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ABSTRACT. Objective: Alcohol-impaired (Al) driving among col-
lege students remains a significant public health concern and may be
the single most risky drinking outcome among young adults. Brief
motivational interventions (BMlIs) have been shown to reduce alcohol
use and problems, but their specific efficacy for decreasing Al driving
among college students is unknown. The present study analyzed data
from three randomized controlled trials of BMI (Murphy et al., 2010:
n =74; Borsari et al., 2012: n = 530; and Martens et al., 2013: n = 365)
to evaluate whether BMIs are associated with reductions in Al driving
among college student drinkers. Method: Participants in all three stud-
ies were randomized to BMI or control conditions. Participants reported
whether they had driven under the influence (yes/no) following the BMI
over the follow-up period. Results: Separate binary logistic regression

analyses were conducted for each study. For Studies 1 and 2, these analy-
ses revealed that a BMI was significantly associated with reductions in
Al driving at the final (6-month and 9-month, respectively) follow-up
compared with the control condition. For Study 3, analyses revealed that
a single-component BMI focused on the correction of misperceptions
of descriptive norms was significantly associated with reductions in Al
driving compared with the control group at the final (6-month) follow-
up, whereas a single-component BMI focused on the use of protective
behavioral strategies was not. Change in drinking level did not mediate
the relationship between the condition and the change in Al driving.
Conclusions: Counselor-administered BMIs that include descriptive
normative feedback are associated with significant reductions in Al driv-
ing compared with control. (J. Stud. Alcohol Drugs, 76, 700-709, 2015)

ESPITE YEARS OF PREVENTION EFFORTS,

alcohol-impaired (AI) driving among college students
remains a significant public health concern. Approximately
30% of college students report past-month Al driving, and
17% of college drinkers report driving after consuming five
or more drinks (Hingson, 2009). Among the myriad conse-
quences associated with drinking, Al driving is arguably the
most immediately harmful; alcohol was involved in 50% of
traffic-related deaths among 18- to 24-year-olds in 2009,
and 74% of alcohol-related student deaths result from Al
traffic accidents (Hingson et al., 2009; LaBrie et al., 2011).
College students are more likely to drive after drinking than
their same-aged peers who do not attend college (Paschall,
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2003), and heavy episodic drinking (HED; defined as four/
five drinks or more per occasion for women/men) is a strong
predictor of Al driving among college students (Flowers et
al., 2008). Compared with students who did not engage in
HED over a 2-week period, students who engaged in three to
four HED experiences were eight times more likely to drive
after drinking (Paschall, 2003).

Although a variety of policy-based public health inter-
ventions (e.g., raising the legal drinking age, lowering the
legal blood alcohol concentration driving limit, sobriety
checkpoints, zero-tolerance laws, server training) have
been implemented to decrease Al driving (Wechsler et al.,
2003), the frequency of Al driving remains high, particularly
among college students (Hingson et al., 2004). In addition,
a number of media campaigns, school-based instructional
programs, and peer organizations have been designed spe-
cifically to target Al driving among college students, but
there is insufficient evidence that these approaches reduce
Al driving (Elder et al., 2005). Moreover, the number of
drinks students estimate they can consume and still be able
to drive safely and legally within an hour is predictive of Al
driving (Hingson, 2002). Thus, despite a variety of national
and community interventions, many students perceive that
there is a “safe” amount to drink before driving, and they
may require more intensive, individual-based interventions
to reduce Al driving.
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The National Highway Traffic Safety Administration
(2014) endorses screening and brief intervention as a useful
tool for reducing impaired driving behaviors among col-
lege students. Brief motivational interventions (BMIs) have
shown efficacy for reducing alcohol use and problems in col-
lege students and have been widely disseminated (Cronce &
Larimer, 2011; Mun et al., 2015; Scott-Sheldon et al., 2014),
but few published studies have examined the specific impact
of BMIs on Al driving.

