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Abstract

Aims—College students experience high rates of problem and pathological gambling, yet little
research has investigated methods for reducing gambling in this population. This study sought to
examine the efficacy of brief intervention strategies.

Desigh—Randomized trial.
Setting—College campuses.
Participants—117 college student problem and pathological gamblers.

Interventions—Students were randomly assigned to: an assessment-only control, 10 minutes of
Brief Advice, 1 session of motivational enhancement therapy (MET), or 1 session of MET plus 3

sessions of cognitive-behavioral therapy (CBT). The three interventions were designed to reduce

gambling.

Measurements—Gambling was assessed at baseline, week 6, and month 9 using the Addiction
Severity Index-Gambling (ASI-G) module, which also assesses days and dollars wagered.

Findings—Compared to the assessment-only condition, those receiving any intervention had
significant decreases in ASI-G scores and days and dollars wagered over time. The MET condition
significantly decreased ASI-G scores and dollars wagered over time, and it increased the odds of a
clinically significant reduction in gambling at the 9-month follow-up relative to the assessment-
only condition, even after controlling for baseline indices that could impact outcomes. The Brief
Advice and MET+CBT conditions had benefits on some, but not all, indices of gambling. None of
the interventions differed significantly from one another.

Conclusions—These results suggest the efficacy of brief interventions for reducing gambling
problems in college students.

Keywords

gambling; brief interventions; motivational enhancement therapy; cognitive-behavioral therapy;
treatment efficacy

Most college students gamble, with estimates indicating that up to 23% gamble weekly or
morel~3. Popular activities include betting on sports, casino games, cards, and the
internet45. Although most college students who gamble do so without problems, some
develop difficulties. Pathological gambling is characterized as “persistent and recurrent
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maladaptive gambling behavior that disrupts personal, family, or vocational pursuits”6.
Problem gambling is sub-diagnostic behavior that causes negative or adverse consequences.
Combined prevalence rates of problem and pathological gambling in college students are
3-14%1-375'7. Problem and pathological gambling are associated with poor academic
performance, heavy alcohol consumption, illicit drug use, nicotine use, and suicide
attempts13.

Despite the prevalence and adverse consequences of problem and pathological gambling in
college students, few studies have examined treatment strategies. Primarily, educational
interventions have been evaluated8™12. Although some increased knowledge and decreased
irrational beliefs, few impacted gambling behavior directly, and follow-up time frames for
assessing behavior change were minimal.

Efficacious interventions exist for other disorders common in college students, such as
heavy drinking, and may be applicable to gambling13. They include brief, motivational and
cognitive-behavioral interventions. Brief Advice is more effective than no treatment, and
often as effective as extended treatment, in reducing heavy drinking in college
students14:15, and its simple directive nature may encourage behavioral change. A recent
study in adult problem and pathological gamblers found that a 15-minute Brief Advice
condition was more efficacious than an assessment-only condition in reducing gambling16.

Motivational Enhancement Therapy (MET) is efficacious in reducing heavy drinking in
college students17:18. Based upon the trans-theoretical model of change, MET seeks to
increase motivation to changel9. In a trial for adult problem gamblers, MET delivered over
the telephone in combination with a self-help workbook led to greater reductions in
gambling than a wait-list control condition20. The workbook used Cognitive-Behavioral
Therapy (CBT), which assumes cognitive restructuring and behavior modification can alter
problem behaviors. CBT may be appropriate because students with greater gambling
problems evidence more irrational beliefs21724, and are more likely to use ineffective
coping strategies25:26.

In this study, we evaluated each of these three interventions in problem and pathological
gambling college students. The Brief Advice condition provided information about
prevalence rates, personalized feedback about gambling, and simple strategies for
decreasing it. The second condition was a single session of MET, in which students
discussed their gambling and how it fit in with their life goals. The third condition consisted
of one MET session followed by 3 sessions of CBT. In an initial omnibus analysis, we
evaluated the efficacy of the combined interventions compared to an assessment-only
condition, with the hypothesis that receiving any intervention would improve outcomes
relative to assessment only. If the omnibus analysis was significant, we planned to
investigate the efficacy of each individual intervention versus assessment only. In
exploratory analyses, we compared the three active interventions to assess if any was
particularly efficacious in reducing gambling. Prognostic factors associated with clinically
significant reductions in gambling were also investigated, including pretreatment severity of
gambling problems and alcohol use, which is linked to problem and pathological
gambling27.

