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Abstract
The purpose of this study was to evaluate the efficacy of two brief interventions and the inclusion of
a 1-month booster session with college students who were referred to attend alcohol education
following an alcohol-related incident. Participants (N=225; 48.9% male) were randomly assigned to
receive one session of a Brief Motivational Interview (BMI) or computer-delivered intervention
(CDI) with the Alcohol 101 CD-ROM. Participants were also randomly assigned to booster/no
booster. At 3-month follow up participants in BMI reported greater help seeking and use of behavioral
strategies to moderate drinking. At 12-month follow up, BMI participants were drinking more
frequently and CDI participants were consuming a greater number of drinks per occasion than at
baseline. Mediation analyses showed that the use of specific behavioral strategies fully mediated the
effect of the BMI condition on drinking volume. There was no intervention effect on alcohol problems
and the booster condition did not significantly affect outcomes. Promoting specific behaviors in the
context of in-person brief interventions may be a promising approach to reducing drinking volume
among identified at-risk students.

1. Introduction
Heavy drinking peaks during late adolescence and early adulthood and is especially common
among 18 – 24 year-old young adults who attend college (Chen, Dufour, & Yi, 2004/2005).
These patterns of heavy drinking place college students at high risk for alcohol-related health
and social problems, including extreme intoxication and college disciplinary infractions.
Alcohol intoxication and related behaviors are the most common reasons for cases of
emergency medical care and campus discipline (Stone & Lucas, 1994;Wright & Slovis,
1996), and arrests and violations of campus alcohol and drug policies have been increasing
over the past decade (The National Center on Addiction and Substance Abuse, 2007;Porter,
2006).

1.1. Interventions for College Student Problem Drinking
1.1.1. Counselor delivered brief motivational interventions—College student
drinkers generally report mild to moderate drinking problems and little motivation to change
their drinking, and therefore they are an ideal population to target with brief motivational
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interventions (BMIs; Larimer, Cronce, Lee, & Kilmer, 2004/2005). BMIs typically incorporate
the principles and methods of Motivational Interviewing (MI; Miller & Rollnick, 2002), a
supportive and nonjudgmental therapeutic approach that is specifically designed to work
through the ambivalence that often accompanies health behavior change. BMIs provide an
opportunity for students to discuss their alcohol use and their interest in moderating
consumption and avoiding related high-risk behaviors. BMIs typically include personalized
normative feedback (PNF), advice, and behavioral strategies for avoiding alcohol-related harm.
PNF usually includes information contrasting the student’s drinking with drinking patterns of
other college students, an approach intended to correct overestimation of peer drinking
(Neighbors, Larimer, & Lewis, 2004). BMIs with college students have strong empirical
support relative to no-treatment control conditions and relative to interventions that provide
generic information about alcohol (Marlatt et al., 1998;Murphy et al., 2001).

1.1.2. Computerized interventions—Computer or internet-based alcohol education
programs are rapidly being adopted on college campuses (Walters, Miller, & Chiauzzi,
2005). Stand-alone programs and internet sites are increasingly being used for universal
prevention for incoming freshmen, and as a requirement for alcohol-related judicial cases.
Preliminary studies have been conducted with an interactive CD-ROM program (Alcohol 101;
Century Council, 1998) that takes participants through a “virtual party”. Reis, Riley, Lokman,
and Baer (2000) compared Alcohol 101 to an educational class and a no-intervention group.
Students in the Alcohol 101 condition reported greater knowledge about alcohol and how to
protect themselves and their friends relative to the other conditions, but no behavioral outcomes
were reported. Sharmer (2001) evaluated Alcohol 101 in a classroom setting with a general
sample of undergraduates. The Alcohol 101 condition included an instructor guide and was
compared to a motivational speaker and to a no-intervention control group; no group
differences in alcohol use were found at 1-, 2-, and 3- month follow ups. Donohue, Allen,
Maurer, Ozols, & DeStefano (2004) compared Alcohol 101 to Cognitive Behavior Therapy in
college students who reported consuming at least one drink in the past month and found no
group differences in alcohol consumption at 1-month follow up. To date no studies have been
conducted with students screened for risk, although the most common use of the program has
been for disciplinary sanctions (Anderson & Cohen, 2001) and the program is distributed to
over 1,200 colleges (Century Council, 2003).1

1.1.3. Intervention with mandated students—Most colleges have required programs
for students who receive medical treatment for intoxication or who receive an alcohol-related
infraction (Anderson & Gadaleto, 2001). Typical approaches include disciplinary sanctions,
citations, fines, mandatory educational programs and counseling. A few studies show the
promise of motivationally focused group counseling relative to control and comparison
conditions (Fromme & Corbin, 2004;LaChance, 2004). Counselor-delivered BMI also has
shown promise with mandated students; Borsari and Carey (2005) compared a BMI session to
an individual alcohol education session among mandated students who reported recent heavy
drinking or alcohol problems. BMI participants showed a significantly greater reduction in
alcohol problems at 3 and 6 month follow up. However, White et al. (2006) found no differences
in consumption or alcohol problems between a counselor-delivered BMI vs. PNF-only with
mandated students at 3-month follow up. In sum, recent evidence indicates that counselor-
delivered interventions may be effective among heavy drinking mandated students, but
alternative conditions have also shown promise.

