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Abstract

Aims—To test the hypothesis that among non-treatment-seeking emerging adults (EA) who both
use marijuana and have alcohol binges, a brief, longitudinally-delivered, developmentally-based
motivational intervention would show greater reductions in the use of these two substances
compared with a health education control condition.

Design—~Parallel, two group, randomized controlled trial with follow-up interventions conducted
at1, 3, 6, and 9 months and final assessments at 12 and 15 months.

Setting—Hospital-based research unit in the United States.

Participants—Community-based 18-25 year olds who reported at least monthly binge drinking
and at least weekly marijuana use.

Intervention—Motivational intervention focused primarily on themes of emerging adulthood
(identity exploration, instability, self-focus, feeling in-between, a sense of possibilities) and the
subjects' relationship to substance use (n=110) compared with an attention-matched health
education control condition (n=116).

Measurements—The primary outcomes were days of binge alcohol, marijuana and dual use day
as measured using the Timeline Followback Method analyzing the treatment by time interaction to
determine relative differences in the rate of change between intervention arms.

Findings—At baseline, the mean rate (days / 30) of binge drinking was 5.23 (+ 4.31), of
marijuana use was 19.4 (+ 10.0), and of dual (same day) use was 4.11 (+ 4.13). Relative to
baseline, there were reductions in the rate of binge alcohol use, marijuana use, and days of
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combined binge alcohol and marijuana use (p <.001) at all follow-up assessments. However, the
treatment by time interaction was not statistically significant for alcohol (p = .37), for marijuana
(p=.07), or for dual use (p=.55). Averaged over all follow-ups, mean reductions in binge,
marijuana, and dual use days were 1.16, 1.45, and 1.08, respectively, in the health education arm,
and 1.06, 1.69, and 0.96 in MI. Bayes factors were < .01 for frequency of binge alcohol use and
frequency of dual binge alcohol and marijuana, and .016 for marijuana use.

Conclusions—A brief, longitudinally-delivered, developmentally-based motivational
intervention for young adults did not produce reductions in binge alcohol, marijuana use, or dual
use days relative to a control condition.
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Introduction

Worldwide, marijuana is used by nearly 182 million people for nonmedical purposes! and
globally nearly 6% of all deaths are attributable to harmful alcohol use?. In the United
States, alcohol and marijuana are the most commonly used substances in the United States,
with 138.3 and 22.2 million current users, respectively, aged 12 and above in 20153, The
highest rates of use are among young adults between 18 and 25 years of age, where 37.7%
report binge drinking and 19.6% report marijuana use in the last month, with men having
higher rates than women*°. There is also high rates of dual use in this age group as 80% of
marijuana users also consume alcohol®, and up to 55% of alcohol users use marijuana’~13,
Despite these high rates of substance use, and the well-known attendant problems associated
with use—including psychosocial problems14-25, injuries13:26-28 accidents1426:29.30 gnd
health effects?6:27:31-37__few alcohol or marijuana users seek specialty treatment38,

The prevalence of substance use, including alcohol and marijuana use, and other risk
behavior peaks between the ages of 18 to 25, a period characterized by behavioral change,
and identity consolidation. Some authors have termed this period “emerging adulthood” to
capture the transition from adolescence to adulthood3?, a time of defining one’s identity
before settling into the roles of adult life. Behavioral risk-taking including substance use are
forms of exploration and sensation-seeking that will likely later be constrained by growing
economic, occupational, and familial concerns. Substance use is often part of the
experimentation that occurs during the emerging adulthood period. Over this developmental
period however, many in this age group experience an increasing awareness of how risk-
taking behaviors will adversely impact future “adult” responsibilities3°. This awareness,
acceptance, and behavioral stabilization are central features of the transition to adulthood?°.

