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Abstract
Nationally, college drinkers exhibit the highest rates of alcohol consumption and represent the largest
percentage of problem drinkers. Group motivational enhancement therapy (GMET) has been found
to catalyze problem drinking reductions among college student samples. While research supporting
the use of single-session GMET in college samples (general and mandated) is emergent, no studies
have evaluated a comprehensive model of the potential active ingredients of this group intervention.
College students (N = 206; 88% Caucasian; 63% male; M age = 18.6) mandated to a university alcohol
diversion program were randomly assigned to one of three conditions: the standard-of-care two-
session ‘Focus on Alcohol Concerns’ education group (FAC), a single group motivational
enhancement therapy (GMET), or a single Alcohol Information-only control group (AI) to evaluate
the role of five putative mediators: readiness to change, self-efficacy, perceived risk, norm estimates,
and positive drinking expectancies. At three and six month follow-ups, GMET students demonstrated
greater reductions in problem drinking outcomes (drinks per drinking day, hazardous drinking
symptoms, and alcohol-related problems). Of the five mediators proposed, only self-efficacy
emerged as a significant mediator.
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Introduction
Nearly 31% of college students meet criteria for alcohol abuse and 6% for alcohol dependence
(Knight, et al., 2003). In fact, during the past decade, 18-24 year-olds have had the highest
rates of alcohol consumption and problem drinking in the country (DHHS, 1997). Studies show
that students who binge drink (consuming four or more drinks per drinking episode for women;
and five or more for men) are significantly more likely to have substantial negative alcohol-
related consequences, including drinking and driving, physical/sexual assault, serious injury
and fatality (e.g., Abbey, 2002; Hingson, Heeren, Winter, & Wechsler, 2005). Moreover, binge
drinking does not simply affect the drinker. Rather, it impacts the entire university community,
with secondhand effects of drinking leading to increased risk of property damage, sexual
assault, and interpersonal victimization (Wechsler, Lee, Nelson, & Kuo, 2002).

To prevent and/or reduce the prevalence and negative consequences of binge drinking, many
universities have implemented heightened campus policing, citations for underage alcohol
possession and/or consumption, and hefty penalties such as monetary fines, academic
probation, and mandatory alcohol education programming (N. P. Barnett & Read, 2005).
Studies show that students cited for alcohol-related infractions and mandated to intervention
report higher alcohol use (greater percentage of drinking days), greater alcohol-related
problems, and poorer academic performance than non-adjudicated college students (Caldwell,
2002; Fromme & Corbin, 2004). As mandated students tend to evidence greater/heavier
drinking, this is an ideal group for intervention. In the past decade there has been a surge in
intervention studies with mandated students, and many of these have successfully led to
reductions in binge drinking and related consequences (e.g., N. P. Barnett, et al., 2004; Borsari
& Carey, 2005; Borsari, O'Leary Tevyaw, Barnett, Kahler, & Monti, 2007; Fromme & Corbin,
2004; Harris, Aldea, & Kirkley, 2006; LaBrie, Lamb, Pedersen, & Quinlan, 2006; LaBrie,
Thompson, Hutching, Lac, & Buckley, 2007; O'Leary Tevyaw, Borsari, Colby, & Monti,
2007; White, et al., 2006; White, Mun, & Morgan, 2008; White, Mun, Pugh, & Morgan,
2007).

Components of Effective Interventions for College Students
A recent meta-analysis evaluating alcohol abuse interventions with college students indicated
that in terms of salient active ingredients, interventions that contained components of
motivational interviewing showed greater efficacy in reducing alcohol-related problems in
short-term follow-ups (B = 0.21; Carey, Scott-Sheldon, Carey, & DeMartini, 2007). Moreover,
Carey and colleagues (2007) found that while students in active intervention conditions
evidenced less extreme drinking than those in control conditions, interventions that were
presented in person (B = 0.17) that included the presentation of normative feedback (B = 0.17),
feedback on expectancies or motives for drinking (B = 0.27), and weighing pros and cons of
drinking (frequently also referred to as the “decisional balance exercise”; B = 0.17) were the
most successful. These components are consistent with the strategy of motivational
enhancement therapy (MET; Miller, Zweben, DiClemente, & Rychtarik, 1999), an intervention
approach based on the foundation of motivational interviewing (MI; Miller & Rollnick,
2002). Like MI, MET is an empathic, nonjudgmental, and directive way of being with people,
which may include discussions of expectancies and motives for drinking, as well as discussions
of the potential pros and cons of alcohol consumption. In addition to the fundamental tenets
of MI (rolling with resistance, accurate empathy, development of discrepancy, support of self-
efficacy), MET consistently includes the provision and discussion of normative feedback
(Miller, et al., 1999).

While Carey and colleagues' (2007) meta-analysis found greater support for individual versus
group interventions (B = 0.28), individual interventions are not always feasible or cost-
effective. Moreover, frequently, court-referred or university-based education programs such
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as diversion programs for Driving while Under the Influence (DUI) or Minor in Possession
(MIP) infractions are provided in a group modality. These are the most common sources of
public health alcohol programming and as such, these group programs receive the majority of
public funding for alcohol intervention. In addition, while many mandated interventions tend
to be comprised of multiple sessions, large reviews have indicated that brief interventions have
gained the strongest empirical support in effectively treating alcohol use disorders (Miller &
Wilbourne, 2002). As brief group MI has the potential to be an efficacious and cost-effective
alternative for public health secondary prevention in university and court diversion programs,
several studies have begun to evaluate the theoretical and empirical efficacy of group MI/MET
approaches with mandated students (e.g., Fromme & Corbin, 2004; LaBrie, et al., 2006; LaBrie,
Pedersen, Lamb, & Quinlan, 2007; LaBrie, Thompson, et al., 2007).

Search for the Active Ingredients of Group MI/MET
With varying levels of treatment fidelity in MI/MET interventions, many have called for the
identification of the active ingredients that may be driving the efficacy of this intervention in
individual (Burke, Arkowitz, & Menchola, 2003; Moyers, et al., 2007), as well as group
contexts (LaBrie, Pedersen, et al., 2007). Understanding the active ingredients is critical to
determining how to formulate more targeted, efficacious interventions, as well as how to
improve interventionist training.

One way of evaluating the active ingredients is through examining intervention mediators and
moderators (e.g., Moyers, et al., 2007). However, to date, only four published studies have
investigated the influence of posited active ingredients in group MI/MET (GMI/GMET)
interventions (Fromme & Corbin, 2004; LaBrie, et al., 2008; Larimer, et al., 2001; Rosenblum,
Cleland, Magura, Mahmood, & Kosanke, 2005). While these studies supported the role of
social and enhancement motives for drinking as an active ingredient of GMI/GMET
interventions, contrary to their predictions, readiness to change drinking, readiness to attend
treatment, perceived drinking-related risks, hostility, and coping and conformity motives for
drinking did not gain support. Interestingly, even readiness to change—long thought of as one
of the most important factors in MI/MET success—has received mixed evidence in college
samples (Fromme & Corbin, 2004). And, despite the fundamental role of self-efficacy within
this approach (Miller & Rollnick, 2002), we could find no published studies evaluating its role
in GMI/GMET interventions.