1Descriptions and efficacy of other computerized and electronic interventions can be found in Walters et al. (2005) and Walters, Hester,
Chiauzzi, & Miller (2005)
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Promoting help seeking is a goal of brief alcohol intervention (Heather, 1995), is important in
the recovery from serious alcohol problems (Dawson, Grant, Stinson, & Chou, 2006), and may
be especially important with college students, as problem recognition tends to be low
(Caldwell, 2002) and few voluntarily seek help on campus (Colby, Raymond, & Colby,
2000). Receiving additional counseling beyond any university mandate may be of particular
importance for students who have been identified by their university as having had a recent
alcohol-related incident, as they show greater evidence of risk than other students (Black &
Wood, under review; Caldwell, 2002;Flynn & Brown, 1991;Fromme & Corbin, 2004;Labrie,
Tawalbeh, & Earleywine, 2006). There is evidence that MI promotes engagement in treatment
(Brown & Miller, 1993;Connors, Walitzer, & Dermen, 2002), and one study of college students
found that those with more alcohol education experiences reported they were more likely to
seek treatment if in need (Yu, Evans, & Perfetti, 2003). However, help seeking as an outcome
of BMI effects has not well evaluated in research with at-risk college students.

1.2. Efficacy of booster sessions
Although some research with adult problem drinkers suggests that additional contact improves
brief intervention outcomes (Longabaugh et al., 2001), and such contact is recommended by
clinical guidelines (USDHHS, 1993), other findings are contradictory (WHO Brief
Intervention Study Group, 1996). Moreover, studies with college student volunteers have not
found an advantage for multiple-session interventions (Baer et al., 1992), but none have
manipulated the amount of additional contact with mandated students who might benefit from
additional opportunity to discuss and/or reflect on their behavior.

1.3. Mediators of intervention efficacy
Investigating the underlying processes of behavior change is critical for the advancement of
intervention research (Kazdin & Nock, 2003;Longabaugh et al., 2005). Few studies of BMI
with college students have evaluated putative mechanisms of intervention effects and very few
have determined significant mediators of the effects of BMI. Several possible mediators are
supported by theories of behavior change. Motivation for change is a presumed target of BMIs
(Miller & Rollnick, 2002). There is evidence that motivation to change is low among mandated
students (Caldwell, 2002), that higher motivation predicts greater drinking reductions
following BMI with voluntary students (Fromme & Corbin, 2004), and that motivation
increases following intervention with mandated students (Palmer, 2004). However, no studies
with mandated college students have evaluated motivation as a mediator of BMI.

Providing information about harm reduction strategies is a common approach of intervention
approaches with college students (Dimeff et al., 1999;Walters & Baer, 2006). These strategies
typically include modifying behavior to change the way an individual drinks (e.g., setting a
drinking limit or alternating nonalcoholic drinks). Several studies have found that the more
frequently students used protective strategies, the less likely they were to report alcohol-related
harm (Benton et al., 2004;Haines, Barker & Rice, 2006;Martens et al., 2004). Martens et al.
(2004) recommended assessing the use of protective behavioral strategies and incorporating
them into personalized feedback, and one recent study found the use of such strategies mediated
the efficacy of a mailed personalized feedback (Larimer et al., 2007). However, this
intervention component has not been evaluated in the context of an in-person BMI as an
outcome or mediator.

Normative feedback alone can reduce alcohol use among college students relative to no
treatment (Neighbors et al., 2004) and comparison groups (McNally & Palfai, 2003). Other
studies have found change in perceptions of peer drinking to mediate reductions in alcohol use
(Borsari & Carey, 2000;Walters, Vader, & Harris, 2006), but this promising mechanism has
not been evaluated with mandated students.
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1.4. Study purpose
This trial evaluated the efficacy of a counselor-delivered BMI versus computer-delivered
intervention (CDI; Alcohol 101) with students mandated to intervention.2 The efficacy of BMI
with high-risk and mandated college students is stronger than the efficacy evidence for the
Alcohol 101 program and therefore we hypothesized that BMI would be more efficacious in
reducing alcohol use and problems than CDI. We also expected that the booster session would
enhance intervention effects. We explored motivation to change, normative perceptions, and
use of protective behavioral strategies as mediators of effects on drinking outcomes. The trial
was designed to evaluate long-term follow up and recidivism.

