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Abstract

Cannabis use disorder (CUD) is the most common illicit substance use disorder and individuals
with CUD have high rates of comorbid anxiety disorders. Comorbidity between CUD and anxiety
disorders is of public health relevance given that although motivation enhancement therapy (MET)
combined with cognitive-behavioral therapy (CBT) is an efficacious intervention for CUD,
outcomes are worse for patients with elevated anxiety. The current study tested the acceptability
and efficacy of the integration of a transdiagnostic anxiety CBT (i.e., treatment of patients with
any anxiety disorder) with MET-CBT (integrated cannabis and anxiety reduction treatment, or
ICART) for CUD compared to MET-CBT alone. Treatment-seeking cannabis users (56.4% male,
Mge = 23.2, 63.3% non-Hispanic White) with CUD and at least one comorbid anxiety disorder
were randomly assigned to ICART (7= 27) or MET-CBT (1= 28). Patients in the ICART
condition attended significantly more treatment sessions than those in the MET-CBT condition.
Patients in the ICART condition were more likely to be abstinent post-treatment than those in
MET-CBT. Further, treatment produced decreases in cannabis use and related problems. Notably,
therapy type did not moderate the impact of treatment on frequency of use and related
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problems.Together, these data suggest that ICART may be at least as efficacious as a gold-standard
psychosocial CUD treatment, MET-CBT, for a difficult-to-treat subpopulation of cannabis users.
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Cannabis is the most commonly used drug with approximately 24 million Americans
endorsing past year use (Center for Behavioral Health Statistics and Quality, 2017). Notably,
rates of use, including daily use, continue to rise (Center for Behavioral Health Statistics and
Quality, 2017). Corresponding to the increase in cannabis use rates, rates of cannabis use
disorder (CUD) are also increasing. To illustrate, CUD rates have nearly doubled since 2002
(Hasin et al., 2015) and rates of CUD are greater than opioid and methamphetamine use
disorders combined (Center for Behavioral Health Statistics and Quality, 2017).

Quitting cannabis is often very difficult for regular users (Moore & Budney, 2003) and
situations involving negative affect are among the most difficult situations in which to
abstain during cessation attempts (Buckner, Zvolensky, & Ecker, 2013). This seems
especially true for individuals with elevated anxiety, given that anxiety is related to greater
cannabis problems and greater perceived barriers to quitting (e.g,. Buckner & Carroll, 2010;
Zvolensky et al., 2018). In fact, over 40% of individuals with CUD have a comorbid anxiety
disorder (Teesson et al., 2012). The high rates of anxiety disorders among patients with

CUD is concerning given that motivation enhancement therapy combined with cognitive-
behavioral therapy (MET-CBT; Steinberg et al., 2005) is an efficacious intervention for CUD
(e.g., Marijuana Treatment Project Research Group, 2004), yet patients with elevated anxiety
report more cannabis use and related problems following treatment (Buckner & Carroll,
2010). Importantly, decreases in anxiety during CUD treatment are related to better
outcomes (Buckner & Carroll, 2010), indicating a need to target anxiety during CUD
treatment.

The high rates of comorbid anxiety and substance use disorders (SUD) and the poorer
outcomes for these patients have led to explicit calls for the development of personalized
treatments for dually diagnosed patients (National Insitute of Drug Abuse, 2013) that treat
anxiety and SUD in an integrated fashion that addresses the reciprocal nature of these
disorders (Stewart & Conrod, 2008). Given that a variety of anxiety disorders (e.g., social
anxiety, generalized anxiety, panic) are related to cannabis use and CUD (e.g., Buckner,
Heimberg, Ecker, & Vinci, 2013; Marmorstein, White, Loeber, & Stouthamer-Loeber, 2010;
Zvolensky et al., 2006), it may be beneficial to incorporate a transdiagnostic anxiety
treatment into CUD treatment for these patients. Transdiagnostic anxiety treatments are
designed to treat underlying processes common to all anxiety disorders to facilitate the use
of similar techniques to alleviate symptoms regardless of type of particular anxiety disorder.
False Safety behavior Elimination Treatment (FSET; Schmidt, Buckner, Pusser, Woolaway-
Bickel, & Preston, 2012) is one such transdiagnostic CBT that addresses several anxiety
disorders simultaneously by addressing False Safety Behaviors (FSB), or behaviors that help
one avoid or alleviate false threats (i.e., phobic stimuli). FSBs are common across anxiety
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conditions because they often temporarily alleviate anxiety (e.g., avoiding a phobic
stimulus); however, repeated use of FSBs can contribute to the maintenance of anxiety
disorders (Salkovskis, Clark, & Hackmann, 1991). Thus, FSET involves the identification
and elimination of FSBs and has been found to decrease anxiety and depression and improve
quality of life (Schmidt et al., 2012).

