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bCenter for Alcohol and Addiction Studies, Brown University, Box G-S121-4, Providence, RI 
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cPennsylvania State College of Medicine, Department of Medicine and Public Health Sciences, 
90 Hope Drive, A210, PO Box 855, Hershey, PA 17033

Abstract

Objective—Students referred to school administration for alcohol policies violations currently 

receive a wide variety of interventions. This study examined predictors of response to two 

interventions delivered to mandated college students (N = 598) using a stepped care approach 

incorporating a peer-delivered 15-minute BA session (BA; Step 1) and a 60–90 minute brief 

motivational intervention delivered by trained interventionists (BMI; Step 2).

Method—Analyses were completed in two stages. First, three types of variables (screening 

variables, alcohol-related cognitions, mandated student profile) were examined in a logistic 

regression model as putative predictors of lower-risk drinking (defined as 3 or fewer heavy 

episodic drinking [HED] episodes and/or 4 or fewer alcohol-related consequences in the past 

month) six weeks following the BA session. Second, we used generalized estimating equations to 

examine putative moderators of BMI effects on HED and peak blood alcohol content (pBAC) 

compared to assessment-only control (AO) over the 3, 6, and 9 month follow-ups.

Results—Participants reporting lower scores on the Alcohol Use Disorders Identification Test 

(AUDIT), more benefits to changing alcohol use, and those who fit the ‘Bad Incident’ profile at 

baseline were more likely to report lower risk drinking 6 weeks after the BA session. Moderation 

analyses revealed that ‘Bad Incident’ students who received the BMI reported more HED at 9-

month follow up than those who received AO.

Conclusion—Current alcohol use as well as personal reaction to the referral event may have 

clinical utility in identifying which mandated students benefit from treatments of varying content 

and intensity.
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Studies, Brown University, Box G-S121-5, Providence, RI 02912, Office: 1-401-863-6659, FAX: 1-401-863-6697, 
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Thousands of college students receive campus alcohol violations and mandatory alcohol 

interventions each year (Bernat, Lenk, Nelson, Winters, & Toomey, 2014). However, the 

mandated student population is a heterogeneous one, for which a “one size fits all” 

intervention approach may not be appropriate (Borsari, 2012; Merrill, Carey, Lust, 

Kalichman, & Carey, 2014). A stepped care approach may be an efficient way to address the 

needs of this population, as it provides a lower dose/minimal intervention initially and a 

more intensive intervention for those who do not respond to the lower dose intervention 

(Sobell & Sobell, 2000). Two promising candidates for inclusion in stepped care approaches 

for reducing alcohol use and consequences in college students are brief advice (BA; Fleming 

et al., 2010; Helmkamp et al., 2003; Kulesza, Apperson, Larimer, & Copeland, 2010; 

Schaus, Sole, McCoy, Mullett, & O’Brien, 2009) and brief motivational interventions (BMI; 

Carey, Scott-Sheldon, Carey, & DeMartini, 2007; Fachini, Aliane, Martinez, & Furtado, 

2012; Larimer & Cronce, 2007). Additionally, research suggests the use of peer counselors 

(fellow undergraduate students who deliver evidence-based interventions) may be one way 

to enhance and reduce the costs of intervention approaches (Larimer et al., 2001; Mastroleo, 

Mallett, Ray, & Turrisi, 2008). Thus, the combination of a stepped care approach with a peer 

counselor delivery component has the potential to meet a number of individual student 

needs.

A stepped care trial conducted with mandated students (Borsari et al., 2012) first provided a 

BA session delivered by a peer counselor; six weeks later, students who exhibited risky 

drinking (defined as 4 or more heavy episodic drinking [HED] episodes and/or 5 or more 

alcohol-related consequences) were randomized to a second intervention (BMI) or 

assessment only (AO). At 9-month follow-up, students who had received a BMI 

significantly reduced the number of alcohol-related problems compared to students in the 

AO group. However, neither the BMI nor AO participants demonstrated reductions in 

alcohol use (HED, peak blood alcohol content [pBAC]). These findings suggest that 

implementing stepped care with mandated students can be effective in reducing alcohol-

related harms. That said, it is important to efficiently and empirically identify individuals 

who will require more intensive intervention following a peer-led BA, as well as the 

characteristics of students who are more or less responsive to a professionally-led BMI. This 

enhanced knowledge is vital for the efficient allocation of peer and professional intervention 

efforts and resources on campus.

Although predictors of response to sequentially-administered BA and BMI have yet to be 

examined, predictors of response to BA and moderators of response to BMI administered in 

stand-alone interventions have emerged in the literature. For example, one trial found BA 

and BMI equally efficacious in reducing alcohol use but not problems, and these outcomes 

were mediated by both descriptive norms and coping skills (Kulesza, McVay, Larimer, & 

Copeland, 2013). Research with mandated students found that women reduced drinking 

more following a BMI than a computer-delivered intervention, whereas men reduced 
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alcohol use following either intervention (Carey, Henson, Carey, & Maisto, 2009). Students 

with higher numbers of alcohol-related problems at baseline were more responsive to a BMI 

with written feedback than to written feedback alone (Mun, White, & Morgan, 2009). 