Despite its explanatory utility in understanding the high rates of substance use in 18-25 year
olds, the theory of emerging adulthood has not been explored as a possible framework for
substance use interventions for young adults. Being able to consider their substance use in a
developmental context may help young adults see the connections and longer-term impact
between their use and the other areas of their life, and begin to make different choices
because of this increased awareness. To date, brief motivational interventions (BMIs), not
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linked to developmental issues, have been tested over the past two decades for non-
treatment-seeking persons, because of their limited contact time and low cost. Brief
interventions have proven efficacious for decreasing alcohol consumption when applied in
outpatient settings to hazardous and unhealthy drinkers*1~46 across age groups, but have
been ineffective for alcohol dependent persons not seeking treatment. In emerging
adults*”48, recent meta-analyses have found small effects when examining the utility of
BMI for alcohol use. Brief interventions have also addressed marijuana use among non-
treatment-seekers in randomized trials, demonstrating efficacy among adolescents#9-53, men
(Stephens et al®*%5, young persons opportunistically approached during primary care
visits®®, and community-recruited, non-treatment-seeking, young adult women>’. Marijuana
use reductions have been modest and attenuate over time, abstinence occurred rarely, and
marijuana-related problems did not diminish significantly®’. In some studies, readiness-to-
change influenced treatment efficacy as persons with a desire to quit showed greater and
more durable responses®’:58. Of note, although many interventions target only a single

substance, or target substance use generally®®, participants are often polysubstance
users®49.56,

Among dual users—who are at heightened risk for psychosocial?1-2529 and mental health
effects10:33-37__prief motivational interventions have modestly reduced both alcohol and
marijuana use in adult populations®60-62 A review of BMIs for alcohol among college
students looking for secondary effects on marijuana use found no direct intervention effects
on marijuana, but did find that as alcohol use decreased, marijuana use decreased as well®3.
In summary, in both hazardous alcohol use and marijuana brief intervention studies, the
effect size is modest, treatment effects fade*3:64 in the months following intervention, and
the optimal timing and number of community-based booster sessions remain open to further
research.

Based on this literature, we believed a brief intervention, which incorporated motivational
interviewing strategies and techniques, to explicitly address emerging adult identity
exploration themes—one of which was substance use—might offer an innovative lever to
reduce risk-prone dual alcohol and marijuana consumption in a non-treatment seeking
group. That is, we developed a brief motivational intervention addressing substance use that
purposefully occurred within a broader conversation about age-specific life events prevalent
in this young adult group®. Our goal was to help participants explore their future lives,
expectations and developmental tasks, and to realize their goals and work towards those
goals®6, and how substance use might hold them back as they move into adulthood. Because
other work with severe drug and alcohol users demonstrated that long-term, quarterly
monitoring through regular brief “check-ups” is feasible, improves engagement and
retention, and is effective in drug use reduction®1:67.68 \we developed an intervention that
provides longitudinal contacts over nine months, longer than previous studies, a
reorientation in keeping with primary medical care delivery.

The purpose of this randomized controlled trial was to test the hypothesis that among non-
treatment-seeking emerging adults (EA) who both use marijuana and have alcohol binges, a
brief, longitudinally-delivered, EA-themed motivational intervention would result in fewer
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binge alcohol and marijuana use days relative to a health education control condition over 15
months.

Methods

Design

Parallel, two group, randomized controlled trial with follow-up interventions conducted at 1,
3, 6, and 9-, months and final assessments at 12 and 15 months.

Participants

Study participants were enrolled between January 2012 and May 2016 in a “health behaviors
study” among young adults. Participants were recruited via Southern New England
Craigslist and Facebook advertising, and through advertisements placed in local college
newspapers, on public transportation, and on commercial radio. Advertisements were
worded slightly differently depending on the medium, but all included the 18-25 age
requirement, mention of a research study about health behaviors, and the question “Have
you recently used alcohol or marijuana?” Interested individuals called the study number or
emailed the study address to receive a call back and were given a 10-minute anonymous
phone screen. The screen included questions about basic demographics, substance use,
sexual activity, mental health, and general health. Eligible individuals were invited for an in-
person interview at the research site and offered compensation ($40)69.70,

Eligibility criteria for the study included being 18-25 years old, English-speaking, at least
monthly binge drinking (4 or more drinks in a 2-hour period for women, 5 or more for men)
and at least weekly marijuana use in the past three months, no drug use (other than nicotine,
marijuana, or alcohol) once a week or more, living within 30 minutes of the research site and
contact information for at least two verifiable locator persons. Of the 2,645 individuals
screened by phone, 2,002 were ineligible. The most common reasons for ineligibility were
not using both substances at the study threshold levels (976), having suicidal ideation (234),
being outside the age range (148), cocaine or opioid use (81), and living at a distance (53).
The remaining individuals were ineligible for other or multiple reasons. The 643 eligible
persons were invited for an interview and 402 were either not interested (n=47 actively
refused; n=54 passively refused, i.e. said they would call back to schedule an appointment,
but never did), or did not keep a scheduled appointment (n=301) at the hospital-based
research site.

