1duosnue Joyiny 1duosnuep Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
Eval Health Prof. Author manuscript; available in PMC 2015 September 01.

-, HHS Public Access
«

Published in final edited form as:
Eval Health Prof. 2015 March ; 38(1): 94-114. doi:10.1177/0163278714529970.

Behavioral Therapies for Treatment-Seeking Cannabis Users: A
Meta-Analysis of Randomized Controlled Trials

Michelle L. Davis!, Mark B. Powers!, Pamela Handelsman?, Johnna L. Medinal, Michael
Zvolensky?3, and Jasper A. J. Smits?
1Department of Psychology, The University of Texas, Austin, TX, USA

?Department of Psychology, Roosevelt University, Chicago, IL, USA

SDepartment of Psychology, University of Houston, Houston, TX, USA

Abstract

Narrative reviews conclude that behavioral therapies (BTs) produce better outcomes than control
conditions for cannabis use disorders (CUDs). However, the strength and consistency of this effect
has not been directly empirically examined. The present meta-analysis combined multiple well-
controlled studies to help clarify the overall impact of behavioral interventions in the treatment of
CUDs. A comprehensive literature search produced 10 randomized controlled trials (RCTs; n =
2,027) that were included in the final analyses. Analyses indicated an effect of BTs (including
contingency management, relapse prevention, and motivational interviewing, and combinations of
these strategies with cognitive behavioral therapy) over control conditions (including waitlist
[WL], psychological placebo, and treatment as usual) across pooled outcomes and time points
(Hedges’ g = 0.44). These results suggest that the average patient receiving a behavioral
intervention fared better than 66% of those in the control conditions. BT also outperformed control
conditions when examining primary outcomes alone (frequency and severity of use) and
secondary outcomes alone (psychosocial functioning). Effect sizes were not moderated by
inclusion of a diagnosis (RCTs including treatment-seeking cannabis users who were not assessed
for abuse or dependence vs. RCTs including individuals diagnosed as dependent), dose (number of
treatment sessions), treatment format (either group vs. individual treatment or in-person vs. non-
in-person treatment), sample size, or publication year. Effect sizes were significantly larger for
studies that included a WL control comparison versus those including active control comparisons,
such that BT significantly outperformed WL controls but not active control comparisons.
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The need for public health awareness and evidence-based clinical care for cannabis use and
its disorders remains a major health care priority in the United States and beyond. Cannabis
represents the most widely used illicit substance for 30 consecutive years (Johnston,
O’Malley, & Bachman, 2003; Substance Abuse and Mental Health Services Administration
[SAMHSA], 2009). Correspondingly, 8.6% of the population report having used cannabis in
the past year (Johnston, O’Malley, Bachman, & Schulenberg, 2005) and approximately
6.1% having used in the past month (SAMHSA, 2009). Furthermore, an estimated 10% of
persons who have ever used cannabis are projected to become future daily users (Johnston,
O’Malley, & Bachman, 1995), which is problematic considering the numerous health and
psychosocial consequences associated with frequent (e.g., daily or weekly) cannabis use
(Degenhardt, Hall, & Lynskey, 2001a, 2001b; Hall & Degenhardt, 2009). Moreover,
escalating rates of cannabis use disorders (CUDS) in recent years are a significant public
health concern (Anthony & Helzer, 1991; Anthony, Warner, & Kessler, 1994), with 35% of
cannabis users in the United States currently meeting criteria for cannabis abuse or
dependence, compared with 30% meeting criteria in the last decade (Compton, Grant,
Colliver, Glantz, & Stinson, 2004).

