percentages of participants meeting this definition were 46%
for MET/CBT plus CM, 44% for DC plus CM, 31% for MET/CBT without CM, and 21% DC
without CM (contrast for CM vs. no CM, z = 2.03, p < .05).

Prognostic Significance of Initial Urine Specimen
As in previous studies among cocaine-dependent (Kampman et al., 2001; Sofuoglu et al.,
2003) and marijuana-dependent populations (Moore & Budney, 2002), whether or not the
participant submitted a marijuana-positive urine specimen early in treatment was a strong
predictor of treatment outcome. Ninety-three participants submitted a marijuana-positive urine
specimen during the 1st week of treatment (79% of the 117 who submitted a valid urine
specimen between Days 1 through 10 of treatment; all participants were required to submit a
marijuana-positive urine during the screening process). These individuals were significantly
less likely to attain a meaningful period of abstinence during treatment than those whose first-
submitted urine specimen was negative. That is, 31.2% of participants whose first urine
specimen was positive reached 21 days of continuous abstinence during treatment versus
87.5% of those whose first urine was negative for marijuana, χ2(1, N = 117) = 24.72, p < .01.
Similarly, rates of those who reached 7 days of continuous abstinence were 56% versus 100%,
respectively, χ2(1, N = 117) = 12.9, p < .01. Those whose first urine specimen was positive for
marijuana were also somewhat less likely to complete treatment, although this difference did
not reach statistical significance (58% vs. 74%), χ2(1, N = 117) = 2.3, p = .13. Within the group
that submitted a marijuana-positive urine specimen early in treatment, there were significant
effects of CM on the percentage of urine specimens that were negative for marijuana—CM
versus no CM, F(1, 84) = 5.99, p = .02—but no evidence of an effect for the MET/CBT versus
DC contrast, nor any other evidence that the study treatments were differentially effective by
whether or not the first urine submitted was positive for marijuana.

Effects of Study Treatments on Secondary Outcomes
Regarding the ASI composite scores, there was a significant time effect in the marijuana,
medical, legal, family, and psychological composite scores, with no significant overall
reductions on the ASI employment, alcohol, or drug use composite scores. There was a
significant treatment condition (MET/CBT vs. DC) by time effect on the legal composite (z =
3.01, p = .05), with participants assigned to DC reporting greater reductions in the legal
composite score than those assigned to MET/CBT. For the more complete sample, there was
a significant CM by time effect (z = −2.23, p = .03), suggesting a greater reduction in marijuana
composite scores for participants assigned to CM than those who did not receive CM.

Marijuana Use Outcomes During Follow-Up
Marijuana use outcomes were assessed 3 and 6 months after the treatment period using the
TLFB to evaluate frequency of marijuana use by month. As shown in Figure 3, random-effect
regression analyses (using the same contrasts as for the active treatment period) indicated, first,
that the effect for time was not significant, suggesting that participants as a group did not change
their frequency of marijuana use between the end of the 8-week treatment period and the 6-
month point (z = −.61, p = .54). Second, there was a significant MET/CBT versus DC by time
effect (z = −2.3, p = .02), suggesting that participants who had been assigned to MET/CBT
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decreased their frequency of marijuana use over time compared with those assigned to DC.
The effects for CM condition by time and the interaction by time were not significant, nor were
main effects for these contrasts, suggesting no significant change or differential improvement
for these conditions during the follow-up period.

Proportions of participants who reported no marijuana use in the 28 days prior to the 3-month
follow-up (point prevalence rates) were .42 for MET/CBT plus CM, .33 for DC plus CM, .31
for MET/CBT without CM, and .19 for DC without CM (ns). Proportions of participants who
reported no marijuana use in the 28 days prior to the 6-month follow-up were .33 for MET/
CBT plus CM, .32 for DC plus CM, .54 for MET/CBT without CM, and .33 for DC without
CM (ns). These proportions parallel rates of individuals who provided marijuana-free urine
specimens at the 3-month follow-up (.45 for MET/CBT plus CM, .32 for DC plus CM, .29 for
MET/CBT without CM, and .24 for DC without CM) and the 6-month follow-up (.46 for MET/
CBT plus CM, .57 for DC plus CM, .50 for MET/CBT without CM, and .41 for DC without
CM).

Discussion
In this randomized trial of voucher-based CM and MET/CBT for young marijuana-dependent
individuals referred to treatment by the criminal justice system, there were consistent effects
favoring CM for treatment retention and marijuana use outcomes, both of which were
specifically targeted by the CM system used here. There were few significant main effects for
MET/CBT over DC for the full sample during the active phase of treatment. However, there
were several significant interaction effects suggesting that MET/CBT combined with CM was
associated with better outcomes than MET/CBT without CM, DC plus CM, and that those
three treatments were significantly more effective than DC without CM. Finally, there was
evidence of continuing improvement during the 6-month follow-up for those assigned to the
MET/CBT condition.