Characteristics of the referral incident have also been found to predict outcomes. 

Specifically, BMI is more effective than written feedback alone for students who 

experienced severe incidents requiring police or medical attention (Mun et al., 2009), but 

less effective than computer delivered interventions for individuals who did not view the 

referral incident as aversive (Mastroleo, Murphy, Colby, Monti, & Barnett, 2011).

To our knowledge, no study has examined predictors of drinking response to two 

interventions delivered sequentially with mandated college students using a stepped care 

approach. There are several commonly assessed variables that have been associated with 

heavy alcohol use in college students. We examined three different types of variables. First, 

we wanted to examine whether four commonly obtained screening variables would inform 

response to the BA or BMI. Specifically, current risky drinking was of interest as there has 

been mixed prior results as to whether heavier drinkers are more responsive or not to a BMI 

(Mun et al., 2009; Murphy et al., 2001). As previously discussed, gender has been 

associated with differential response to BMIs. As early onset of alcohol use has been 

consistently related to alcohol use and abuse in adults (DeWit, Adlaf, Offord, Ogborne, 

2000; Grant & Dawson, 1997; Morean, Corbin, & Fromme, 2012), students with an earlier 

age of first drink (AFD) may be less likely to reduce their drinking following a BA and/or 

BMI intervention. Sensation seeking (SS) is a personality trait with a biological basis that 

expresses itself as a need for physiological arousal (Quinn, Stappenbeck, & Fromme, 2011; 

Stephenson, Hoyle, Palmgreen, & Slater, 2003) and has been linked directly (Studies 1 and 

2; Woicik, Stewart, Pihl, & Conrod, 2009) and indirectly to alcohol use in mandated 

(Pearson & Hustad, 2014) and incoming (Hustad, Pearson, Neighbors, & Borsari, 2014) 

college students.

Alcohol-related cognitions are also commonly assessed in mandated college students. 

Perhaps the most commonly assessed cognitions are alcohol-related expectancies and 

descriptive norms. Alcohol-related expectancies are beliefs about the cognitive, affective or 

behavioral effects of alcohol use and can be both positive (e.g., “drinking allows me to relax 

around others”) and negative (e.g., “when I drink, I often say things that I regret later”). 

However, recent reviews reveal inconsistent findings regarding expectancy interventions 

and drinking and alcohol-related outcomes (Cronce & Larimer, 2011; Labbe & Maisto, 

2011; Scott-Sheldon, Terry, Carey, Garey, & Carey, 2012). Descriptive norms refer to the 

perception of other’s quantity and frequency of drinking, and are based largely on 

observations of how people consume alcohol in discrete drinking situations (Perkins, 2003). 

Descriptive norms have been linked to college alcohol use (see Borsari & Carey, 2001, 

2003) and have been used commonly in interventions addressing college student drinking 

(Lewis & Neighbors, 2006; Miller et al., 2012). We were also particularly interested two 

other cognitions related to alcohol use. Reasons for limited drinking (RFLD; Greenfield, 

Guydish, & Temple, 1989) in college students have been found to be negatively related to 

binge drinking and alcohol related consequences (Collins, Koutsky, Morsheimer, & 

MacLean, 2001; Epler, Sher, & Piasecki, 2009; Palfai & Ralston, 2011) and positively 
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related to interest in receiving alcohol-focused treatment (Epler, Sher, Loomis, & O’Malley, 

2009). Finally, the participants’ perceptions of the costs and benefits of change may make 

mandated students more receptive to intervention. This may be especially true regarding a 

BMI that incorporates motivational interviewing (MI; Miller & Rollnick, 2012), a style 

“designed to strengthen personal motivation and commitment to a specific goal by eliciting 

and exploring the person’s own reasons for change” (p. 29).

It is also possible that a combination of factors, rather than a single variable, is associated 

with lower risk drinking in response to BA and/or BMI. Work from our research group 

(Barnett et al., 2008) derived three distinct profiles of mandated students based on their 

typical rates of alcohol use and problems, drinking on the day of the referral event, and 

personal responsibility and aversiveness of the incident. These profiles were: (1) ‘Bad 

Incident’ which was characterized by low scores for heavy drinking and problems, and high 

levels of referral event drinking, responsibility, and aversiveness; (2) ‘So What?’, which was 

characterized by high heavy drinking and alcohol-related problems, moderate incident 

drinking and responsibility, and low aversiveness; and (3) ‘Why Me?’, which was 

characterized by a pattern of relatively low heavy drinking and alcohol-related problems, 

very little incident drinking, and low responsibility and aversiveness. Perhaps such a multi-

faceted and empirically-derived mandated student profile may be the most informative way 

to predict response to a BA and/or BMI.