Accumulating empirical evidence suggests that the clinical profile of CUDs is similar to that
seen in the context of other substance use disorders (SUDs). For example, individuals
attempting to quit cannabis experience marked difficulty in remaining abstinent whether
they make a quit attempt on their own or seek professional treatment (Budney, Roffman,
Stephens, & Walker, 2007; McRae, Budney, & Brady, 2003; Nordstrom & Levin, 2007).
Moreover, several studies document high failure rates among self-quitters, as indexed by
numerous unsuccessful quit attempts (Copersino et al., 2006; Weiner, Sussman, McCuller,
& Lichtman, 1999). Individuals who find it particularly difficult to quit substances,
including cannabis, are thought to possess elevated cognitive—affective vulnerability and
reactivity to distressing states, such as withdrawal symptoms and stressors in daily life. Such
coping-oriented cannabis use is predictive of greater dependence severity (Bonn-Miller,
Zvolensky, & Bernstein, 2007; Johnson, Mullin, Marshall, Bonn-Miller, & Zvolensky,
2010).

For those who seek treatment, some narrative reviews conclude that behaviorally based
psychotherapeutic interventions (e.g., contingency management [CM], motivational
enhancement interviewing [ME], or a combination of behavioral interventions with
cognitive components, i.e., cognitive behavioral therapy [CBT]) produce better outcomes
than control conditions (McRae et al., 2003; Nordstrom & Levin, 2007; Zimmermann
Miihlig, Sonntag, Bihringer, & Wittchen, 2004). Still, individual trials show inconsistent
findings with behavioral therapies (BTs) outperforming controls on only some outcomes and
not others (e.g., full abstinence vs. frequency reduction and harm reduction), limiting the
conclusiveness of these findings. For example, one recent meta-analysis examining
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interventions for adolescent cannabis use found psychosocial substance use interventions to
effectively reduce cannabis use frequency (Bender, Tripodi, Sarteschi, & Vaughn, 2011).
Unfortunately, these findings are narrow in their conclusive scope, as they may be of limited
relevance for adults, and for individuals seeking interventions for cannabis use abstinence or
harm reduction.

We previously examined the effectiveness of psychosocial interventions in a meta-analysis
for adult SUDs (Dutra et al., 2008). The aggregated treatment effect suggested that across
outcomes, the average individual undergoing any active behavioral treatment for any SUD
should fare significantly better than 67% of individuals in control conditions. Promisingly,
collapsing across type of treatment, the greatest effects were found for CUDs compared to
disorders of other illicit drugs. Specifically, the overall average pre- to posttreatment effect
size calculation for the five CUD randomized controlled trials (RCTSs) yielded a Cohen’s d
of 0.81 (Dutra et al., 2008).

Despite the impressive magnitude and direction of the discussed findings, several limitations
of the previous literature remain relevant to cannabis use. First, the aggregated effect
reported in the Dutra’s study is not indicative of the aggregate effect of treatment for CUDs
alone. Second, there are now 10 RCTs available compared to only 5 in the previous analysis.
Additionally, by not including RCTs conducted among adolescents, these results may not be
truly representative of individuals with CUD or problematic, high frequency use. Indeed,
cannabis use among adolescence is particularly problematic, given research indicating
potential links between cannabis use in adolescence and increased risk for mental health
problems later in life (Large, Sharma, Compton, Slade, & Nielssen, 2011). Finally, over and
above these results suggesting that CUDs respond to the same types of behavioral
interventions as other SUDs (Dutra et al., 2008; McRae et al., 2003), whether treatment dose
moderates the effectiveness of BT within CUDs remains in question. Thus, an updated
examination of the strength and consistency of the effect of BT/CBTSs for cannabis use
exclusively (within both adult and adolescent populations) is warranted, and examining
treatment dose as a moderator of response will provide us with further knowledge on the
effects of BTs for CUDs.