Potential Mediators of GMET
The foundation of all MI/MET approaches includes rolling with clients' resistance, supporting
clients' self-efficacy, developing the perception of discrepancy between clients' current
behaviors with short and long-term goals, and conveying accurate empathy (Miller & Rollnick,
2002). However, other factors may be salient to catalyzing college students' responsible
drinking behavior. Some studies suggest that increasing perceived risk, decreasing clients'
perceptions of the prevalence of drinking in their communities (norm estimates), and
decreasing clients' expectancies for positive effects of drinking (positive drinking
expectancies), would all theoretically lead to reductions in college student problem drinking.
Hypothetically, increasing clients' awareness of actual drinking-related risks, positive and
negative outcomes of drinking, and normative drinking levels would lead to decreased
consumption of alcohol, decreased experience of alcohol-related problems, and lower alcohol-
related risk behavior. While several prior studies have investigated the role of several
independently active ingredients, we could find no studies that evaluated an integrated model
investigating putative active ingredients of this group intervention. A mediational analysis via
structural equation modeling (SEM) enables a detailed assessment of how active ingredients
may relate to changes in drinking behavior with this high risk, heavy drinking sample.
Specifically, we proposed to evaluate a model whereby immediate changes in ingredients

LaChance et al. Page 3

Psychol Addict Behav. Author manuscript; available in PMC 2010 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



associated with positive GMET outcomes such as, increased readiness to change (e.g., Carey,
Henson, Carey, & Maisto, 2007, 2009; Fromme & Corbin, 2004; Maisto, et al., 2001;
ProjectMatchResearchGroup, 1997), increased self-efficacy (e.g., Harris, et al., 2006; Miller
& Rollnick, 2002; Schulenberg, Wadsworth, & O'Malley, 1996), increased perceived drinking-
related risks (e.g., “I am likely to ride with people who drive dangerously when I am drinking;”
Fromme, Katz, & D'Amico, 1997), decreased norm estimates (e.g., L. A. Barnett, Far, Mauss,
& Miller, 1996; Borsari & Carey, 2005; Larimer, Irvine, Kilmer, & Marlatt, 1997; Walters,
Vader, Harris, Field, & Jouriles, 2009; Wood, Capone, Laforge, Erickson, & Brand, 2007),
and decreased positive drinking expectancies (Borsari & Carey, 2005; Borsari, et al., 2007;
Carey, Henson, et al., 2007; LaBrie, et al., 2006; Oei & Burrow, 2000; Oei & Morawska,
2004) would result in reduced consumption of alcohol, hazardous drinking symptoms, and
alcohol-related negative consequences. Given the current support for GMI/GMET with college
students (e.g., Fromme & Corbin, 2004; LaBrie, et al., 2008; LaBrie, et al., 2006; LaBrie,
Pedersen, et al., 2007; LaBrie, Thompson, et al., 2007; Larimer, et al., 2001; Michael, Curtin,
Kirkley, Jones, & Harris, 2006) and the theoretical consonance, as well as the cost-effectiveness
of using group approaches with students mandated to alcohol treatment (e.g., Harris, et al.,
2006; LaBrie, et al., 2006; LaBrie, Thompson, et al., 2007), it is particularly important to know
the active ingredients driving these interventions, and how these ingredients compare across
three different interventions.

The objectives of the present study were to test the efficacy of a GMET versus two different
mandated alcohol education groups with college students in an alcohol diversion program. Two
control conditions were selected, as one was the current mandated alcohol intervention program
provided by the university (the standard of care; “Focus on Alcohol Concerns”; FAC; two
three-hour group). However, because this intervention was twice as long as the GMET
condition (one three-hour group), we also included a third condition, a brief (one three-hour
group) alcohol information (AI) condition that was derived from and matched to the FAC
condition in terms of content, and matched to the GMET condition in terms of time. It was
hypothesized that one, three-hour session of GMET would produce three- and 6-month
drinking outcomes superior to both the FAC alcohol education program as well as the brief
time-matched AI control session. Based on previous research, it was hypothesized that the
GMET would catalyze decreases in problem drinking, operationalized as decreases in drinks
per drinking day, hazardous drinking symptoms, and alcohol-related problems. In addition,
this study sought to evaluate the strength of five putative active ingredients in GMET, including
readiness to change, self-efficacy, perceived risk, norm estimates, and positive drinking
expectancies through a mediational model.

Method
Participant Recruitment

With the participating university's institutional review board approval, students were recruited
from a large, western university student health center. As part of university policy, students
who received a first-offense Minor in Possession (MIP) or Minor Driving under the Influence
(minors driving with .02+ BAC) violation were placed on probation for one full semester,
completed five hours of community service, and attended required diversion (alcohol education
as developed by a university affiliate). Similar to the approach of other mandated student
studies (Carey, et al., 2009), students were referred to participation in the research study by
alcohol diversion staff. To be included, students had to be over age 18, referred to diversion
for an alcohol-related offense, and provide written informed consent agreeing to random
assignment to one of the three conditions as well as participation in 3- and 6-month follow-
ups. Following the provision of written informed consent, students completed a set of baseline
questionnaires.
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Participants and Randomization
Of the 225 students who contacted the study to express interest in participating, 206 (92%)
students successfully completed the baseline assessment and intervention. The final sample
self-identified as 88% Caucasian, 7% Hispanic, Asian, or African-American, and 5%
unidentified. The mean age was 18.6 years and 63% of the sample was male, representative of
many mandated college student drinking samples (e.g., O'Leary Tevyaw, et al., 2007; White,
et al., 2008). Participants were randomly assigned to one of three conditions, either the standard
two, three-hour Focus on Alcohol Concerns alcohol-education group (FAC, n = 80), one three-
hour group motivational enhancement therapy session (GMET, n = 68), or one three-hour
Alcohol-Information group (AI, n = 58). All groups were restricted to four to ten participants.
Randomization by the roll of a die occurred after groups were scheduled, 24 hours prior to the
group.

Assessment Procedure
At recruitment, participants completed a baseline packet that included demographics, drinking
measures, and personality measures. Responses from baseline questionnaires were used to
create personal feedback handouts for those in the GMET condition. Immediately upon
completion of the group intervention, all participants completed the post-treatment packet of
program satisfaction and the putative mediators. At each follow-up, subjects completed
outcome measures on drinking, risk-taking behavior, and alcohol-related consequences.
Follow-ups were completed via a secured internet web-page at 3-month and 6-months.

Measures
A demographics questionnaire was administered at the initial baseline session to collect
information on age, sex, marital status, SES, occupation, income, education, and race/ethnicity.

Problem Drinking Outcomes—We believed that the most salient outcome variables to
assess were the three drinking behaviors that had led to (and could continue) to result to
students' involvement in alcohol diversion (high quantity and frequency of drinking, hazardous
drinking), as well as the experienced negative consequences of alcohol use. Thus, three
outcome measures were selected to clearly determine the impact of the interventions across a
spectrum of problem drinking behaviors: average amount consumed per drinking occasion,
hazardous drinking symptoms, and alcohol-related consequences.

Average Drinks Per Drinking Day (DDD): Alcohol Use History Questionnaire: Similar to
the assessment approach of LaBrie and colleagues (e.g., LaBrie, Thompson, et al., 2007), four
items were used to comment quantity and frequency of alcohol use during the past three months.
This measure yielded data regarding the type of alcohol most frequently consumed, the average
number of drinking episodes during the past three months (frequency), the largest amount
(quantity) consumed on one occasion, and the average number of drinks per drinking occasion
(average drinks per drinking day).

Hazardous Drinking: The Alcohol Use Disorders Identification Test: (AUDIT; Babor,
2006) contains 10 items to assess hazardous drinking symptoms. Recent studies (Kelly,
Donovan, Chung, Cook, & Delbridge, 2004) as well as the most recent version of the instrument
manual (Babor et al., 2006), have found that a cut score of 10 provides greater specificity in
indicating hazardous drinking behaviors and greater likelihood of meeting criteria for alcohol
use disorders (AUDs). Reliability for this measure was good in this sample, α = .85.

Alcohol-Related Problems: The Rutgers Alcohol Problem Index: (RAPI) is the gold
standard measure of alcohol-related problems with late adolescent and college samples (White
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& Labouvie, 1989), being the instrument of choice to assess alcohol-related problems across
a number of college student studies (e.g., Borsari & Carey, 2000; Carey et al., 2006; 2009;
LaBrie et al., 2007, 2008; Walters et al., 2009). Reliability for the RAPI in this sample was
high, α = .90.

