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Abstract

Background—Heavy cannabis use has been associated with negative outcomes, particularly
among individuals who begin use in adolescence. Motives for cannabis use can predict frequency
of use and negative use-related problems. The purpose of the current study was to assess change in
motives following a motivational enhancement therapy (MET) and cognitive behavioral therapy
(CBT) intervention for adolescent users and assess whether change in motives was associated with
change in use and self-reported problems negative consequences.

Methods—~Participants (n=252) were non-treatment seeking high school student cannabis users.
All participants received two sessions of MET and had check-ins scheduled at 4, 7, and 10 months.
Participants were randomized to either a motivational check-in condition or an assessment-only
check-in. Participants in both conditions had the option of attending additional CBT sessions.
Cannabis use frequency, negative consequences, and motives were assessed at baseline and at 6, 9,
12, and 15 month follow-ups.
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Results—There were significant reductions in motives for use following the intervention and
reductions in a subset of motives significantly and uniquely predicted change in problematic
outcomes beyond current cannabis use frequency. Change in motives was significantly higher
among those who utilized the optional CBT sessions.

Conclusions—This study demonstrates that motives can change over the course of treatment
and that this change in motives is associated with reductions in use and problematic outcomes.
Targeting specific motives in future interventions may improve treatment outcomes.

Keywords
motivation; treatment outcomes; cannabis

1. INTRODUCTION

Drinking and drug use motives are important predictors of alcohol and drug use and related
negative consequences (Banes et al., 2014; Buckner, 2013; Kuntsche et al., 2005).
Identification of motives for use provides potential targets for secondary prevention efforts
and treatment interventions. For example, using in order to cope with negative affect
assessed prior to an intervention for cannabis using adolescents positively predicted
prevalence of use, dependence symptoms, and problems following the intervention (Fox et
al., 2011). However few studies to date have examined whether users’ motives for use
change following intervention and whether changes in motives are related to changes in use
and related problems.

Research with adult cannabis users found changes in motives for use following participation
in a combination motivational enhancement therapy (MET) and cognitive behavioral therapy
(CBT) treatment (Banes et al., 2014). Additionally, the change in motives — particularly the
coping motive — was associated with reductions in cannabis use frequency, problems, and
dependence symptoms at later follow-ups. A recent motivational and coping skills-based
intervention also reported reductions in maotives for drinking post-intervention (Blevins and
Stephens, 2016).

The majority of previous research on cannabis use motives has utilized the Marijuana
Motives Measure (MMM; Simons et al., 1998), a five-factor scale derived from research on
drinking motives (Drinking Motives Questionnaire-Revised (DMQ-R); (Cooper, 1994). The
DMQ-R included four motives based on valence (positive, negative) and source (internal,
external): enhancement (positive, internal), social (positive, external), coping (negative,
internal), and conformity (negative, external). The MMM added the motive of expansion of
the mind to account for distinct effects associated with cannabis. However, a more recent
cannabis motive measure, the Comprehensive Marijuana Motives Questionnaire (CMMQ;
Lee et al., 2009) utilized a bottom-up approach to identify additional motives for use in a
college population. The CMMQ has 12 subscales that include motives assessed by the
MMM as well as previously unstudied reasons for using. Notably, the negative valence,
internal source motive of social anxiety absent from the MMM was added. Negative affect
motives for use have been found to be markers of problematic use and outcomes (e.g., Fox et
al., 2011; Grant et al., 2007), suggesting that adding additional negative affect motives may
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be useful. Indeed, the CMMQ motive scales explained additional variance in use and
consequences above and beyond the MMM in an initial study with college students (Lee et
al., 2009). Confirmatory factor analysis of the CMMQ showed that the factor and subscale
structure were replicated in much younger and more problematic population of cannabis
users (Blevins et al., 2016). The present paper extends work on the clinical utility of the
CMMQ by using the same sample of adolescent cannabis users to study change in motives
following an intervention for cannabis use. If changes in particular motives following
intervention are related to changes in negative consequences of cannabis use it will
strengthen the argument for targeting those motives in future treatment programs.