Current Study

The purpose of this study was to evaluate whether a peer-delivered BA or professionally 

delivered BMI was more or less effective with certain individuals. To do so, we examined 

differential response to BA and BMI in a clinical trial with high fidelity to the two 

interventions, low attrition rates, and high participant satisfaction (Borsari et al., 2012). Two 

sets of analyses were conducted to examine the utility of three different types of variables in 

predicting response to two interventions (BA and BMI). First, we first examined which 

screening variables (risky drinking, gender, age of first drink, sensation seeking), alcohol-

related cognitions (alcohol expectancies, perceived descriptive norms, reasons for limited 

drinking, costs and benefits of change), and mandated student profile (‘Bad Incident’, ‘So 

What’, and ‘Why Me?’) predicted lower risk drinking following a BA session. In the context 

of the stepped care trial, lower risk drinking was defined as 3 or fewer heavy drinking 

episodes and 4 or fewer alcohol-related consequences in the past month. Second, we 

conducted moderation analyses to identify the certain conditions under which BMI may be 

more effective than AO in reducing alcohol use over 3, 6 and 9 month follow-ups. The non-

significant differential effects across the BMI and AO conditions in alcohol use provide a 

compelling rationale for moderation analyses incorporating a subset of the screening 

variables, alcohol-related cognitions, and mandated student profile. Placed in the larger 

context, this study will improve our understanding of which students may be more 

responsive to two commonly delivered interventions of different length and complexity.
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Method

Design

This study implemented stepped care with undergraduate students age 18 years and older 

who violated campus alcohol policy at a four-year college in the Northeast US (Borsari et 

al., 2012). There were two steps of intervention. All participants received Step 1, a peer-

delivered BA session. Mandated students who reported continued risky alcohol use six 

weeks after the BA session were randomized by computer to (a) Step 2, a 60–90 minute 

BMI or (b) assessment only control (AO). Participants then completed 3, 6 and 9 month 

follow-ups via internet (Figure 1).

Participants

Prospective participants (N = 982) had been referred to the student health office (SHO) for 

mandatory counseling following adjudication by campus judicial affairs staff. Of these 

students, 598 (61%) agreed to participate in the research study and provided informed 

consent. Students who declined to participate (n = 384) in the project received treatment as 

usual from the SHO, consisting of a 15–30 minute individual discussion of their referral 

incident and alcohol use. The majority of those who refused to participate (70%) cited time 

constraints as their reason (the baseline assessment and intervention took 20–30 minutes 

longer than treatment as usual). Participants received $15 for the baseline assessment, $40 

for the 6-week assessment, and $25, $35 and $60 for the 3, 6 and 9-month assessments, 

respectively. The University Institutional Review Board of the study site approved all 

procedures.

Interventions

Step 1: Brief Advice (BA)—The manualized BA was administered by a trained SHO 

peer (i.e., fellow undergraduate college student) counselor and lasted approximately 15 

minutes. The peer counselor facilitated discussion of the events leading to the referral 

incident, the reactions of friends and family, and any changes the student had made to his or 

her drinking as a result. The peer counselor also provided a 12-page booklet containing 

educational information (from Cunningham, Wild, Bondy, & Lin, 2001). The BA session 

was mostly didactic, but the peer counselors did solicit personal information from 

participants often using open-ended questions. Throughout the session, participants were 

given the opportunity to ask questions or discuss their personal alcohol use with the peer 

counselor.

Assignment to Step 2—Consistent with a stepped care strategy, the tailoring variables in 

this project were heavy episodic drinking (HED) episodes and alcohol-related problems.1 

The decision rule was that higher risk students (reporting 4 or more HED episodes and/or 5 

or more alcohol-related consequences in the past month) were randomized to receive AO or 

1We developed a decision rule that incorporated both (a) heavy episodic drinking and (b) alcohol related problems. Regarding heavy 
episodic drinking, 44% of college students reported heavy episodic drinking 1–2 times per week (Wechsler et al., 2002), a level we 
felt would be appropriate for Step 2 (BMI). Using a distribution of the YAACQ in a non-mandated sample (Kahler, Strong, & Read, 
2005), we estimated that only about 25% of the sample would report 5 or more consequences in the past month on the YAACQ and 
therefore appropriate for Step 2 (see Borsari et al., 2012 for more detail regarding the development of the decision rule).
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Step 2 (BMI). Participants reporting lower risk drinking (3 or fewer HED episodes and/or 4 

or fewer alcohol-related consequences in the past month) were provided no additional 

intervention.

