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Abstract

Objective—Marijuanais the most frequently reported illicit substance used on college campuses.
Despite the prevalence, few published intervention studies have focused specifically on addressing
high-risk marijuana use on college campuses. The present study evaluated the efficacy of anin-
person brief maotivational enhancement intervention for reducing marijuana use and rel ated
conseguences among frequently using college students.

Method—~Participants included 212 college students from two campuses who reported frequent
marijuana use (i.e., using marijuana at least 5 times in the past month). Participants completed
web-based screening and baseline assessments and upon compl etion of the baseline survey were
randomized to either receive an in-person brief intervention or an assessment control group.
Follow-up assessments were completed approximately three and six months post-baseline.
Marijuana use was measured by number of days used in the last 30 days, typical number of joints
used in atypical week in the last 60 days, and marijuana-rel ated consequences.

Results—Results indicated significant intervention effects on number of joints smoked in a
typical week and atrend toward fewer marijuana-related consequences compared to the control
group at three-month follow-up.

Conclusion—This study provides preliminary data on short-term effects of afocused marijuana
intervention for college students at reducing marijuana use during the academic quarter.

Keywords
college students; marijuana; intervention; prevention; marijuana related-conseguences

Marijuanais the most commonly used illicit drug in the United States, with an estimated
17.4 million past month users (Substance Abuse and Mental Health Services Administration
[SAMHSA], 2011), and nearly one-third of college students reporting use in the past year
(American College Health Association, 2011; Johnston, O’ Malley, Bachman, &
Schulenberg, 2011). Marijuana use is associated with both short-and long-term
conseguences, including poor academic performance and attendance, impaired cognitive
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functioning, deficits related to attention and memory, respiratory problems, and increased
heart rate, among others (e.g., Lynskey & Hall, 2000; Nationa Institute on Drug Abuse,
2002; Roebuck, French, & Dennis, 2004; Taylor, Poulton, Moffitt, Ramankutty, & Sears,
2000; Solowij, 1998). Frequent users are at risk for health, psycho-social and legal outcomes
across young adulthood and may have difficulties in the achievement of normative
developmental tasks, such as graduating college, getting married, and steady employment
(Schulenberg et al., 2005; Tucker et a., 2005). Thus, frequent young adult marijuana users
are at risk for experiencing more acute and long-term consequences, and are a priority target
for the development and evaluation of preventive interventions.

Adolescent and Adult Motivational Enhancement Strategies for Marijuana
Use and Abuse

Motivational Interviewing (MI, Miller & Rollnick, 2002) is a non-judgmental, non-
confrontational approach designed to enhance intrinsic motivation to change behavior by
exploring and resolving ambivalence about change. A small but growing literature focused
on intervening with marijuana disorders point to adaptations of M| as being an effective.
Motivational enhancement therapy (MET) is an adaptation of M| that includes the provision
of personalized feedback. MET has been shown to be an efficacious intervention for
reducing marijuana use among non-treatment seeking adults (Stephens, Roffman, Fearer,
Williams, & Burke, 2007) and adolescents (Walker et a., 2011) when compared to
education. In treatment seeking populations, afive session MET plus Cognitive Behavior
Therapy (CBT) was found to be as effective as longer and more intense family based
treatments for marijuana abusing adolescents (Dennis et a., 2004). MET in combination
with CBT and contingency management is indicated as the gold standard of intervention for
treatment seeking adults (for areview see Budney, Roffman, Stephens, & Walker, 2007).

College Student Marijuana Use Intervention Strategies

Comparatively little work has evaluated interventions for marijuana use in the young adult
college population, despite the prevalence of use on campuses. Studies of interventions for
college student drug use have been limited. Three studies targeting college student drug use
through selective and indicated approaches (e.g., McCambridge & Strang, 2004; Miller,
Toscova, Miller, & Sanchez, 2001; White et al., 2006) suggest incorporating a motivational
framework into an in-person intervention is promising. However, while each was associated
with reductions in marijuana use, effect sizes were small, likely in part due to the focus on
multiple substances rather than marijuana specifically. Y et, further highlighting the potential
impact of a motivational enhancement approach is the finding that an intervention aiming to
reduce alcohol-related harm neverthel ess impacted marijuana use as well (Grossbard et al.,
2010). Regardless, the potential impact of a motivational enhancement approach with a
primary focus on marijuana seems indicated and promising.