The purpose of the present paper is to examine change in motives assessed with CMMQ
among adolescents participating in a MET/CBT-based intervention. The current evaluation
has two goals: (1) to assess whether motives changed following intervention; and (2) to
identify changes in motives that were associated with cannabis use outcomes. Given the
relative lack of research that utilizes the CMMQ), this study aimed to evaluate specifically
whether the previous relationships between motives and outcomes were replicated and
whether additional motives scales were useful predictors. It was hypothesized that most
motives would be reduced through participation in the intervention. Further, it was predicted
that reductions in negative affect motives such as using to cope or using for social anxiety
would be particularly associated with a reduction in use and problematic outcomes.

2. METHODS AND MATERIALS

2.1 Parent Clinical Trial Design

In order to examine whether motives for marijuana use changed following an intervention,
data from a randomized controlled treatment trial for cannabis-using adolescents were
examined (Walker et al., in press). The goal of the parent clinical trial was to determine
whether periodic MET-based check-ins following an initial two-session MET intervention
would lead to greater long-term reductions in use and problematic outcomes. Participants
were 252 adolescent marijuana users randomized to either a motivational check-in condition
(MCI; n = 128) or an assessment-only check-in condition (ACI; n = 124). All participants
initially received two sessions of MET designed to encourage reduction in cannabis use (see
Berghuis et al., 2006; Walker et al., 2011). The check-ins (either MET-based or assessment-
only) were scheduled at 4, 7, and 10 months. Cannabis use and negative consequences
outcomes were assessed at 6, 9, 12, and 15 months. Participants in both conditions had the
option to participate in individual CBT sessions throughout the first twelve months of the
follow-up period if they desired additional help in reducing cannabis use. The primary
hypothesis of the parent trial was that the MET-based check-in sessions dispersed
throughout the follow-up period would encourage greater reductions in cannabis use and
negative consequences than the assessment-only check-ins and that some of this effect
would be mediated by greater attendance of the optional CBT sessions by those in the MCI
condition. The Institutional Review Boards at the University of Washington and Virginia
Tech approved all procedures.
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2.2 Participants

The study recruited high school freshman, sophomore, and juniors from 6 Seattle,
Washington high schools. A total of 445 students initially expressed interest in participating
in the study. A total of 252 students were eligible and consented to participation in the study.
The IRB agreed that parental consent was not required for participation. Individuals were
excluded from participation if, at screening, they used cannabis fewer than 9 days over the
past 30 (n=154, 84.6%) in an attempt to recruit participants who were using on weekdays
(c.f. Walker et al., 2011), were planning on moving outside of the Seattle region through the
course of the study (n=27, 14.8%), if they were seniors and planning on graduating before
the end of the study (n=19, 10.4%), or if they had a serious medical or psychiatric condition
(n=3, 1.6%). Eleven individuals who were eligible for participation declined enroliment,
which left a final sample of 252 for the intervention. At the baseline assessment, the sample
reported cannabis use on an average of 37.07 days of the last 60 (SD=15.05, range = 1 day
to 60 days), and was comprised of mostly males (68%) with a mean age of 15.84 at baseline
(SD=.96; range = 14-17 at baseline, 15-19 at the final follow-up assessment). Three-
quarters of the sample met diagnostic criteria for a DSM-1V cannabis use disorder (75.0%)
(American Psychiatric Association, 2000). The sample was fairly diverse: 59% Caucasian,
20% multiracial, 6% African American, 4% Asian, and 11% other. Additional details on
recruitment and demographics can be found in the main outcomes paper (Walker et al., in
press).

2.3 Measures

All measures used in this paper were administered and answered privately via computer at
baseline and through online assessments accessed by participants at each follow-up
assessment. Motives for cannabis use were measured at baseline and all follow-ups using the
CMMQ (Lee et al., 2009), a 36-item measure that asks participants how frequently they use
cannabis for various reasons. Each of the 12 subscales consists of 3 items that were averaged
to create the scale scores used in the current analyses. The CMMQ utilizes a scale of 1

(“ almost never or never”) to 5 (“ almost always or always”). Internal consistency
reliabilities (alphas) for the 12 scales across baseline and follow-up assessments ranged
across time as follows: Enjoyment (.79 — .90), Conformity (.66 — .85), Coping (.85 — .91),
Experimentation (.76 — .89), Boredom (.82 — .93), Alcohol Use (.77 —.91), Celebration (.88
—.93), Altered Perceptions (.86 — .94), Social Anxiety (.76 —.91), Relative Low Risk (.71 —.
88), Sleep.(85 - .91) and Availability (.69 —.89). For further information on the
psychometric properties of the CMMQ in the present sample see Blevins and colleagues
(2016).