Participants were recruited via screening efforts and flyers posted at college campuses,
between the springs of 2005 and 2006. Recruitment was conducted primarily at two public
universities, and flyers were also posted at four other campuses. A screen consisting of
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demographics, recent gambling activities, and the South Oaks Gambling Screen (SOGS)28
was administered in university common areas (e.g., student union), classrooms with
instructor permission (no extra credit or course credit was provided, and screen completion
was voluntary), or over the phone for those who called in response to flyers. Students who
were >18 years, responded affirmatively to >3 SOGS items, and spent >$100 in total
wagering and gambled on >4 days in the past 2 months were invited to participate in the full
evaluation. Gambling frequency/intensity criteria were included to ensure study participants
had levels of gambling that could decrease during the study period, and prior research
revealed these levels of gambling were associated with problem gambling4:5.

As approved by the Universities' Institutional Review Boards, students initially provided
assent for screening. Those who appeared to meet inclusion criteria were invited to an in-
person evaluation. After providing written informed consent, assessments were administered
and exclusion criteria evaluated. The only exclusion criteria were past-month suicidal
intentions, psychotic symptoms, or interest in receiving more intensive gambling treatment
than provided in the study as an assessment-only condition was utilized; excluded
individuals were provided treatment referrals. Figure 1 shows flow of participants, and 117
students were randomized. This sample size is sufficient to detect, with >80% power,
medium effect sizes between the assessment-only condition and the combined group of
participants receiving any intervention. A sample size of 25-30 per condition is also
adequate to detect medium to large effect sizes between each intervention and the
assessment-only condition29. Analyses comparing the brief interventions to one another
were considered exploratory in nature, as effect sizes are generally smaller when examining
differences between active interventions.

Assessments

Assessments were administered at baseline and 6 weeks (to allow sufficient time for
completion of 4 weekly therapy sessions and detect acute treatment effects) and 9 months
later (to investigate longer-term effects). Students received $20 in gift certificates for
completing the in-person baseline evaluation, which took about 1.5 hours, and $15 for each
follow-up, which took 20 minutes and was done via phone. Typically, research therapists
conducting the baseline evaluation provided interventions (if so assigned). Seven research
assistants (some of whom also were therapists) shared responsibilities for follow-ups, and
were unaware of treatment assignment. Each research assistant was trained by the same
individual before study initiation and monitored monthly during the study period for
consistent administration of assessment instruments. Follow-up rates exceeded 96% at each
post-baseline evaluation (see Figure 1).

The SOGS assessed past-month gambling problems at baseline, week 6 and month 9, with
scores >5 indicating probable pathological gambling, and scores >3 indicating problem
gambling. SOGS scores are highly correlated with DSM criteria and measures of gambling
severity30-31. Intervention studies utilize SOGS scores as outcome measures32:33, and
shortening the timeframe of assessment to 3 months does not affect psychometric
properties34. In this sample, Cronbach's alpha was 0.73-0.78 across administrations, and use
of a one-month time frame was necessary to assess behaviors in the relatively short period
between baseline and the 6-week evaluation.

The National Opinion Research Center DSM-1V Screen for Gambling Problems (NODS),
administered at baseline only, assessed the 10 lifetime pathological gambling criteria. The
NODS identified 95% of treatment-seeking gamblers as pathological, and test-retest
reliability is 0.9935. In our sample, Cronbach's alpha was 0.83.
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The Addiction Severity Index-Gambling section (ASI-G)37°39 evaluated gambling
problems at baseline and follow-ups. It is scored like the drug section of the ASI40, with a
range of 0-1, and higher scores indicate more severe problems. The ASI-G has good internal
consistency, test-retest reliability and validity in assessing gambling problems and changes
over time37-39. Cronbach's alpha in this sample was adequate--0.7141. At month 9, the
correlation between past-month SOGS and ASI-G scores was 0.74, p<.001.