Proposed Mediators
Readiness to Change: The Stages of Change Readiness and Treatment Eagerness Scale:
(SOCRATES; Miller & Tonigan, 1996) evaluated readiness to change immediately post-
intervention. The scale has 19-items, using a 5-point Likert scale, with high levels of reliability
and validity (Isenhart, 1994; Monti, et al., 1999). Reliability for the SOCRATES for this sample
was good, α = .89.

Self-Efficacy: The Drinking Refusal Self-Efficacy Questionnaire: (DRSEQ; Young, Oei,
& Crook, 1991) is a 31-item, Likert scale measure that assesses individuals' confidence to resist
drinking in three types of situations. The first factor includes Social Pressure Situations (i.e.,
“when friends are drinking,” “at a party;” α=.94). The second includes Emotional Stressors
Situations (i.e., “when feeling frustrated,” “when feeling down;” α=.95). And, the third includes
Opportunistic Drinking Situations, when alcohol is readily available (i.e., “when listening to
music,” “at home alone;” α = .92).

Perceived Risk: The Perceived Risk Behavior Questionnaire: (P/RBQ; Shaw, Wagner,
Arnett, & Aber, 1992) measures perceived drinking-related risk with 22-items, on a Likert
scale, by asking respondents to assess risk associated with alcohol-involved behaviors (e.g.,
“having sex without contraceptives”, “destroying property”). Reliability for the P/RBQ in this
sample was adequate, α = .83.

Norm Estimates: Similar to the work of Walters and colleagues who evaluated this construct
with a single question (2009), this variable was evaluated using a single item commenting
perception of peer alcohol use with the question, “How many drinks do most students have
when they party?”

Positive Drinking Expectancies: The Positive Drinking Expectancies Scale: (DEQ; Young,
Knight, & Oei, 1990) measure evaluates young adults' expectancies for the positive effects of
drinking, including tension reduction. Within this sample, reliability for this measure was fair,
α = .72.

Treatment Fidelity and Satisfaction
To evaluate treatment fidelity and participant satisfaction with each condition, participants
were administered a 12-item questionnaire regarding detailed aspects considered salient and
unique to each group process (GMET = “How empathic was the leader?,” “The leader helped
me feel I could change if I wanted to,” “How much time did the group engage in discussion or
listen to the lecture?,” receipt of personal feedback; FAC and AI = receipt of general
information in a lecture format), as well as overall satisfaction with the condition.

Follow-Up Assessment via Internet
Participants completed three- and six-month assessments via a secured, password-protected
webpage provided to students. As with other recent college student studies (e.g., LaBrie, et al.,
2008; LaBrie, Thompson, et al., 2007), internet follow-ups have been selected as an excellent
method to collect follow-up information in a manner that has low demand characteristics, as
well as no penalties for providing honest (accurate) information about drinking behavior. To
gain the most precise evaluation of behavior during the follow-up periods, the timeframe on
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all administered measures was modified to comment the past 3-months (e.g., versus past year).
All measures were compiled into a simple forced-choice questionnaire, in the same order as
the original baseline questionnaire package. Study staff determined that the internet
administration was easy enough to understand that it did not warrant the inclusion of a separate
training tutorial. Students were prompted to fill out the online questionnaire via an automated
email that informed them that the follow-up was due. In this email, they were provided a link
that launched the questionnaire via the internet, as well as a logon password. To prevent
duplicated information, students used their student ID and unique study-provided password.
If students did not complete the questionnaire in one week, they were given a reminder call by
the first author, as well as sent a weekly reminder email until the completion of their assessment,
and/or 45 days had past, at which point, the follow-up was considered missed and incomplete.
Upon completion of the assessment, the student clicked ‘submit’ and the assessment was
directly sent to the research staff. In addition, while one recent paper found otherwise (Walker
& Cosden, 2007), many studies have found that college students' self-reports of drinking are
consistently confirmed by collaterals and other knowledgeable sources (Clark & Winters,
2002; Marlatt et al., 1998) and that use of collaterals with college student samples can increase
misclassification error (Laforge, Borsari, & Baer, 2005). Thus, for this reason, collateral
information was not sought for this study. In addition, due to the anonymity of the internet-
based questionnaire, it was hoped that students were more likely to report their drinking
candidly.

Participant Compensation
As students became involved in the alcohol diversion program due to an alcohol-related
infraction (e.g., drinking on campus, being charged with a minor-in-possession), the
university's Judicial Affairs department requested (and was supported by the university
institutional review board) that participants not be compensated for the assessment and
treatment components of this study. Thus, similar to Carey and colleagues' work with a similar
population (2009), participants were only paid for completion of the 3- and 6-month follow-
up sessions, for which they were mailed a $15 money-order following completion of each.

Treatment Conditions
Specific written protocols were developed for the GMET, FAC, and AI. Group leaders were
trained to follow protocols and employed an administration checklist following each group to
verify consistency across groups. For this study, two Master's-level group leaders provided
each of the three interventions. One group leader was recruited from the diversion program.
She was additionally trained in the administration of the GMET and AI protocols. The other
interventionist was the first author, who received training in individual MI/MET interventions
by the fourth author, an established researcher of MI/MET interventions and addiction.

Group Motivational Enhancement Therapy (GMET)
The GMET condition consisted of a three-hour group following the MET procedures outlined
in previous studies with adolescents (Monti, Barnett, O'Leary, & Colby, 2001) and adapted for
a group modality. Specifically, four MET activities were conducted in a group format,
involving students writing their replies on a blackboard to enable the entire group to evaluate
the responses. First, the group engaged in a group decisional balance paradigm, whereby
students were asked to explore the pros and cons of drinking, including experienced and
potentially dangerous situations. The group leader relied on MI-consistent approaches (see
Moyers, et al., 2007), including reliance on reflections, open-ended questioning, affirmations,
and summary statements, with the goal of decreasing resistance, demonstrating accurate
empathy, developing discrepancy between ideal and current alcohol use, and supporting self-
efficacy (Miller & Rollnick, 2002). Second, during the feedback component of the GMET, in
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an MI-consistent manner (meaning, in an open, non-judgmental approach) students were
provided personalized feedback handouts including their own self-reported drinking patterns,
quantity/frequency rates, BAC levels, and other drug use compared to the national averages.
Third, the group leader employed reflections and empathic, open-ended questioning to develop
participants' ambivalence regarding current drinking or substance abuse, and to elicit
statements for change. Fourth, the group leader engaged the group on a discussion of harm-
reduction approaches through encouraging participants to help each other to develop behavioral
strategies to alter high-risk drinking, substance abuse, and risk-taking.

Focus on Alcohol Concerns Diversion Program (FAC)
Developed by a university affiliate for alcohol diversion for mandated students, this standard
of care condition consisted of two three-hour groups. This previously established treatment
protocol was designed to educate students on alcohol and substance abuse, consequences from
use, legal policies, and university resources. Additional components of this intervention
included: (1) the receipt of an informational FAC handbook, (2) watching brief alcohol-
education videos, (3) an alcohol and substance abuse quiz, (4) completing a calendar to estimate
total past-year alcohol use, alcohol-related money spent, and other drug and tobacco use, (6)
information on STDs, drug use, ways to identify an alcohol or drug problem, (7) an overview
of university resources and clinics. Questions and/or incorrect statements about alcohol use
were answered or clarified. Unlike the GMET, the group leader did not elicit individualized
information or engage in collaborative harm-reduction.

Alcohol Information Group (AI)
The AI group consisted of one three-hour informational group. The group leader provided
participants with handouts on the social, behavioral, and biological effects of alcohol and other
substance abuse. This followed the FAC handbook, but was in a significantly briefer format
(one three-hour session versus two three-hour sessions). In a lecture format, participants
received information in the following three domains: legal (campus and state drinking policies)
and physiological (impact of alcohol, alcohol poisoning, gender differences in metabolism)
consequences of substance abusing behavior. Similar to the FAC intervention, the leader
answered questions related directly to alcohol or substance abuse. Different from the FAC
condition, participants were not shown videos nor asked to complete in-group assignments.
Similar to the FAC and discrepant from the GMET, the group leader did not elicit
individualized information or engage in collaborative harm-reduction.