In an effort to develop alow cost, brief motivational intervention, a web-based personalized
feedback intervention for marijuana use geared toward first-year college students was
developed and tested (Lee, Neighbors, Kilmer, & Larimer, 2010). Resultsindicated that
while there was no overall intervention effect, this selective intervention targeting any first-
year student reporting using any marijuana within the last ninety days was associated with
reductions in marijuana use among students who were more contempl ative about changing
at baseline and/or reported a family history of drug use. Among these students, some effects
were evident up to six months after implementation of the web-based personalized feedback
intervention. These promising results support the continuation of examining brief
motivational enhancement interventions utilizing personalized feedback for marijuana use
for college students, however they a so suggest that a more intensive (i.e., in-person)
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targeted intervention is needed for this population, and that greater focus on variables unique
to marijuana use may be needed.

The Present Study

Methods

Participants

Procedure

The purpose of the present study was to evaluate the efficacy of personalized feedback when
delivered in the context of a brief in-person motivational intervention to frequent marijuana
using college students. We hypothesized that students who received the in-person
intervention would have reduced marijuana use and consequences compared to participants
randomized to an assessment-only control condition at three and six month follow-up.

Participant flow through the study is presented in Figure 1. Participants for the present trial
included 212 undergraduate college students from two public institutions in the Pacific
Northwest (one small state college and one large state university). Across the two campuses,
mean age of those enrolled in the trial was 20.0 (SD = 1.6), 45.3% were women, and the
ethnicity breakdown was 74.8% Caucasian, 10.5% Asian or Pacific Islander, and 14.7%
other, with 5.7% indicating they were Hispanic or Latino(a). Class standing included 23.6%
who reported being freshmen, 27.4% sophomores, 23.6% juniors, and 25.5% seniors.

Approximately 5000 randomly selected college students between the ages of 18-25 were
recruited via US mail and email to participate in a brief online screening questionnaire
designed to assess health behaviors among college students and to determine eligibility for a
larger longitudinal trial (total N = 4930; 4000 from Campus 1 and 930 from Campus 2).
Both the mailed letter and email provided alink to the study website. Students who logged
on to the study website were presented with an online information statement describing all
aspects of the study, and detailing incentives, confidentiality protections, and rights as a
participant in human subjects research. Following the information statement, students who
actively indicated their consent to participate) were asked to complete a 1520 minute online
screening survey. All procedures were approved by both IRB’s and overseen by the
principal investigator’s university IRB. A federal Certificate of Confidentiality was obtained
from the Nationa Institutes of Health; there were no adverse events reported.

Eligibility criteriafor the current longitudinal trial consisted of reporting marijuana use on
five or more days in the prior month and consenting to participation. Participants who
completed the screening survey and met eligibility criteriawere immediately invited to
complete a 3040 minute online baseline survey assessing marijuana use and consequences
in greater detail, aswell as other necessary measures utilized in the personalized feedback.