Step 2: Brief Motivational Intervention (BMI)—Adapted from previous interventions 

with college students (Dimeff, Baer, Kivlahan, & Marlatt, 1999), this manualized BMI has 

resulted in significant reductions in alcohol use and problems with mandated and non-

mandated students in other trials (Borsari & Carey, 2000, 2005; Carey et al., 2009; Hustad, 

Mastroleo, et al., 2014). The BMIs were delivered by 11 interventionists who were PhD 

students or postdoctoral fellows. At the beginning of the BMI, the participant was given a 

personalized feedback report of his/her responses to the baseline and six-week follow-up, 

including normative quantity/frequency of drinking, BAC and tolerance, alcohol-related 

consequences, influence of setting on drinking, and alcohol expectancies. Throughout the 

BMI, which lasted approximately 45–60 minutes, interventionists followed the four 

principles of Motivational Interviewing (MI): express empathy, develop discrepancy, roll 

with resistance, and support self-efficacy for change (see Miller & Rollnick, 2002).

Measures

Alcohol use—Both tailoring variables for the decision rules and outcome variables were 

obtained using the Alcohol and Drug Use Measure (Borsari & Carey, 2000, 2005). The 

tailoring variable for response to the BA session was number of HED episodes obtained 

using a gender-specific question that asked participants to report the number of times they 

consumed 5 or more drinks for males (4+ for females) in the past month. The maximum 

number of drinks consumed during the past month and the amount of time spent drinking 

during this episode to calculate the students’ estimated peak BAC (pBAC), using the 

Matthews & Miller (1979) equation and an average metabolism rate of 0.017 g/dL per hour. 

pBAC and HED were used as an outcome variables in the moderation analyses.

Alcohol-related consequences—Alcohol-related consequences were used as a 

tailoring variable and were assessed by the 48-item Young Adult Alcohol Consequences 

Questionnaire (YAACQ; Read, Kahler, Strong, & Colder, 2006). Dichotomous items 

(yes/no) were summed for a total number of alcohol-related consequences experienced in 

the past month. The YAACQ demonstrated high internal consistency in this sample (α = .94 

at six week assessment).

Screening variables—Risky drinking at baseline was assessed by the Alcohol Use 

Disorders Identification Test (AUDIT; Saunders, Aasland, Babor, De La Fuente, & Grant, 

1993). The AUDIT is a 10-item questionnaire assesses quantity and frequency of alcohol 

use as well as concerns of others regarding one’s drinking, and scores on the AUDIT can 

range from 0 to 40 (higher scored indicate riskier drinking). The AUDIT is commonly used 

as a screening tool with mandated college students (e.g., DeMartini & Carey, 2012) and 

exhibited good internal consistency with this sample (α = 0.75). We also assessed gender 

and recorded age of first drink by asking the student when he/she first started drinking, not 

counting small tastes or sips of alcohol (e.g., Grant & Dawson, 1997). Sensation seeking 

was measured by the Brief Sensation Seeking Scale-4 (BSSS-4; Stephenson et al., 2003), a 
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4-item true/false measure derived from the 80-item BSSS (Hoyle, Stephenson, Palmgreen, 

Pugzles Lorch, & Donohew, 2002), which determines the extent to which the participant 

engages in or would like to engage in activities that provide novel or intense sensations or 

experiences. The BSSS-4 demonstrated good internal consistency in this study at baseline (α 

= .80) and 6-week assessment (α = .79).

Alcohol-related cognitions—Alcohol expectancies were assessed using the Brief 

Comprehensive Effects of Alcohol Scale (Ham, Stewart, Norton, & Hope, 2005), a 15-item 

measure assesses valuations (i.e., the extent to which a student believes a certain effect to be 

‘good’ or ‘bad’) of both positive (e.g., “I would act sociable”) and negative (e.g., “I would 

feel dizzy”) alcohol expectancies. Students reported valuations of these expectancy 

outcomes using a 5-point scale (1 = Bad to 5 = Good) and computed mean positive (α = .82) 

and negative (α = .83) valuations for each participant. This measure has also been used with 

mandated students (Borsari, O’Leary Tevyaw, Barnett, Kahler, & Monti, 2007). Descriptive 

norms were assessed using the Drinking Norms Rating Form (Baer, Stacy, & Larimer, 

1991), a 3-item measure recorded the participants’ estimates of their own weekly alcohol 

consumption, as well as that of close friends and the typical student at the college. In this 

study, we created difference scores of personal alcohol consumption minus perceived norms 

for close friend and the typical student. The Reasons for Limited Drinking Scale (RLD; 

Greenfield et al., 1989) is a 19-item measure that assesses four reasons for regulating 

alcohol use: self-control (e.g., concern about alcohol-related problems), upbringing (e.g., 

religion discourages drinking), self-reform (e.g., seeing negative consequences in others) 

and performance (e.g., cognitive or motor impairments). Participants answer the items on a 4 

point scale ranging from (0) not applicable to (3) very important. This measure 

demonstrated good reliability in this sample at baseline (α = .87) and 6-week assessment (α 