Two hundred and forty-one persons provided written informed consent and completed a
baseline interview (the study was approved by the Institutional Review Board of a research
hospital in Southern New England) after which 13 persons were found to be ineligible and 2
withdrew their participation. The final sample randomized for this trial included 226 persons
(Figure 1).

Procedure

Schedule of the Intervention—Following the baseline assessment, participants were
randomized to the active emerging adulthood motivational intervention (EA) condition or
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the health education (HE) condition 1:1 using random assignment software administrated by
the research statistician, which generated a blocked random assignment sequence. The
research assistants conducting study assessments were blind to the randomization. Study
interventionists retrieved group assignment just prior to meeting with each participant for
their initial intervention session. For each participant, five individual intervention sessions
(EA or HE) were scheduled with a same-sex interventionist, each lasting approximately 20—
30 minutes. The initial session was conducted on the same day immediately following the
baseline assessment. The subsequent intervention sessions were conducted at 1-, 3-, 6-, and
9-months with follow-up assessments preceding each of these intervention sessions; follow-
up assessments alone were also completed at 12-, and 15-months following the baseline
assessment. Research staff performing the assessments was blinded to assigned condition.
All assessments and intervention sessions were completed at the research site or by phone.
Participants were compensated $40 for each of the first five assessment/intervention
combined visits, $50 for the final two assessments, with a $50 bonus if all were completed.
Participants were also entered into a raffle for movie or concert tickets during months in
which they completed an assessment; one winner was chosen each calendar month.

Therapist Training, Adherence Coding, and Session Attendance

Therapist Training: Four interventionists—two women and two men, three clinical
psychologists and one masters level clinician—conducted the study interventions. Because
participants might be more comfortable speaking about certain issues with a therapist of the
same gender, most specifically relationship issues, sexual, or traumatic experiences’?72 that
might relate to emerging adult themes, we matched participant and therapist by gender. Two
ninety-minute training sessions for intervention staff included: 1) a didactic presentation
including a brief overview of the study and an overview of alcohol and marijuana use and
consequences; 2) a demonstration role play of each intervention (EA and HE); and 3)
opportunity for the study interventionists to practice the intervention using scripted role
plays. Each interventionist demonstrated proficiency with two pilot participants in each
condition prior to actual study recruitment.

Adherence Coding: After an initial training about the manual and the intervention and once
inter-rater reliability was established, coders independent of this study rated adherence to the
manual by each rating a set of audiotaped sessions (33% of EA sessions, 11% of HE
sessions), using a study-specific coding instrument. . For the EA sessions, therapists were
fully adherent 88.2% of the time. Therapists were fully adherent to the HE sessions 97.4%
of the time. An additional rating assessing the presence of EA elements in the HE sessions
was coded using a 1-10 scale, with 1 being “no EA treatment elements” present. The HE
sessions were rated 1.04 for presence of EA treatment elements.

Session Attendance: Female participants assigned to EA participated in an average of 4.31
of 5 sessions, those assigned to HE participated in an average of 4.22 sessions. Male
participants assigned to EA participated in an average of 3.13 of 5 sessions, those assigned
to HE participated in an average of 3.49 sessions. The average length of the EA sessions was
26 minutes, and of the HE sessions was 22 minutes.
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Initial EA Session—The initial EA session focused primarily on emerging adulthood,
allowing time towards the end for the development of a substance use Change Plan if the
participant was interested in making a change. The session was based around the framing
identity question— “Where do you see yourself in the next 1-5 years, and how do your
current behaviors fit with these goals?” The beginning of the session was focused on
describing the developmental phase of emerging adulthood, highlighting the themes
associated with this phase (identity exploration, instability, self-focus, feeling in-between
and a sense of possibilities3?), and probing for examples from the participant’s own
experiences when these themes played out and for the participant’s beliefs about what
constitutes “completion” of the stage of emerging adulthood — that is, when did the
participant think they would be a “developed” adult. Two worksheets—an Emerging Adults
Circle Worksheet, which profiled various areas of the participant’s life and generated a
discussion about which areas felt stable and which areas the participant would like to
improve upon, and a Thoughts About Emerging Adulthood worksheet, which gave the
participant a place to document what life events are in transition, and where a participant
would like her/his life to be in both 1- and 5-years—were created to help explore
experiences, values and beliefs, and to encourage the participant to think about their current
experiences as part of the path that will lead to their desired future. The second half of the
initial EA session focused on experimentation and risk behavior, and pulled for the
participant’s own definition of these two concepts, the differences between them, their
experiences with experimentation and risk, and what the participant expected their attitude
toward experimentation/risk behavior to be like in 1- and 5-years. Blending the first and
second halves of the discussion allowed the interventionist to highlight areas in which
current substance use and/or other risk behaviors interfered with stated values and goals. The
interventionist highlighted these areas of friction/conflict in a motivational interviewing-
consistent manner, stating that what the participant chooses to do is up to them, but that the
goal of the sessions was to encourage the participant to recognize that each of their
experiences involves a choice s/he is making (what we called “micro-decisions”), and that
these choices help or hinder progress towards stated goals for moving toward adulthood. At
the end of the session, both Session 1 worksheets were provided to the participant to take
home, and the next study appointment was set. If a participant was interested in reducing or
eliminating substance use, the interventionist helped the participant create a Change Plan
around this.