Of the 4930 potential participants, 1712 (34.7%) completed the screening within 23 days of
initial invitation and 241 (14.1%) met digibility criteria. Due to higher rates of frequent
marijuana use than planned, we closed the screening survey earlier than expected, as our
goal was to enroll approximately 200 students into the trial. Approximately 88% of those
eligible (N = 212) completed the baseline survey and were immediately randomized to one
of two conditions: intervention (n = 106) or assessment control (n = 106). An agorithm was
programmed to utilize a blocked randomized design of two groups based on baseline
responses (i.e., using marijuanaon 19 or fewer daysin the last month and using marijuana
20 or more daysin the last month) to randomize participants.
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Participants could schedule and attend their in-person intervention directly online after
completion of the baseline survey. Of the 106 participants randomized to intervention
condition, 58 (54.7%) attended the in-person intervention. In total, 71 participants had
scheduled a session, however due to a variety of reasons only 58 actually attended a session.
Due to the low numbers of completed in-person interventions, we offered to mail a copy of
the personalized feedback with a facilitative guide to reading the feedback to those
randomized to intervention but who did not complete the in-person intervention. Forty-eight
participants were emailed and tel ephoned asking if they would like to receive the feedback.
Intotal, 32 participants indicated interest in receiving the feedback by mail. Overall, 90
(84.9%) of participants randomly assigned to the intervention condition received either the
in-person or mailed feedback. Participants randomized to intervention condition completed a
post-intervention satisfaction assessment after receiving the in-person intervention (or alink
to the survey after receiving the mailed feedback). Follow-up data was provided by 181
(85.4%) participants at three months and 175 (82.5%) participants at six months. Students
were compensated $10 for compl eting screening, $25 for baseline, $10 for post-intervention
assessment, and $30 for 3- and 6-month follow-ups.

Two measures of marijuana use were used for the main outcomes, total number of days used
marijuanain the past 30 and typical number of joints smoked in atypical week. The total
number of dayswith marijuana use in past 30 days was assessed using a modified 30-day
Timeline Followback (Sobell & Sobell, 2000). We a so adapted the Daily Drinking
Questionnaire (Collins, Park, & Marlatt, 1985) to assess number of joints smoked during a
typical week during the past 60 days.

Marijuana-related consequences were assessed with amodified version of the Rutger’'s
Marijuana Problem Index (RMPI: White, Labouvie, & Papadaratsakis, 2005). Respondents
were asked 18 items and to indicate how many times, from 1 (never) to 5 (more than 10
times), during the previous sixty days they experienced these negative consequences while
using marijuanaor as aresult of marijuana use (Simons & Carey, 2000; White et a., 2005).
Because the RMPI was directly adapted from the Rutgers Alcohol Problem Index (White &
Labovie, 1989), many of the specific effects of marijuana use are not captured by the RMPI.
To capture additional experiences unique to the physical and motivational effects of
marijuana, ten items were identified by the investigators based on previous work with this
population and added (e.g., had intense anxiety or panic attacks, had a cough, had lower
motivation to do things). Consequences were coded as O (not experienced) or 1 (experienced
at least oncein last sixty days). A total consequences score was created by summing the
twenty-eight consegquence scores together.

The in-person personalized feedback intervention was adapted from the Teen Marijuana
Check-Up (Walker et al., 2010; Swan et al., 2008) and a previous web-based personalized
feedback intervention (Lee et al., 2010) and consisted of a one-hour intervention designed to
provide the opportunity to discuss the student’ s marijuana use and review personalized
graphic feedback. Facilitators were instructed to use mativational interviewing principles
(Miller & Rollnick, 2002). While the layout of the feedback was consistent across
participants, individual content within domains on the feedback was directly tailored to the
individual based on his/her survey responses and the conversation was inherently tailored to
each participant’ s unique reaction to the feedback and his or her concerns, questions, and
goals.
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The personalized graphic feedback illustrated the impact of marijuana use in multiple
domains to facilitate conversations about patterns of use and related consegquences, including
information regarding participants' typical pattern of marijuana use (i.e., frequency,
guantity, peak occasion, timing of use during the day, and perceived time spent high) and
comparison to peers. Students’ self-reported reasons for using marijuana were reviewed.
Social/personal, academic/cognitive, and physical/health conseguences reported by the
student were presented, followed by criteria endorsed by participants reflective of risk for
cannabis abuse and/or cannabis dependence. Information was provided detailing estimates
of how much students spend on marijuanain a given year, how much of their available
spending money is directed toward marijuana, and other possible items that could be
purchased with the same amount of money. Perceived costs and benefits of stopping or
reducing use was reviewed, followed by feedback about self-reported confidence (or lack of
confidence) to avoid smoking in certain situations. Feedback was also provided on family
history risk. Students also received feedback on alcohol use, frequency of other drug use,
and instances of combining other substances with marijuana such that interaction risks could
be described. The final two sections of the feedback were dedicated to exploring students’
social networks and goals for the next year. Related to socia networks students listed up to 6
people that they could count on for support, considered if the person knew about their
marijuana use, and considered how the person felt about their marijuana use (or would feel
about it). Finaly, their five most important goals were listed and students were asked to rate
how marijuana use affects goal attainment and how reducing marijuana use may positively
or negatively affect attainment. At the end of the feedback session, students could ask
guestions and discuss goals.