Self-reported cannabis use frequency over the last 60 days was measured at baseline and
each follow-up with a single question from the Global Appraisal of Individual Needs
(GAIN; Dennis et al., 2008). Participants reported the total number of days of use over the
past 60 days. This measure has demonstrated good reliability and predictive validity and has
been found to have excellent comparability with other indices of use (Dennis et al., 2004).

Cannabis-related problems were assessed with the Marijuana Problems Index (Johnson and
White, 1995), a 23-item measure derived from the Rutgers Alcohol Problems Index (White
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and LaBouvie, 1989). Participants rate how frequently they have experienced 23 problems
over the past 60 days on a scale of 0 (“ never”) to 4 (“ more than 10 times™). The score was
derived by averaging the items (alphas = .86- .97).

Symptoms of Cannabis Use Disorder were measured utilizing items adapted from the GAIN
that have been found to be reliable and a valid measure of use disorder criteria (Dennis et al.,
2008). Participants indicated whether or not they had experienced each DSM-IV symptom of
cannabis abuse or dependence over the previous 60 days. The number of symptoms endorsed
(range = 0-11) were summed to create a total symptom score (alphas = .77-.92).

2.4 Procedures

2.4.1 Recruitment and General Procedures—~Participants were recruited through
classroom presentations, referral by high school staff, lunchtime information tables, word of
mouth, and brochures over the course of two academic years: 2011-2012 and 2012 — 2013.
A total of 4,084 students were reached through these efforts. The study was advertised as a
chance to talk about personal cannabis use and received individualized feedback. After
initial screening for eligibility, participants were randomized to either the MCI or ACI
condition. The interventions were delivered by four bachelor's and master's-level clinicians
referred to as Health Educators. Health Educators received training and ongoing supervision
by a licensed clinical psychologist with experience in MET and CBT interventions. Check-
in sessions were audiotaped and coded by two independent consultants using the
Motivational Interviewing Treatment Integrity (MITI) coding indices (Moyers and Martin,
2010) to ensure treatment fidelity and the intended differences between conditions during
the check-in sessions. For more information on health educator training and adherence see
Walker and colleagues (in press).

Participants in both conditions completed a baseline assessment, which included assessment
of cannabis use, motives, and related outcomes. They then met with health educators for two
initial MET-based feedback sessions within a month following baseline assessment.
Subsequently, they met with health educators at 4, 7, and 10 months post-baseline for check-
in sessions (see sections 2.4.2 and 2.4.3). Outcomes were assessed for all participants with
internet-based online follow-up assessments at 6, 9, 12 and 15-months post-baseline.
Participants did not receive incentives for the baseline assessment or the two initial MET
sessions. They earned $15 gift cards for participating in each check-in, $25 for each follow-
up assessment, and an additional $40 bonus if they completed all check-in sessions and
follow-up assessments.

2.4.2 MCI Condition—Participants in the MCI condition participated in additional MET-
based check-in sessions with the same health educator at 4, 7, and 10 months post-baseline.
Check-in sessions consisted of a brief computerized assessment (10-15 minutes) of recent
cannabis use frequency and related consequences. The report generated from the assessment
compared current data with the participant’s baseline data and the health educator use
motivational interviewing techniques to support change that had occurred and to elicit
motivation for additional change as needed. Health educators were trained in motivational
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interviewing and coding of sessions demonstrated good treatment adherence and fidelity (see
Walker et al., in press for additional details on the interventions).

2.4.3 ACI Condition—Participants in the ACI condition completed the same brief
computerized assessment (10-15 minutes) at the same check-in time points to control for
any effect of assessment, but did not receive a feedback report and did not engage with the
health educator in discussing their cannabis use.

2.4.4 Optional CBT Sessions—Participants in both conditions could meet with their
health educators for optional, free CBT sessions at any point following the initial two MET
sessions and up until the 12-month follow-up. Further, at each check-in session participants
in both conditions were reminded about the availability of the CBT sessions. CBT sessions
were specifically recommended to participants in the MCI condition who continued to use
cannabis 15 or more days per month, self-reported any cannabis abuse or dependence
symptoms, or stated that their marijuana use negatively impacted one or more life goals at
the check-in sessions.