FSB are common among cannabis users, with the majority of cannabis users, regardless of
level of trait anxiety, endorsing FSB use (Buckner, Zvolensky, Businelle, & Gallagher,
2017). Further, FSB use is robustly related to more frequent cannabis use (Buckner et al.,
2017). Notably, although there is indirect evidence that anxiety is related to using cannabis
as a FSB (anxiety is associated with more coping motivated cannabis use or use to manage
negative affectivity; e.g., Buckner, Bonn-Miller, Zvolensky, & Schmidt, 2007; Buckner,
Heimberg, Matthews, & Silgado, 2012; Zvolensky et al., 2009), anxiety severity is also
related to greater use of non-cannabis FSB (e.g., avoiding anxiety provoking situations) and
use of such FSB is related to more cannabis problems among anxious users (Buckner et al.,
2017). Thus, FSET may be especially appropriate for integration with CUD treatment to
treat anxiety-CUD comorbidity given that these emerging data indicate that (1) FSB use is
common among cannabis users, (2) use of FSB, even non-cannabis FSB, is related to more
cannabis use and related problems, and (3) anxious users are especially vulnerable to FSB
use, which at least partially accounts for the relation between anxiety severity and cannabis
problems. Given that anxious cannabis users may rely on cannabis and other FSB to manage
negative affectivity, to the exclusion of more adaptive coping strategies, FSB use may
reinforce maladaptive beliefs that phobic stimuli are to be avoided, thereby increasing
anxiety (and reliance on cannabis to manage anxiety) in the long-term.

The primary aim of the current study was to test the utility of MET-CBT with integrated
cannabis and anxiety reduction treatment (ICART), that integrates FSET for anxiety
disorders with MET-CBT for CUD to simultaneously treat CUD and anxiety disorders (see
Table 1). First, we examined treatment acceptability by testing whether participants in the
ICART condition would be less likely to attend treatment after learning that treatment
includes fading of false safety behaviors, given that anxious cannabis users tend to engage in
more FSB (Buckner et al., 2017) and other avoidance strategies (Buckner, Heimberg, &
Schmidt, 2011; Buckner, Zvolensky, Farris, & Hogan, 2014). Second, we tested whether the
integration of FSET into MET-CBT would dilute the effects of MET-CBT by testing
whether both treatments resulted in abstinence from cannabis as well as decreases in
cannabis use frequency and related problems. Given its focus on reducing FSB, we also
tested whether ICART would produce greater reductions in anxiety than MET-CBT.