This study extends the literature supporting the efficacy of CM interventions in a range of
substance-using populations in several ways. First, the study underscores the feasibility of CM
procedures with marijuana-dependent populations. Given that the effectiveness of CM has been
associated with the exposure of individuals to reinforcers (Petry, 2000) as well as rapid and
accurate detection of target behaviors (in this case, the initiation of abstinence; Budney &
Higgins, 1998; Higgins et al., 1991), the comparatively extended half-life of marijuana could
potentially complicate use of CM procedures with this population, given that marijuana may
be detectible in urine up to 3 weeks after the initiation of abstinence (Hawks & Chiang,
1986; Schwartz, 1988). During the 8-week active phase of treatment, 46% of participants
submitted at least one marijuana-free urine sample, and more than half of the participants
assigned to the CM condition (37/67) earned at least one voucher for urine-verified abstinence
during the trial. Most participants were able to produce a marijuana-free urine specimen
approximately 10 days after their last reported use of marijuana; moreover, the level of
agreement between participants’ self-reports of marijuana use and urinalysis results was
consistent with those reported among previous clinical trials of other types of drug users (Zanis,
McLellan, & Randall, 1994). This is notable given that the participants, all of whom were
referred by the criminal justice system, faced both significant negative consequences (i.e., the
threat of incarceration for continued illegal behavior and drug use) and positive consequences
for abstinence (i.e., earned goods and services if assigned to CM).

Second, the strategy of reinforcing both session attendance (so that most participants could
have some exposure to the reinforcers simply by attending sessions) and abstinence (with a
comparatively large incentive for the first marijuana-free urine specimen) appeared to be
effective for this population, particularly when delivered in combination with MET/CBT. It
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should be noted that significant effects favoring CM were found primarily on those outcomes
that were reinforced (session attendance and marijuana-free urine specimens) and did not
appear to generalize to other indicators of outcome (e.g., ASI composite scores addressing
other psychosocial outcomes). On the other hand, the 8-week trial was of comparatively short
duration, and more time may have been necessary for treatment, or the initiation of abstinence,
to have meaningful effects on other problem areas (e.g., legal and employment functioning).

Finally, although several studies have evaluated combinations of CM and CBT to enhance
outcome (Budney & Higgins, 1998; Epstein, Hawkins, Covi, Umbricht, & Preston, 2003;
Rawson et al., 2002), this is the first study to our knowledge to evaluate systematically whether
outcomes could be enhanced through a combination of CM with different types of well-defined
behavioral therapies, in this case MET/CBT versus a manualized DC condition that had strong
empirical support (Carroll, Nich, Ball, McCance-Katz, & Rounsaville, 1998; Crits-Christoph
et al., 1999). The combination of CM and MET/CBT was significantly more effective than any
of the other conditions (MET/CBT without CM, DC plus CM, and DC without CM) in terms
of several important outcome measures, including retention in treatment, number of
consecutive marijuana-free urine specimens submitted, and the likelihood of submitting a
marijuana-free urine specimen across the treatment period. Even for those outcome indicators
for which no statistically significant differences were found, the combination of MET/CBT
and CM was consistently associated with the best outcomes overall. This thus supports our
hypothesis that CM would be more effective when combined with MET/CBT. It is possible
that CM may have enhanced MET/CBT by allowing more participants to sample the benefits
of abstinence, to think more clearly about treatment goals, and to “own” the decision to reduce
marijuana use, particularly when compared with DC, in which abstinence was not discussed
as a choice. Moreover, although it was conceivable that CM (with its emphasis on providing
extrinsic motivation for change via provision of incentives for abstinence and attendance)
might work against MET/CBT (with its emphasis on enhancing intrinsic motivation; Deci,
Koestner, & Ryan, 1999), there was little evidence, at least from the retention and marijuana
use data, that this was the case in this study. Not only were outcomes consistently better in the
MET/CBT plus CM combination, but in several cases they were significantly superior to the
DC plus CM combination, suggesting that further work on identifying the most efficacious
combinations of CM and various behavioral therapies may be promising.

In contrast to the strong and consistent effects for CM, there were comparatively few
indications of a significant main effect for MET/CBT compared with DC alone during the
active phase of treatment, with the exception of the ASI legal composite score. There was,
however, evidence of continuing improvement for participants assigned to the MET/CBT
condition during follow-up. Because the MET/CBT condition used here included significant
attention to skills-building approaches, this finding is consistent with previous findings of
durable, continuing improvement with cognitive–behavioral approaches (Carroll et al., 1994;
Hollon, 2003; Rawson et al., 2002). Moreover, the MET/CBT plus CM combination
consistently produced the best outcomes overall and outcomes that were markedly more
positive compared with the condition intended to approximate standard treatment at the
performance site (DC without CM). In fact, the 39% completion rate for the DC without CM
condition is consistent with the typical retention rates at the clinic for this population (Sinha
et al., 2003).