All Conditions
In all conditions, participants were given information on legal requirements for drinking and
driving, the FAC handbook, and referred to general information on the physiological impact
of alcohol, alcohol poisoning, gender differences in metabolism, information on substance
abuse, and information on university resources and clinics.

Results
As a first step in our analyses, the skew and kurtosis of all variables included as either outcomes
or mediational variables were examined. No meaningful departures from normality were seen,
nor were there extreme outliers in the data.

Success of Randomization
Pretest equivalence of conditions across demographics and baseline measures (e.g., problem
drinking, putative mediators) were assessed via individual analyses of variance (ANOVAs);
no significant differences were found at baseline, suggesting successful randomization (see
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Table 1). Students were randomly assigned to condition via dice-roll. Group sizes ranged from
4 to 10 students and there were a total of 27 groups: 9 FAC groups, 10 GMET groups, and 8
AI groups.

Satisfaction and Validity of Conditions
In terms of satisfaction, across the three groups, 91% of all participants rated their experience
as “Good” or “Excellent.” Moreover across the three groups, no significant differences
emerged in terms of students' satisfaction with group leaders or the quality of the group
discussion. In addition, expected differences were found across group content and process.
Specifically, GMET participants were significantly more likely than FAC or AI participants
to report that they were “given specifics about how much I drink or use drugs compared to
peers” [F(2,192) = 10.48, p < .001] and that the group provided “specific strategies to change
my drinking or drug use, if I wanted to” [F(2,193) = 4.56, p < .05]. AI participants were more
likely to rate the group leader as didactic with the leader talking 81% of the time versus 42%
for the FAC and 46% for the GMET groups [F(2,190) = 10.24, p < .001].

Intervention Effects on Putative Mediators at Immediate Post-test
To examine the effects of the efficacy of the interventions on the five putative mediators (e.g.,
readiness to change, self-efficacy, perceived risk, norm estimates, and positive drinking
expectancies), ANCOVA models were estimated where pretest scores were included as
covariates for each respective construct. In the event of a significant main effect, alpha inflation
of post-hoc comparisons was addressed using the Tukey-Kraemer correction. Evaluating an
intervention conducted in groups requires specialized analytical techniques to ensure accurate
estimates of intervention effects that account for the clustered nature of the data (Raudenbush
& Bryk, 2002). As a first step, and prior to conducting other analyses, the intraclass correlation
(ICC or ratio of between group variance to total variance) associated with each mediator and
outcome variable was computed. The majority of the ICC values were zero or close to zero
and would produce little (if any) inflation of Type I error (Cohen, Cohen, West, & Aiken,
2003), however the values for two of the self-efficacy scales were moderate (.11 and .12), and
one larger value of .29 was observed for positive alcohol expectancies. Analyses were thus
conducted in a multilevel framework to account for any potential non-independence of
observations at the group-level. SAS Proc Mixed was used for all analyses conducted in SAS
9.2 and a complex sample function that is available in MPlus that accounts for non-
independence by using a sandwich estimator to adjust standard errors and χ2 values was used
for the mediation model. Pre- and post-test means, along with significance tests for main effects
and posthoc pairwise comparisons corrected for alpha-inflation, are presented in Table 2. With
regard to missing data, both SAS Proc Mixed and Mplus utilize modern maximum-likelihood
(ML) based approaches to the treatment of missing data, allowing all possible datapoints to be
utilized in the analyses. Proc Mixed utilizes an EM algorithm for ML estimation of missing
values, while Mplus includes the capability to test models using a full information (direct) ML
estimator. The ML approach is considered the state of the art for dealing with data that are
missing at random, and has been shown to address data that display levels of missingness in
line with and even considerably worse than those observed in this study (Enders & Bandalos,
2001; Schafer & Graham, 2002).

In contrast with predictions, analyses of changes indicated that there were no significant
intervention effects on readiness to change or norm estimates. However, consistent with
predictions, analysis of the three self-efficacy subscales (social pressure situations, emotional
stressor situations, and opportunistic drinking situations) indicated that self-efficacy in social
pressure situations evidenced a significant intervention effect. Post hoc comparisons revealed
that all means between the three interventions were significantly different from one another,
indicating that self-efficacy in social pressure situations was highest for those participants in
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the GMET, significantly lower for those in the AI intervention, and lowest for those in the FAC
intervention. For self-efficacy in emotional stressor situations, there was a marginal
intervention effect. Post hoc comparisons showed that self-efficacy in emotional stressor
situations was higher in the GMET as compared to the FAC intervention, but neither group
was significantly different from the AI intervention. For self-efficacy in opportunistic drinking
situations there was a significant intervention effect, with post hoc comparisons showing that
self-efficacy in opportunistic drinking situations was higher in the GMET as compared to the
FAC intervention, but neither group was significantly different from the AI intervention. In
terms of perceived risk, analyses revealed a significant intervention effect such that perceived
risk was significantly higher in the GMET group as compared to the AI and FAC interventions,
and the latter two were not significantly different from one another. In addition, significant
intervention effects were seen for positive drinking expectancies. Post hoc comparisons
showed significantly lower positive drinking expectancies in the FAC and GMET interventions
than in the AI intervention, though the FAC and GMET did not differ from one another.

Attrition Analyses
Similar to other studies of college student drinking (e.g., Carey, et al., 2009; Larimer & Cronce,
2007; Wood, et al., 2007), we achieved an acceptable follow-up rate, with a total of 80%
(n=164) of the participants retained at the 3-month follow-up, and 76% (n=157) retained at the
6-month follow-up. Attrition analyses were conducted following the methods of Jurs and Glass
(1971), using baseline problem drinking risk status as assessed by average drinks per drinking
day (DDD), alcohol-related problems (RAPI), and hazardous drinking symptoms (AUDIT).
The 3-month analyses showed no differential attrition by average drinks per drinking day
(DDD) or alcohol-related problem scores (RAPI), but that participants with lower hazardous
drinking symptoms (AUDIT) scores at baseline were more likely to attrit (p < .05). However,
at 3-months, there were no groupXretention interactions that would indicate differential
attrition by condition associated with these risk factors. The 6-month analyses showed that
there was no differential attrition by average drinks per drinking day (DDD), alcohol-related
problem scores (RAPI), or hazardous drinking symptom scores (AUDIT). However, there was
one significant groupXretention interaction (p<.05) for average drinks per drinking day (DDD),
that indicated differential attrition by condition associated with this risk factors. Specifically,
in the AI condition, those who had greater DDD scores (who were heavier drinkers at baseline)
were more likely to attrit at the 6-month follow-up. In sum, our generalizability at 3-months
is somewhat limited by the preferential loss of lighter drinkers from the study, and our
generalizablity at 6-months is somewhat limited by the preferential loss of heavier drinkers
from the study. Thus, results should be interpreted in light of these considerations.

Intervention Effects on Behavior at Follow-up
The influence of the interventions on the problem drinking outcomes (e.g., alcohol-related
problems; RAPI, hazardous drinking symptoms; AUDIT, average drinks per drinking day;
DDD) was explored via the same ANCOVA strategy where pretest scores were included as
covariates for each outcome. We estimated one set of models for the 3-month outcomes and
one set for the 6-month outcomes using the Tukey-Kraemer corrected post-hoc comparisons
in the event of significant main effects. Analyses were again conducted in a multilevel
framework in Proc Mixed to account for the clustered nature of the data.