BMIs, including the popular Brief Alcohol Screening
and Intervention for College Students (BASICS; Dimeff et
al., 1999) model, typically consist of one or two individual
therapeutic meetings (approximately 50 minutes per ses-
sion; Carey et al., 2007) delivered in motivational inter-
viewing (MI; Miller & Rollnick, 2012) style by a trained
facilitator and include personalized feedback. Personalized
feedback is created based on a series of questionnaires
completed by students before their BMI session. In ad-
dition, although specific feedback components differ by
study, a personalized drinking profile, information on so-
cial norms, prior alcohol-related consequences experienced
by the student (including drinking and driving if endorsed),
practical costs (e.g., money spent on alcohol and caloric
intake from alcohol), and information on strategies to limit
alcohol-related risk are typically included (see Miller et
al., 2012). The feedback component is meant to guide a
conversation that highlights the student’s risky drinking
habits and explores ambivalence around changing drinking
patterns. BMIs attempt to identify and correct faulty nor-
mative beliefs and highlight consequences of alcohol use
(such as Al driving) to increase motivation to change.

Meta-analytic reviews provide evidence that BMIs suc-
ceed in reducing alcohol use (frequency, quantity, level of
intoxication) and a variety of alcohol-related problems (see
Carey et al., 2007, for a review). A specific target of BMIs
is to reduce HED experiences, a key risk factor for Al driv-
ing, and previous research indicates that BMIs have shown
efficacy in reducing the number of HED experiences (Cronce
et al., 2012). Throughout the literature, the impact of BMIs
on alcohol problems has been examined using an aggregate
score of all alcohol problems endorsed. Although such re-
sults are useful when examining the impact of interventions
on the total number of alcohol consequences experienced,
the consequences include a wide range of outcomes, from
relatively minor outcomes, such as feeling drowsy after a
night out, to subjective reactions to drinking (feeling guilt,
regret, or a desire to make a change), to highly significant
(and specific) health risk behaviors such as unprotected sex
and Al driving.

Only two published studies have examined whether BMIs
effectively reduce Al driving among college-aged drinkers.
Monti and colleagues (1999) examined whether the use
of a BMI, compared with standard care, reduced specific
alcohol-related consequences, including Al driving, among

94 adolescents (ages 18—19) treated in an emergency depart-
ment. At 6-month follow-up, participants in the standard care
condition were almost four times more likely to report Al
driving than those in the BMI condition. However, less than
half of the participants were currently enrolled in college,
and the interventions took place in an emergency department
following an alcohol-related event, rendering it difficult to
determine whether a BMI would be effective when provided
specifically to college student drinkers.

Subsequently, Schaus and colleagues (2009) conducted
a randomized controlled trial to determine whether a BMI
given to drinkers in a college health center significantly de-
creased drinking level and alcohol problems. Students who
reported at least one HED experience in the past 2 weeks
were randomized into either a control group (n = 182) or
a BMI group (n = 181). Participants in the BMI group re-
ceived two 20-minute BMI sessions delivered in MI style
and a brochure on “alcohol prevention,” whereas participants
in the control condition received only a brochure on alcohol
prevention. A participant feedback document summarizing
overall healthy lifestyle behaviors, personalized drinking in-
formation, social norms clarification, alcohol-related conse-
quences (including Al driving), alcohol expectancies, and the
use of protective behavioral strategies (PBS) was compiled
and used as the source of normative feedback information
during the two 20-minute BMI sessions. Participants pro-
vided data at baseline and completed follow-ups 3, 6, 9, and
12 months after the intervention. There was a statistically
significant reduction in the intervention group in the number
of times participants drove after three or more drinks at the
3-month follow-up. However, the intervention group and the
control group did not differ significantly in the number of
times Al driving occurred at any subsequent follow-up.

Given the dearth of studies examining the impact of BMIs
on Al driving and the mixed findings of the prior two stud-
ies on the long-term impacts of BMIs on Al driving, it is
important to determine the impact of Al driving at long-term
follow-ups. The present study extended the existing studies
by examining the impact of receiving a BMI on Al driving
at the final follow-up of three unique randomized controlled
trials.