The TimeLine Followback (TLFB)42 was administered at baseline only to assess days of
alcohol and drug use and types of gambling, gambling days and net expenditures (not
including monies won which are reinvested) in the past month. The TLFB provides a
reliable and valid indicator of gambling43. In this sample, correlations between days and
dollars wagered as assessed by the TLFB and similar items on the ASI-G at baseline were
0.86 and 0.88 (p's<.001).

The Treatment Service Review (TSR)44 evaluated services received, including professional
gambling treatment and self-help (e.g., Gamblers Anonymous). Follow-up versions assessed
services since the past evaluation to determine access of non-study services.

Randomization to interventions

Participants selected from envelopes containing slips of paper indicating the group to which
they were randomly assigned. Staff prepared more envelopes than participants were
randomized so sample sizes are not equal across groups.

The interventions were provided at no cost, but participation was voluntary and no
compensation was provided for attendance. Hence, some participants attended only 1 of 4
sessions, and only about one-third came to all sessions. After the intervention (or a
description of follow-up procedures for those assigned to the assessment-only condition),
participants were instructed to contact research staff if gambling intensified or they desired
additional gambling treatment, although none did so. No study-related adverse events were
noted, but one student (assigned to MET+CBT) withdrew from the study as he did not want
to complete follow-ups.

Assessment-only control—After the baseline evaluation, researchers informed students
assigned to this condition they would be re-contacted in 6 weeks and 9 months for follow-
ups.

Brief Advice—Participants assigned to this condition met with a therapist immediately
after the evaluation for 10-15 minutes. Using a one-page handout, modified from Petry45,
the therapist described the student's level of gambling in relation to the general college
population, outlined risk factors, and provided four suggestions to curtail development of
significant gambling problems. Suggestions included limiting amount of money spent
gambling, reducing amount of time and days gambling, not viewing gambling as a way of
making money, and spending time doing other things.

MET—Students in this condition received a 50-minute individual MET session after the
evaluation. Therapists provided personalized feedback about the student's gambling. Next,
they explored positive and negative consequences of gambling and discussed how gambling
fit within their life goals and values. They then completed a change plan worksheet.

MET+CBT—These participants met with a therapist after the baseline evaluation for an
MET session as above. They were encouraged to return for three weekly individual sessions
of CBT that addressed: (1) identifying internal (mood) and external (e.g., peer pressure)
gambling triggers, (2) coping with internal triggers, and (3) coping with external triggers.
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CBT handouts were modified from Petry45 to emphasize reductions, rather than abstinence,
as the goal.

Therapists—Six therapists (1 Bachelors level, 2 Masters level, 2 clinical psychology
doctoral students, and 1 Ph.D. psychologist) delivered each of the three interventions. They
received didactic training and close supervision of at least one case. Ongoing supervision
consisted of review of therapy notes and audiotapes and case discussion. Using a
modification of the Yale Adherence Competence Scale46, five independent therapists rated
49 randomly selected audiotapes for Brief Advice, MET, and CBT items on a 7-point Likert
scale (1=none/poor, 3=some/adequate, 7=extensive/exceptional). One of four Brief Advice
items rated was: “To what extent did the therapist provide concrete recommendations for
reducing gambling?” An example of one of three MET items was: “To what extent were the
therapist's questions open-ended and reflective?” One of the three CBT items was, “To what
extent did the therapist attempt to teach, model, or rehearse specific coping skills?” Inter-
rater reliability was 0.94.

Means and standard deviations of Brief Advice items were 6.4+0.5 (reflecting average
rankings of “good/quite a bit”) in the Brief Advice sessions, and ratings on MET and CBT
items were 1.3+0.3 and 1.0+0.0, respectively (reflecting average ratings of “none/poor™). In
MET sessions (including the MET session of the MET+CBT condition), adherence to MET
items was rated 5.4+0.9, versus 1.0+0.1 for Brief Advice items and 1.1+0.1 for CBT items.
CBT sessions were rated 4.2+1.1 on CBT items, 2.4+0.7 on MET items, and 1.0+0.0 on
Brief Advice items. Thus, therapies were distinguishable (p's<.05).