Accordingly, the aim of the current study is to offer an updated empirical benchmark,
clarifying the effectiveness of behaviorally based CUD psychotherapies in adolescents and
adults through a comprehensive meta-analysis of 10 RCTs. We derived several hypotheses
from the extant literature. First, overall, we expected that BT would outperform control
conditions pooled across types of interventions, outcomes, and time variables combined
(Hypothesis 1). We expected that BT (pooled across types of intervention and time
variables) would also outperform control conditions on pooled primary outcomes
(Frequency and Severity/Hypothesis 2) and pooled secondary outcomes (Psychosocial/
Hypothesis 3). Finally, we expected that effect sizes would be moderated by dose (number
of treatment sessions), with larger doses associated with greater response (Hypothesis 4). In
addition, we explored the potential moderating effects of sample size, inclusion of a
diagnosis (RCTs that did not assess for abuse or dependence vs. RCTs that only enrolled
those diagnosed as dependent), and publication year as has been done in previous studies
(Powers, Halpern, Ferenschak, Gillihan, & Foa, 2010; Powers, Sigmarsson, & Emmelkamp,
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2008; Powers, Vedel, & Emmelkamp, 2008; Powers, Zum Vorde Sive Vording, &
Emmelkamp, 2009; Wolitzky-Taylor, Horowitz, Powers, & Telch, 2008). We also examined
the potential moderating effects of in-person interventions versus computerized or telephone
interventions.

Study Selection

We conducted a literature search using Scopus, Medline, PsychINFO, PubMed, the
Cochrane Register of Controlled Trials, and Dissertation Abstracts International. We
searched for treatment outcome studies from the first available date until March 15, 2013.
We used the search terms random* and cannabis or marijuana. These words were searched
as key words, title, abstract, and MeSH subject heading terms. Also, we examined citation
maps and used the “cited by” search tools. These findings were cross-referenced with
references from reviews. Studies meeting the following inclusion criteria were selected for
the meta-analysis: (a) at least one condition involving a behavioral component (e.g., CM,
Relapse Prevention [RP], ME, or a combination of these behavioral interventions with
CBT), (b) random assignment, (c) either an active (treatment as usual [TAU], psychological
placebo [PsychPL], or other author-developed control comparisons without behavioral
components) or inactive (waitlist [WL]) control group, and (d) a treatment-seeking sample.
We chose to only include studies with a control condition (i.e., any conditions that did not
appear to include the active components of BT) in order to compare controlled effect sizes.
We could have included far more studies if we only compared active treatments. However,
these uncontrolled effect sizes (pre- post-) are not standardized against a control condition.
Thus, fluctuations from study to study (e.g., severity, treatment resistance, etc.) may explain
effect size differences rather than treatment effects, which are isolated in a controlled effect,
size comparison. It should be noted that throughout the article, active control treatments that
were not PsychPL conditions, but author-developed control comparisons without behavioral
components (but which were still thought to be potentially effective treatments), were
referred to in a broad category labeled “TAU” for ease of labeling. This is consistent with
methodology used in previous meta-analyses examining substance use (Dutra et al., 2008;
Powers et al., 2008). We acknowledge that these treatments labeled as TAU in our article
were not always specifically described as such; for example, the Stephens, Roffman, and
Simpson (1994) study called their comparison condition “social support,” but described this
treatment as using “a group process model of therapeutic change and was based on the
content of local substance abuse programs.” Additionally, the Carroll et al. (2006) study
comparison group, though labeled as “individual drug counseling,” was described as “a
standardized version of the counseling that is typically offered in community-based clinics.”

We elected to include only studies that clearly denoted that the sample consisted of
treatment-seeking individuals in order to obtain the effects of behavioral treatment among
individuals who find their cannabis use problematic and would like to quit, as the findings of
this meta-analysis may be more relevant to individuals who want to quit. Authors of selected
studies were contacted directly when there were insufficient data provided in their articles to
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include in the meta-analysis. The initial search strategies identified 763 potential articles. A
Quality of Reporting of Meta-Analyses (QUOROM) diagram is available upon request.

Analyses were completed with Comprehensive Meta-Analysis (Borenstein & Rothstein,
1999). Comprehensive Meta-Analysis is a program funded by the National Institutes of
Health Small Business Innovation Research program.