= 89). Finally, the students’ perceptions of the costs and benefits of change was measured 

using the Alcohol and Drug Consequences Questionnaire (ADCQ; Cunningham, Sobell, 

Gavin, Sobell, & Breslin, 1997), a 29-item measure that assesses the costs and benefits of 

changing personal alcohol use. There are two scales, costs (14 items) and benefits (15 

items). Participants are asked to rate each item (e.g., “I will have difficulty relaxing”) on a 

scale ranging from not important (1) to extremely important (5); items may also be 

determined as not applicable (0). Excellent internal consistency was evident for both costs 

(baseline α = .92; 6-week α = .93) and benefits (baseline α = .91; 6-week α = .93) scales. In 

this study, we used the difference (benefits minus costs) to represent a single measure of 

whether the participant saw more benefit (positive sum) or costs (negative sum) to reducing 

their alcohol use.

Mandated student profile—Using methods identical to previous work (Barnett et al., 

2008), we used baseline data to conduct a cluster analysis (Johnson & Wichern, 1998) to 

classify mandated students on the basis of five standardized variables (number of HED 

episodes and the number of alcohol-related problems in past month, number of drinks 

consumed on the day of the referral incident, and perceived responsibility and aversiveness 

of the referral incident). Differences among the profiles were examined using ANOVA and 

Scheffe pairwise comparisons and approximated those developed in Barnett et al. (2008) in 

several ways. First, the ‘Bad Incident’ (n = 116) profile reported lowest past month alcohol 
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use and problems, moderate number of drinks during the incident, and highest incident 

responsibility and aversiveness. The ‘Bad Incident’ profile also reported a large proportion 

of higher-risk referrals such as vandalism and being drunk in public (21%) as well as being 

medically evaluated for intoxication or sent to an emergency room (both 2%). Second, 

participants assigned to the ‘So What?’ profile (n = 169) reported the highest past month 

drinking and problems, highest drinks on the night of the incident, highest level of 

responsibility for the incident, yet lower aversiveness. Most of the referrals for ‘So What?’ 

students tended to be of alcohol possession (90%) and higher-risk referrals such as 

vandalism and drunk in public (8%). Finally, the ‘Why Me?’ (n = 242) profile reported low 

rates of past-month drinking and problems, lowest number of drinks on the night of the 

incident, and low levels of responsibility aversiveness. The majority of their offenses were 

possession (75%) or being in the presence (21%) of alcohol.

Data Analysis

For our first analysis, we conducted a multivariate logistic regression model predicting the 

odds of reporting lower risk drinking after the BA session (i.e., reporting fewer than 3 HED 

episodes and/or a score of 4 or less on the YAACQ). Putative predictors were screening 

variables (gender, AUDIT scores, age of first drink, sensation seeking), alcohol-related 

cognitions (descriptive norms, alcohol expectancies, reasons for limiting drinking, and costs 

and benefits of change) and the mandated student profile (‘Bad Incident’, ‘So What?’, ‘Why 

Me?’). The proposed predictors, assessed at baseline, were additionally examined with 

means, standard deviations, and frequencies.

Our second analysis examined moderation of BMI’s effect on alcohol use (HED and 

pBAC). These moderation analyses were conducted only with the students who met risky 

drinking criteria at 6 weeks and who completed at least one 3, 6 and 9 month follow-up (i.e., 

non-BA responders; approximate ns: BMI = 184, AO = 180) and incorporated the same 

variables as in our first analysis, with three exceptions. Specifically, we did not examine 

AUDIT scores, descriptive norms and expectancies as moderators, as these were explicitly 

addressed in the context of the BMI and are therefore more appropriately conceptualized as 

mediators of BMI effects (Apodaca & Longabaugh, 2009; Borsari & Carey, 2000, 2005). 

Furthermore, moderator variables were measured at the six-week follow up (prior to the 

Step 2 BMI), with the exception of gender, age at first drink, and mandated student profile 

(which were assessed at baseline). Moderator analyses were conducted using Generalized 

Estimating Equations (GEE; Liang & Zeger, 1986) using models described by Aiken and 

West (1991) that included the independent and moderator variable effects as well as a 

multiplicative term for their interaction. If moderation effects were detected, BMI and AO 

effects were examined at specified time points (3, 6 and 9 months). GEE models covaried 

the time 1 (6-week assessment occurring before the BMI session) value of the dependent 

variable, and were conducted using Gaussian distributional assumptions and an 

autoregressive (AR1) correlation structure. All analyses were conducted in SPSS v. 20.0.
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Results

Sample

Participants were 67% male, 96% Caucasian, and 68% freshman with a mean age of 18.68 

(SD = 0.78). They were cited for possession of alcohol (78.18%), being in the presence of 

alcohol (12.14%), alcohol-related behavior (9.30%), and alcohol-related medical 

complications (0.38%). All 598 students who agreed to participate completed a 45-minute 

baseline assessment immediately prior to receiving the Step 1 BA. Of those 598 students, 

582 successfully completed the 6-week follow up web assessment (95%), and 102 were 

designated low risk and 462 were designated high risk. Fifty-seven students were assigned 

to the BMI or AO during the summer months (see Borsari et al., 2014), and the remaining 

405 participants were assigned to BMI (n = 211) or AO (n = 194).