Second EA Session—During the second session a month later, the interventionist
checked in with the participant about any “emerging adult” moments they might have had
over the past month, where the participant recognized one of the themes discussed during
the first session, or when they were more fully aware of making a decision in a deliberate
and intentional manner. Interventionists supported participants’ reports that they were more
aware of their decision process to use (or not use) and felt more in control and engaged with
their decisions.

After a brief check-in about the previous month, the interventionist asked permission to
review some of the substance-use related information the participant provided during the
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study assessment. The interventionist used this feedback to highlight “not-so-good-aspects”
of the participant’s substance use, completing a standard motivational interviewing
Decisional Balance worksheet, and to explore the participant’s interest in making changes in
their substance use. For participants interested in making a change, the interventionist and
the participant completed a standard Change Plan. As this was not a treatment intervention
and participants were not obligated to reduce or quit their substance use, for those
participants who did not want to change their substance use, the interventionist adapted the
Change Plan process for any health behavior change the participant was interested in making
as a way to model the process used when making a substance use-related change. Through
the discussion of the Change Plan, participants specified the change to be made, the steps
involved in the change, and ways in which others might be helpful. Participants were asked
to generate potential barriers to change and to problem-solve ways to address those barriers.
At the end of the session, Decisional Balance and Change Plan worksheets were given to all
participants and the next study appointment was set. For those participants who did not
complete a Change Plan, either for a substance-use related plan or another health behavior,
the process for completing the Change Plan was described in case they were interested in
completing the worksheet on their own before the next session.

Check-up Intervention Sessions (Sessions 3, 4 and 5)—Participants assigned to
the EA group received reinforcement or “check-up” sessions with the original interventionist
at 3-, 6- and 9-months. Interventionists reviewed information from the previous sessions,
including the participant’s views of change and exploration related to emerging adulthood,
and not-so-good-things” about substance use, and explored updates to these areas, again
incorporating feedback about current substance use levels from the study assessment. As in
Session 2, there was more focus during Sessions 3, 4 and 5 on the participant’s current
substance use, how this related to 1-and 5-year goals, and their current stance related to
changing substance use. Change Plans from earlier sessions, if created, were reviewed,
barriers to completing the Change Plan were discussed and problem-solved, and successful
completion of the Change Plan was supported. If the participant indicated that the goals set
in the previous session were fully met, the interventionist assisted in determining whether
further goals should be set, and explored strategies to help the participant maintain their
achieved goals. At each of the check-in sessions, participants were encouraged to consider
developing a Change Plan if they had not already done so, and for those who chose to
complete the worksheet, the interventionist followed the same procedure as described above.

Health Education Control—A Health Education intervention served as the control
condition’3-72, The duration and timing of these five sessions was identical to the EA
condition. The five sessions covered: 1) sleep and sleep hygiene, 2) food and nutrition, 3)
exercise, 4) health prevention (colds and flus) and 5) stress and stress management. These
sessions were primarily didactic and consisted of handouts and videos reviewed by the
interventionist, followed by a brief discussion as to whether participants had been exposed to
this information in the past and provision of local and web-based resources about the topic.
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Outcomes—The primary outcomes were days of binge alcohol use, marijuana and dual
use.

Covariates—Participants were asked to provide demographic information, including age,
race/ethnicity, and gender. School status was collected with the question “Are you currently
in school?” Response options were “Full time, part time, not in school.” Employment status
was queried with “Are you currently working?” with response options “Full time, part time,
unemployed or laid off and looking for work, unemployed or laid off and not looking for
work, on disability.”