Data on the following variables were collected: sample (Users/Dependent), treatment dose
(number of sessions), sample size, treatment format (in-person, computerized, or telephone
intervention), and year of publication. Dependent variables were classified into reliable
outcome domains (Peters, Nich, & Carroll, 2011) including frequency and severity of
cannabis use and psychosocial functioning. RCTs utilized a variety of measures to assess for
frequency and severity of use, including number of days used in the past 30 days or number
of joints assessed by a Timeline Follow-Back measurement (Sobell et al., 1980). RCTs also
assessed frequency of cannabis use based on the number of clean/dirty urine samples, or
percentage of sample abstinence. Severity was assessed using a number of measures,
including the Marijuana Problems Scale (Stephens, Wertz & Roffman, 1993) and the
number of abuse and dependence symptoms based on criteria of Diagnostic and Satistical
Manual of Mental Disorders, Fourth Edition. Psychosocial functioning was most frequently
assessed using the Addiction Severity Index (McLellan et al., 1992). BT conditions were
categorized as follows: RP; ME; CM; or combinations of CBT and these categories (i.e.,
CBT/RP, CBT/ME, CBT/ME/RP, CBT/ME/CM). Studies with multiple measures of one
outcome domain were pooled into a single effect size per domain. This was completed by
the analysis program after the raw data were converted to effect sizes to avoid the influence
of differences in scales.

Effect Size Calculation and Analyses

Between-group effect sizes for each study were computed using Hedges’ g (Rosenthal,
1991). Using weights, the adjusted Hedges’ g corrects for small sample sizes (Deeks,
Altman, & Bradburn, 2001; Hedges & Olkin, 1985; Rosenthal, 1994). These adjusted
controlled effect sizes may then be conservatively interpreted with Cohen’s (1988)
convention of small (0.2), medium (0.5), and large (0.8) effects. Studies with multiple
outcomes were categorized as previously (Note: a table detailing the study outcomes is
available upon request). Effect sizes were calculated with random effects analyses, which
estimate the overall effect size assuming the studies included are only a sample of the entire
population of studies. In addition, the random effects analysis is more appropriate if there is
significant between-trial heterogeneity. Given our goal is to generalize these findings, we
report the random effects analyses. Percent improvement is also reported to aid
understanding and clinical relevance of the findings. This was calculated by subtracting the
control group percentage improvement by the experimental group percentage improvement.
Group improvements were calculated by dividing the posttest group mean minus the pretest
group mean by the pretest group mean and multiplying by 100.
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Heterogeneity was tested with the Q-statistic to determine whether individual study effect
sizes varied significantly around the mean overall summary effect size of all studies (Hedges
& Olkin, 1985; Raudenbush & Bryk, 2002). The magnitude of the variability or proportion
of variance accounted for by true differences between studies was then estimated with the 12
index and interpreted with the conventions of small (25%), medium (50%), and large (75%;
Higgins & Thompson, 2002; Huedo-Medina, Sanchez-Meca, Marin-Martinez, & Botella,
2006). Significant heterogeneity suggests that a random effects analysis is most appropriate
and that between effect size differences may be explained by moderators.

We examined potential moderators using unrestricted maximum likelihood meta-regressions
(Thompson & Higgins, 2002). Meta-regression allows the effect of continuous, as well as
categorical, characteristics of studies to be investigated as potential effect size moderators.

See Figure 1 for studies included in the meta-analysis. Across studies, the most common
control condition was WL accounting for seven studies (Copeland, Swift, Roffman, &
Stephens, 2001; Gates, Norberg, Copeland, & Digiusto, 2012; Martin & Copeland, 2008;
Rooke, Copeland, Norberg, Hine, & McCambridge, 2013; Stephens, Roffman, & Curtin,
2000; The Marijuana Treatment Project Research Group [MTPRG], 2004). Two studies
included TAU control conditions (Carroll et al., 2006; Stephens, Roffman, & Simpson,
1994) and one study included a PsychPL condition (Kadden, Litt, Kabela-Cormier, & Petry,
2007). The most common treatment condition component was ME, used in nine studies
(Carroll et al., 2006; Copeland et al., 2001; Gates et al., 2012; Hoch et al., 2012; Kadden et
al., 2007; Martin & Copeland, 2008; Rooke et al., 2013; Stephens et al., 2000; The MTPRG,
2004). Three studies included a condition with RP (Copeland et al., 2001; Stephens et al.,
2000; Stephens et al., 1994) and two studies included conditions with CM (Carroll et al.,
2006; Kadden et al., 2007).