Participants and Procedures

Participants (V= 55) were recruited from the community (via flyers, newspaper ads, online
advertisements) to participate in a randomized controlled trial examining the efficacy of two
psychosocial interventions for CUD (clinicaltrials.gov #NCT01875796). Inclusion criteria
included being 18-65 years of age, current cannabis use (confirmed via urine sample using a
50 ng/ml positive cutoff, which detects cannabis use up to 78 hours post-ingestion), meeting
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DSM-5 criteria for both CUD and an anxiety disorder and having used cannabis in the past
week to manage anxiety. Of the 93 participants who completed a baseline screening
appointment, 31 were deemed ineligible. Exclusion criteria and the number of individuals
excluded for each reason were: unable/unwilling to commit to 12 sessions and assessments
due to scheduling/availability (7= 8), no longer interested in CUD treatment (n=7),
psychiatric disorder that precluded participation (e.g., possible psychotic disorder; n=4),
current participation in other anxiety or substance use treatment (/7= 4), CUD not primary
substance use disorder (7= 2), cannabis not substance of choice for anxiety management (7
= 2), did not meet DSM-5 criteria for CUD (n7= 1) or anxiety disorder (n7= 2), and severe
active suicidal ideation (7= 1). Four participants did not return attempts to contact to a
baseline appointment. Three others dropped out prior to their first treatment session. Hence,
55 attended at least one study treatment session (see Figure 1). All participants met DSM-5
criteria for CUD. Comorbid diagnoses included social anxiety disorder (67.3%), generalized
anxiety disorder (25.5%), alcohol use disorder (25.5%), major depressive disorder (21.8%),
panic disorder (18.2%), pervasive depressive disorder (9.1%), other specified anxiety
disorder (9.1%), adjustment disorder (9.1%), post-traumatic stress disorder (7.3%), specific
phobia (5.5%), agoraphobia (5.5%), and other specified trauma disorder (3.6%)1. The
majority (70.9%) met DSM criteria for more than one comorbid disorder, with 41.8%
meeting for two, 21.8% meeting for three, 5.5% meeting for four, and 1.8% meeting for five
comorbid disorders. Descriptive information by condition is presented in Table 2.

Both treatments were manualized and delivered as individual weekly sessions (Table 1).
Participants in each condition were permitted 12 weeks to complete their allocated number
of treatment sessions. Therapists were five advanced graduate students in clinical
psychology. Clinicians completed didactics on CBT for anxiety and for substance use
disorders, had prior experience conducting CBT for anxiety and/or substance use, and
completed a two-day didactic training workshop on FSET led by FSET developer, Dr.
Norman Schmidt. All treatment sessions were video-recorded for review during weekly
supervision with the first author, a licensed clinical psychologist, for fidelity to the treatment
manual. Upon completion of Week 12 assessments, those in the MET-CBT were offered
ICART at no cost.

Motivation Enhancement Therapy/Cognitive Behavior Therapy for Cannabis
Use Disorders (MET-CBT).—The Substance Abuse and Mental Health Services
Administration’s (SAMHSA) manual for MET-CBT was used (Steinberg et al., 2005). The
protocol consists of nine sessions, with the first session consisting of motivational
enhancement strategies, goal setting, and treatment planning.Other sessions included
functional analysis, coping with cravings/urges, cognitive restructuring, seemingly irrelevant
decisions, managing negative moods, and planning for emergencies/coping with a lapse.

Integrated Cannabis and Anxiety Reduction Treatment.—ICART is a 12-session
CBT protocol that integrates FSET, a transdiagnostic CBT for anxiety disorders (Schmidt et

1Percentages add up to greater than 100% as participants met for more than one.
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al., 2012) with MET-CBT for CUD as described above. Techniques are taught in an
integrated fashion to teach patients to manage symptoms of anxiety and cannabis
simultaneously (for more detail, see Buckner et al., 2016; Buckner, Zvolensky, Schmidt, et
al., 2014). Psychoeducation includes discussion of the relation between anxiety and cannabis
use, as well as psychoeducation about false safety behaviors. Patients are taught to reduce
avoidance of phobic threats through the reduction of false safety behaviors that maintain
anxiety conditions (Salkovskis et al., 1991). Patients are taught to identify when cannabis is
used as a false safety behavior, as well as to identify other types of false safety behaviors.
They are then encouraged to eliminate false safety behavior use, while being taught skills to
manage cravings and other high-risk cannabis use situations.