Although few studies have examined the relative impact
of specific feedback components, the results of recent re-
search suggest that providing normative information and
information on protective strategies to limit risk may be es-
pecially potent feedback elements (Miller et al., 2013). In
addition, research has revealed that, when the BMI is high-
ly personalized for the participant, having more BMI com-
ponents generally improves drinking outcomes (Ray et al.,
2014). BMIs typically promote harm-reduction strategies,
often referred to as PBS, as a way to minimize or elimi-
nate alcohol-related problems, such as reducing drinking
quantity, spacing drinks to lower peak blood alcohol levels,
avoiding specific high-risk situations, and planning ahead
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TaBLE 1. Descriptive data for each sample

Study 1: Study 2: Study 3:
Murphy et al.  Borsari et al. ~ Martens et al.
(2010) (2012) (2013)
Demographics (n=173) (n =405) (n=365)
Age, in years, M (SD) 21.18 (2.00)  18.68 (0.79)  20.10 (1.35)
Male 40.5% 67% 34.8%
White 66.2% 96% 89.2%
Year in school
Freshman 12.2% 67.9% 25.2%
Sophomore 28.4% 23.8% 18.6%
Upperclassman 56.8% 7.7% 56.2%
Alcohol use
Heavy episodic drinking
experiences, past month,
M (SD) 5.91 (5.07) 6.67 (4.86) 1.94 (1.86)

Drinks per week, M (SD)

16.92 (15.24)  18.82 (14.43)  15.74 (10.79)

to arrange a designated driver or alternate transportation.
Providing drinkers with personalized feedback on PBS
may be particularly helpful in preventing Al driving. To
date, no published studies have examined whether a single-
component BMI that focuses on enhancing PBS reduces Al
driving. In addition, multiple studies have found significant
drinking reductions using solely a descriptive normative
component (Lewis et al., 2007; Neighbors et al., 2010),
suggesting that BMIs focusing specifically on social norms
information may be enough to produce reliable changes in
drinking. However, no published studies have investigated
whether personalized, single-component descriptive social
norms BMIs reduce Al driving. To provide the most effica-
cious alcohol interventions to college students, it is impor-
tant to identify which specific BMI components are most
effective in reducing Al driving among college student
drinkers.

With the present study, the authors sought to extend the
alcohol-intervention and impaired-driving literature by inves-
tigating whether receiving a BMI is associated with reduc-
tions in Al driving among college drinkers using data from
three published randomized trials evaluating the efficacy of
BMIs with college students (Borsari et al., 2012; Martens
et al., 2013; Murphy et al., 2010). Although AI driving was
examined in each study at baseline and at all follow-ups,
the effect of the interventions delivered on this particularly
important outcome was not examined, and it is possible that
the interventions reduced Al driving even in the absence of
an overall effect on drinking or alcohol problems. We hy-
pothesized that, compared with the control groups, students
in the active intervention conditions (BMI) would be sig-
nificantly less likely to report Al driving at final follow-up.
Furthermore, the present study sought to determine whether
(a) single-component BMIs focused solely on the correction
of misperceptions of descriptive norms or (b) use of PBS
are associated with reductions in Al driving among college
student drinkers.

Method
Description of parent trials

All three studies recruited undergraduate students, and
participants received either course credit or monetary com-
pensation for participating. Demographic information about
each sample is provided in Table 1.

Study 1 (Murphy et al., 2010). Participants reported
having had at least one HED experience in the past month.
Participants were randomized into one of two groups: BMI
(n = 38) and Alcohol 101 Plus (n = 35). The groups did
not differ on any demographic variables or on the outcome
variable at baseline. Participants provided data at baseline
and immediately after the intervention and completed
follow-ups at 1 and 6 months after the intervention. Results
revealed significant decreases in typical weekly drinking
and frequency of heavy drinking among those receiving
a BMI compared with those receiving a computerized in-
tervention (Alcohol 101 Plus). Of note, only the 1-month
follow-up outcomes have been previously published for
this study (see Murphy et al., 2010). Because the drinking
and driving item used as our outcome variable covered the
past 6 months, we elected to focus on the 6-month rather
than the 1-month outcomes.