Alcohol and Marijuana Use—At the baseline assessment participants were asked to
recall the 90 days prior to the interview using the Timeline FollowBack (TLFB) method’®.
Participants indicated days in which they used alcohol and/or marijuana and the quantity of
alcohol used on drinking days. We defined binge alcohol use as 4 or more drinks for women,
5 or more for men, in a two-hour period. At the 1-, 3-, 6-, 9-, 12-, and 15-month
assessments, the TLFB was used to assess marijuana and alcohol use since the date of the
participant’s previous assessment. Other measures included age of initiation of alcohol and
marijuana use, which was assessed by asking, “How old were you when you had your first
drink of alcohol (other than a few sips)?” and “How old were you when you first tried
marijuana?” Alcohol use and cannabis use DSM-IV-TR diagnoses were assessed using the
SCID'’. The Short Inventory of Problems (SIP) for alcohol adverse consequences’® and the
Marijuana Problem Severity (MPS)’? scales, each assessing problems in the past 90 days,
were completed. Desire to reduce alcohol or marijuana use was assessed by adapting the
Thoughts About Abstinence Scale8® which asked participants to rate their current desire to
reduce using a 1 to 10 scale with 1 being “no desire” and 10 being “a very great desire.”
Participants were asked about desire to reduce marijuana and alcohol separately.

Statistical Analysis

We present descriptive statistics to summarize the baseline characteristics of participants. We
used random effects logistic regression to determine if loss to follow-up was systematically
associated with treatment assignment, demographic characteristics, or baseline levels of
substance use. We express the outcomes as count variables giving days of use per 30 TLFB
days. An examination of the distributions indicated over dispersion (variance > mean).
Therefore we used random effects negative binomial regression to estimate and test the
effects of intervention. For each outcome we estimated intervention effects as the treatment
by linear time, and treatment by unconditional time interaction effects. In the unconditional
time models, each follow-up assessment was represented as separate dummy variables. We
used likelihood ratio difference in chi-square (LR?) tests to test the statistical significance of
intervention effects and to compare nested models. We present results for the best fitting
model (treatment by linear time or treatment by unconstrained time).

The primary outcomes were days of binge drinking, marijuana and dual use day as measured
using the Timeline Followback Method. Our primary outcomes analysis of alcohol and
marijuana use was guided by intent-to-treat principles. The results we report used all
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available data and maximum likelihood estimation which is robust under the assumption of
missing at random (MAR). Planned covariates included age, gender, and ethnicity as
potential confounders. Age was included because the population studied is transitioning
from minority to majority status. Gender was included because of known differences in
alcohol metabolism and sociocultural differences in definitions of appropriate alcohol use.
Ethnicity was included because different racial/ethnic groups have been shown to have
different rates of alcohol and marijuana use®l. Additionally, the SIP and MPS scales were
included as covariates in models evaluating the effects of intervention on binge alcohol and
marijuana use, respectively. Models also included any variables that significantly (p <.10)
predicted loss to follow-up. Coefficients for the treatment by time interaction give the
relative difference in the rate of change between intervention arms. Under the hypothesis
that active treatment will reduce frequency of substance use more for those in active
intervention than those in the control condition, we would expect these coefficients to be <
1.0 and statistically significant. The study was powered to detect differences of about 20% in
rates of use. Based on means and standard deviations reported in prior brief motivational
interventions this would approximate standardized reductions in mean rates of about .4 at
end of treatment. To further describe substantive effect sizes, we also report between group
differences in predicted rates of use. The rates reported assume a random effect of 0 and are
evaluated with all variables other than treatment condition and time evaluated at their mean.
Based on model BIC statistics we calculated and report Bayes factors®2. Bayes factors can
be used to compare the likelihood of two or more models, given the observed data. As
calculated here, Bayes factors < 1 favor the null model, and Bayes factors < .3 are generally
interpreted to indicate no difference between intervention groups. All statistical analyses
were conducted in Stata 14.183,

Sample and Follow-up

Participants averaged 21.2 (+ 2.02) years of age, 55.3% were male, 65.5% were non-Latino
White, 10.6% were African-American, 12.4% were Hispanic, and 11.5% identified other
racial or ethnic origins (Table 1). Almost half (47.4%) were full-time students, 14.2% were
part-time students, and 38.5% were not enrolled in school. About 15.0% reported they
worked full-time and 38.9% worked part-time. Mean age of initiating alcohol and marijuana
use was 15.3 (£ 2.22) and 15.2 (+ 2.45), respectively.