Predictors of Lower Risk Drinking Following a BA Session

As can be seen in Table 1, participants with higher baseline AUDIT scores were less likely 

to report lower risk drinking (OR = 0.831; 95% CI: 0.76–0.91) six weeks following the BA 

session, and participants reporting more benefits than costs to changing their alcohol use 

(OR = 1.022; 95% CI: 1.006–1.039) were more likely to report lower risk drinking 

following a BA session. In addition, compared to the ‘Bad Incident’ profile, mandated 

students assigned to the ‘So What?’ and ‘Why Me?’ profiles were less likely to report lower 

risk drinking following a BA session (OR = 0.188; 95% CI: 0.050–0.07 and OR = 0.251; 

95% CI: 0.12–0.51, respectively). All remaining predictors were non-significant.

Moderators of BMI Effects

Moderator analyses showed that gender, age of first drink, sensation seeking, costs and 

benefits of change, and reasons for limited drinking did not significantly moderate the 

impact of BMI relative to AO over time on HED and pBAC (all ps > .05). However, GEE 

results showed a moderation effect for mandated student profile. Students that belonged to 

the ‘Bad Incident’ profile had the greatest increase in HED when assigned to BMI (B = 1.63 

[.77], p = .04). Figure 2 demonstrates the difference in HED between the BMI and AO 

groups by mandated student profile at 9 month follow-up. For covariate effects across all 

models, the 6-week value of the outcome variable was positively associated with greater 

alcohol use (Brange= .47–1.22; ps < .001).

Discussion

To our knowledge, this study represents the first attempt to systematically identify which 

mandated students may respond best to sequentially-administered BA and/or BMI. As has 

been posited previously (Barnett et al., 2008; Borsari & O’Leary Tevyaw, 2005), the lower-

risk drinking exhibited by approximately 20% of the participants six weeks after a BA 

session indicates that all mandated students do not require an intensive BMI to reduce their 

alcohol-related problems. Thus, these findings can assist school administrations in 

strategically allocating their clinical resources by careful consideration of which mandated 

students respond to BA and/or BMI.
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Regarding response to the BA session, students with lower AUDIT scores and perceiving 

more benefits than costs to reducing their drinking were less likely to be eligible for a more 

intensive Step 2 BMI when they were assessed six weeks later. These findings intuitively 

indicate that BA may be particularly useful for those who are drinking less and already see 

the benefits of reducing alcohol use. Furthermore, the lack of descriptive norms and 

expectancies in predicting lower risk drinking following the BA session suggests that these 

constructs may be best conceptualized as mediators of intervention effects. This would be 

consistent with recent research showing that mandated students who had higher close friend 

norms were less likely to reduce their drinking regardless of alcohol sanctions than students 

who perceived lower close friend norms (Merrill, Carey, Reid, & Carey, 2014). Therefore, 

these alcohol cognitions may need to be explicitly addressed in the context of the 

intervention in order to be linked to outcome. Regarding moderation of BMI effects on 

alcohol use, none of the screening or alcohol-related cognitions significantly moderated 

BMI effects on HED or pBAC over the 9 month follow-up.

Perhaps the most compelling finding is the differential response of the ‘Bad Incident’ profile 

to the BA and BMI. Namely, students in the ‘Bad Incident’ group were more likely to 

respond to the BA session (38% reported lower risk drinking) than those in the ‘Why Me?’ 

and ‘So What?’ groups (6% and 4%, respectively). Considered in the context of research 

indicating that a significant subset of mandated students reduce their alcohol use on their 

own prior to intervention or that they require very little additional intervention (Carey et al., 

2009; Hustad et al., 2011; Morgan, White, & Mun, 2008), these findings suggest that a peer-

led brief advice session may be an appropriate intervention for a considerable number of 

mandated students who are light drinkers and/or have significantly reduced their use as a 

result of the referral incident. Indeed, there has also been increased understanding of what 

aspects of the referral incident can contribute to these reductions. For example, in a 6 month 

prospective study of over 2200 college students, Wray, Simons and Dvorak (2011) found 

that students who were light drinkers did not change their drinking following an infraction. 