Data analysis

Analysis of variance and Chi-square tests examined differences across groups at baseline.
Dollars wagered were log transformed and days gambled square root transformed to
normalize data before analyses.

Using intent-to-treat analyses including all participants randomized, the primary analytic
strategy was hierarchical linear models (HLM)47, which takes into account all data available
and models slopes based upon actual time of assessments. The primary outcome was a priori
selected as ASI-G scores. To provide a more intuitive account of gambling, days and dollars
wagered in the prior month, taken from the ASI-G, were evaluated as secondary outcomes.
The initial omnibus analysis compared those receiving any intervention (Brief Advice,

MET, or MET+CBT) to those receiving assessment-only, and contrast by time analyses
examined differences over time. When significant, three additional contrasts were
conducted, each comparing an active intervention to the assessment-only condition. Contrast
weights of 1 were assigned to the interventions and 0 to the control condition. Finally, each
active intervention was contrasted with the others in exploratory analyses to ascertain if any
appeared more efficacious.

As an indicator of clinically significant change48, logistic regressions evaluated predictors
of “substantial improvement,” defined as post-treatment dollars wagered <10.5% of monthly
income at month 9. (No students substantially increased gambling or gambling problems
relative to baseline). This classification was based on literature showing that college students
who gamble at this level are unlikely to be classified as problem/pathological gamblers49,
and indeed, 92.7% of students who gambled below this level were classified as non-problem
gamblers by SOGS scores <2 at month 9. Gender, baseline SOGS scores, and days drank
alcohol in the past month were entered in Step 1. All variables were continuous with the
exception of gender. In Step 2, condition was entered as a categorical variable, with the
control condition indicated as the reference category, to determine if the interventions
increased odds of substantial improvement relative to assessment-only. The significance
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level was p<.05, two-tailed. All analyses other than HLM (HLM for Windows, version 5.5)
were conducted using SPSS for Windows (version 15).

Sample description and treatment participation

Baseline data appear in Table 1. Groups did not differ significantly on any demographic
variables or measures of gambling.

All participants assigned to Brief Advice and MET received their assigned intervention. One
participant (4.8%) assigned to MET+CBT scheduled the MET session for another day and
failed to attend. Only 7 participants (33.3%) attended all four sessions, and 3 (14.3%) came
to three, 2 (9.5%) to two, and 8 (38.1%) to only one (the initial MET session).

No randomized students requested additional gambling treatment. TSR data revealed only 1
participant (from the assessment-only condition) received other non-study gambling
treatment. Because this level of non-study gambling treatment was low (<1%), this
participant was retained in all analyses.

Effects of interventions on gambling

Table 2 shows gambling variables over time in the three conditions. For ASI-G scores, the
group-by-time interaction effect was significant for the contrast of any treatment versus no
treatment, t(115) = 2.28, p<.05, and for each of the three interventions compared to the
assessment-only condition (Table 2). Figure 2 shows that although ASI-G scores remained
generally unchanged over time in the assessment-only condition, they decreased in all three
of the active interventions. There were no significant differences between active
interventions with respect to changes in ASI-G scores over time (all p's>.35).

Table 2 also shows two supplementary indices of gambling. In terms of days gambled, time
effects were significant over the 9-month study period, showing a general decline in days
gambling (Figure 3). The omnibus analysis comparing any intervention to the assessment
only condition revealed a significant treatment-by-time effect, t(115) = 2.24, p<.04, but
none of the three interventions differed significantly from the assessment-only condition in
terms of days gambled. With respect to dollars wagered, again, the omnibus analysis
comparing any treatment to no treatment found a significant treatment-by-time effect, t(115)
=2.22, p<.05. Only the MET condition showed a significantly greater reduction in dollars
wagered over time compared to the control condition (Table 2; Figure 4). None of the active
interventions differed significantly from one another with respect to days or dollars gambled
over time (all p's>.28).