Anxiety disorder diagnoses were determined using the Anxiety Disorders Interview
Schedule for DSM-5 (ADIS-5; Brown & Barlow, 2014), a structured diagnostic interview
designed to provide detailed coverage of anxiety and related disorders. The ADIS-1V has
been shown to be a reliable and valid measure of DSM-1V (American Psychiatric
Association, 2000) anxiety and mood disorders (Brown, DiNardo, Lehman, & Campbell,
2001). Cannabis use disorders were assessed using the Structured Clinical Interview for
DSM-IV-TR Axis | disorders, Research Version, Non-patient Edition (SCID; First, Spitzer,
Gibbon, & Williams, 2002), with additional questions added to assess DSM-5 criteria
(American Psychiatric Association, 2013). The SCID was used to assess substance use
disorders given that the psychometrics of substance use disorder section of the ADIS has not
been examined, whereas the SCID substance use disorder section has very good
psychometric properties, including good inter-rater reliability (e.g., Buckner, Schmidt,
Bobadilla, & Taylor, 2006). To test inter-rater reliability in the current study, the clinical
interviews were conducted at screening and again at baseline by two independent doctoral
students in clinical psychology (the baseline rater was blind to prior ratings). Baseline
ratings were conducted on average 12.7 (SD = 11.7) days after screening. All participants
met criteria for CUD at both the screening and baseline appointments to be eligible for the
study. Intraclass Correlation Coefficient of two ratings for anxiety disorder diagnosis was
excellent (ICC = .82, 95% C/:.70-.90).

The Structured Interview Guide for the Hamilton Anxiety Scale (SIGH-A; Hamilton, 1959)
was used to assess anxiety symptom severity. This measure was developed to assess anxiety
in clinical populations and it demonstrates high inter-rater and test-retest reliability (Shear et
al., 2001). The scale also demonstrated good internal consistency in the current study at
baseline (a = .842). The SIGH-A was administered at screening and again at baseline by
two independent doctoral students in clinical psychology; intraclass Correlation Coefficient
was excellent (ICC = .82, 95% Cl/:.67-.90).

The clinician-administered 7imeline Follow Back (TLFB; Sobell & Sobell, 1992) was used
to assess quantity of cannabis use during the 30 days prior to the baseline appointment.
Participants reported the number of “joints” (i.e., cannabis cigarettes) used per day. If
participants used methods other than joints (e.g., bong, bowl), they were asked to estimate
the number of joints that what they used would have equaled. The TLFB is a reliable and
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valid self-report measure of cannabis use (O'Farrell, Fals-Stewart, & Murphy, 2003;
Robinson, Sobell, Sobell, & Leo, 2014).

The Marijuana Problems Scale (MPS; Stephens, Roffman, & Curtin, 2000) assessed the
severity of 19 cannabis-related problems experienced in the past 90 days from 0 (no
problem) to 2 (serious problem). 1tems were summed. The measure achieved good internal
consistency in prior work (e.g,. Ecker & Buckner, 2014; Lozano, Stephens, & Roffman,
2006) and in the current sample (o =.87).

Participants provided informed consent prior to participation and the study protocol was
approved by the university’s Institutional Review Board. After completion of the screening
appointment, participants were randomly assigned to receive either Integrated Cannabis and
Anxiety Reduction Treatment (ICART) or motivational enhancement/cognitive behavior
therapy (MET-CBT) for CUD via urn randomization to control for age, sex, cannabis use
frequency, primary anxiety diagnosis, and CUD severity. Participants in the ICART
condition completed 12 therapy sessions, whereas participants in the MET-CBT control
condition completed 9. Participants were assessed at baseline (Week 0), week 6, and week
12. Each assessment included a clinical interview (to assess psychiatric symptoms, HAM-A,
and TLFB), urine analysis, and self-report measures (e.g., MPS). In cases in which
randomized participants did not attend a treatment or assessment appointment, these
participants were contacted and invited to attend all remaining treatment sessions and
assessment appointments through the follow-up period. Participants were permitted to make-
up missed treatment sessions during the first 12 weeks of the study. If participants missed an
appointment, a research assistant attempted to contract the participant every two days until
they contacted the participant. No participant was excluded for failure to attend an
appointment. Participants were compensated $25 for completion of each assessment
(regardless of results of urine analysis).