2. Method
2.1. Participants

Participants were students at a private university in New England who were required to attend
a session of health education following medical evaluation for intoxication or a disciplinary
hearing for an alcohol-related violation. Participation was a voluntary alternative to having an
individual session with a university health educator. Seniors were excluded because they would
graduate during the 12-month follow-up period. From September, 2000 through May, 2004,
348 students were eligible and 227 (65%) agreed to participate (Figure 1).

2.2. Procedures
All procedures were approved by the University Institutional Review Board. During the
baseline session with a research counselor, information was collected about the alcohol-related
event that precipitated the referral. Participants then completed a packet of questionnaires. At
the end of the session the counselor opened an envelope containing the baseline condition
assignment, prepared by the project coordinator according to a random numbers table.
Participants returned for interventions in approximately one week.

2.2.1. Staff training and supervision—Counselors were eight master’s or Ph.D. level
practitioners. Research assistants who conducted the follow-up sessions were four bachelor’s
level staff. Counselors received 30 hours of training in MI, and were supervised weekly by NB
or JM. Audiotapes of BMI sessions were reviewed regularly.

2.2.2. Intervention conditions—Interventions were conducted in a private office by the
same counselor who had completed the baseline assessment. Following the interventions,
participants completed a measure of motivation to change. Information sheets about follow-
up and handouts about alcohol and college life were given to all participants.

2.2.3. Brief Motivational Intervention condition—The BMI consisted of four major
parts: introduction and review of the alcohol event, assessing motivation, enhancing
motivation, and establishing goals. The introduction consisted of explaining what the session
would entail, reminding participants about confidentiality and its limits, and explaining that
the counselor would not be telling them what to do about their alcohol use. Counselors briefly
reviewed the participant’s event as a starting point for the subsequent discussion. Assessing
motivation involved an exploration of the positive and negative aspects of drinking for
participants, and parents’ and friends’ attitudes about drinking in order to identify important
social influences.

2Alcohol 101 has motivational components, including personalized feedback and information intended to enhance risk perception, but
for purposes of this study we labeled our conditions BMI and CDI.
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Enhancing motivation consisted of providing personalized feedback and encouraging
participants to envision their future. Feedback reports included: 1) a summary of drinking and
consequences experienced in the event; 2) a comparison of the participant’s alcohol use vs.
age- and gender-based national norms; 3) estimated past-month average and peak blood alcohol
concentration (BAC) and the effects of different BAC levels; 4) alcohol-related consequences;
and 5) participant risks, including interpretation of the AUDIT score and alcohol-related sex
risks. Counselors facilitated discussion about the feedback, and asked participants to consider
the outcomes if they decided to make a change and if they decided not to. The final pages of
the feedback report indicated whether participants had sought help for their drinking and listed
strategies for reducing alcohol use, personalized to identify strategies participants had reported
previously using. For participants who were interested in discussing goals for change, the
counselors reviewed which strategies had been helpful and discussed alternatives. Throughout
the session, counselors used MI principles and methods (Miller & Rollnick, 2002).

2.2.4. Computer-Delivered Intervention condition—The CDI condition consisted of
an individual session with Alcohol 101 (Century Council, 1998). This program features a
“virtual party” that has a number of different “rooms”, starting with a virtual bar in which
participants can observe the effects of gender, weight, drink type, and speed of consumption
on BAC. Other components include video testimonies about alcohol-related consequences,
video clips of various drinking scenarios, and multiple-choice questions about alcohol and its
effects. The program also provides personalized normative feedback about participants’
drinking pattern and perception of peer drinking (derived from questions asked at the beginning
of the Alcohol 101 program).

Participants received instructions on the use of the program, and sat at a desktop computer with
headphones. Participants were required to spend 45 minutes using the program. At the end of
the session the counselor used a feature of the program to record the components the participant
had seen (to be used for those assigned to booster). Participants next completed post-session
measures and received project handouts.

2.2.5. Booster condition—At the end of the intervention session the counselor opened an
envelope containing the participant’s randomly assigned booster condition. Boosters were
conducted one month after baseline. The BMI booster was a 25-minute session conducted by
the same counselor as baseline, and consisted of a review of the baseline session and discussion
of what had occurred since that session. Progress toward goals was discussed, and according
to the interest of the participant, new goals were set. CDI booster participants used the Alcohol
101 program for 25 minutes after being given a list of the elements they had already seen and
being shown how to locate other elements.

2.2.6. Follow-up assessments—A research assistant who was blind to intervention
condition conducted the 3-and 12-month follow-up assessments in person, or by phone and
mail for those due during a school break (22% of follow-up assessments). As at baseline, the
sessions consisted of interviewer-administered and self-administered measures. Participants
were paid $25 and $30 for the 3 and 12 month follow-ups, respectively, and a $40 bonus if
both follow-ups were completed within two weeks of their due dates.