Facilitator Training, Supervision, and Treatment Fidelity

Trained doctoral-level graduate students and doctoral-level professionals provided the in-
person personalized feedback interventions. All facilitators participated in atwo-day
training, read supplemental materials, and attended weekly group and ongoing individual
supervision. Feedback from the Motivational Interviewing Treatment Integrity coding
system (MITI, Moyers, Martin, Manuel, Hendrickson, & Miller, 2005) was used to assess
fidelity.

All sessions were audio-recorded and rated for adherence and competence by trained coders
supervised by the investigators. Sessions were rated using the MITI (Moyers et al., 2005) by
ateam of supervised graduate and undergraduate students for interviewer global ratings
(empathy, M1 spirit) aswell as behaviors (M1 adherent and non-adherent statements, open
and closed questions, and simple and complex reflections). Inter-rater reliability for coders
was high (Intraclass correlations’ ranged from .91 —.95) for a magjority of the behavioral
counts, however simple reflections was .64. Reliability for global scores was lower (.43 for
empathy and .50 for spirit), which is not uncommon often due to restricted range (e.g.,
Moyers et a., 2005). Facilitator adherence for each of the global codes exceeded beginning
competency criteria (Empathy, M = 5.47, SD =.61 and Spirit, M = 5.38, SD =.69).

Data Analyses

Each of the three primary outcomes are types of count variables (i.e., they reflect the total
number of something — either days, joints, or problems). Count variables can only assume
nonnegative integer values, whereas the normal distribution underlying ordinary least
squares regression and ANOV A models assumes all real values, extending theoretically to
negative infinity.1 The most common method for addressing potential skew in these types of

INot surprisingly,

in the current sample all outcomes demonstrated notable skew and significant departure from normality, tested viaa

Kolmogorov-Smirnoff test (al ps<.01)
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variablesisto transform the outcome (e.g., log or square-root). However, these
transformations are often unsuccessful with integer-valued data such as counts, as many
observations assume identical values, and statistical research has shown that OL S regression
yields biased results with count outcomes, even using alog transformation (King, 1988).

Alternative count regression models include Poisson and negative binomial regression and
in the presence of many zeroes, zero-inflated and hurdle models (see, e.g., Atkins & Gallop,
2007; Hilbe, 2007; Neal & Simons, 2007). The present analyses used a negative binomial
regression model, which allows for over-dispersion in count outcomes rel ative to a Poisson
model. Our primary model was:

E[outcomes 5|=bg+b;( Outcomepre)+ba( Group) (1)

That is, the outcome at either three or six months was modeled by the outcome at the start of
the study and dummy-coded indicator variable for group (Control — O, Intervention — 1). The
negative binomial uses alog link function, and similar to logistic regression, raw
coefficients are exponentiated (i.e., raised to the base €) and interpreted asrate ratios. Rate
ratios are somewhat similar to odds ratios from logistic regression in that avalue of 1
signifies no difference. Values above or below one are interpreted as a percentage increase
or decrease in the rate of the outcome, respectively. Modelsincluding both three and six
month outcomes simultaneously were examined using mixed models (i.e., hierarchica
generalized linear models, Raudenbush & Bryk, 2002). Substantive conclusions were
identical with what was reported here, and thus, the simpler models that were fit separately
by assessment point are reported below. Analyses adhered to the intent-to-treat principle and
analyzed all available data treating individual s as randomized, regardless of treatment
received. Treatment noncompliance and several other considerations were explored in
secondary sensitivity analyses. All analyses were donein R v2.12.0 (R Development Core
Team, 2010) and made use of the gim.nb() function for negative binomial regression in the
MASS package (Venables & Ripley, 2002).