2.5 Analysis Plans

Preliminary analyses utilized chi-square analyses to examine rates of attrition by condition.
Repeated measures generalized linear modeling analyses (GLM) were utilized to examine
changes in cannabis use frequency, related negative consequences, and motives for use. The
repeated measures time effect in these analyses was defined by including all assessment
points (i.e., baseline, 6-months, 9-months, 12-months, and 15 months). Initially, treatment
condition was included in the models to detect differential change by treatment condition for
each outcome variable and the motive scores. However, the lack of differences motive scores
by condition at any assessment led to a decision to collapse data across conditions for the
analyses presented in this paper. This decision was further supported by the absence of any a
priori reasons to expect differential effects of conditions on motives. Change scores were
computed for each subscale of the CMMQ at each follow-up by subtracting the baseline
score from the follow-up score. Larger change scores therefore indicated less reduction (or
an increase) between baseline and the follow-up assessments. Motive change scores were
correlated with cannabis use outcomes (use frequency, problems, symptoms) at each follow-
up assessment, controlling for the corresponding baseline measure for that outcome in order
to determine whether changes in motives were related to changes in cannabis use frequency
and negative consequences. Positive correlations indicated that reductions in motives were
associated with reductions in cannabis use or consequences of use, whereas negative
correlation indicated that as motives reduced cannabis use and consequences increased.
Finally, motive change scores were simultaneously entered into multiple regression models
to predict cannabis use outcomes at each follow-up. The regression analyses controlled for
the baseline level of the outcome variable in order to predict residualized change. The
motive change scores corresponding to the follow-up being predicted were used as the
primary predictors in each model. Additionally, when examining prediction of cannabis
related problems and use disorder symptoms, concurrent frequency of cannabis use at the
follow-up assessment was an additional control variable in order to assess whether changes
in motives provided additional explanatory power beyond currently reported number of days
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of use. Given the number of motive scales simultaneously used as predictors in these
regression analyses, Bonferroni corrections were used to reduce the risk of Type | errors.
Significance values are reported at p<.004 (i.e. .05/12) and p<.0008 (i.e., .01/12).

3. RESULTS

3.1 Primary Analyses

3.1.1 Parent Trial Overall Outcomes—Follow-up rates were as follows: 96% (6-
month), 94% (9-month), 92% (12-month), and 91% (15-month). No significant attrition by
condition was found (ps= .75, .17, .36, and .08). Sixty-five participants (26%) attended the
optional CBT sessions. Analyses of attendance by condition revealed no significant
differences: ACI (n=33; M= 4.3 sessions), MCI (n=32; M= 4.4 sessions). Prevalence of
use, problems, and cannabis use symptoms were significantly reduced in both conditions at
all follow-ups relative to baseline. Participants in the MCI condition reported significantly
greater reductions in frequency of cannabis use and negative consequences at the 6-month
follow-up compared to the ACI condition, but results from later follow-ups revealed no
significant differences by condition (see Walker et al., in press, for a full description of
treatment outcomes).

3.1.2 Cannabis Outcomes and Motive Change over Time—Descriptive statistics
for motives subscales, days of cannabis use, use-related problems, and symptoms are
displayed in Table 1. Motive subscales exhibited skew; however, after computation of
change scores, skew was decrease. There were no significant time by condition effects
indicating differential change in motives by treatment condition at any follow-up. (all ps>.
05). Thus, data were collapsed across conditions for analyses using motive changes scores to
predict cannabis use outcomes at the follow-up assessments. Enjoyment was the most
commonly-endorsed motive for use at baseline while Conformity, Alcohol Use, and
Experimentation were the least commonly endorsed. Significant time effects were found for
all motive scales in the GLM analyses, with the exception of Conformity. Inspection of
means indicated that endorsement of motives was reduced at each follow-up relative to
baseline (see Table 1).

3.1.3 Motives Change and Outcomes—-Partial correlations in which motives change
scores were correlated with cannabis use outcomes (cannabis use frequency, cannabis-
related problems, and cannabis symptoms), controlling for the respective variables as
measured at baseline, are displayed in Table 2. Results indicated all motives change scales
were associated with change in frequency of use, problems, and symptoms at all follow-ups.