At baseline, the mean rate (days / 30) of alcohol use was 9.00 (z 5.60), the mean rate of
binge drinking was 5.23 (+ 4.31), the mean rate of marijuana use was 19.4 (+ 10.0), and the
mean rate of dual (binge drinking and marijuana on the same day) use was 4.11 (+ 4.13).
Mean scores on the SIP and MPS were 6.92 (£ 6.19) and 5.22 (+ 3.55), respectively. Thirty-
five persons (15.5%) met DSM criteria for alcohol dependence, and 64 (28.3%) for
marijuana dependence. One hundred forty-five (64.2%) expressed some desire to reduce use
of alcohol and 159 (70.4%) expressed some desire to reduce use of marijuana. Follow-up
rates were 86.3%, 78.8%, 76.6%, 71.7%, 71.2%, and 70.8% at 1-, 3-, 6-, 9-, 12-, and 15-
months, respectively. On average, participants completed 4.55 (£ 1.98) follow-up

Addiction. Author manuscript; available in PMC 2019 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stein et al.

Page 10

assessments and 93.4% were observed on at least 1 follow-up. At the 15-month interview,
the completion rate was 70.8%.

We observed statistically significant reductions in the rate binge alcohol use (LR? = 84.74,
df = 6, p <.001), marijuana use (LR? = 58.62, df = 6, p <.001), and days of combined binge
alcohol and marijuana use (LR? = 25.50, df = 6, p < .001). Relative to baseline, rates of use
on all three outcomes was significantly lower at all follow-up assessments in the combined
sample. Figure 2 plots the observed mean rates for the outcome variables by month and
treatment arm. For both study arms, the observed mean rates of use decrease between
baseline and 1-month, but thereafter the growth trajectories exhibit little change during
months 1 to 15.

We ran random effects logistic regression models individually evaluating all variables
described in Table 1 as predictors of loss to follow-up. Males had a significantly higher
likelihood of being lost to follow-up than females (OR = 3.96, 95%CI 1.50; 10.43, z =
-2.78, p = .005). Loss to follow-up was not associated significantly (p > .10) with any of the
other evaluated baseline characteristics.

Outcome Analysis

For days of binge alcohol use (LR? = 33.23, df = 10, p < .001) and days of dual use (LR? =
37.86, df = 10, p <.001) the unconstrained time model fit the data significantly better than
the linear time model. The unconstrained time model did not fit the data significantly (LR? =
13.62, df = 10, p =.191) better than the linear time model when evaluating the effects of
intervention on days of marijuana use. Results for the best fitting negative binomial
regression models are given in Table 2.

Controlling for age, gender, ethnicity, and the SIP, the treatment by time interaction effect on
days of binge alcohol use was not statistically significant (LR? = 6.49, df = 6, p = .371).
Coefficients for time give the expected factor change in the number of binge alcohol days for
persons in the control arm; relative to baseline, persons in the control arm had significantly
lower rates of binge alcohol use at all follow-up assessments. The coefficient for the main
effect of treatment gives the factor difference in the number of binge alcohol use days at
baseline; the OR was 0.98 and not statistically significant (p = .874). Coefficients for the
treatment by time interaction indicate that those randomized to intervention had slightly
smaller reductions in binge alcohol use at 1-, 3-, and 6-months, but slightly larger reductions
at 9-, 12-, and 15-month assessments (Table 2), although the substantive magnitude of
between group differences is small and does not approach statistically significant levels at
any follow-up assessment.

For marijuana use days, the treatment by linear time interaction effect was not statistically
significant (LR? = 3.23, df = 1, p = .072). When comparing intervention groups with respect
to rates of marijuana use the treatment by time interaction effect was not statistically
significant. Substantively, persons randomized to active intervention had slightly (OR =
0.99, 95%CI 0.98; 1.01) but not significantly larger linear reductions in marijuana use days
over the 15 month follow-up than those randomized to HE.
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The overall effect of intervention on dual use was also not statistically significant (LRZ =
4.95, df = 6, p = .550). Coefficients estimating intervention effects on dual use days were
directionally inconsistent across time, substantively small, and none approached statistically
significant levels (Table 2). There was evidence of unintended treatment effects or harms in
either treatment group.