For hazardous drinking symptoms (AUDIT) at 3 months, analyses highlighted a significant
intervention effect, supported by a large effect size. Post hoc comparisons indicated that
AUDIT scores were significantly lower in the GMET, as compared to both the FAC and the
AI interventions (see Table 3). The other two conditions, FAC and AI, were not significantly
different from one another. At 6 months, a similar pattern emerged, with a significant
intervention effect, again supported by a large effect size. Post hoc comparisons showing
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AUDIT scores were significantly lower in the GMET, as compared to both the FAC and the
AI interventions. The FAC and AI were not significantly different from one another.

For alcohol-related problems (RAPI) at 3 months, analyses indicated a marginal intervention
effect, with a small-medium effect size. Post hoc comparisons indicated that RAPI scores were
significantly lower in the GMET intervention as compared to the AI intervention. The FAC
was not significantly different from either the GMET or the AI intervention. At 6 months,
however, a significant intervention effect emerged, as indicated by a large effect size. Post hoc
comparisons showing that RAPI scores were significantly lower in the GMET intervention as
compared to both the FAC and the AI. The FAC and AI were not significantly different from
one another.

For average drinks per drinking day (DDD) at 3 months, analyses indicated a significant
intervention effect, supported by a large effect size. Post hoc comparisons revealed that average
drinks per drinking day (DDD) were significantly lower in the GMET, compared to the AI
intervention. Similar to the outcomes for the RAPI, the FAC was not significantly different
from either the GMET or the AI intervention. The same pattern emerged at 6 months, where
a significant intervention effect was evident, supported by a large effect size. Post hoc
comparisons showing that average DDD were lower in the GMET intervention as compared
to the AI intervention. The FAC intervention was not significantly different from either the
GMET or the AI intervention.

Test of the Mediational Model of Intervention Effects
Mediational analyses via path analysis were used to examine the mechanisms by which the
interventions had effects on problem drinking outcomes (Baron & Kenny, 1986; Bryan, Aiken,
& West, 1996; Bryan, Schmiege, & Broaddus, 2007; West & Aiken, 1997). Mediational
analysis determines whether immediate post-treatment changes in readiness to change, self-
efficacy, perceived risk, norm estimates, or positive drinking expectancies effectively explain
the variance in problem drinking reductions. These analyses involved the formation of two
contrast codes that served as exogenous variables in the mediational model. One contrast
compared the “active” interventions (FAC, GMET) versus the “control” condition (AI), and
the second contrast compared the FAC intervention versus the GMET intervention. These
contrasts were orthogonal where, for the first contrast, the AI condition was coded as “-1” and
the two active interventions each as “+.5.” For the second contrast, the AI condition was coded
as “0,” the FAC condition was coded as “-.5,” and the GMET condition as “+.5.” Since there
were no differences at baseline on any of the mediators, the variables included in the model
were the posttest values on the five proposed mediators (c.f., Bryan et al., 1996; West & Aiken,
1997). Because our self-efficacy measure has three distinct subscales, we estimated the self-
efficacy mediator as a latent variable with three indicators (i.e., the three subscales of social
pressure, emotional stressors, and opportunistic drinking). To be parsimonious in examining
the influence of the interventions and mediators on our outcome, we also estimated latent
variables for the 3- and 6-month drinking outcomes. Specifically, problem drinking at each
follow-up was estimated as a latent variable with the hazardous drinking symptoms (AUDIT),
alcohol-related problems (RAPI), and average drinks per drinking day (DDD) variables as
outcomes. Path analyses were utilized to determine whether complete mediation of program
effects occurred following similar procedures utilized in prior intervention research (Bryan, et
al., 1996; Schmiege, Broaddus, Levin, & Bryan, 2009).

The multi-component theoretical model was estimated in Mplus 5.2. Model fit was assessed
with the Comparative Fit Index (CFI; Bentler, 1990), the Root Mean Square Error of
Approximation (RMSEA; Steiger, 1990), and the Standardized Root Mean Square Residual
(SRMR). Original estimation of the model included all possible correlations among the
mediators, though all but one of these were non-significant and negatively impacted the
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RMSEA and SRMR, both of which penalize for overfit. Thus, only the significant correlation
between the mediators was included [between self-efficacy and perceived risk (r = .34, p<.
001)]. In addition, due to shared method variance it was necessary to estimate the correlation
between the error terms for the RAPI and the DDD variables utilized in the problem drinking
outcomes (e.g., correlating the error of the 3-month RAPI with the 6-month RAPI). This model
exhibited adequate fit (χ2 (78, n=206) = 169.022, p<.001, CFI = .93, RMSEA = .08, SRMR
= .06).

As a first pass at whether successful mediation of the effects of the interventions on problem
drinking outcomes had been obtained, we estimated four additional models wherein the direct
path from one of the contrasts to the 3-month and 6-month outcomes, respectively, was
estimated. Satorra and Bentler (2001) provide the derivation of a formula for a scaling factor
to adjust the χ2 difference test for nested models which utilize the ML robust estimator as ours
did, and this formula was utilized to compute the 1 degree of freedom Satorra-Bentler scaled
χ2 difference tests of whether the addition of the direct effect significantly improves the fit of
the model. Though the tests for direct remaining relationships of the intervention on 6-month
outcomes were non-significant, there were significant remaining direct effects from both
contrast 1 (GMET and FAC versus AI) to 3-month outcomes, (χ2 (1, n=206) = 8.039, p<.001)
and from contrast 2 (GMET versus FAC) to 3-month outcomes (χ2 (1, n=206) = 4.43, p<.05).
These findings suggest that mediation was by no means complete, and there were direct effects
of the interventions on problem drinking outcomes that were not accounted for by the mediators
tested in this study. Given this evidence, we re-estimated the model including direct paths from
the contrasts to the 3-month drinking outcomes. Model fit, not surprisingly, was improved
somewhat (χ2 (76, n=206) = 158.774, p<.001, CFI = .93, RMSEA = .07, SRMR = .04), and
this model appears in Figure 1, along with standardized parameter estimates and significance
levels.

To examine whether any mediation did occur through our mediators, we examined the z-test
for the adaptation of the Sobel (1982) test of the indirect effects implemented in MPlus 5.1. A
significant z-score is evidence of a significant indirect (i.e., mediated) effect, and thus
represents a test of whether the mediated effect is significantly different from zero. MPlus
provides both the test of specific indirect effects (e.g., from contrast 1 through self-efficacy
and 3-month problem drinking outcomes to 6-month problem drinking outcomes) as well as
the overall test of mediation from one exogenous variable to one outcome (e.g., from contrast
1 through ALL mediators to 6-month problem drinking outcomes) computed as the sum of the
specific indirect effects. In this model, the overall indirect effects from contrast 1 to both 3-
month and 6-month were not significant. However, the overall indirect effect from contrast 2
(GMET versus FAC) to both 3-month (z=-2.04, p<.05) and 6-month (z = -1.96, p = .05)
behavioral outcomes were significant. Unsurprisingly, for both the 3-month (z = -2.21, p < .
05) and 6-month cases (z = -2.19, p < .05), it was the specific indirect effect self-efficacy that
was significant. There were no other significant specific indirect effects.

As can be seen in Figure 1, for the first contrast, there was only one significant effect on the
mediators. The GMET and FAC conditions resulted in significantly lower positive drinking
expectancies as compared to the AI condition. The second contrast demonstrates that,
compared with the FAC group, the GMET intervention resulted in significantly higher self-
efficacy, significantly higher perceived risk, and significantly lower positive drinking
expectancies. In terms of the relationship of the mediators to the outcomes, higher self-efficacy
was related to lower levels of problem drinking. In contrast, readiness to change as assessed
by the SOCRATES was related to significantly higher problem drinking outcomes at follow-
up, suggesting that those individuals who identified more of problem with their drinking, in
fact, drank more, engaged in more hazardous drinking behavior, and experienced more
negative consequences of drinking. Higher norm estimates were related to higher problem
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drinking outcomes. Perceived risk and positive drinking expectances were unrelated to problem
drinking outcomes. In this analysis, and as indicated by our analysis of mediated effects, the
only mediator that was both affected by the interventions and was subsequently related to
problem drinking outcomes was the latent construct of self-efficacy.