Data Analytic Strategy

Comparisons between treatment conditions on baseline characteristics were performed using
a one-way analysis of variance (ANOVA) for continuous measures and chi-square tests for
dichotomous ones (Table 2). The differences between conditions on treatment acceptability,
study attrition, and cannabis abstinence were also examined using chi-square tests. Missing
urine specimens were considered positive for cannabis per recommendations concerning
research on substance use (Nathan & Lansky, 1978). Bayesian modeling (e.g., Berry et al.,
2006; Goodman, 2005; Spiegelhalter, Myles, Jones, & Abrams, 1999; Wijeysundera, Austin,
Hux, Beattie, & Laupacis, 2009) conducted using R (R Core Team, 2013) was used to
estimate the interaction of time (pre-treatment, mid-treatment, and post-treatment
assessments) and treatment condition on cannabis use (joints), cannabis problems, and
anxiety. Bayesian approaches allow for the estimation of the probability of a non-zero effect,
which can be informative for treatment development. This effect is the alternative hypothesis
in traditional hypothesis testing. By using the observed data and incorporating prior
information about potential parameter values (i.e., priors), a posterior distribution is
generated and allows for examination of the probability of obtaining a certain parameter
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(e.g., a non-zero effect). This contrasts with traditional “frequentist” methods (e.g., ANOVA)
which can only inform the likelihood (i.e., p < .05) that the observed effect could occur if the
null hypothesis were true. Additionally, these Bayesian methods are robust with small
sample sizes (Irony & Simon, 2006; Lilford, Thornton, & Braunholtz, 1995; Temple, 2005).

Specifically, Bayesian, multilevel models evaluated three outcomes (i.e. anxiety symptoms,
cannabis problems, and safety behaviors) as a function of time, treatment and the interaction
of time and treatment. Adequate fit of response distributions was assessed by a qualitative
evaluation of posterior distributions and the Widely Applicable Information Criterion
(WAIC) fit index (Vehtari, Gelman, & Gabry, 2017). Bayesian credible interval (i.e., CBI) is
the interval that contains the parameter of interest with 95% probability given the observed
data. The Student-t with identity link function provided the best appropriate fit to the anxiety
symptoms, whereas a skew normal distribution with identity link function provided a more
appropriate fit for the cannabis problems and use frequency data because it adequately
accommodates non-zero skewness. Specification of diffuse, neutral prior distributions used
~Normal [p = 0, o2 = 1x103 for coefficients and ~Folded- t [df = 3, 1 = 0, o2 = 100] for the
standard deviation of level one and two variance terms. The priors reflect the absence of
credible evidence for the effect size of this emerging treatment. We considered a Bayesian
probability of 80% or greater that an effect exists to merit further consideration (Johnson,
2013).

Treatment Acceptability and Retention

Treatment acceptability was assessed two ways. First, we tested the number of participants
who attended more than one therapy session (per Budney, Higgins, Radonovich, & Novy,
2000). Using this metric, acceptability did not significantly differ between conditions:
ICART = 88.9%, MET-CBT = 92.9%, Xz (1, N=55) =0.26, p=.609. Next, given that
treatment conditions differed in number of sessions, we tested whether conditions differed
on the number of participants who completed nine treatment sessions (i.e., the number of
sessions in the MET-CBT condition). Participants in ICART (59.3%) were more likely to
complete nine sessions than those in the MET-CBT condition (25%), Xz (1, N=55) =6.63,
p=.010, Cramer’s V = .35. On average, participants in the ICART condition (M = 8.26, SD
= 4.01) attended significantly more treatment sessions than those in the MET-CBT condition
(M=6.00, SD=3.04), F(1,534) =5.57, p=.022, d=.65. There was no difference between
ICART and MET-CBT on completion of the Week 12 assessment, XZ (1, N=55)=0.23, p
=.631, Cramer’s V = .07.