Study 2 (Borsari et al., 2012). This study evaluated a
stepped-care approach with mandated students. Recruit-
ment took place at the university’s Office of Health and
Wellness with students who violated the campus alcohol
policies. Using a stepped-care treatment approach, all par-
ticipants who consented received peer-delivered, manual-
ized brief advice and completed a 6-week follow-up (see
Borsari et al., 2012). Students who reported four or more
HED experiences and/or scored 5 or more on the Young
Adult Alcohol Consequences Questionnaire (YAACQ) at
the 6-week follow-up were identified as high-risk drinkers
and were randomly assigned to either a BMI (n = 211) or
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assessment only (n = 194). Before the intervention, the
two groups did not differ on any demographic variables.
Participants provided data at baseline and at 6 weeks and
completed follow-ups at 3, 6, and 9 months after the in-
tervention. Results revealed that students who received a
BMI significantly reduced their number of alcohol-related
problems at the 6-month follow-up compared with students
in the assessment-only condition.

Study 3 (Martens et al., 2013). Students who reported
having had at least one HED experience in the past 30
days were randomized into one of three groups: a single-
component BMI focused on correcting misperceptions
of descriptive norms (rn =121), a single-component BMI
focused on the use of PBS (n = 111), or Alcohol Education
(AE; n = 133). In the single-component BMI focused on
correcting misperceptions of descriptive norms condition,
participants were provided with information on (a) self-re-
ported alcohol use, (b) perceptions of the typical male and
female student alcohol use, and (c) actual alcohol use of
typical male and female students. In addition, participants
were provided a percentile rank based on their average
number of drinks per week. In the single-component BMI
focused on the use of PBS condition, participants received
feedback on PBS that they had used in the past 2 weeks as
well as feedback on PBS that they used “rarely” or “never.”
The groups did not differ on any demographic variables or
on the outcome variable at baseline, and participants were
assessed at baseline, 1 month, and 6 months after the in-
tervention. Results revealed that students in the descriptive
norms BMI condition significantly reduced drinking levels
at the 6-month follow-up compared with those in the PBS
BMI and control conditions.

Measures

Al driving was assessed in all three studies using an
identical item from the Brief Young Adult Alcohol Con-
sequences Questionnaire (BYAACQ); Kahler et al., 2005);
participants either endorsed or denied “I have driven a car
when I knew I had too much to drink to drive safely” in
the past 2 (Study 2) or 6 (Studies 1 and 3) months. Single-
item measures represent a common modality for assessing
this behavior (e.g., Fairlie et al., 2010; Gustin & Simons,
2008; LaBrie et al., 2012; Teeters et al., 2014). The typical
number of drinks per week and the change in the number
of drinks per week from baseline to follow-up were as-
sessed in all three studies by the Daily Drinking Question-
naire (Collins et al., 1985). Students were asked to estimate
the total number of standard drinks they had consumed
on each day during a typical week in the past month. The
Daily Drinking Questionnaire is frequently used to assess
alcohol consumption patterns among college students and
is correlated with self-monitoring and retrospective drink-
ing measures (Kivlahan et al., 1990). A separate item was

included to assess HED. Students were asked to report how
many times they had consumed four or more (if female) or
five or more (if male) standard drinks on one occasion dur-
ing the past month.

Brief motivational intervention

All three of the studies implemented a BMI conducted in
MI style (Miller & Rollnick, 2012) and included a personal-
ized feedback component (specific intervention elements
used in each study by condition are provided in Table 2). Of
note, Al driving was included as an alcohol-related conse-
quence only if the student endorsed this behavior at baseline.
Because BMIs are intended as preventive as well as treat-
ment (reduction) focused, we chose to look at the outcomes
of all study participants regardless of whether they endorsed
Al driving at baseline. To identify the effect of specific BMI
components on alcohol use and problems, the personalized
feedback used in Study 3 included either (a) personalized
normative information or (b) the use of PBS, both delivered
in MI style. Graduate-level clinicians delivered the BMIs in
all three studies.

Data analysis plan

Hierarchical logistic regression analyses were conducted
separately for each study to determine whether Al driving
differed significantly between the groups at the final follow-
up (6 or 9 months after the intervention). The dependent
variable was Al driving (yes/no). To control for baseline Al
driving, Al driving (yes/no) at baseline was entered in Step
1. The treatment condition was entered in Step 2 to evaluate
group differences.