In sum, the data indicate that (1) both of the active interventions (FAC and GMET) led to a
reduction in positive drinking expectancies, (2) compared with the FAC and AI interventions,
the GMET produced significant increases in the latent construct of self-efficacy (comprised of
self-efficacy to refuse drinking across several situations, including social pressure situations,
emotionally stressful situations, or opportunistic drinking situations), significant reductions in
positive drinking expectancies, and significant increases in risk perception, and (3) the
individuals whom identified that their drinking had caused problems and may be in need of
change (greater readiness to change), had lower self-efficacy in their ability to refuse drinks
(lower self-efficacy), and perceived that their peers drank more heavily (greater norm
estimates), had higher problem drinking outcomes 3 and 6 months later.

Only self-efficacy mediated the effects of the interventions on drinking outcomes. Contrary to
expectations, no other significant mediators emerged. Note that these analyses tested for
differential effects of interventions on mediators, and as other studies have found (e.g., Del
Boca et al., 2004), and as can be seen in Tables 2 and 3, both the mediators and the outcomes
evidenced changes over time, such that all participants in these mandated programs reduced
negative outcomes over time. Thus, a lack of differential intervention effects does not indicate
an absence of change in these variables, simply that the change was not differential by
intervention condition. A key finding from this analysis is that there were clearly changes
catalyzed by these interventions that influenced problem drinking outcomes, but were not fully
captured by the mediators selected in this study.

Discussion
Overview of Findings

The overall pattern of results supported our hypothesis; a brief, group-delivered motivational
enhancement therapy intervention (GMET) was superior to alcohol education groups (FAC
and AI) traditionally administered in mandated alcohol programs for high-risk college student
drinkers. Specifically, at both 3- and 6-month follow-ups, students randomly assigned to one
group MET (GMET) session, demonstrated significantly lower problem drinking outcomes,
in terms of hazardous drinking symptoms, alcohol-related problems, and average drinks per
drinking day, compared with those in an extended alcohol education group (FAC) or a brief
information group (AI). These findings support previous studies indicating that GMET is a
promising cost-effective treatment for students in mandated alcohol programming (e.g.,
Fromme & Corbin, 2004; LaBrie, et al., 2006; LaBrie, Pedersen, et al., 2007; LaBrie,
Thompson, et al., 2007).

These findings are clinically significant for several reasons. To begin, while some have found
that heavier drinkers evidence greater change (LaBrie, Pederson et al., 2007; LaBrie,
Thompson et al., 2007), recent work and a large scale meta-analysis have found that higher
risk samples demonstrated less change following intervention (e.g., Carey et al., 2007; Mun et
al., 2009). Notably, in this study of high-risk drinkers, one session of GMET was able to
significantly shift immediate cognitions and perceptions, as well as initiate and sustain
significant changes in follow-up drinking behavior. Moreover, the strength of the changes in
immediate cognition as well as longer term behavior, were substantive, as supported by
substantive large to very large effect sizes found in this study. Comparatively, the strength of
the problem drinking outcomes we found were at least three times the size of the average 6-
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month outcomes found in a recent meta-analysis (d = 0.22; Carey, Scott-Sheldon et al., 2007;
vs. d's = 0.75-0.99 for each of our three 6-month problem drinking outcomes).

In terms of the three problem drinking outcomes, hazardous drinking symptoms, average drinks
per drinking day, and alcohol-related problems, there was substantial convergence across the
measures and stability of the resulting latent variable. However, a closer examination of the
clinical implications of each indicates critical behavioral changes. In terms of average drinks
per drinking day (DDD), all three intervention groups initially reported consuming an average
of 6 drinks per drinking day, a quantity that surpasses the criteria for binge drinking. However,
as supported by large effect sizes, in contrast to the other two groups, throughout the follow-
ups, the GMET participants were the only ones to steadily decrease their average quantity of
consumption; ending at 6 months with an average of 5.24 drinks per drinking day. In contrast,
while not significantly different from the GMET group, the FAC's group average stayed closer
to the original 6 (at 5.95), and the AI group's average increased to 6.40. While our findings for
this outcome are comparable, to slightly higher than, those found in other motivationally-based
interventions with mandated students (Carey et al., 2009; LaBrie et al., 2006; LaBrie,
Thompson et al., 2007), we believe that the most salient aspect of this finding was that the
GMET was uniquely able to catalyze and sustain reductions in quantity of alcohol consumption.

For alcohol-related problems (RAPI), significant differences were not evident until the 6 month
point, at which the GMET group significantly outperformed the FAC and AI groups, supported
by substantial effect sizes. This finding is consistent with previous research, which has found
that reductions in alcohol-related problems tend to emerge later than other problem drinking
variables, but persist through longer-term follow-ups (Carey, Scott-Sheldon et al., 2007). Six-
month RAPI scores for the GMET group were slightly greater than those found in other
motivationally-based interventions with mandated students (e.g., Borsari & Carey, 2005;
LaBrie, Thompson et al., 2007), yet, they demonstrated a significant reduction from the start
of the study (baseline M = 10.35; 6-month M = 6.22). Like the findings with DDDD, 6-month
RAPI scores for students in the FAC and AI groups stayed very close to their baseline levels
(FAC baseline M = 9.83, 6-month M = 9.45; AI baseline M = 12.71, 6-month M = 12.24). We
believe that the unique ability of the GMET to propel 6-month reductions in alcohol-related
problems in a heavy-drinking, mandated sample, with strong effect sizes, indicates the
effectiveness of this intervention.

In terms of hazardous drinking symptoms (AUDIT), at 6 months, GMET participants had
significantly lower hazardous drinking symptoms than FAC and AI participants (M's = 9.08,
11.46, 12.63, respectively). Notably, while the suggested cut scores for this measure have
varied (e.g., 6-8, Aertgeerts, et al., 2000; Kills Small, Simons, & Stricherz, 2007; Kokotailo,
et al., 2004; Reinert & Allen, 2007), other studies (Kelly, et al., 2004), as well as the most
recent version of the instrument manual (Babor, 2006)have found that a cut score of 10 provides
greater specificity in indicating hazardous drinking behaviors and greater likelihood of
correctly indicating the presence of alcohol use disorders (AUDs). Thus, one interpretation of
the findings is that the GMET group was the only one to progress from hazardous drinking
levels at baseline (baseline M scores >10) to non-significant levels at 3-month and 6-month
follow ups (M scores<10). However, we believe that the better and stronger interpretation is
that, while the other conditions maintained the same level of hazardous drinking symptoms
from baseline through 6 months, the GMET group was the only level to significantly reduce
their level of hazardous drinking symptoms, evidencing, comparably, the largest effect sizes
for this outcome (d's = 1.20, 0.99 at 3- and 6-month, respectively).

Together, across each of these problem drinking factors, the GMET group was the only group
that showed significant reductions on each outcome. These reductions indicate that participants
in GMET groups significantly reduced their average quantity of drinking, hazardous drinking
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behavior, and experienced lower levels of alcohol-related consequences; significant concrete
behavioral changes that are critical to reducing alcohol-related risk behaviors and associated
problems for high-risk drinkers. As noted by Hingson and colleagues (2005) and Carey and
colleagues (2005), interventions that can effectively reduce high-risk and hazardous drinking
are not only likely to improve the health and future of drinker, but they also are likely to
positively impact the institution and the community. Together, these data support that this one
session GMET intervention was able to significantly reduce the types of drinking behavior
likely to lead to students' involvement in mandated alcohol programming; effectively reducing
the target behavior of concern through the 6-month follow-up.