Baseline Differences and Correlations among Study Variables

Conditions did not significantly differ on any baseline variable (Table 2). Correlations
among study variables are presented in Table 3. Given the age range of our sample, we
tested whether age was related to study variables; it was not. At each timepoint, anxiety
severity was significantly associated with more severe cannabis-related problems. Means
and standard deviations for outcome variables at all three timepoints (Weeks 0, 6, 12) by
condition are presented in Table 4. Conditions did not differ on baseline levels of outcome
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variables except that the ICART condition reported greater baseline anxiety, ~(1, 54) = 7.36,
p=.009, d=.75.

Impact of Treatment

Cannabis Use.—First, we tested whether patients in the ICART condition were more
likely to test negative for cannabis at any point during treatment (Week 6 or Week 12) and
found that although 11.1% of patients in the ICART condition tested negative for cannabis
use via urinalysis during treatment compared to 3.6% of patients in MET-CBT, this
difference was not statistically significant, X2 =1.16, p=.282, Cramer’s V = .15. Regarding
abstinence rates at Week 12 specifically, 12% of patients in the ICART condition tested
negative for cannabis use via urinalysis at Week 12, compared to 0% of patients in the MET-
CBT condition, x2 = 3.56, p=.059, Cramer’s V = .26.

Regarding self-reported cannabis use (# of past-month joints), there was not a reliable
interaction (probability of an interaction = 73.7%) between treatment condition and time (p
=-0.55, 95% CI = [-2.33, 1.24]). Self-reported cannabis use reliably decreased over time in
the MET-CBT condition (probability of a non-zero slope = 99.6%; p=-2.19, 95% CBI =
[-4.08, —0.52). Additionally, cannabis use reliably decreased over time in the ICART
condition (probability of a non-zero slope > 99.9%; p= -2.41, 95% CBI = [-3.56, —1.33]).
Thus, both treatments appeared to reduce cannabis use to a similar degree.

Cannabis-Related Problems.—There was not a reliable interaction (probability of an
interaction = 28.2%) between treatment condition and time (f = 0.10, 95% CI = [-0.24,
0.42]) on cannabis problems. Cannabis problems reliably decreased over time in the MET-
CBT condition (probability of a non-zero slope > 99.9%; p = —0.48, 95% CBI = [-0.72,
-0.24]). Additionally, cannabis problems reliably decreased over time in the ICART
condition (probability of a non-zero slope > 99.9%; B = -0.43, 95% CBI = [-0.73, —-0.16]).
Thus, both treatments appeared to reduce cannabis problems to a similar degree.

Anxiety.—There was a reliable interaction (probability of an interaction = 97.0%) between
treatment condition and time (B = -0.34, 95% CI = [-0.67, —0.01]) on anxiety scores.
Anxiety reliably decreased over time in the control group (probability of a non-zero slope =
99.0%; p =-0.59, 95% CBI = [-0.84, -0.35]). Additionally, anxiety reliably decreased over
time in the active group (probability of a non-zero slope > 99.9%; B = -0.93, 95% CBI =
[-1.17, -0.69]). Thus, although both treatments reduced anxiety reliably, the active
condition reduced to a greater degree relative to control.

Discussion

Data provide preliminary support for the utility of ICART, a psychosocial treatment that
integrates the transdiagnostic CBT, FSET, for anxiety disorders (Riccardi, Korte, & Schmidt,
2017; Schmidt et al., 2012) with MET-CBT for CUD (Steinberg et al., 2002) in the treatment
of CUD with comorbid anxiety disorders. Specifically, ICART seemed to be an acceptable
treatment given that participants in the ICART condition were not more likely to drop out
after session one, despite learning that treatment would entail reducing their reliance on FSB
and other avoidance strategies. This is especially important given that anxious cannabis
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users use more FSB (Buckner et al., 2017) including avoidance (Buckner et al., 2011;
Buckner, Zvolensky, Farris, et al., 2014), which could have placed them at risk for dropping
out of treatment rather than learn to face anxiety-providing stimuli without FSB. Further
supporting the utility of ICART, ICART was associated with greater abstinence from
cannabis than MET-CBT, a gold standard psychosocial treatment for CUD. Further ICART
produced decreases in cannabis use and related problems, and treatment condition did not
moderate observed reductions in these cannabis outcomes, indicating that the addition of
FSET to MET-CBT did not dilute the impact of MET-CBT on cannabis outcomes. These
data are especially promising when considered in light of our finding that participants in the
ICART condition evinced greater anxiety at baseline than those in the MET-CBT condition,
given that anxiety is associated with worse CUD treatment outcomes (Bonn-Miller & Moos,
2009; Buckner & Carroll, 2010).