Using the largest difference at any time point which directionally favored the intervention
arm, those randomized to EA were predicted to have about a .6 day larger reduction in binge
drinking at 9-months, a 1.47 day larger reduction in days of marijuana use at 15 months, and
a .5 day larger reduction in dual use at 15 months. Relative to common baseline standard
deviations, these represent differences of about .14, .15, and .12, respectively. For all

models, the BIC statistic favored the null model. Bayes factors were < .01 for frequency of
binge alcohol use and frequency of dual binge alcohol and marijuana, and .016 for marijuana
use.

We conducted an auxiliary analysis testing for treatment effects among persons expressing
any desire to reduce alcohol use (n = 145) for alcohol outcomes or any desire to reduce
marijuana (n = 159) when analyzing rate of marijuana use. Neither the treatment by linear
time nor the treatment by unconditional time interactions approached statistically significant
levels in any of these comparisons. Tests for treatment by linear time interactions were (LR?2
=1.96, df = 1, p = .172) for rate of binge drinking, and (LR? = 1.15, df = 1, p = .284) for rate
of using marijuana. Test statistics for the treatment by unconstrained time interactions were
(LR2 =6.52, df = 6, p = .368), and (LR? = 9.65, df = 6, p = .472) for binge alcohol use, and
rate of marijuana use, respectively. We used persons who had a desire to quit either using
either alcohol or marijuana (n = 188) when evaluating dual substance use. Again, neither the
treatment by linear time (LR? = 2.84, df = 1, p = .091) nor treatment by unconstrained time
(LR? = 4.45, df = 6, p = .615) was statistically significant.

Discussion

In this randomized controlled trial among non-treatment-seeking young adults who used
both alcohol and marijuana, a brief, multi-session, longitudinally-delivered intervention
based on emerging adulthood theory did not produce greater reductions in binge alcohol,
marijuana use or dual use days relative to a health education control condition. Our study
focused on the age group with the highest alcohol and marijuana use prevalence nationally,
had important strengths in that it included students and non-students, was half female, and
had wide ethnic diversity.

There is evidence supporting a variety of effective intervention approaches for adult alcohol
and marijuana users who are interested in treatment to cease or reduce use®+5. Yet among
the 19.8 million Americans aged 12 years or older who have used marijuana, fewer than 5%
seek formal drug treatment38, Similarly there are 136.9 million who have used alcohol in the
past month and 60.1 million binge drinkers, yet only about 4% of binge drinkers and fewer
than 2% of all current drinkers seek formal alcohol treatment38. Most young adults who use
marijuana also do not perceive a need for reduction or treatment and do not seek care®6.
Non-treatment-seekers are often not ready to stop using, or may be ambivalent about
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stopping because seeking treatment implies that they have a “drug problem.” They may
experience few negative consequences or a social environment supporting their use, or
under-estimate that adverse life experience may indeed be related to substance use. It is
possible that frequent users may deny problems related to their use to reduce cognitive
dissonance while continuing to use heavily®7. Still, previous work suggests that many users
may, upon review, decide to change their substance use even if they are initially
ambivalent88, Despite using clinicians experienced with motivational interventions, our
intervention, with its added focus on developmental issues salient for this age group, did not
help participants with behavior change, even those who had some desire to reduce either
alcohol or marijuana.

There have been reports of brief interventions to reduce marijuana or binge alcohol use
among persons not ready to approach formal treatment#>:52.88.89 Other BMIs have reduced
marijuana®2:88:89 or binge alcohol use among young adults for short periods#®. Although
BMIs targeting dual alcohol and marijuana use in incarcerated adolescents®, adult ED
patients®2, and young adults with psychological distress and depression89-61 were shown to
reduce alcohol and/or marijuana use, the effects were small61 and notable reductions in one
or both substances were also noted in the comparison groups®L.

Our lack of treatment effect may have multiple explanations. First, these young adults might
believe substance use is normative. Dual users may socialize with other dual users,
reinforcing the perceived norm of substance use. In addition, during the years of this study
the social environment for marijuana use became less disapproving®? and the national
discussion around legalizing marijuana increased notably so there may be greater resistance
to change because marijuana is more socially acceptable and viewed as harmless. Still, with
a mean age of 20, this young cohort might taper their use post-study participation as they get
older and have greater life responsibilities®3. Second, our participants had high rates of
marijuana use, on average 19 days per month, with relatively high rates of marijuana-related
problems and drug dependence; more intensive interventions may be needed for heavier
users. Participants reported having few problems related to alcohol use, thereby lowering
their motivation to reduce. Third, dual use participants may be more invested in substance
use as a form of experimentation during this life period. Fourth, dual users may be
experiencing some potentiation effect such that marijuana enhances the use of alcohol and
vice versa, leading to a disinterest in reducing or quitting either. Dual users may be using
these substances as forms of “coping” with more bothersome psychological symptoms®4.
Finally, perhaps the emerging adults here with an average age of 20 may still be too young
to successfully reflect on their own risk behaviors and the emerging adult framework had
little resonance. Therefore, while this self-reflective type of intervention may not work for
them, perhaps it would be more effective with a slightly older group who have entered
adulthood.