Studies Included in the Meta-Analysis

Stephens et al. (1994) randomized 212 treatment seeking cannabis-using adults to 10
sessions of (a) cognitive behavioral relapse prevention (RP) or (b) TAU (Roffman,
Stephens, Simpson, & Whitaker, 1988; Stephens et al., 1994). There were no significant
differences between the two conditions. However, men in the RP condition reported less use
and problems at the 3-month follow-up. In a later study, Stephens, Roffman, and Curtin
(2000) randomized 291 treatment-seeking cannabis-using adults to (a) 14 sessions of RP, (b)
2-sessions of ME, or (c) WL control (Stephens et al., 2000). The RP and ME conditions
showed greater improvement at the 4-month follow-up compared to the WL condition.
However, there were no significant differences in the two BTs (RP or ME) at any
assessment. Copeland, Swift, Roffman, and Stephens (2001) randomized 229 treatment-
seeking cannabis-using adults to (a) six sessions of CBT + ME + RP, (b) one session of CBT
+ ME, or (c) WL control (Copeland et al., 2001). Both active BTs outperformed the WL
condition on use and use problems compared to the WL control condition. In addition, the
CBT + ME + RP condition outperformed the WL condition in reduced levels of cannabis
use. The MTPRG (2004) randomized 450 cannabis dependent adults to (a) nine sessions of
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CBT + ME + TAU, (b) two sessions of ME, or (c) WL control. The CBT + ME + TAU
condition reduced cannabis use more than the ME condition which in turn outperformed the
WL control. Improvements were largely maintained over the follow-up period. Carroll et al.
(2006) randomized 136 cannabis dependent adults (aged 18-25) to 8 weeks of (a) CBT +
ME + CM, (b) CBT + ME, or (c) TAU (Carroll et al., 2006). There was a main effect for
more negative urine specimens. In addition, the CBT + ME + CM was more effective than
the CBT + ME and TAU conditions on negative urine specimens and attendance. Kadden,
Litt, Kabela-Cormier, and Petry (2007) randomized 240 cannabis dependent adults to 9
weekly sessions of (a) CBT + ME + CM, (b) CBT + ME, (c) CM, or (d) a supportive
PsychPL condition (Kadden et al., 2007). This PsychPL condition included supportive
contact with a therapist who did not provide suggestions to the participant regarding how to
change cannabis use but instead addressed daily living concerns (e.g., family problems and
depressed mood). The two CM conditions had the highest rates of abstinence. The CM-only
condition had the highest rate of abstinence at posttreatment. The CBT + ME + CM
condition had the highest rate of abstinence at later follow-up. Martin & Copeland (2008)
randomized 40 adolescent (n = 40) cannabis users (past month) to (a) two sessions of CBT +
ME or (b) WL control. The CBT + ME condition reduced cannabis use by the 3-month
follow-up significantly more than the WL condition. Hoch et al. (2012) randomized 122
adolescents and adults (aged 16—44) with cannabis dependence to (a) 10 sessions of CBT +
ME + TAU or (b) WL control (Hoch et al., 2012). The CBT condition significantly
outperformed the WL condition in abstinence measures at posttreatment. Comparisons at
follow-up were not possible, as the WL condition received treatment using the tested
intervention following the posttreatment assessment. Gates, Norberg, Copeland, and
Digiusto (2012) randomized 160 cannabis users to receive either (a) a telephone-based
intervention consisting of four sessions of CBT + ME or (b) WL control. The CBT condition
significantly outperformed the WL condition in dependence symptoms at both the 1-month
and 3-month follow-up and in percentage of abstinence at the 3-month follow-up. Rooke et
al. (2013) randomized 225 cannabis users to receive either (a) an Internet-based CBT/ME
intervention or (b) WL control. At posttreatment, the CBT/ME group outperformed the WL
condition on frequency and severity outcomes. These findings held at 3-month follow-up,
though the past month quantity of cannabis consumed no longer differed between groups.

Hypothesis 1: BT versus control—All outcomes combined.