The authors posited that as these students were already drinking lightly, the infraction did 

not result in a reconsideration and change of personal alcohol use. For the heavy drinkers, 

however, those most likely to reduce their alcohol use following an alcohol infraction 

reported higher sensitivity to punishment, indicating that the referral incident was viewed as 

aversive and led to subsequent changes in drinking behaviors. Likewise, Qi et al. (2014) 

found high levels of incident aversiveness and personal responsibility were linked with 

higher readiness to change drinking following the incident, while Mastroleo et al. (2011) 

found that students who reported low levels of aversiveness to the referral incident reported 

higher levels of alcohol use following a booster session addressing their alcohol use. This 

research, combined with the findings of this study, suggest a multi-faceted profile can have 

clinical utility in identifying which mandated students could benefit from more intensive 

treatment.

The students in the ‘Bad Incident’ group who received a BA and then a more intensive BMI 

demonstrated increased heavy episodic drinking compared to those assigned to the 

assessment-only group at the 9 month follow-up. In contrast, there were no moderation 

effects evident in the other two profiles that were less likely to respond to the BA. This 
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response by ‘Bad Incident” (and lighter drinkers) to a personalized BMI contradicts results 

from a recent integrated data analysis (IDA) of 24 independent trials administering BMIs to 

over 6,000 college students, 18% of which were mandated students (Ray et al., 2014). 

Findings indicated that BMI efficacy at longer term-follow-ups (6–12 months) is linked to 

an interaction between the number of topics addressed during a BMI and the degree to 

which the feedback was personalized to reflect the student’s own situation. Specifically, 

reductions in alcohol use are greater following BMIs that either (a) provide highly 

personalized information on a large number of topics or (b) provide more generic 

information on a fewer number of topics. In this study, ‘Bad Incident’ students increased 

their alcohol use following a professionally-delivered BMI with a large number of highly 

personalized feedback topics (including comparison to national and campus norms, self-

reported consequences at baseline as well as 6-week assessment).

We can only speculate why there were increases in heavy episodic drinking in this subset of 

‘Bad Incident’ students. Although there were no significant changes in alcohol use over the 

9-month follow-up by participants in the BMI and AO groups, supplemental analyses 

indicated that the ‘Bad Incident’ students reported significantly lower rates of drinking and 

alcohol-related problems at the 6-week assessment than students in the other two profiles. 

Therefore, delivering a BMI to individuals who were slightly above the drinking cutoffs 

implemented in the stepped care design may have resulted in reactance to the intervention. 

Although examination of satisfaction ratings of the BMI revealed no significant differences 

among the three profiles, the personalized feedback in the BMI may have affirmed 

maintaining the status quo (i.e., not changing alcohol use) rather than facilitating motivation 

to change. In this context, and following a BA session, perhaps ‘Bad Incident’ students may 

have found the personalized feedback as irrelevant or unconvincing – especially if 

significant reductions had occurred following the incident. Such a reaction to the BMI may 

be akin to the iatrogenic effects observed when conducting a decisional balance exercise 

with an individual already motivated to reduce drinking (Miller & Rose, 2013).

Regarding clinical implications of these findings, the variables that predicted lower risk 

drinking following the peer-led BA or moderated the effects of a professionally delivered 

BMI may be useful in identifying students that may be more receptive to the interventions 

provided. That said, one could argue that the significance of AUDIT scores, proposes a 

simpler and more intuitive rule of thumb – provide the heavier drinkers with a BMI. Yet, 

simply using alcohol consumption and related problems as a referral strategy might not be as 

clinically useful as other constructs. In addition, the moderators of treatment response can be 

a focus of the BMI sessions and perhaps be more relevant and of intrinsic interest to the 

student than focusing solely on drinking and consequences assessed by the AUDIT or other 

measures. Efforts to balance the personalization as well as number and content of feedback 

topics will be informed by previously mentioned work by Ray and colleagues (2014) and 

other research reporting that college students’ (especially heavier drinkers) least favorite 

feedback topics were personal drinking profile and didactic information about alcohol 

(Miller & Leffingwell, 2013).

This study should be considered in the context of some limitations. First, the cutoffs 

determining lower risk drinking were developed by the authors, limiting the generalizability 
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of these findings to future applications of stepped care with mandated students using more 

(or less) stringent decision rules for assignment to more intensive interventions. The lack of 

response of the ‘Bad Incident’ students to the more intensive BMI may have been an artifact 

of using solely alcohol use and problems as tailoring variables. Perhaps using an empirically 

derived and multi-faceted profile may be more efficient (e.g., target those individuals 

reporting low averseness/responsibility for incident in addition to risky alcohol use). Second, 

the lack of a non-BA comparison group precludes our ability to state how much the BA 

contributed to the lower risk drinking observed, and it is possible that some participants who 

were below the cutoff at Step 2 had not been above it at baseline. Third, the sample was 

predominately White and was recruited from a small college in the Northeast. Therefore, 

findings may not generalize to schools with different demographic characteristics and/or 

campuses with different alcohol policies and enforcement strategies. Fourth, although there 

is little evidence of significant under- or over-reporting of alcohol use in mandated students 

(Borsari & Muellerleile, 2009), self-report was not confirmed by collaterals.