Descriptive Information and Baseline Equivalence

Table 1 reports descriptive information for each outcome by treatment group and assessment
period. At baseline, participants reported smoking marijuana on approximately half of the
days out of the last month, though with notable variability (and some participants reported
smoking every day). Participants reported smoking 8-9 jointsin atypical week and reported
roughly 10 consequences due to smoking marijuana, at baseline. Baseline data including
demographics and treatment outcomes were examined for balance between the treatment
groups. Overall, randomization appeared to yield comparable groups at baseline on
measured covariates.

Baseline Differences with Respect to Intervention Completion

No significant differences were found in baseline marijuana use (i.e., number of days used
marijuanaor number of typical joints smoked per week) between those who attended the
intervention compared to those who did not attend, however those who did attend the
session on average reported more marijuana-related consequences at baseline (M = 11.36,
D = 4.62) compared to those who did not attend (M = 8.84, SD = 4.57, p < .05). There were
no baseline differences in marijuana use or consegquences among those electing to receive
feedback in the mail compared to those who did not.

J Consult Clin Psychol. Author manuscript; available in PMC 2014 August 01.
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Intent to Treat Analyses

Negative binomial regression models were used for inferential statistics—to examine
whether the descriptive differences noted above met criteriafor statistical significance.
Table 2 reportsrate ratios (RR) and 95% CI for RR for intervention effects at three and six
months for each outcome. At three months, intervention participants reported 24% fewer
joints smoked per week relative to control participants, but the groups were not statistically
different at six months. Similarly, there was atrend for intervention participants reporting
10% fewer marijuana problems relative to control participants at three months, which
similarly was not statistically significant at six months. Reported thirty day use was similar
across groups at both three and six months, after controlling for baseline use.

Sensitivity Analyses

Several considerations were examined in sensitivity analyses. As noted earlier, only 58
participants attended an intervention session. To examine whether treatment effects were
stronger for treatment compliers, secondary analyses were run in which the group dummy-
variable was shifted to record treatment complier vs. control or treatment non-complier. The
conclusions of these analyses were largely in line with the ITT analyses, although some
effects were a bit stronger (e.g., treatment effect for consequences at three months: RR =
0.82, 95% CI = 0.68, 0.99, p < .05). In addition, the treatment effect for number of joints
smoked at six months was notably lower relativeto ITT analyses but the confidence interval
was quite wide (RR = 0.45, 95% CI = 0.14, 1.47, p = .22). A second issue was that at some
time points there were notable numbers of zeroes on some outcomes. Although negative
binomial regression can fit count distributions with many zeroes, analyses were re-run using
hurdle models, that include two submodels: a) alogistic model for zero vs. not zero, and b) a
(truncated) count model for nonzero outcomes. Substantive results were similar to those
found with negative binomial regression.

Discussion

The present research is one of only a handful of RCTs evaluating brief feedback-based
interventions for marijuana use among young adults. It builds on previous work evaluating
web-based feedback which demonstrated efficacy only among subgroups of college students
(i.e., no main effects; Lee et al., 2010). Findings from the present study suggest more
encouraging results may be attributed to in-person therapist delivered feedback. Specifically,
while intervention participants did not differ from control participants in the number of days
they used marijuana, they reported smoking fewer joints per week at the three month follow-
up. Differences were no longer evident at six-month follow-up. Thus, the present research
provides support for short-term efficacy of in-person therapist delivered feedback in
reducing the overall amount of marijuana used but no support for reducing daily frequency
and no support for longer term efficacy.