2.3. Measures
2.3.1. Internal validity—Adherence to the BMI protocol was measured by ratings of session
audiotapes. Two independent raters (one masters, one doctoral level, both with clinical
experience) rated 20% of each counselor’s BMI session tapes. Adherence was evaluated by
measuring the degree to which each of 12 session components (e.g., reference event, pros/cons,
provide feedback) was administered. This measure, modified from earlier work (Barnett,
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Monti, & Wood, 2001), has a scale of 1 (below expectations; not administered or administered
poorly), 2 (meets expectations; administered adequately), or 3 (above expectations;
administered particularly well). Although a written protocol of the session was used by
counselors, we did not expect every component to be administered by every counselor.
Consistent with MI style, they were trained to use their clinical judgment about the direction
the session took. Nevertheless, we did expect that the majority of intervention components
would be addressed, for consistency across cases. Clinical competence in eight MI principles
and methods (e.g., develop discrepancy, roll with resistance) was rated on the same 3-point
scale. We expected that for both adherence and competence the average score for each element
would be 2 or higher. In addition, the two global scores Empathy and MI Spirit from the
Motivational Interviewing Treatment Integrity coding system (MITI; Moyers, Martin, Manuel,
Hendrickson, & Miller, 2005a), were rated using a 1 (low) to 7 (high) scale. A score of 6 or
higher reflects clinician competency (Moyers, Martin, Manuel, & Miller, 2004b).

2.3.2. Demographics, incident characteristics, and alcohol problem screen—
Age, race, year in school, and self-reported weight were collected at baseline. The nature of
the incident, number of standard drinks (12 oz. beer, 1.25 oz. liquor, 4 oz. wine) and length of
time spent drinking were recorded for purposes of estimating BAC (Alco-Calculator, 1983).
The Alcohol Use Disorders Identification Test (AUDIT), a 10-item screening measure for
hazardous alcohol use (Saunders et al., 1993), was administered for the BMI feedback.

2.3.3. Outcome measures—Alcohol use was measured with an interviewer-administered
Timeline Followback (TLFB; Sobell & Sobell, 1995) calendar. At baseline, data were collected
for 30 days prior to the drinking incident; at follow-up data were collected for the past 30 days.
For each day, number of standard drinks and the length of time spent drinking were recorded.
Computed variables were number of drinking days, number of heavy drinking days (5 or more
drinks for males, 4 or more drinks for females), average number of drinks per drinking day,
and average BAC. The Young Adult Alcohol Problems Screening Test (YAAPST; Hurlbut &
Sher, 1992) is a 27-item measure that assesses past-year alcohol problems. Items were
dichotomized and summed for a total score (α= .78). The timeframe was adjusted to 3 months
at the follow-ups. Help seeking for alcohol-related issues was measured with five items about
whether the participant had received individual, group, family or residential counseling, or had
been to a 12-step meeting for drinking. Based on response distributions (a high proportion of
0 scores), items were converted to a dichotomous indicator of any help seeking during each
time period. To measure recidivism, participants reported any alcohol-related violations or
medical treatment for alcohol use at follow ups; University records also were reviewed for
these outcomes.

2.3.4. Process variables—Motivation to change alcohol use was measured with the
Contemplation Ladder (Becker et al., 1996) which was administered pre- and post-intervention.
This instrument contains an image of a ladder in which each rung represents a level of
motivation. Response options range from 0 (no thought of changing) to 10 (taking action to
change [e.g., cutting down]). Perception of peer drinking was measured with an item from the
Drinking Norms Rating Form (Baer et al., 1991) that assessed the participant’s perception of
how much an average university student of the same sex drinks on one day on a scale of 1 (0
drinks) to 6 (more than 8 drinks). Behavioral strategies for limiting drinking were measured
with 22 items from the Self Control Questionnaire (SCQ; Werch & Gorman, 1986), which
queries participants about how frequently they use specific strategies to deliberately limit
drinking. These items were included on the strategies list provided in the BMI condition.
Examples of items are “Set the number of drinks you will have ahead of time” and “Drink
nonalcoholic beverages between alcoholic drinks.” Scores of 1 (never) to 5 (always) were
summed for a total score with internal consistency of α =.89.
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2.4. Data Analysis
T-tests and repeated measures analysis of variance (ANOVA) and analysis of covariance
(ANCOVA) were used for continuous outcomes. Two separate analyses were conducted for
each outcome (3 months and 12 months). Chi-square analyses were used for dichotomous
outcomes. Multiple regression was used to investigate mediators of intervention effects.