In addition to our findings of with problem drinking outcomes, this study was innovative in its
evaluation of an integrated theoretical model of putative mediators with a group motivational
enhancement therapy (GMET) intervention. Through this study, we found a significantly more
complex relationship than we had anticipated. Compared with the traditional mandated alcohol
education program (FAC), students in the GMET evidenced significantly greater self-efficacy,
greater perceived risk, and lower positive drinking expectancies. In terms of problem drinking
outcomes, only three of our five putative mediators demonstrated significant influence. More
specifically, students with higher self-efficacy, lower norm estimates, and lower readiness to
change had significantly lower problem drinking outcomes at the follow-ups. However, of
these proposed variables, only self-efficacy emerged as a significant mediator of the GMET
intervention.

Consistent with the literature on the critical role of self-efficacy in mobilizing and sustaining
drinking reductions (Bogenschutz, Tonigan, & Miller, 2006; Collins & Carey, 2007; Moos,
2007; Tate, et al., 2008), and supporting the posited role of self-efficacy in MI/MET
interventions (e.g., Miller & Rollnick, 2002), mandated college drinkers who completed a
single-session of GMET demonstrated a significantly stronger sense of self-efficacy to refuse
drinks across high-risk situations, including social pressure situations, emotionally stressful
situations, and opportunistic drinking situations, above and beyond those in the AI and FAC
conditions, and those increases in self-efficacy were associated with more positive drinking
outcomes three and six months later. One explanation for these findings may be that, unlike
students in the other conditions, GMET participants were asked to generate creative ideas about
how they would refuse overconsumption in typical college situations. Unlike the other
conditions, GMET participants brainstormed realistic ways that they could avoid “doing too
many shots, chugging, or getting hammered.” This collaborative, student-based, evocative
process supports the theoretical processes of MI/MET, insofar as it values the students'
thoughts, gives the students ownership over their ideas, and highlights their expertise (Feldstein
Ewing, Walters, & Baer, under review). Moreover, in contrast with an individual MET
intervention, GMET engages the opinions of multiple students, and enables group members
to be the “experts” in generating and disseminating plausible problem drinking reduction
strategies; helping students who may feel disparaged and judged in other types of interventions
to feel like they have something useful and helpful to offer other students in need. In addition,
the GMET approach may also provide less-confident students with harm-reduction strategies
that are practical, useful, and which may feel more viable (as they are provided by fellow
students who have actually experienced similar situations), ultimately enhancing students'
sense that should they want to reduce their drinking or associated harms, they would be able
to do so. Together, this study supported that GMET discussions which explored the experienced
and potential risks of drinking, modeled drink refusal-behavior, and had most (over 50%) of
the content generated by the student group members, may have yielded more personally useful
information than traditional tutorials on “how alcohol impacts the body” or scare-tactics on
alcohol-related student death rates. Universities hoping to reduce alcohol consumption among
high-risk drinkers may strongly consider employing MI-based interventions (like GMET),
which have a strong focus on bolstering students' self-efficacy.
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In contrast with expectations (e.g., Carey, Henson, et al., 2007; Carey, et al., 2009), but
consistent with a substantial body of literature (Mun et al., 2009; Walters et al., 2009; Wood
et al., 2007), readiness to change showed no intervention effects. Specifically, participants
reported increased scores on the SOCRATES across all treatment modalities, and thus this
measure did not mediate the superior problem drinking outcomes of the GMET intervention.
Surprisingly, higher scores on the SOCRATES (greater readiness to change) were associated
with higher problem drinking outcomes over time. Items included in the measure represent
identification of experienced problem drinking symptoms, such as “I have serious problems
with drinking,” or “Sometimes I wonder if I am in control of my drinking.” Thus, one
interpretation of these findings may be that students' ability to recognize that they have
experienced problem drinking symptoms does not subsequently translate into their desire or
readiness to change. Another possibility is that “true” motivation or readiness to change holds
no relationship with behavioral change. However, we believe the most likely possibility is that
the SOCRATES did not effectively assess readiness to change drinking behavior in this
mandated college sample. Better results may have emerged if we had instead employed a briefer
and more effective measure of readiness to change, such as the brief natural language screening
measure (Miller & Johnson, 2008), the Readiness to Change Questionnaire (Rollnick et al.,
1992), the more comprehensive URICA (DiClemente & Hughes, 1990); or to assess
motivation/reasons for drinking (sustain behavior), the Desired Effects of Drinking Scale
(Feldstein Ewing, Hendrickson, & Payne, 2008). Future studies will need to use improved
assessments of this construct to better understand its potential impact on behavior change.

In addition to catalyzing self-efficacy, the GMET intervention also significantly increased level
of perceived risk and decreased positive drinking expectancies. Contrary to expectations, but
consistent with prior research (e.g., Borsari & Carey, 2005), these factors were not related to
problem drinking outcomes. Many motivational based interventions include discussions aimed
at clarifying the harms associated with alcohol use (e.g., Borsari & Carey, 2000; Carey, Carey,
Maisto, & Henson, 2006; Carey, et al., 2009; Walters, et al., 2009) and positive expectancies
around alcohol use (e.g., Borsari & Carey, 2005; Borsari, et al., 2007; LaBrie, et al., 2006).
Frequently, these discussions are included due to the clinical belief that elucidating students'
understanding of the potential harms of alcohol use and misperceptions of alcohol expectancies
will cause them to reconsider their alcohol use during high risk moments. While the GMET
successfully increased risk perception and reduced positive drinking expectancies, the results
of this study highlight that shifting these factors do not necessarily lead to different decisions
around drinking. Clearly, more research is needed to ascertain how shifts in expectations of
the potential harms and benefits of alcohol use may impact drinking behavior.

Finally, while apparently not influenced by the GMET intervention, students with lower norm
estimates had significantly better problem drinking outcomes. This finding is slightly more
complicated than recent work, which has supported the mediational role of norm estimates in
MET outcomes (e.g., Borsari & Carey, 2000; Walters et al., 2009; Wood et al., 2007). However,
our findings are consistent with other studies (e.g., Larimer et al., 2001; Carey, Henson et al.,
2007) which indicate that this cognitive shift does not necessarily predict behavior change.
Many individual and group MI/MET interventions with college students include a discussion
of peer norm estimates (e.g., Borsari & Carey, 2005; LaBrie, et al., 2006; Larimer, et al.,
2001). However, it is possible that in a group-based context, particularly with mandated
students, where students can reference the drinking rates of fellow group members (who in
mandated groups have exceptionally high levels of drinking), factual information on “typical”
student consumption rates may feel incorrect, distant, and/or irrelevant from their (and their
peer's) experience. Rather, as posited by White and colleagues (2008), one of the more salient
active components of this intervention process may be the actual arrest incident, with norm
estimates potentially shifting as time progresses (White, et al., 2007).
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In addition, this study found that the putative mediators accounted for some, but not all of the
variance in the model, indicating that these interventions clearly influenced change in other
areas that subsequently influenced problem drinking outcomes. Future work must examine
additional potential mediators, including the role of the arrest incident (e.g. White et al.,
2007), gender (e.g., Carey, Scott-Sheldon et al., 2007; Carey et al., 2009), original consumption
levels (Carey, Scott-Sheldon et al., 2007; Labrie, Thompson et al., 2007), and the impact of
the assessment process (e.g., Carey et al., 2006).