Among variables that influence treatment efficacy, willingness to alter one’s substance use
behaviors has been important. Recent work has found that lower readiness-to-change
predicts reduced intervention efficacy among young adult alcohol users®>:96 and prolonged
time in the “contemplation stage” can increase use®’, although among non-treatment-
seeking marijuana users followed naturalistically, initial change goal was a poor predictor of
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outcome®8. In this study, readiness to reduce alcohol or marijuana did not influence
treatment outcomes. Dupont et al.,% suggested the scope of motivational interventions be
widened to explore the reasons unmotivated individuals remain engaged in interventions
despite making no meaningful change.

This trial had limitations. Substance use outcomes were based on self-report, although they
were assessed by trained staff using validated instruments and procedures to aid recall and
minimize bias. Second, we did not measure other potential moderating variables (e.g., social
support). Third, we had a broader marijuana use inclusion criterion than other studies.
Fourth, we did not use MITI coding for motivational interviewing fidelity ratings because
quantifying the MI evoking change elements measured on the MITI were not central to our
intervention®®. Therefore, it cannot be determined whether our negative findings can be
attributed to motivational interviewing here; rather, they may be attributed to either the
developmental approach and/or our variation of standard motivational interviewing-based
treatment. Fifth, the intervention sessions reviewed for treatment manual adherence were
randomly chosen but because many were performed by phone, creating technical difficulties
with recording, and some participants refused to allow recording, the sessions reviewed may
not be representative of all sessions. Finally, only one-third of study-eligible young adults
enrolled in this trial, reducing generalizability.

Despite having a high prevalence of marijuana and binge alcohol use young adults typically
do not seek help for substance-related problems, but their high dual use warrants attention
and intervention. Our findings suggest that an emerging-adult focused, motivational EA
intervention for substance use did not influence rates of alcohol or marijuana use beyond an
attention-matched control condition. Gaining a better understanding of the treatment
components needed to change the behavior of the wide range of young adults who do not
seek more formal treatment is important to reduce the impact of dual substance use in this
age group.
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Demographic Characteristics, Substance Use Behaviors, and Follow-Up Rates (n = 226).

Table 1

n (%) Mean (+ SD) Median Range

Age 21.2 (+ 2.02) 21 18-25
Gender (Male) 125 (55.3%)
Race/Ethnicity

Caucasian 148 (65.5%)

African-American 24 (10.6%)

Hispanic 28 (12.4%)

Other 26 (11.5%)
School Status

Full-Time 107 (47.4%)

Part-Time 32 (14.2%)

Not Enrolled 87 (38.5%)
Employment Status

Full-Time 34 (15.0%)

Part-Time 88 (38.9%)

Other 104 (46.0%)
Age Initiated Alcohol Use 15.3 (£ 2.22) 15 8-21
Age Initiated MJ Use 15.2 (+ 2.45) 15 7-24
Alcohol Use Rate? 9.00 (+ 5.60) 9 1-30
Binge Drinking Rate? 523 (+4.31) 4 0-27
Marijuana Use Rate? 19.4(+10.0)
Dual Binge & MJ Rate? 4.11 (+4.13)
SIp 6.92 (+ 6.19)
MJ Problem Severity 5.22 (+ 3.55)
Desire to Reduce Alc. Use 145 (64.2%)
Desire to Reduce MJ Use 159 (70.4%)
Observed @ 1-Mo 195 (86.3%)
Observed @ 3-Mo 178 (78.8%)
Observed @ 6-Mo 173 (76.6%)
Observed @ 9-Mo 162 (71.7%)
Observed @ 12-Mo 161 (71.2%)
Observed @ 15-Mo 160 (70.8%)
# of Post BL Assessments 4.55 (£ 1.98) 6 0-6
Obs. @ 1+ Assessments 211 (93.4%)

aDays of use / 30 TLFB days assessed using a 90-Day TLFB.
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