3. Results
3.1. Sample Description and Baseline Comparison of Conditions

There were no significant gender or class year differences between participants and students
who declined to participate. Demographic and incident information for participants is presented
in Table 1. Of the 225 participants, 112 were assigned to BMI, 113 were assigned to CDI, and
116 (51.6%) were assigned to the booster condition (58 each in BMI and CDI). There were no
differences between baseline conditions or between booster conditions on demographics, type
of referral, motivation, alcohol consumption or alcohol problems.

3.2. Booster and Follow-up Completion
Of participants assigned to booster, 94.0% were completed, with no differences in completion
rates by condition. There were no baseline differences in alcohol consumption or in alcohol
problems between those who completed boosters and those who did not. Follow-up rates for
the 3- and 12-month follow-ups were 94.7% and 95.1%, respectively, with no differences in
rates between intervention or booster conditions. There were no demographic, alcohol
consumption or alcohol problems differences between completers and non-completers.

3.3. Evaluation of Internal Validity
Complete audiotapes of 93 BMI sessions (83.0%) were available, and 20% (n = 19; 17% of
BMI sessions) of each counselor’s tapes were randomly selected and reviewed. For adherence
items, intraclass correlations (ICCs) were .58 to .93, indicating good to excellent interrater
agreement. The average rating for the main components of the protocol was 2.04 (SD = 0.22;
Median = 2.08), with 75% – 100% of expected components being administered, indicating that
essential components were administered consistently. MI competence items are presented in
Table 2. ICCs for these items were .55 to .88. All but one of these components had an average
of 2.0 or higher, and the average values for the MITI global scores were greater than 6, an
established level of competence (Moyers et al., 2005a). Intervention administration was
consistent with our expectations, in that the vast majority of interventions were conducted at
or above our standards.

3.4. Outcomes for Alcohol Use and Related Problems
3.4.1. Alcohol use—Baseline and follow-up data are presented in Table 3. Separate 2
(intervention condition) X 2 (booster condition) X 2 (time) ANOVAs were conducted on
number of drinking days, number of heavy drinking days, drinks per drinking day, and
estimated average BAC for the two follow-up time points. For number of drinking days, a
significant main effect of time at the 3-month follow up indicated a significant overall reduction
in number of days of past month drinking reported across conditions from baseline to 3 months.
At the 12-month follow up a significant intervention condition by time interaction was found.
Follow-up simple effects tests indicate that participants in the BMI condition significantly
increased number of drinking days from baseline to 12 months, F(1,209) = 9.01, p < .01
(Within-groups [WG] effect size [Cohen’s d] = .23), whereas CDI participants did not change
over time. The main effect of booster condition, the 2-way interactions with booster, and the
3-way interaction were not significant. For number of heavy drinking days in the past month,
a significant main effect of time from baseline to 3 months was found, which reflected a
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reduction in heavy drinking days across both groups. No other main effects or interactions were
significant at either 3 or 12 months. For average number of drinks per drinking day, a significant
intervention condition by time effect was found at 12 months. Follow-up tests show that
participants in the CDI condition significantly increased their number of drinks per drinking
day, F(1,187) = 4.02, p < .05, (WG effect size [Cohen’s d] = .18) while participants in the BMI
condition did not change significantly over time. No other effects were significant. For average
BAC, there was a borderline significant condition by time effect that favored the BMI group.
No main effects or other interactions were significant.

3.4.2. Alcohol problems—A 2 (intervention) X 2 (booster) ANCOVA was conducted on
the 3- and 12-month YAAPST total score with the baseline score as the covariate. No main or
interaction effects of intervention or booster were detected (Table 3).

3.4.3. Help seeking for alcohol issues—At the 3-month follow up 13 participants
reported having sought help for alcohol since baseline; 14 participants reported seeking help
between 3- and 12-month follow up (see Table 3). Chi-square analyses revealed a significant
effect of BMI on help seeking at 3 months (Between-groups effect size = .28), but no group
differences at 12 months. No main effect or interactions with booster were found.

3.4.4. Recidivism—In the year following the intervention, 32 subsequent incidents were
identified by self-report, and 3 more by records only, for a total of 35 (15.8%); 18 (16.2%)
participants in BMI and 17 (15.5%) in CDI. Rates of recidivism were not significantly different
between intervention χ2(1, N = 221) = .024, ns, or booster (16 in booster, 19 in no booster),
χ2(1, N = 221) = .41, ns.

3.5. Process Outcomes
3.5.1. Motivation to change alcohol use—Pre- and post-intervention scores on the
contemplation ladder were evaluated in a 2 X 2 (intervention by time) ANOVA (Table 4).
There was a main effect of time, with an increase in motivation from pre-to post-intervention,
but no interaction of intervention condition with time.