To test whether specific motives explained variance in cannabis use outcomes over and
above other motives, regression models in which all motives change scores were entered
simultaneously into the model are displayed in Table 3. As with the partial correlations in
Table 2, the baseline value of the cannabis variable being predicted was entered to allow the
change in motive scores to predict residualized change in the cannabis outcomes.
Concurrently assessed cannabis use frequency was also entered when predicting negative
consequences (cannabis-related problems and cannabis use disorder symptoms). Given the
number of comparisons, results were interpreted with Bonferroni corrections. In these
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analyses the coping motive scale showed the most consistent prediction of cannabis use
outcomes. Reductions in the Coping motive were significantly associated with fewer
cannabis-related problems at 6-months, 9-months, and 12-months even though there were no
relationships between using to cope and frequency of use.

Reductions in the alcohol motive were related to reduction in marijuana-related problems
only at 6-months. Reductions in Altered Perception motives were associated with reductions
in cannabis use frequency at the 9- and 12-month time points, but not with negative
consequences at any follow-up. Reductions in the Boredom motive showed inconsistent
relationships with outcome variables. They were related to reductions in cannabis use
frequency at 12 months and to reductions in cannabis use disorder symptoms at the 15-
month time point. Reductions in the Experimentation motive at 15 months were related to
decreased cannabis problems, but showed no significant relations with other outcomes at any
follow-up. Finally, reductions in Conformity motives showed opposite relationships with
outcome indices at the 12-month follow-up. They were associated with fewer cannabis-
related problems and greater numbers of disorder symptoms.

3.2 Exploratory Post-Hoc Analyses

We explored whether participation in the optional CBT sessions available to both conditions
was associated with greater motive change. Analyses revealed that there was no difference in
the number of CBT sessions attended between treatment conditions, but correlational
analyses indicated that those participants who used more CBT sessions had greater
reductions in cannabis use frequency and related problems (Walker et al., 2016). Thus, we
focused on relationships between CBT attendance and motive change at the 12 and 15-
month follow-ups because they occurred after access to additional CBT sessions ended.
Exploratory analyses showed that the number of CBT sessions attended as of the 12-month
follow-up predicted 12- and 15-month change in Social Anxiety (12-month beta = -.15, p=.
03; 15-month beta = .- 17, p=.01), Availability (12-month beta = -.16, p=.02; 15-month beta
=-.18, p=.01), Boredom (12-month beta = .-.18, p<.01; 15-month beta = -.19, p<.01),
Celebration (12-month beta = .- 17, p=.01; 15-month beta = -.18, p=.01), Coping (12-
month beta = -.22, p<.01; 15-month beta = -.21, p<.01), Enjoyment (12-month beta = -.14,
p=.03; 15-month beta = -.14, p=.04), and Experimentation (12-month beta = .13, p=.04; 15-
month beta = -.13, p=.05) motives.

4. DISCUSSION

Results from this study demonstrated that motives for cannabis use decreased following a
brief intervention designed to reduce cannabis use frequency in a sample of frequent
adolescent users. The changes in motives were sustained throughout a 15-month follow-up
period. In univariate analyses, reductions in all motives assessed by the CMMQ were
significantly related to reductions in frequency of use and negative consequences of use
following an intervention. More importantly, several motive change scores significantly
predicted change in treatment outcome variables in multivariate analyses that controlled for
other motives. Notably, change in the coping motive fairly consistently predicted reductions
in cannabis-related problems over and above other motives change scales and concurrent
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cannabis use. Although differences in the types of check-in interventions did not produce
differential change in motives, the total number of optional CBT sessions attended predicted
change in several motives for use and partially supported the conclusion that treatment can
systematically affect reasons for use which in turn are related to negative consequences of
use. The findings suggest that interventions should systematically target motives for
cannabis use to decrease negative consequences.

Reductions in using to cope were a relatively consistent predictor of reductions in post-
intervention cannabis problems above and beyond other motives for use and concurrently
measured frequency of cannabis use. Using to cope has been related to problematic use
indices in a variety of studies (Bonn-Miller et al., 2007; Fox et al., 2011; Lee et al., 2009),
but fewer studies have addressed whether systematic reductions in the coping motives are
associated with reductions in negative consequences (cf. Banes et al., 2014; LaBrie et al.,
2008). Thus, the present findings offer somewhat stronger support for a causal relationship
between using to cope and negative consequences. The correlational nature of the findings
cannot rule out third-variable explanations for the relationship between using to cope and
negative consequences, but the fact that the two variables change together is a at least more
suggestive of a causal relationship than previous cross-sectional findings or predictions of
future negative consequences based on static pretreatment measures of motives.
Interestingly, the mean endorsement of the coping motive was relatively low compared to
other matives for use, yet retained unique predictive power. The level of endorsement of
using cope was similar to other heavy cannabis-using samples (e.g., Fox et al., 2011). Thus,
even relatively infrequent rates of using to cope are still a robust predictor of negative
outcomes and provide further evidence that treatments that incorporate enhancement of
adaptive coping strategies in the face on internal distress can be an effective strategy to
reduce problematic use.