Study findings also suggest promising directions for future research. First, variability in the 

direction of results by outcome (i.e., alcohol) underscores the complexity of evaluating the 

response to sequentially delivered interventions of different length and content as required in 

stepped care. Therefore, a task for future studies will first be to gain greater clarity in 

determining who best responds to what intervention when, in mandated students as well as 

other populations. Second, an analysis of what actually is occurring in the BA and BMI 

sessions may be enlightening to understand the changes (or lack thereof) following 

intervention. Coding therapist and client language, and linking these interactions to 

subsequent behavior change, may be one way to better understand the mechanisms of 

change. Although there have been recent efforts to code BMIs with mandated college 

students (Apodaca et al., 2014; Mastroleo, Magill, Barnett, & Borsari, 2014), several 

research questions remain. For example, process coding the peer-delivered BA sessions 

would be compelling, as efficacy studies have shown that the same peer-delivered BMI 

utilized in this study significantly reduced alcohol consumption and negative consequences 

with volunteer (Larimer et al., 2001; Mastroleo, Turrisi, Carney, Ray, & Larimer, 2010) and 

mandated (Mastroleo et al., 2014) students. Although effective in reducing drinking with 

college students, the use of peers as intervention agents has gained surprisingly little 

attention in the literature. Furthermore, the manner in which peer counselors interact and are 

accepted by the students with whom they work is unknown. Fromme and Corbin (2004) 

reported that professional counselors consistently had better ratings of intervention delivery 

than peer counselors, however the intervention was a multi-component group intervention, 

not BMI. In the current study, a peer-led BA session did not lead to reductions in risky 

drinking for a considerable number of mandated students in the ‘So What’ and ‘Why Me?’ 

profiles. Comparison of in-session processes by student profiles may reveal in-session 

differences and shed light on the observed effects, differences that were not captured by 

comparison of session satisfaction ratings or other self-report measures.

In summary, intervention outcomes vary according to individual characteristics. Placed in a 

larger context of the literature, a refinement of the stepped care decision rules is expected to 

enable practitioners and researchers to increase the efficiency and response following an 

intervention. Ideally, these results can further guide efforts to systematically combine these 
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approaches in ways that enhance the efficiency of intervention timing, delivery, and content 

of intervention based on personal characteristics (e.g. AUDIT scores, perceived benefit to 

change alcohol use, ‘Bad Incident’ profile, and HED frequency). Placed in a larger context, 

the findings of the study inform the larger stepped care literature that seeks to develop a 

menu of efficacious yet relatively low-intensity approaches that can be widely implemented 

(e.g., McKellar, Austin, & Moos, 2012)
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Public Health Significance Statement: Public Health Relevance Statement

This study indicates that for mandated college students, the personal reaction to the 

referral event may have clinical utility in identifying which individuals benefit from 

treatments of varying content and intensity. In the context of stepped care, the findings 

provide support for the sequential delivery of two efficacious yet relatively low-intensity 

approaches that can be widely implemented with this at-risk population.
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Figure 1. 
Randomized Clinical Trial Implementing Stepped Care for Mandated College Students
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Figure 2. 
Difference between Brief Motivational Intervention (BMI) and Assessment Only (AO) 

groups on 9-month heavy episodic drinking (HED) episodes by mandated student profile.
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Table 1

Logistic regression predicting lower-risk drinking six weeks after brief advice session

Predictors B (se) p Odds Ratio 95% CI

Screening Variables

AUDIT −0.185 (.045)  <0.001  0.831 (0.760, 0.908)

Gender −0.512 (.289)  0.077 0.599 (0.340, 1.056)

Age of first drink −0.076 (.086)  0.376 0.927 (0.783, 1.097)

Sensation seeking −0.006 (.040)  0.874 0.994 (0.920, 1.074)

Alcohol-Related Cognitions

Costs and Benefits of Change 0.022 (.008) 0.007 1.022 (1.006, 1.039)

Reasons for Limiting Drinking 0.005 (.013) 0.685 1.005 (0.980, 1.032)

Expectancies

 Positive 0.002 (.023) 0.935 1.002 (0.957, 1.049)

 Negative 0.022 (.026) 0.396 1.022 (0.972, 1.076)

Descriptive Norms

Close friend −0.018 (.014)  0.183 0.982 (0.956, 1.009)

Average student 0.006 (.011) 0.615 1.006 (0.983, 1.029)

Mandated Student Profile

Student profile – Bad Incident? 1 — — — —

Student profile – So What? −1.674 (.673)  0.013 0.188 (0.050, 0.701)

Student profile – Why Me? −1.384 (.358)  <0.001  0.251 (0.124, 0.505)

Notes. N = 570. AUDIT = Alcohol Use Disorders Identification Test. Positive Costs and Benefits of Change sum indicative of perceiving more 
benefits of change.

1
Bad Incident student profile is the reference group.
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