Consistent with prediction, BT outperformed control conditions when all outcome variables
were combined across all time points. Using a random effects analysis, we obtained a mean
overall effect size of Hedges’ g = 0.44 (standard error [SE] = 0.09, 95% confidence interval
[CI]: [0.26, 0.62]), indicating a medium effect for BT relative to control conditions overall
(p < .001). This finding suggests that the average patient receiving BT treatment fared better
than 66% of those in the control conditions.

Hypothesis 2: BT versus control—Primary outcomes (frequency and severity of
use).

Consistent with prediction, BT also outperformed control conditions across pooled primary
measures (frequency and severity of use). Using a random effects analysis, we obtained a
mean overall effect size of Hedges’ g = 0.49 (SE = 0.11, 95% CI: [0.26, 0.71]), indicating an
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effect for BT relative to control conditions (p < .001). This suggests that the average patient
receiving BT fared better than approximately 69% of those in the control conditions on
frequency and severity of use measures.

Hypothesis 3: BT versus control—secondary outcomes (psychosocial).

Consistent with our prediction, BT also significantly outperformed control conditions on
secondary measures (measures of psychosocial functioning). Using a Hedges’ g random
effects analysis, we obtained a mean overall effect size of Hedges’ g =0.42 (SE=0.12, 95%
Cl: [0.19, 0.65], p < .001). This suggests that the average patient receiving BT fared better
than 66% of those in the control conditions on measures of psychosocial functioning.

Analysis of Heterogeneity

The primary overall heterogeneity analysis (12) suggested that 46% of the variance in effect
sizes was due to true between-study differences (Q(9) = 16.44, p = .06), though this effect
was not significant. Thus, a more conservative random effects analysis was used. Figure 1 is
a forest plot of the bias corrected (Hedges’ g) between-group (controlled) effect sizes and
95% Cls for each study with BT and control conditions using all outcome variables
combined (Hypothesis 1).

Hypothesis 4: Moderators—Effect size as a function of dose, sample size, and
publication year.

Contrary to prediction, a meta-regression analysis showed there was not a significant
relationship between dose (number of treatment sessions) and effect sizes (§ = .02, p = .43).
There was also not a significant relationship between publication year and effect size (f =.
01, p =.73) or between sample size and effect size (§ = .00, p =.70). In addition, there was
not a significant difference in effect sizes between studies that did not assess for abuse or
dependence as an inclusion criteria versus studies that only enrolled participants diagnosed
as dependent (p = .29) or studies using in-person versus non-in-person treatments (p = .80).
There were also no significant differences between group and individual treatment formats
in the in-person treatments (p = .78). Finally, there was a significant difference between
active control groups and WL control group, such that BTs evidenced larger effect sizes than
active control groups when compared to WL control groups (Hedges’ g = 0.56, SE = 0.09,
95% ClI: [0.73, 6.48], p < .001) (Hedges’ g=0.14, SE=0.12, 95% ClI: [0.39, 1.16], p = .25).
A table detailing the key variables utilized in the moderator analysis is available upon
request.

Publication Bias “The File Drawer Problem”

Several authors suggest there may be a potential discrepancy between the number of
published trials and the total number that are completed (Bakan, 1967; McNemar, 1960;
Smart, 1964; Sterling, 1959). Therefore, any meta-analysis of published studies may be
missing nonsignificant studies and therefore overestimate the overall effect size. Rosenthal
(1991) and others have called this confound “The File Drawer Problem.” A conservative
method of addressing this problem is to assume that the effect sizes of all current or future
unpublished studies are equal to 0 and compute the number of such studies it would require
to reduce the overall effect size to a non-significant level (Rosenthal & Rubin, 1988). This
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value may be referred to as the “fail-safe N.” Rosenthal (1991) suggested that findings may
be considered robust if the required number of studies (X) to reduce the overall effect size to
a nonsignificant level exceeded 5K + 10 which in this study would be 60. Analyses revealed
that it would require more than 101 current or future unpublished studies with an effect size
of 0 to bring the overall effect size of the primary analyses within the nonsignificant range,
suggesting that the findings in this meta-analysis are robust.