Prediction of problematic outcomes by change in other motives measured by the CMMQ in
the multivariate analyses was less consistent and in some cases counter intuitive. Reducing
use to alter perceptions was related to reduced frequency of cannabis use at two of four
follow-ups, but did not predict changes in negative consequence outcomes. The Altered
Perceptions scale of the CMMQ is most similar to the Expansion scale of the MMM.
Previous findings have noted relationships between Expansion scores and rates of cannabis
use (Bonn-Miller et al., 2007; Simons et al., 1998), but not use-related consequences (Fox et
al., 2011). Thus, using to experience altered perceptions may lead to more use, but not
necessarily problematic use.

The Boredom subscale is unique to the CMMQ and changes in it covaried with frequency of
use at 12 months and CUD symptoms at 15 months. The Boredom scale was previously
been linked to frequency of use but not problems associated with use (Lee et al., 2009). The
inconsistent associations in the present study caution against over interpretation until
replicated. However, few studies have examined the boredom motive, which may be more
salient in adolescence when individuals have fewer responsibilities and less daily structure.
It may be a more important intervention target for this age group if its relationship with
negative outcomes is substantiated.
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Results for the Conformity scale of the CMMQ were somewhat unexpected and internally
contradictory. Change in the conformity motive was positively associated with problems, but
negatively associated with CUD symptoms at the 12 month follow-up. The Conformity
motive has been assessed through the MMM and the DMQ-R, and is theoretically associated
with lighter, less problematic use (Cooper, 1994). Research on outcomes associated with the
Conformity motive has been largely inconsistent. Among adolescents, use of alcohol for
conformity motives was related to fewer problems (Willem et al., 2012) in some samples,
but positively predicted problems in other adolescents who used alcohol (Cooper, 1994;
Kuntsche et al., 2008) and cannabis (Fox et al., 2011). Among undergraduates, the
relationship between conformity and problems has also been inconsistent (Buckner et al.,
2012b; Merrill and Read, 2010; Simons et al., 1998). It is hypothesized that conformity is
less relevant as age increases and is gradually replaced by other motives for use (Cooper,
1994), so we might have expected greater endorsement in our adolescent sample. However,
our sample was selected for frequent cannabis use and conformity motives may be more
prevalent in inexperienced occasional users. The infrequent endorsement in our sample also
raises the possibility that the inconsistent findings may be due to floor effects. It was the
only motive to not exhibit a significant change over time. Findings in the present study may
be a statistical anomaly that requires further evaluation. Inconsistent findings may also be
attributed to the lower alpha coefficient for the Conformity scale, which may suggest that the
scale items do not uniformly represent the motive

Interestingly, the Social Anxiety scale of the CMMQ did not emerge as an important
predictor of outcomes once other motives were considered. Assessment of this motive is
unique to the CMMQ and previously was found to be associated with cannabis use
frequency and negative consequences (Lee et al., 2009). Additionally, a number of studies
have found a link between social anxiety and negative consequences associated with use,
such as cannabis-related problems and cannabis dependence symptomatology (e.g., Buckner
etal., 2007, 2012b). Buckner and colleagues (Buckner et al., 2012a) developed a Marijuana
Use to Cope with Social Anxiety Scale (MCSAS), and found relationships between using
cannabis to cope with social anxiety and avoidance of social situations when cannabis was
unavailable. Among those with clinically-elevated levels of social anxiety there was
evidence that using to cope with social anxiety mediated the relationship between social
anxiety symptomatology and cannabis use-related problems. Thus, the lack of findings
between social anxiety, use, and negative use-related outcomes in our sample may indicate
that there were too few individuals with significant social anxiety symptomatology or may
be a result of utilizing the CMMQ instead of the MCSAS. Additionally, our sample recruited
heavy-using adolescents, many of whom met diagnostic criteria for a cannabis use disorder
while the other studies relied on an older, normative populations which suggests that either
age or use pattern may impact these relationships.