Providing patients with skills to manage their cannabis cravings and high-risk use situations
while simultaneously teaching them skills to manage their anxiety is a unique strategy of
this treatment and it shows great promise. The ICART manual was developed such that
techniques from FSET (Riccardi et al., 2017; Schmidt et al., 2012) work in concert with
those from MET-CBT (Steinberg et al., 2002) to increase motivation to change problematic
cannabis-related behaviors while also targeting the patient’s anxiety. ICART produced
significant decreases in anxiety, which may result in better long-term cannabis-related
outcomes given that negative affect predicts lapse among cannabis users undergoing quit
attempts (Buckner, Zvolensky, et al., 2013) and that anxiety severity was associated with
more cannabis problems at each timepoint in the current study.

It is noteworthy that ICART is 12 sessions as opposed to the 9 sessions of MET-CBT
(Steinberg et al., 2005). This slightly longer course of treatment was necessary to permit the
incorporation of FSET materials into the MET-CBT manual and is consistent with the notion
that comorbidity can result in a longer course of treatment. Given that patients with elevated
anxiety have poorer MET-CBT outcomes after 9 sessions (Buckner & Carroll, 2010), this
longer course of treatment may be necessary for patients to learn and use specific anxiety-
management skills, which led to greater decreases in anxiety in the ICART condition.
Importantly, the longer course of treatment did not result in less treatment adherence, as
participants in the ICART condition attended more treatment sessions than those in MET-
CBT.

Notably, low rates of abstinence were obtained in both conditions. In fact, no MET-CBT
participant tested negative for THC at Week 12 and only 12% of ICART participants tested
negative. This finding is consistent with results from other outpatient samples undergoing
MET-CBT for CUD who were recruited regardless of level of anxiety. To illustrate, only
approximately 10% of participants tested abstinent after completing 14 sessions of MET-
CBT (Budney et al., 2000). In fact, abstinence, if achieved, is rarely maintained following
CUD treatment, whereas reductions in use and use-related problems tend to be more
appropriate indices of treatment success (c.f., Marijuana Treatment Project Research Group,
2004). This may be especially true for patients with CUD and comorbid anxiety given that
anxiety is related to greater post-MET-CBT cannabis use and related problems (Buckner &
Carroll, 2010). Thus, our finding that ICART was associated with more treatment sessions
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attended and greater likelihood of cannabis abstinence is indicative of greater clinically
significant improvement in regard to CUD treatment outcome research (Carroll et al., 2006).

The current study must be considered in light of limitations that can inform future directions
in research on treatment of CUD. First, the sample for this pilot study was relatively small as
was the follow-up period and replication with larger samples over longer follow-up periods
will be an important next step. Second, although the sample was relatively diverse in terms
of sex and race (56.4% male, 63.3% non-Hispanic White), replication with larger samples
will facilitate examination of whether outcomes vary as a function of demographic
characteristics. Third, given that ICART involved more sessions than MET-CBT, additional
work is necessary to control for therapy time to isolate the impact of ICART skills on
outcomes and to test the hypothesis that access to additional treatment sessions may have
impacted outcomes. Fourth, although conditions did not differ on likelihood of complete the
Week 12 assessment, ICART participants were offered weekly treatment sessions between
Weeks 9-12, whereas MET-CBT participants that completed treatment during the first nine
weeks of the study did not. Future work is necessary to determine whether access to
treatment during those weeks impacted Week 12 assessment results.