Discussion

Major Findings

The meta-analysis of 10 randomized controlled BT trials (n = 2,027) largely supported the
study hypotheses. First, consistent with prediction, BT outperformed control conditions
when all outcome and time variables were combined (Hedges’ g = 0.44), indicating an effect
for BT relative to control conditions overall. This suggests that the average patient receiving
BT fared better than 66% of those in the control conditions. Second, consistent with
prediction, BT outperformed control conditions on primary outcomes (Hedges’ g = .49),
suggesting that the average patient receiving BT fared better than 69% of those in control
conditions on frequency and severity of use measures. Third, consistent with prediction, BT
significantly outperformed control conditions on secondary measures (Hedges’ g = 0.42),
suggesting that the average patient receiving BT fared better than 66% of those in the
control conditions on psychosocial measures. Fourth, there was not a significant relationship
between effect sizes and publication year, sample (users vs. dependent), treatment format
(either group vs. individual treatment or in person vs. Internet or telephone based), or sample
size. The lack of differences seen among different treatment formats is compelling
considering recent efforts to disseminate BTs in more cost-effective means (e.g., in-group
format and through web or telephone-based delivery formats). Contrary to our prediction,
there was not a dose—response relationship. Additionally, there was a significant difference
in effect sizes between those studies with active control comparisons and those studies with
WL controls, such that effect sizes of BT were larger for studies with WL control
comparisons. This finding is unsurprising, as studies utilizing some form of treatment are
likely to be more effective than WL due to treatment expectancies and therapist contact.
However, it should also be noted that BT outperformed WL control treatments, but not
active control treatments. Though the number of studies with active control treatments
available for inclusion in the analysis was limited (i.e., three studies) and should thus be
interpreted cautiously, this indicates that BT for cannabis use may not be robust against
more active control treatments. Finally, publication bias analyses revealed that the findings
in this meta-analysis are robust. It should be noted, however, that these moderator analyses
may have been underpowered, given the relatively small number of studies with each
moderator.

The results are promising, suggesting that current BTs are superior to control conditions
(TAU, PsychPL, and WL). However, it is important to note that there is significant room for
improvement. BT did not outperform active control treatments (TAU and PsychPL) and
abstinence rates from use are still quite low. In our previous meta-analysis (Dutra et al.,
2008), abstinence rates ranged only between 10% and 37%. Similarly, in a critical narrative
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review of the treatment outcome literature for cannabis dependence, McRae, Budney, and
Brady (2003) concluded “studies suggest that many patients do not show a positive
treatment response, indicating that cannabis dependence is not easily treated” (p. 369). Other
studies have reported similar findings, and more recent clinical trials have extended such
work by noting that in addition to full relapse, lapses are highly common and clinically
significant. In fact, the most effective treatment to date for cannabis dependence (BT) yields
only a 50% abstinence rate during the first 2-weeks of intervention (Budney, Moore, Rocha,
& Higgins, 2006; Budney, Roffman, et al., 2007; Kadden et al., 2007). Moreover, of those
who achieve abstinence during this time, about 1/2 relapse within 1 year (Budney, Roffman,
etal., 2007; Dutra et al., 2008).

High relapse rates, however, are not unique to CUDs. Indeed, the vast majority of persons
with any SUD do not fully benefit from existing intervention protocols. Thus, improving
treatment effectiveness for CUDs may require developing augmentative treatments directly
targeting the biobehavioral mechanisms underlying cannabis use maintenance and relapse.
This strategy may be especially relevant to cannabis users, given that we were unable to find
a dose—response relationship among existing behavioral treatments, suggesting that
specialized, potent therapeutic ingredients may be required to reduce relapse in this
population. While our findings suggest that specialized treatments may be necessary for
relapse prevention, the lack of differences seen among different treatment formats suggest
that more cost-effective treatment dissemination strategies (e.g., group treatment or web/
telephone-based delivery) have the potential to be as efficacious for this population as
individual, in-person treatment strategies.