3.5.2. Behavioral strategies to limit drinking—The 2 X 2 X 2 ANOVAs on the total
strategies score showed significant treatment condition by time interactions at 3- and 12-month
follow ups (Table 4). Simple effects tests showed a significant increase from baseline in the
use of strategies among BMI participants at 3 months, F(1,195) = 4.77, p < .05 (WG effect size
[Cohen’s d] = .18), and 12 months, F(1,200) = 6.37, p < .05 (WG effect size [Cohen’s d] = .
19), but no change among CDI participants at either follow up. No booster effects were found.

3.5.3. Perceptions of peer drinking—Perceptions of peer typical quantity were evaluated
in 2 X 2 X 2 (intervention by booster by time) ANOVAs at 3 and 12 months. Significant time
effects reflecting decreases in perceived peer quantity were found at both follow-up time points
(Table 4). The interaction of intervention condition with time approached significance at the
12-month follow-up, indicating a trend toward BMI reducing perception of peer quantity. No
booster main effects or interactions were found.

3.6. Mediation Analyses
Based on the above analyses, the increased use of behavioral strategies measured at 3 months
was investigated as a mediator of intervention effects on the two drinking outcomes that were
significantly different between conditions through a series of multiple regressions (cf. Baron
& Kenny, 1986;MacKinnon, Fairchild, & Fritz, 2007). Step A regressed the behavioral
strategies change score on intervention, Step B regressed the alcohol use variable (the change
score from baseline to 12 months) on intervention, and Step C regressed the alcohol use change
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score on the behavioral strategies change score. A final regression included both intervention
and behavioral strategies, and established whether the effect of the intervention was reduced
or eliminated when the behavioral strategies change score was included in the same equation.
Separate mediation analyses were conducted for the two drinking outcomes (drinks per
drinking day and number of drinking days) that were significantly different between
intervention conditions.

3.6.1. Mediation of intervention effect on drinks per drinking day—The outcomes
for the mediation steps are in Table 5. Prior analyses established that the intervention condition
had a significant effect on the outcome of behavioral strategies (Step A) and on drinks per
drinking day (Step B). The analyses for behavioral strategies indicated that the increased use
of strategies at 3 months was significantly related to less of an increase in drinking volume at
12 months (Step C), and this relationship between strategies and consumption was maintained
when intervention condition was included in the equation, while the effect of intervention was
not. This indicates that the intervention group difference on drinking volume was mediated by
the use of the behavioral strategies in the BMI condition.

3.6.2. Mediation of intervention effect on drinking frequency—The set of regressions
for drinking frequency showed a different pattern, in that the step that measured the influence
of behavioral strategies on number of drinking days (Step C) was not significant (Table 5).
This indicated that the increased use of behavioral strategies at 3-month follow up was not
related to drinking frequency at 12 months.3

4. Discussion
This trial is the first to evaluate the efficacy of a motivational interview session including
personalized feedback against a computerized intervention with students who were required
by their university to attend the intervention. Participants who received computerized alcohol
education increased the number of drinks consumed per occasion and showed no change in
frequency one year after the intervention, whereas participants who received the in-person
counseling session had not changed their drinking quantity but drank more often at one year.
There was also a trend for the BMI participants to have a lower average estimated BAC at both
follow ups. We found that BMI participants were more likely to seek additional counseling
and used more drinking reduction strategies in the months after their intervention than CDI
participants, and found a trend indicating that the BMI group reduced their perception of other
students’ drinking. Contrary to our hypotheses, we did not find group differences on alcohol
problems, nor did we find an effect of the additional booster sessions. Our rates of recidivism
were similar to those reported elsewhere (Kompalla & McCarthy, 2001), but were not different
between conditions.

The finding that BMI was not associated with reductions in drinking or related problems is
surprising in light of the generally positive results of other BMI trials (Larimer & Cronce, this
volume). However, this trial had a high proportion of freshmen, and conducted a lengthier
follow-up than other studies of mandated students (Barnett & Read, 2005;Borsari & Carey,
2005;Tevyaw, Borsari, Colby, & Monti, 2007;White et al., 2006); it may be that the increase
in drinking was a natural progression of alcohol use in a young at-risk sample, or a function
of the longer follow up. This trial is different from many other efficacy studies of BMI, in that

3We thought it important to attempt to identify additional mechanisms specific to the CDI condition. We therefore evaluated alcohol
knowledge as measured by a post-test survey provided by the Alcohol 101 program. Participants in the CDI condition showed significantly
greater alcohol knowledge than the BMI condition immediately after the intervention, t(223) = -3.06, p < .01, however, this knowledge
score was not significantly related to 12-month drinking volume, β = -.09, ns, or drinking frequency, β = 0.04, ns. (i.e., Step C in the
mediation chain was nonsignificant for both drinking outcomes).
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ours was a comparison of two active treatment conditions, which is an inherently more difficult
design to detect consistent group differences (Kazdin, 1986;Lambert & Bergin, 1994). The
only published study with mandated students to date that showed significant differences
between two active conditions was Borsari & Carey (2005), who included a minority (30%)
of the students referred for alcohol violations because they screened for risk. Other studies of
individual intervention with unscreened mandated students published since our study was
initiated (White et al., 2006;Tevyaw et al., 2007) included all participants (i.e., didn’t screen
for risk), and also concluded there were no significant differences between active conditions.
Therefore, although our ambiguous findings were disappointing, they are consistent with other
studies that had similar samples.