Limitations and Future Directions
Several limitations should be considered when interpreting the findings. First, data were
gathered by self-report and therefore social desirability, self-report biases, and poor-recall
could have contributed to measurement error; to minimize this, follow-ups were administered
via internet assessments to reduce demand characteristics. Second, similar to other mandated
student studies (Carey, et al., 2009), potential participants were referred to participation in the
research study by alcohol diversion staff. However, while this study appears comparable to
many other mandated college samples (e.g., O'Leary Tevyaw, et al., 2007; White, et al.,
2008), it is not possible to determine the representativeness of this sample. Third, as with most
emerging adult intervention research (e.g., Borsari & Carey, 2000; Walters, et al., 2009), all
data were self-report without biologically verified drinking assessments. Fourth, as with other
studies of college student drinkers (e.g., Walters, et al., 2009), our measures varied in terms of
length and quality, potentially leading to underestimations of the relationships in this study.
Fifth, we did not comment Greek affiliation; future studies would benefit from the inclusion
of this demographic question, as salient environmental/peer factors, such as Greek affiliation
(e.g., Knight et al., 2002; Park et al., 2008), may influence students' ability to enact and sustain
behavior change. Sixth, the pattern of attrition observed may have influenced our model
estimations; with the preferential loss of lighter drinkers at 3-months, and a likely
underestimation of observed effects at the 6-month time point. Seventh, the degree to which
unmeasured group process differences across the groups may be accountable for outcomes is
unclear. Specifically, the influence of therapists, groups, and their interactions can have a life
of their own, such that the personality of the therapist, their relationships with participants,
and/or the relationships of the participant personalities among each other can either facilitate
interactions or impede disclosure and diminish quality discussion across all of the different
interventions. Our ICCs were very low (the average ICC across all outcomes and mediators
was .06) which argues against such group-specific effects, yet differential therapist and group
factors may not have been captured quantitatively. Future randomized studies including
procedures to record and behaviorally code therapist and group process differences could better
measure potential confounds.

Consistent with other recent GMET work (e.g., Schmiege, et al., 2009), self-efficacy emerged
as a significant mediator. Given the importance of this construct, future research is needed to
understand intervention components that may enhance and strengthen self-efficacy. More
generally, further research is clearly needed to evaluate potential meditational variables that
underlie the active ingredients in reducing mandated college students' problem drinking
behavior, and on the actual mechanisms of GMET's efficacy (e.g., influence of the decisional
balance exercise). This study also did not explore potential moderators of GMET's
effectiveness, and recent research has demonstrated the importance of individual level
variables in predicting response to MI/MET interventions (e.g., personality and/or genetic
factors; Feldstein Ewing, LaChance, Bryan, & Hutchison, in press). Without a greater
understanding of the salient factors predicting behavior change and of who is most likely to
benefit from MI/MET, further refinement of this intervention may prove difficult.
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In conclusion, this study supports the effectiveness of a single session group motivational
enhancement therapy intervention (GMET) to reduce problem drinking for college students
mandated to alcohol treatment. Importantly, quantity of drinking (average drinks per drinking
day), hazardous drinking symptoms, and alcohol-related problems showed significant
reductions at 3- and 6-month follow-ups, suggesting that a 3-hour group GMET intervention
is a viable, brief, efficacious, and low-cost alternative to traditional multiple session alcohol
education programs for high-risk student drinkers. While a model of several putative mediators
was proposed, only self-efficacy emerged as a significant mediator of the GMET intervention.
Further exploration of active ingredients of GMI/MET interventions is necessary to further
refine and strengthen outcomes from this intervention approach.
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Figure 1.
Model of three- and six-month drinking outcomes among mandated college drinkers for FAC,
GMET and AI-control. Contrast 1 compares the FAC and AI control interventions to the GMET
intervention, Contrast 2 compare the FAC to the GMET intervention. Coefficients are
standardized path coefficients. Overall model fit: χ2 (76, n=206) = 158.77, p <.001, CFI = .93,
RMSEA = .07, SRMR = .05. Significance levels for paths: + p < .10, *p<.05, **p<.01,
***p<.001.
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Table 1
Baseline Means across Treatment Conditions

Variable1 FAC
(n = 80)

GMET
(n = 68)

AI
(n = 58)

Test for Difference

Gender (% male) 62% 64% 63% χ2(2, n=206)= .08, p=.
96

Age 18.8 (.82) 18.6 (.74) 18.7 (.77) F(2,202) = 1.33, p=.27

Race (% Caucasian) 87% 91% 86% χ2(8, n=206) = 6.97,
p=.54

Readiness to Change (SOCRATES) 19.6 (7.22) 17.9 (7.03) 21.1 (9.56) F(2,202) = 2.51, p=.08

Self-Efficacy

 Social Pressure Situations 58.1 (16.8) 58.3 (16.9) 57.8 (18.9) F(2,203) = .01, p=.98

 Emotional Stressor Situations 58.7 (10.9) 60.1 (12.5) 57.6 (14.2) F(2,203) = .65, p=52

 Opportunistic Drinking Situations 49.2 (4.7) 48.7 (7.9) 48.1 (6.9) F(2,203) = .48, p=.62

Perceived Risk 44.8 (5.7) 44.8 (6.8) 43.8 (7.9) F(2,203) = .46, p=.63

Norm Estimates 7.23 (1.97) 7.23 (2.13) 7.16 (2.26) F(2,201) = .08, p=.92

Positive Drinking Expectancies 8.9 (.91) 9.0 (.85) 8.9 (.72) F(2,203) = .12, p=.88

Average Drinks per Drinking Day
(DDD)

6.0 (2.25) 6.0 (2.40) 6.2 (2.27) F(2,203) = .10, p=.91

Hazardous Drinking Symptoms
(AUDIT)

11.2 (5.1) 10.5 (5.5) 12.2 (5.7) F(2,202) = 1.68, p=.19

Alcohol-Related Problems (RAPI) 9.8 (9.3) 10.3 (11.5) 12.7 (10.9) F(2,202) = 1.36, p=.26

1
Standard deviations appear in parentheses to the right of means of continuous variables.
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Table 2
Baseline to Immediate post-test Means, Standard Deviations, and Significance Test for
Group Effects on Putative Mediators

Variable Name GROUP
Treatment

Baseline Mean (SD) Immediate
Post1 Mean

(SD)

Test for Group
Difference in
Adjusted Posttest
Means in ANCOVA

Cohen's d for:
FAC versus

GMET2 FAC
versus AI2

GMET
versus AI2

Readiness to Change
(SOCRATES)

 FAC 19.61 (7.21) 21.53a (9.52) -.27

 GMET 17.91 (7.03) 21.18a (7.32) F(2,24)=.23, p=.79 -.18

 AI 21.03 (9.56) 23.04a (11.79) .08

Self-Efficacy

Social Pressure Situations

 FAC 58.07 (16.90) 52.23a (13.84) -2.68

 GMET 58.30 (16.92) 64.72b (12.50) F(2,24)=21.85, p<.001 -1.49

 AI 57.81 (18.89) 59.91c (17.48) 1.07

Emotional Stressor Situations

 FAC 58.74 (10.92) 52.23a (13.84) -.96

 GMET 60.09 (12.51) 64.22b (12.50) F(2,24)=2.73, p=.09 -.43

 AI 57.59 (14.19) 59.91ab(17.48) .48

Opportunistic Drinking Situations

 FAC 49.25 (4.72) 45.70a (7.78) -1.25

 GMET 48.67 (7.92) 48.49b (6.54) F(2,24)=5.18, p=.01 -.93

 AI 48.15 (6.87) 47.47b (6.97) .28

Perceived Risk

 FAC 44.79 (5.73) 44.11a (5.98) -1.51

 GMET 44.77 (6.81) 46.60b (6.49) F(2,24)=6.88, p<.01 -.55

 AI 43.78 (7.91) 44.43s (7.66) .89

Norm Estimates

 FAC 7.31 (1.97) 6.55a (1.91) -.01

 GMET 7.23 (2.13) 6.50a (1.81) F(2,24)=.28, p=.76 -.28

 AI 7.16 (2.26) 6.65a (1.60) -.26

Positive Drinking Expectancies

 FAC 8.95 (0.91) 2.33a (0.54) .30

 GMET 9.01 (0.85) 2.16a (0.37) F(2,24)=9.95, p<.001 -1.45

 AI 8.97 (0.72) 2.79b (0.74) -1.71

1
Post-test means not sharing the same subscript are significantly different at p<.05 or better by the Tukey-Kraemer adjusted pairwise post-hoc test.

2
Effect size estimate represents an estimate of Cohen's d adjusted for the pretest covariate.
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