A priori research points to the endocannabinoid system (Clapper, Mangieri, & Piomelli,
2009) as one augmentative potential treatment target. Cannabis users report that withdrawal
symptoms are the primary reason for relapse (Bonn-Miller & Moos, 2009; Budney,
Vandrey, Hughes, Thostenson, & Bursac, 2008; Cornelius, Chung, Martin, Clark, & Wood,
2007). Importantly, it appears that these withdrawal symptoms are strongly related to the
downregulation of brain endocannabinoids resulting from frequent cannabis use (Bortolato
et al., 2006, 2007; Clapper et al., 2009; Gobbi et al., 2005). Accordingly, increasing
endocannabinoid levels during cannabis cessation attempts (i.e., during active BT) may
improve outcomes by reducing withdrawal symptoms (Clapper et al., 2009). Therefore,
reducing relapse rates, thereby increasing the effectiveness of CUD treatments by and large,
may require pharmacological or psychological augmentative treatment strategies that can
attenuate endocannabinoid withdrawal. Potentially effective strategies to accomplish this
safely are currently being investigated, such as moderate-intensity aerobic exercise (Dietrich
& McDaniel, 2004; Sparling, Giuffrida, Piomelli, Rosskopf, & Dietrich, 2003) and low-dose
tetrahydrocannabinol (Budney, Vandrey, Hughes, Moore, & Bahrenburg, 2007; Haney et al.,
2004). However, it is important to note that this area of research is still in the early stages,
and there is currently a limited application of these strategies. Other pharmacological agents
are under investigation, given that there are currently no FDA-approved medications
available for CUDs.

Overall, as the most widely used recreational illicit drug, cannabis use requires public health
attention and improved evidence-based clinical care. Meta-analyses contribute to this
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endeavor by examining the effects of RCTs that encompass a wide range of BT
interventions, dose intensities, and sample characteristics. Our findings speak to both the
specific weaknesses and strengths of current BT interventions, which may guide
recommendations for treatment improvement. As mentioned previously, improving
treatments outcomes by reducing relapse rates in problematic cannabis abusers may require
augmentations to existing BTs in order to target specific core mechanisms accounting for
cannabis use maintenance and relapse.

Several limitations deserve comment. First, most RCTs in our review of the literature
compared two BTs without including a control group (WL, PsychPL, or TAU); these studies
were not included due to our interest in isolating the effects of BTs by comparing to control
groups without BT components. Although there were twice as many studies as a previous
meta-analysis, there were still only 10 trials currently that included such controls. Although
it is costly to include such an additional condition, it is the only way to determine the
relative efficacy of BT conditions. This limited number of studies may have also affected the
power to detect moderators. Second, the current study did not compare different forms of
behavioral treatments (e.g., relapse prevention, motivational enhancement, contingency
management, and combinations of these treatments with CBT), as across studies, each
version of behavioral treatment is not uniform. Further, two of the studies did not utilize in-
person treatment conditions and instead used web-based (Rooke et al., 2013) or telephone-
based interventions (Gates et al., 2012). However, our analysis showed no significant
difference in effect sizes based on treatment format or based on individual versus group
format within the in-person treatments. Finally, some of the RCTs included in the analysis
did not assess for substance abuse/dependence and included cannabis “Users,” while others
included only those participants diagnosed as dependent. However, all individuals in all
included RCTs were seeking treatment for their cannabis use, suggesting problematic usage.
Further, our analysis showed no significant difference in effect sizes between studies with
“Users” versus dependent participants.

Summary and Conclusions

In sum, BT outperformed control conditions in across all outcome domains, including
frequency and severity of use and psychosocial functioning. Across all treatment types, time
points, and outcomes, the average patient receiving BT fared better than 66% of those in the
control conditions. Although encouraging, there is still room for improvement, as abstinence
rates are relatively low and BT, while outperforming WL control conditions, did not
outperform active control conditions, which indicates a need for the development and
evaluation of augmentative intervention strategies relevant to this population.
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Figure 1.
Forest plot of BT versus control with all outcomes and time points combined.
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