Although the group differences at 12 months did not reflect a differential decrease in use, the
absence of an increase is a desired outcome in the context of secondary prevention and harm
reduction. The BMI condition had a distinct harm reduction approach, such that there was no
judgment about whether participants drank or did not drink, but some attention to the avoidance
of heavy drinking and problems. In other words, the BMI may have led to participants focusing
more on how much they were drinking in a drinking episode rather than whether they drank
or how often they drank.

The increased use of drinking reduction strategies that were emphasized in the BMI apparently
was important for the intervention group differences on the drinking quantity outcome. Our
analyses indicated that the use of these strategies increased in the BMI group at 3 months, and
that this increase fully mediated the difference between intervention groups at one year.
Although the direction of the drinking outcome (i.e., that it reflected an increase in the CDI
condition and no change in the BMI group), mediation analyses can still be meaningful
(Longabaugh & Wirtz, 2001;MacKinnon, Fairchild, & Fritz, 2007). It may be that the greater
use of strategies in the BMI group suppressed the increase found in the CDI group, but we
cannot be confident of this interpretation without a control group. This is one of very few
studies to show mediation of MI (Apodaca & Longabaugh, 2006) and is consistent with the
growing literature on the efficacy of promoting specific strategies for reducing alcohol-related
harm in young adults (Larimer et al., 2007). Although this study provides evidence of a
mechanism of BMI, and suggests that emphasizing drinking reduction strategies may be useful,
this element was not effective in reducing risky drinking in our population. Given the
interpretive limitations, these constructs should be further studied and the findings replicated.

Whereas the CDI condition apparently minimized change in drinking frequency, we did not
find a mechanism for this effect. There may be elements of the CDI condition that focused to
a greater extent on how often students drink, but there were no explicit components of the
Alcohol 101 program that concentrated on reducing frequency, nor did the program have an
explicit abstinence message. Alternately, the harm reduction approach in the BMI may have
led to an unanticipated increase in drinking frequency, but this is not a finding that has been
previously observed (Burke, Arkowitz, & Menchola, 2003;Rubak, Sandbæk, Louritzen, &
Christensen, 2005).

Our finding that individuals in the BMI condition were more likely to pursue additional
counseling is consistent with basic tenets of MI, that even brief interactions with an empathic
counselor can start a process of personal change (Miller & Rollnick, 2002). The personal
interaction in the BMI session and/or the opportunity to discuss the need for additional
counseling may have made participants more comfortable with pursuing additional help. The
proportion of participants who sought further counseling is low, but higher than self-referral
rates of college students at risk for alcohol problems reported elsewhere (Wechsler et al.,
1994).
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The hypothesis that participants who received a booster session would show greater effects
was not supported. It is possible that conducting a 25-minute session one month after the initial
intervention was too short, or that the timing of the booster was not optimal. More frequent
boosters might be more efficacious (Stout et al., 1999), but this possibility has not been explored
with college students.

Some strengths of this study are the inclusion of a large gender-balanced sample of mandated
students, extensive counselor training and supervision, fidelity checks indicating that BMI was
administered as designed and in a way consistent with MI principles, and use of an active
comparison condition that controlled for total intervention time and tested the comparative
efficacy of an approach that is increasingly being adopted. In addition, the temporal relationship
in the evaluation of mediation was optimal (i.e., the measurement of the mediators preceded
measurement of the outcome; Kazdin & Nock, 2003). Finally, intervention group differences
in alcohol use did not emerge until the 12-month follow up, reflecting the importance of longer
follow ups, particularly with students who have had a recent serious event.