In sum, although additional research is warranted to test longer term outcomes associated
with ICART for comorbid CUD and anxiety disorders, these pilot data are promising. The
excellent response demonstrated by these patients suggests that integrating FSET (Riccardi
etal., 2017; Schmidt et al., 2012) with MET-CBT for CUD (Steinberg et al., 2002) may be
useful in helping anxious patients achieve their cannabis use goals while simultaneously
learning to manage their chronically elevated anxiety. Given that nearly over 40% of
individuals with CUD have a comorbid anxiety disorder (Teesson et al., 2012) combined
with data that these patients have more severe pathology and poorer outcomes (Bonn-Miller
& Moos, 2009; Buckner & Carroll, 2010), treatments that simultaneously treat anxiety and
cannabis in an integrated manner has the potential to benefit a great many patients.
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Highlights
. Integrated cannabis and anxiety reduction treatment (ICART) was pilot tested
. ICART demonstrated evidence of acceptability
. ICART resulted in greater cannabis abstinence than MET-CBT

. Both ICART and MET-CBT reduced cannabis use and related problems
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Enrollment

Assessed for eligibility (1= 93)

Excluded (1=38)
e Not meeting inclusion
criteria (1=20)
e Declined (1=7)

Randomized (1=55)

v

Allocated to intervention (ICART) (n=27)
e Received control feedback (1=27)

l

Allocated to MET-CBT (1=28)
e Received control feedback (1=28)

Completed Week 6 assessment (1=22)

Completed Week 12 assessment (1=19)

Completed Week 6 assessment (1=19)
Completed Week 12 assessment (1=18)

Figure 1.

Flow of participants through the trial.
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Table 2
Descriptive Information by Condition
MET-CBT ICART

Variable Mor% SD Mor% SD F p d
Age 23.2 7.5 231 74 000 959 .01
Sex (% male) 64.3 48.1 146 228 .16
Race 109 .780 .14
Non-Hispanic White 64.3 63.0
Non-Hispanic African American 214 25.9
Hispanic White 10.7 111
Multiracial 3.6 0.0
Highest Educational Level 1.18 757 .15
High School 10.7 18.5
Some College 67.9 59.3
Technical Degree 3.6 7.4
Bachelor’s degree 17.9 14.8
Employment 0.67 .880 .11
Full-time 179 259
Part-time 50.0 44.4
Age of first cannabis use 15.1 3.2 170 33 371 .061 .58
# of years of cannabis use 78 88 57 63 085 .360 .28
Primary cannabis use method
Blunts 70.8 68.2 0.04 .845 .03
Joints 70.8 50.0 209 .148 .15
# serious cannabis quit attempts 58 201 15 10 1.02 .318 .30
Drug treatment history 7.1 7.7 001 .939 .01
Anxiety treatment history 321 53.8 2.60 .107 .22
# Comorbid diagnoses 19 09 23 10 286 .096 .46
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Table 3
Bivariate correlations among study variables
1 2 3 4 5 6 7 8 9 10

1. Age

2. # joints (baseline) .03

3. # joints (week 6) 00 gg**

4. # joints (week 12) -22  g9**  e9**

5. Cannabis problems (baseline) -.16 .08 -.02 .02

6. Cannabis problems (week 6) .08 22 3 ~—08 .16

7. Cannabis problems (week 12) .17 .18 33* 19 26 g1

8. Anxiety (week 0) =10  og* 17 04 9g* 22 .08

9. Anxiety (week 6) -.15 .16 .27 .04 .18 39% 22 g3**

10. Anxiety (week 12) 19 22 4e*t 15 14 14 gt 57t 0™
*p< .05
**p <.01
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Means and Standard Deviations for Outcome Variables at Each Timepoint by Condition

Table 4

Assessment MET-CBT ICART
Variable point M SD M sD
# past-month joints Baseline 67.94 6549 60.47 37.16
Week 6 2528 30.25 2824 2585
Week 12 2289 4356 1112 13.76
Cannabis problem severity ~ Baseline 10.67 6.15 15.18 6.74
Week 6 6.44 5.48 9.35 5.30
Week 12 511 6.61 5.47 491
Anxiety severity Baseline 17.83 720 2371 7.76
Week 6 13.28 782 17.47 7.11
Week 12 10.61 6.91 1224 7.21
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