There are several possihilitiesthat could account for the absence of effects at six months.
First and foremost, it may be unreasonable to expect long-lasting effects of a single short
feedback session in reducing marijuana use in this popul ation. Over time, the effects of this
single session may wear off as thoughts and motivations inspired by the intervention become
less salient. This might suggest a need for either more intensive multi-session approaches or
the addition of one or more booster sessions. The intervention effects at three-month follow-
up could be interpreted as atemporary augmentation of a natural decline in use. This does
not diminish the significance of the intervention effects but it does suggest that other things
may also be affecting marijuana use, including assessment reactivity (e.g., Clifford &
Maisto, 2000; Clifford, Maisto, & Davis, 2007; Miller et a., 2001; McCambridge & Day
2008; Walters, Vader, Harris, & Jouriles, 2009) or seasonal or situational factorsimpacting
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use (e.g., Martens, Dams-O’ Connor, & Kilmer, 2007; Martens, Kilmer, Beck, &
Zamboanga, 2010). For example, variationsin use of substances over the course of ayear
have been documented (e.g., Del Boca, Darkes, Greenbaum, & Goldman, 2004), and it is
possible that marijuana use has a situational component to it such that actively being in the
college setting provides different opportunity and access than would be afforded during the
summer (when, many students move back with parents).

Another issue worthy of discussion is the attendance rate. While 85% of the intervention
participants received feedback, only 55% attended the in-person session. Results of
sensitivity analyses suggested better effect in reducing problems among those who attended
the in-person session. Effects were actually reduced for joints per week and were associated
with large confidence intervals, making this difficult to interpret. On the one hand, finding
significant results even with relatively low compliance is encouraging. On the other hand,
low compliance raises additional questions. Asageneral ruleit can be challenging to get
non-treatment seeking, non-mandated individuals to attend an intervention (particularly
when recruited through the general registrar’ slist), even when offered monetary incentives.
In our experience in previous trials we have worked hard to get 70-80% of heavy drinking
students to come in for in-person interventions. It may be that frequent marijuana users are
less motivated to attend in-person interventions. In combination these issues suggest a need
to compare alternative delivery strategies and/or recognize that additional incentives may be
needed to recruit non-treatment seeking frequent marijuana users. It might also suggest that
campuses considering adopting brief intervention approaches for marijuana use might
consider personalized feedback as an option among potential sanction for violating
substance use policy.

There are a number of future directions to consider based on the present findings. Some of
these stem from limitations in this study. While the present research established support for
the in-person motivational personalized feedback intervention relative to no intervention, the
absence of a separate intervention condition precludes our ability to draw firm conclusions
about our intervention relative to other possible interventions. Future research is needed to
evaluate comparative efficacy of aternative interventionsto allow definitive conclusions
about this or any other specific intervention relative to assessment, general intervention
effects, or other non-specific factors. It would worthwhile to consider whether intervention
effects would vary between same-age college and non-college users. Additionally, unlike
consumption of alcohol, marijuana’ s current illicit status also raises concerns about what
messages can be communicated about continued use (for those who chooseto do so) ina
college environment that do not seem to send “mixed messages’ (particularly given state
and federal laws, aswell as any campus-specific policies). Unlike acohol interventions that
emphasize a blood alcohol content (BAC) for which those who make the choice to drink can
do soin aless dangerous or less risky way, there are no identified guidelines with marijuana
for apoint at which consequences can be minimized and positives can be maximized. In
addition, future trials in the college population may want to explicitly consider potential
seasonal variability in use or assessment reactivity.

In conclusion, the propose research provides some support for in-person feedback-based
brief interventions for frequent marijuana using college students. While more research is
needed, we would tentatively endorse this approach for campuses considering options for
responding to students who violate substance use policies related to marijuana.
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