Clinically significant improvements

At month 9, proportions (and n) of students classified as “substantially improved” based on
wagering <10.5% of income were 36.4% (n = 12 of 33), 46.9% (n = 15 of 32), 62.1% (n =
18 of 29), and 52.6% (n = 10 of 19) in the assessment only, Brief Advice, MET, and MET
+CBT conditions, respectively. Table 3 shows results from the logistic regression examining
variables putatively associated with “substantially improved” status at month 9. Step 1, with
baseline characteristics included, was not significant, y2(df=3, n=113) = 6.98, p = .07, but
the inclusion of group was significant, y2(df=6, n=113) = 12.54, p<.05. Relative to the
assessment-only group, the MET group had a significant positive relationship, with an odds
ratio (OR) of 3.41, indicating that those receiving MET had over a 3-fold increased chance
of being classified as “substantially improved” relative to those in the assessment-only
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condition. Neither the Brief Advice nor MET+CBT groups significantly altered odds of
substantial improvement.

Discussion

In this study, participants assigned to any brief intervention reduced gambling to a greater
extent than those assigned to an assessment-only control. In terms of specific interventions,
MET had consistently beneficial effects relative to assessment-only. The emphasis of MET
on personal autonomy may be particularly appealing considering the social development of
college-aged students.

The Brief Advice and MET+CBT interventions showed significant effects on some outcome
measures. In another study using a similar design, strong and consistent benefits of Brief
Advice were noted16. In that study, many participants were recruited from substance abuse
treatment programs. Demographic characteristics varied and severity of baseline gambling
problems was higher in that sample, which may have influenced treatment response.

MET+CBT was associated with some benefits in the present study. The somewhat mixed
findings with this intervention may relate to the low proportion of participants who attended
CBT sessions, with only 33% attending all three sessions. Consistent with an intent-to-treat
approach, all participants assigned to the condition were included in the analyses, as
providing an effective intervention may not be useful if few individuals engage in it.
Limiting analyses to only attendees did not substantially alter results (data not shown,
available on request), probably because few participants remained in the analyses when non-
completers were excluded, and power to detect between-group differences was limited.
Further, those who substantially reduce gambling after the baseline assessment or the MET
session may have little desire to receive additional sessions. In any case, the data fail to
support benefits of this more extended intervention relative to briefer ones, and no
significant effects, or even trends, emerged between the active interventions.

Longitudinal studies of youth demonstrate that gambling problems wax and wane over time,
even without treatment50752. However, those identified as problem gamblers in longitudinal
surveys are more likely than non-problem gamblers to report some degree of gambling
difficulties at later time points. Thus, providing a brief intervention that reduces gambling
even in the short-term may assist some students in overcoming their gambling problems and
preventing long-term adverse effects.

Among students particularly, gambling patterns may vary throughout the academic year, but
participants in this study were recruited and randomized at all times so any semester-related
effects on gambling occurred equally across groups. Use of outcome measures assessing
relatively brief time spans (one month) may obscure the ability to evaluate sustained
changes, but again randomization occurring throughout the academic year likely minimized
any effect that assessment of short timeframes had on outcomes. Nevertheless, future studies
ought to include more global and long-term measures of gambling behavior. A potential
limitation of this study is that it evaluated gambling over only a 9-month period. Either
relapses or further reductions in gambling may have occurred later, and additional benefits
of MET+CBT may have been uncovered if gambling were measured over longer time
frames.

Another consideration is that duration of contact time differed across conditions. However,
this design was planned, and all interventions were modeled after those with empirical and
theoretical support. In addition, there is debate regarding gambling outcome measures53:54.
Several were utilized in this study, and most showed concordance. The present study did not
include independent confirmation of gambling behaviors, but other studies found high
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agreement between gamblers and collaterals33:39-55. If biases are noted, they are in the
direction of participants reporting more gambling than collaterals are aware. Although these
self-report data are thought to be reliable and valid, future studies may include objective or
independent reports.