To determine whether the change in Al driving was me-
diated by the change in drinking levels (the change in the
average number of drinks per week) versus a more direct
effect of the condition on Al driving, a mediational model
using bootstrapping, which makes no assumptions about
the sampling distribution of the indirect effect (Hayes,
2013), was conducted for each study. Following procedures
outlined by Hayes (2013) using the PROCESS Macro,
Model 4, analyses were conducted to determine whether
the change in drinking level mediates the relationship be-
tween the intervention condition and the change in Al driv-
ing. A nonparametric bootstrap method of 5,000 samples
using a confidence interval (CI) of 95% was used to test
the indirect effect of the condition on the change in Al
driving through the pathway of change in drinking levels.
The change in drinking level was calculated by subtracting
the average number of drinks per week at the final follow-
up from the average number of drinks per week before the
intervention. An alternative model was conducted for each
analysis with gender and age as covariates. However, none
of the primary findings was affected by these additions.
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TaBLE 3. Logistic regression analyses

Study 1 Study 2 Study 3
Variable B Wald 2 OR [95% CI] B Wald %2 OR  [95% CI] B Wald 2 OR  [95% CI]
Al driving
baseline 2.06 10.72% 7.87 [2.29,27.03] 1.27 17.45* 3.55  [1.96, 6.44] 2.38 63.23*  10.75  [5.99, 19.30]
Condition 1.31 4.64% 371 [1.12, 12.25] 0.67 6.01%* 1.54  [1.31,1.92] 0.85 5.74%* 1.65 [1.21, 1.86]
0.49 2.0 0.6 [0.3,1.2]

Notes: OR = odds ratio; CI = confidence interval; Al = alcohol impaired.
*
‘p <.05.

Results
Study 1 (Murphy et al., 2010)

At the 6-month follow-up, the BMI group was signifi-
cantly less likely to report Al driving (Table 3). In the BMI
condition, 20 participants reported Al driving at baseline
compared with 11 participants at the 6-month follow-up
(45% reduction). In the education control condition, 15 par-
ticipants reported Al driving at baseline compared with 16
participants at the 6-month follow-up (6.6% increase; Figure
1). Hierarchical logistic regression analyses revealed signifi-
cant effects for group; participants in the BMI group were
3.71 times less likely to report Al driving at the 6-month
follow-up (odds ratio [OR] = 3.71, 95% CI [1.12, 12.25]).

Study 2 (Borsari et al., 2012)

At the 9-month follow-up, the BMI group was signifi-
cantly less likely to report Al driving (Table 3). In the BMI
condition, 39 participants reported Al driving before the in-
tervention compared with 32 participants at the 9-month fol-
low-up (17.9% reduction). In the assessment-only condition,
30 participants reported Al driving before the assessment
compared with 44 participants at the 9-month follow-up
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2010); DAD = driving after drinking; BMI = brief motivational intervention.

(46.6% increase; Figure 2). Hierarchical logistic regression
analyses revealed significant effects for group; participants
in the BMI group were more than 1.54 times less likely to
report Al driving at the 9-month follow-up (OR = 1.54, 95%
CI[1.31, 1.92]).

Study 3 (Martens et al., 2013)

At the 6-month follow-up, the descriptive norms BMI
group was significantly less likely than the control group
to report Al driving (Table 3). In the descriptive norms
condition, 30 participants reported Al driving at baseline
compared with 21 participants at the 6-month follow-up
(30% reduction). In the PBS BMI condition, 20 participants
reported Al driving at baseline compared with 21 partici-
pants at the 6-month follow-up (5% increase). In the educa-
tion control condition, 37 participants reported Al driving
at baseline compared with 41 participants at the 6-month
follow-up (10.8% increase; Figure 3). Hierarchical logistic
regression analyses revealed significant effects for group;
participants in the descriptive norms BMI group were 1.65
times less likely than the control group to report Al driving
at the 6-month follow-up (OR = 1.65, 95% CI [1.21, 1.86]).
No significant differences were found for those in the PBS
BMI group compared with the control group.
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by condition at baseline and 9-month follow-up in Study 2 (Borsari et al.,
2012); DAD = driving after drinking; BMI = brief motivational intervention.
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Change in typical drinking as a mediator of the
relationship between condition and change in alcohol-
impaired driving