The present study was not designed to target motives for use systematically and participants
in both conditions received similar MET and CBT interventions. Although the MCI
condition check-ins included additional feedback on progress toward reduction goals and
additional motivational interviewing to encourage reductions in use, these sessions did not
offer any additional examination of reasons for use or encouragement to reduce use for
particular reasons. Thus, differential change in motives was not expected and the reductions
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in motives throughout the follow-up period cannot be unequivocally attributed to the
interventions. However, the utilization of the optional CBT sessions predicted a reduction in
some motives at the 15-month follow-up including using to cope and using for boredom.
The relationship between CBT participation and change in motives is logically consistent in
that CBT helps individuals identify antecedents to use and learn new ways of dealing with
those situations. These findings suggest that the discussion of alternative coping strategies
during CBT treatment may be helpful for participants who rely on substances to cope with
negative affective states. Future studies should evaluate these possibilities by utilizing a
designs that could specifically test the impact of CBT sessions on change in motives and
subsequent treatment outcomes.

The differences seen in relationships between motives and problems versus motives and use
disorder symptoms was not hypothesized. Previous studies often find that motives, when
assessed via the MMM, are related to both indices of negative consequences (e.g., Banes et
al., 2014; Fox et al., 2011). Many CUD symptoms are more abstract and subjective than the
relatively concrete events and consequences assessed by problem scales, perhaps leading to
less reliability in self-reports that diminishes relationships. Future research on the
consequences of motives would benefit from true diagnostic interviews to assess CUD
symptoms.

The relative lack of associations between motives and frequency of use is consistent with
previous literature on change in motives, which found a more robust relationship with other
indicators of problematic use (Banes et al., 2014). This lack of relationship with frequency
of use is most evident in multivariate analyses where the effects of multiple motives are
considered simultaneously. Current motive assessment inherently taps into frequency of use
by asking participants to report how often they use for each reason. More frequent users are
more likely to use for multiple reasons and score higher on almost every motive. The
univariate results in the present study demonstrate how reduction in frequency of use at
follow-up was related to reduction in every motive assessed. Thus, controlling for the
multiple reasons in multivariate analyses may spread the explained variance in use across all
motives resulting in no unique contributions of any specific motives. These findings
highlight the weakness of frequency of cannabis use as a measure of problematic use in a
heavy-using population. Reported days of use may not capture the patterns of cannabis use
that lead to the problematic outcomes. For example, some individuals may use a small
quantity of cannabis once a day before bed while others may be using cannabis throughout
the day. More research is needed to tease apart the use patterns or use situations associated
with specific motives (e.g., using to cope) that result in their relationships with negative
consequences.

Several limitations for this study should be noted. This study relied on self-report of
cannabis use and problematic outcomes. Although self-report of use has been found to be a
reliable method of assessment (Del Boca and Darkes, 2003), it may be useful to include
observer reports in the future to assess other problematic outcomes. Additionally, the
purpose of this study was not specifically to change motives for use, and motives were not
specifically targeted throughout the course of treatment. Future research should examine
motives-specific treatment interventions. For example, there is preliminary evidence in an
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alcohol-using population that a coping motive-specific brief feedback intervention could
reduce motives and problematic outcomes (see Blevins and Stephens, 2016). Additionally,
an intervention that incorporated motives education was associated with reductions in
motives for use and subsequent negative outcomes (LaBrie et al., 2008). Although the size of
the relationships between motives and outcomes in this study are relatively small, they
emerged after controlling for frequency of cannabis use and other motives. Thus, the impact
of specific motives was evident above and beyond at least one index of cannabis use and
suggested that greater focus on known problem-related motives in treatment interventions
could augment the effects.

Overall, this study adds to a growing literature on the unique relationships between motives
for drug use and negative consequences of use. Almost all motives for use reduced over the
course of treatment, but change is specific motives was more related to reduction in some
negative consequences of use. In particular, using to cope with negative affect and, perhaps,
with boredom deserve greater attention in the design of future interventions for adolescent
cannabis users.
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Highlights
. Motives for cannabis use can predict problematic use and use-related
problems
. A MET/CBT intervention was associated with significant reductions in
motives
. Reductions in a subset of motives significantly predicted change in
outcomes
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