There are several limitations to this study. First, the duration of treatment was comparatively
brief (8 weeks); a longer course of treatment may have allowed more participants to become
abstinent or for other benefits of the study treatments to emerge. Second, because the MET/
CBT treatment included elements of both motivation interviewing and cognitive–behavioral
therapy, it is not possible to ascribe the treatment effects seen here to particular elements of
either approach. Third, urine specimens were collected only once per week; more frequent
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collection would not necessarily have detected other instances of marijuana use not reported
by the participants, given marijuana’s comparatively long half-life.

There were several other findings of note. These data support and extend those reported by
Moore and Budney (2002), suggesting that an early marijuana-positive urine sample was
strongly associated with outcome, thus linking the treatment outcome literature for marijuana
dependence to that of cocaine. On the other hand, whether the first urine specimen was positive
for marijuana was not significantly related to retention or treatment completion; this may reflect
both the comparatively brief duration of the 8-week treatment as well as the marked effects of
the MET/CBT plus CM combination on treatment completion.

Finally, the study sample was noteworthy in several respects, in that the participants were
primarily young African American men with an average of five arrests by the age of 21, 43%
met diagnostic criteria for antisocial personality disorder, and most were unemployed and had
not completed high school. Although referred to treatment by the legal system and hence likely
to incur significant consequences for continued drug use, none had completely stopped
marijuana use at the time of their application for treatment. Thus, it is promising that (a) effect
sizes for CM and for the MET/CBT plus CM condition were in the moderate range (.25–.47)
for retention and marijuana use outcomes, and (b) the MET/CBT plus CM condition doubled
the rate of individuals who completed treatment and submitted at least one marijuana-free urine
specimen during treatment compared with the DC without CM condition (the latter
approximated the rate associated with standard treatment at the clinic [46% vs. 21%]).
Furthermore, previous clinic data on individuals from this population underlined that their
retention in treatment was strikingly poor, even in the context of the implied consequences
imposed by the criminal justice system (Sinha et al., 2003). Hence, the fact that more than half
of the sample completed treatment and the combined MET/CBT plus CM approach evaluated
here was associated with retention of 70% of participants through the end of treatment is of
great potential significance regarding treatment effectiveness for this very challenging
population.

This study also underscores the difficulty of applying standard definitions of clinical
significance (Jacobson, Roberts, Berns, & McGlinchey, 1999; Jacobson & Truax, 1991;
Kendall, Marrs-Garcia, Nath, & Sheldrick, 1999) to treatment studies with substance-using
populations; these problems are heightened with nonnormative behaviors such as illegal drug
use. Rather than well-normed psychological assessments with established psychometric
properties (i.e., the Beck Depression Inventory), treatment outcome research in substance abuse
relies on indices such as frequency and intensity of substance use, as determined through self-
report or biological measures. These indices tend to be highly variable; thus, determining the
proportion who met cutoffs such as change of 2 standard deviations (Jacobson & Truax,
1991), calculation of a Reliable Change Index (Jacobson et al., 1999), no longer meeting
diagnostic criteria for substance dependence disorder (Kazdin, 1999), or even comparison with
population norms (Kendall et al., 1999) would, in most studies, as it would have in this one,
require a standard of abstinence from marijuana and other substances. The multiple problems
with highly insensitive measures to evaluate complete abstinence as an outcome are well known
(Babor et al., 1994; McLellan, McKay, Forman, Cacciola, & Kemp, 2005), and thus the
measure used here (demonstration of some abstinence plus treatment retention) is less than
ideal. Further work on this area is needed to facilitate outcome comparisons across different
studies.
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Figure 1.
Participant flow and data availability through the trial. Motivational enhancement therapy/
cognitive–behavioral therapy (MET/CBT) = motivational/skills-building intervention; DC =
individual drug counseling; CM = contingency management.
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Figure 2.
Likelihood of submitting a marijuana-positive urine specimen, by week and treatment
condition (estimates based on random regression analyses). MJ = marijuana; motivational
enhancement therapy/cognitive–behavioral therapy (MET/CBT) = motivational/skills-
building intervention; DC = individual drug counseling; CM = contingency management.
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Figure 3.
Marijuana use during 6-month follow-up, by treatment condition and month (estimates based
on random regression analyses). Motivational enhancement therapy/cognitive–behavioral
therapy (MET/CBT) = motivational/skills-building intervention; DC = individual drug
counseling; CM = contingency management.
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