The change in typical weekly drinking level was signifi-
cantly associated with the change in Al driving at the final
follow-up in Studies 1 and 2 but not in Study 3 (rs = .34,
.09, .07 for Studies 1-3, respectively). Confidence intervals
of the point estimates of indirect effects that do not include
zero are considered significant. These analyses indicated that
there was not an indirect effect of the condition on Al driv-
ing through the change in drinking level in any of the three
studies. Thus, the change in drinking level did not mediate
the relationship between the condition and the change in
Al driving in Study 1, 95% CI [-.15, .05]; Study 2, 95% CI
[-.01, .01]; or Study 3, 95% CI [-.01, 001]. We also tested
exploratory models that evaluated the change in past-month
HED experiences as a mediator of intervention effects. How-
ever, these mediation models were also not significant.

Discussion

Although many studies have examined the impact of
BMIs on overall alcohol problems and drinking level, only
one previously published study (Schaus et al., 2009) exam-
ined whether BMIs are associated with a reduction in Al
driving among college student drinkers. Using data from
three randomized controlled trials, the present study replicat-
ed and extended this research by examining whether BMIs
reduce Al driving among three unique samples of college
student drinkers at the final follow-up. The findings of Study
1 (Murphy et al., 2010) and Study 2 (Borsari et al., 2012)
indicate that BMIs are associated with reductions in Al driv-

ing among college student drinkers. The results of Study 3
(Martens et al., 2013) reveal that a single-component BMI
focused on correcting misperceptions of descriptive norms
is associated with reductions in Al driving compared with
an AE control, whereas a single-component BMI focused
on the use of PBS is not. Of note, changes in drinking level
did not mediate the relationship between the condition and
the changes in Al driving, suggesting that BMIs’ effect on
Al driving is not dependent on whether a student decreases
his or her weekly drinking level.

Consistent with the findings of Schaus and colleagues
(2009), results from the present study indicate that BMIs are
associated with reductions in Al driving compared with con-
trol. However, in contrast to Schaus and colleagues’ (2009)
findings, the reductions in Al driving in the present study
persist for 6 months (Study 1 and Study 3) and 9 months
(Study 2) after receipt of a BMLI. It is possible that interven-
tion differences accounted for the discrepancy in long-term
intervention effects. Although an individual normative feed-
back document was compiled for each student in the Schaus
et al. (2009) study, it is unclear how much of the BMI ses-
sion focused on reviewing this feedback. In contrast, the
personalized feedback information was reviewed extensively
and served as the key element in the three studies described
in this study. The findings of previous research indicate that
motivational interventions that do not incorporate feedback
are significantly less effective than BMIs that do incorporate
feedback (Walters et al., 2009).

In addition, both sessions of the BMIs delivered by
Schaus and colleagues (2009) focused on providing cogni-
tive-behavioral skills training, whereas none of the sessions
in the three studies analyzed in the present study contained
cognitive-behavioral skills training modules. The PBS con-
dition in Study 3 was most similar to cognitive-behavioral
skills training and was not associated with reductions in Al
driving. Although interventionists in the Schaus et al. (2009)
study aimed to deliver the BMIs in an MI style, they suggest
that the need to provide skills training at times required a
more didactic, informational approach (Schaus et al., 2009).
Further research is necessary to determine the characteristics
of BMIs that lead to long-term intervention effects on Al
driving.

Collectively, Studies 1 and 2 provide strong support for
the association between counselor-administered BMIs mod-
eled after the BASICS intervention and reductions in Al
driving. Furthermore, results from these studies demonstrate
that a full BMI appears to be more effective than a popular
computerized education intervention used on many college
campuses (Alcohol 101 Plus) or an alcohol assessment. Be-
cause both studies used the same basic feedback elements,
we are not able to determine which elements of the BMI led
to the changes in Al driving. Study 3 allowed us to directly
compare two commonly used feedback components, descrip-
tive social norms and PBS, both administered by counselors,
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to determine whether either of these single-component inter-
ventions was associated with reductions in Al driving.