Finally, these students were not seeking treatment, and results of this study may not
generalize to those specifically desiring gambling treatment. Few students assigned to the 4-
session intervention attended all the sessions, and the sample size in this condition was low,
perhaps further obscuring ability to detect between-group differences. The study was not
powered to detect differences in efficacy between active interventions, but no clear pattern
emerged with respect to relative efficacy among the interventions, suggesting that any of
these treatments may be useful for reducing gambling in college students.

Many therapists provided interventions, thereby potentially reducing impact of particular
therapists on outcomes. However, the use of multiple therapists potentially increases
variability of outcomes, and evaluation of therapist by condition analyses were not possible
due to the large number of therapists and few participants per condition per therapist.

Strengths of this study include the very high follow-up rates and application of intent-to-
treat analyses. Employing few exclusion criteria enhances generalization of the findings.
Participants were not actively seeking treatment for gambling, making this sample similar to
the majority of problem and pathological gambling college students.

Including both problem and pathological gamblers is a strength with respect to external
validity, but also could be interpreted as a weakness as more intensive therapies may be
necessary for those with severe gambling problems. Future studies should examine more
intensive interventions for students with more severe gambling problems, but challenges
remain with respect to engagement as few attended the 4-session intervention. Participants
were not seeking gambling treatment, thereby perhaps leading to poor adherence in the most
intensive intervention.

Results from this study show that identifying problem gamblers and administering very brief
intervention strategies such as one MET session can assist in substantially decreasing
gambling for nine months in almost two-thirds of college student problem and pathological
gamblers. Given the lack of efficacious interventions for this population, these results are
noteworthy. As awareness of gambling problems on college campuses grows, more
counselors, administrators and professors are expressing interest in learning about this
disorder56, and these data provide support for brief interventions in this population.
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Figure 1.
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Flow of participants through study protocol. Please note that the method of screening (in
classrooms versus in response to flyers) was not recorded so this information cannot be

separated out.
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Figure 2.

Addiction Severity Index (ASI) Gambling scores by days since randomization to a treatment
condition. Values represent past-month measures and are estimates from random effects
regression analyses, and as such do not always match raw means presented in Table 2. MET
= Motivational Enhancement Therapy; MET+CBT = Motivational Enhancement Therapy
plus Cognitive-Behavioral.

Addiction. Author manuscript; available in PMC 2010 September 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Petry et al.

Page 14

Mean days gambled (square root)
[\®]
|

—- Control
14 —O— Brief Advice
-~ MET
0 ——-MET+CBT
0 50 100 150 200 250

Days

Figure 3.
Days wagered per month by days since randomization to a treatment condition. Values

plotted are square root transformed means. Values represent past-month measures and are
estimates from random effects regression analyses, and as such do not always match raw
means presented in Table 2. MET = Motivational Enhancement Therapy; MET+CBT =
Motivational Enhancement Therapy plus Cognitive-Behavioral.
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Figure 4.

Dollars wagered per month by days since randomization to a treatment condition. Values
plotted are log transformed means. VValues represent past-month measures and are estimates
from random effects regression analyses, and as such do not always match raw means
presented in Table 2. MET = Motivational Enhancement Therapy; MET+CBT =
Motivational Enhancement Therapy plus Cognitive-Behavioral.
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Table 3

Logistic regression analysis predicting substantial reductions in gambling at month 9.

Beta (Standard error) Wald  Significance  Odds ratio (95% Confidence interval)

Step 1

Female gender 0.71 (0.58) 1.52 0.22 2.04 (0.66-6.36)

Baseline SOGS -0.11 (0.07) 2.85 0.09 0.89 (0.79-1.02)

Days drank alcohol in past month -0.05 (0.03) 3.20 0.07 0.95 (0.89-1.01)

Step 2 - Treatment group

Brief Advice 0.39 (0.53) 0.54 0.46 1.47 (0.52-4.11)

MET 1.23 (0.56) 4.89 p<0.05 3.41 (1.15-10.11)
MET+CBT 0.79 (0.62) 1.64 0.20 2.20 (0.66-7.36)

Note. SOGS = South Oaks Gambling Screen; ASI = Addiction Severity Index; MET = Motivational Enhancement Therapy; MET+CBT =

Motivational Enhancement Therapy plus Cognitive-Behavioral.
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