4.1. Limitations
Limitations of this study include the lack of a natural history control group, which makes it
impossible to know whether measured changes might have occurred without intervention. One
of the practical constraints in the research with adjudicated or mandated students is the need
for a rapid response to the incident. Other studies (Fromme & Corbin, 2004) have used a wait-
list control but the need to intervene with this population requires that the wait list group not
wait too long for intervention, so studies using this design will tend to not have controls that
go beyond a few months. Other limitations are that the interventions confounded content with
method of delivery (i.e., in person vs. computer). The study was conducted at a single private
university and only 65% of eligible students were enrolled, limiting generalizability, although
no demographic differences between students who enrolled and those who refused were found.
Two-thirds of the sample was freshmen, which is typical in studies of events that come to the
attention of college authorities (Wright & Slovis, 1996), but this and the exclusion of seniors
may compromise generalizability to other classes. This sample may be atypical of adjudicated/
mandated populations, as it had a high proportion of medical cases and their drinking. However,
comparisons made to other published studies indicate that this sample had higher drinking rates
than at least one study (White et al., 2006), and lower than others (Borsari & Carey,
2005;LaBrie, Lamb, Pedersen, & Quinlan, 2006;Tevyaw et al., 2007).4 Finally, it is possible
that the impact of the precipitating event and/or the baseline assessment (including the TLFB;
Carey et al., 2006) may have had behavioral effects, especially on the reductions from baseline
to 3-month follow up.

4.2. Constraints/complexities with this population
In addition to administrative and ethical requirements to avoid no-treatment control groups,
the nature of the mandated student population including heterogeneity in drinking patterns and
uncontrolled delays between the mandate and the intervention may make it difficult to find
differences between intervention conditions. Furthermore, the event itself and subsequent
campus (e.g., judicial hearings), social group, or family responses are difficult to measure but
may promote change, be related to the delay between the incident and the intervention, and/or
interact with intervention (Barnett, Goldstein, Murphy, Colby, & Monti, 2006).

4Exploratory analyses indicated that medical and disciplinary referrals in our sample did not have differential responses to intervention.
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4.3. Implications
Findings from this study have implications for college responses to alcohol policy violations.
We found ambiguous results in drinking outcome measures and no group differences on alcohol
problems; however, we found greater help seeking and use of protective strategies in the in-
person motivational intervention. In addition, our results suggest that protective strategies are
an important mechanism of action for BMIs. Research on the efficacy of interventions that
focus on facilitating additional help and promoting harm reduction strategies is warranted.
Given the prevalence and severity of alcohol-related incidents with college students (Hingson
et al., 2005), the costs associated with maintaining a staff to conduct in-person interventions
may be worthwhile for some students, but a thorough cost-effectiveness analysis is needed.
Lower cost approaches such as personalized feedback reports without in-person intervention
seem to function well in comparison to more intensive interventions (e.g., Murphy et al.,
2004;Walters & Neighbors, 2005;White et al., 2006) and may be preferred by college students
(Black & Coster, 1996). Policies that apply lower sanctions or fines for first offenses and/or
lower severity offenses, which many colleges and universities use, have not been well studied
(except Cohen & Rogers, 1997). Other models that should be considered include investigating
triaging or stepped care approaches (Borsari, Tevyaw, Barnett, Kahler, & Monti, 2007) that
would restrict the more labor intensive interventions for higher risk offenses or repeat offenses.
The absence of reductions in heavy drinking days and problems in particular in this study
indicate that additional programs and/or formats should be considered for students who come
to the concern of their college administrators.
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Figure 1.
Flow chart of patient eligibility, enrollment, and participation.
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Table 1
Description of participants

Measure M (SD) or %

Male 110 (48.9%)
Age 18.8 (0.87)
School Year
 Freshmen 150 (66.7%)
 Sophomores 45 (20.0%)
 Juniors 30 (13.3%)
Racea
 White 170 (75.6%)
 Asian 34 (15.1%)
 Hispanic 29 (12.9%)
 Black 8 (3.6%)
 Native American 5 (2.2%)
 Other 6 (2.7%)
Reason for referral
 Medical evaluation 185 (82.2%)
 Disciplinary infraction 28 (12.4%)
 Both 12 (5.3%)
Drinks prior to incident 8.9 (5.5)
Incident estimated BAC .245 (.140)

a
Proportions do not equal 100% because 25 participants (10.0%) reported more than one category.
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Table 2
Rater scores for Motivational Interview principles and methods

Item (N = 19) M (SD)

Competence Ratings
 Develop discrepancy 2.05 (0.23)
 Roll with resistance 2.16 (0.38)
 Support self-efficacy 2.00 (0.49)
 Open-ended questions 2.16 (0.38)
 Reflective listening 2.11 (0.46)
 Affirm 2.22 (0.55)
 Summarize 1.63 (0.50)
 Elicit change talk 2.21 (0.42)
MITI Global Scores
  (MITI) Empathy 6.05 (0.78)
  (MITI) MI Spirit 6.05 (0.62)

Note: Competence ratings were answered on a 3-point scale: 1 “below expectations”, 2 “meets expectations”, 3 “above expectations”. MITI global items
were answered on a 7-point scale from 1 “low” to 7 “high”. Two cases had more than one component that received a “1” (these cases had two components
that received a “1”). The median score was 2.0 for every component, including the summary component.
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