The results of Study 3 indicate that a 20-minute, single-
component BMI focused on correction of misperceptions of
descriptive norms is associated with significant reductions in
Al driving compared with an AE control, whereas a single-
component BMI focused on the use of PBS is not. This
finding is somewhat surprising, considering that strategies
to avoid Al driving (e.g., preselecting a designated driver or
arranging alternate forms of transportation) were explicitly
addressed in the single-component BMI focused on the use
of PBS, whereas Al driving was not addressed during the
single-component BMI focused on correcting misperceptions
of descriptive norms. Furthermore, PBS use has been shown
to mediate the effects of several multicomponent brief alco-
hol interventions (Barnett et al., 2007; Larimer et al., 2007),
and PBS use has been consistently associated with lower
alcohol-related problems (Martens, 2007). Interventions that
provide information on descriptive norms are theorized to
increase motivation to change by identifying discrepancies
between an individual’s behavior and perceived behavior
among peers (Lewis & Neighbors, 2006). Although sup-
port for motivation to change as a mediator of outcomes is
mixed (Apodaca & Longabaugh, 2009; Borsari et al., 2009),
emphasizing discrepancies between perceived peer behavior
and one’s own behavior may lead drinkers to rethink not
only their consumption amount but also their drinking risks
more generally. The PBS BMI focused on increasing specific
protective behaviors that have been shown to be associated
with less risky alcohol use but did not include a more gen-
eral discussion of drinking level or norms.

Of note, reductions in Al driving did not occur as a
result of changes in drinking level. This finding provides
support for harm-reduction theory by showing that changes
in high-risk behavior can be isolated from changes in drink-
ing (Marlatt & Witkiewitz, 2002). Thus, college student
drinkers who may be unwilling to cut back on the amount
of alcohol consumed may still benefit from a BMI. After
receiving a BMI, college students may decide to cut back
on or cease engaging in risky alcohol-related behaviors,
such as Al driving, even if they are not willing to cut back
on overall alcohol consumption and the overall number of
risky alcohol-related behaviors. Future research is necessary
to determine the mechanisms of change associated with the
impact of BMIs on Al driving.

Several limitations should be considered when interpret-
ing these findings. A single-item measure of drinking and
driving that asked participants whether they had driven after
having had “too much to drink” was used for the outcome
variable. Although this item was obtained from a reliable and
valid measure of alcohol problems (Kahler et al., 2005), the
results of previous research indicate that college students’
perceptions of their level of intoxication are often inaccurate
(Mallett et al., 2009; White et al., 2003). Consequently, this

measure may be confounded by individual differences in
perceived intoxication. Participants in our sample may have
driven with BACs over the legal limit but may not have felt
that they had “too much to drive,” likely deflating the preva-
lence of impaired driving. Future research would benefit
from the use of a more detailed measure of Al driving.

In addition, our samples were restricted to heavy episodic
drinkers. Although this is a high-risk and relevant sample to
determine BMI effectiveness for reducing Al driving, future
research is necessary to determine whether BMIs reduce
Al driving in a regular-drinking college student sample. In
addition, it is possible that regression to the mean over time
accounted for some of the group differences at the final
follow-up in Study 3. Last, all alcohol use data were retro-
spective self-reports and may have been subject to self-pre-
sentation or social desirability bias. However, this concern
is mitigated by the fact that retrospective self-report assess-
ments of alcohol use and alcohol-related problems have been
shown to be valid and reliable (Del Boca & Darkes, 2003).

Despite these limitations, this study has public health
implications and extends the BMI and Al driving literatures.
The present study’s findings provide support for the efficacy
of BMIs for Al driving among college student drinkers. Be-
cause BMISs are individualized, based on assessment results,
and counselor delivered, they necessarily accrue some costs;
however, multiple cost—benefit analyses have revealed that
these interventions are cost-effective (Bray et al., 2011).
Future research should investigate the cost-effectiveness of
BMIs specifically designed to reduce Al driving.

Furthermore, the results of the present study provide evi-
dence that a brief, single-component personalized normative
feedback intervention is associated with significant reduc-
tions in Al driving, whereas a brief, single-component BMI
focused solely on the use of PBS on its own is not associated
with reductions in Al driving among college student drink-
ers. Additional dismantling studies and future research on the
effect of single-component interventions on Al driving are
necessary. Another important direction for future research is
to recruit college drinking drivers and determine whether a
BMI aimed specifically at reducing Al driving would result
in even greater reductions in Al driving.
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