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Abstract

Background—Heavy drinking is common during transitions from high school to college.
Optimal programs for diminishing risks for high alcohol consumption often tailor the approach to
the specific needs of students. This paper describes the results of an Internet-based prevention
protocol that tailors the information to the risk associated with a preexisting phenotype, the Low
level of Response (Low LR) to alcohol.

Methods—Using stratified random assignment, 454 freshmen with Low and High LR values
were assigned to two education groups (LR-Based where all examples were given the context of
the Low LR model of heavy drinking, or a State of the Art Group where the same lessons were
taught but without an emphasis on LR) or a no-intervention Control Group. Individuals in the two
education groups viewed 50-minute online videos once per week for four weeks. Changes in
drinking patterns were assessed at Baseline, 4 weeks, and 8 weeks using a 2 (LR status) by 3
(education group) by 3 (time points) ANOVA, with additional tests for ethnicity and sex.

Results—Low LR participants tended to decrease their usual (p<.06) and maximum (p<.05)
drinks per occasion most prominently when assigned to the LR-Based protocol, while those with
High LRs improved more in the State Of The Art Group. The most robust differences were seen
when controlling for ethnicity. The effect sizes were small to medium.

Conclusions—These results support the advantages of carrying out prevention via the Internet
and in tailoring the approach to a preexisting phenotype.
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Introduction

The transition from home to college is a time when alcohol consumption is likely to rapidly
increase (Fromme et al., 2008; Johnston et al., 2013; Mallett et al., 2013). While ~50% of
high school seniors report ever drinking, over 80% of college students consume alcohol,
with 54% versus 70% of the two groups reporting having ever been drunk (Johnston et al.,
2013). Consistent with prior studies (e.g., Mallett et al., 2013; Polak and Conner, 2012), a
recent paper reported that during their first college year 60% of students drank enough to be
physically sick, 54% reported blackouts, 37% evidenced drinking behaviors that
disappointed other people, and 30% each engaged in regretted romantic behaviors or felt
alcohol interfered with schoolwork (Barnett et al., 2014).

The risk for heavier drinking and associated problems is not evenly distributed among
drinkers. Generally, males are more likely to have alcohol problems than females (Barnett et
al., 2014; Polak and Conner, 2012), and European Americans (EA) and Hispanics consume
more alcohol than African Americans (AA) and Asians (Barnett et al., 2014; Eng et al.,
2007; Lietal., 2011; Wu et al., 2011). Heavy drinking and associated problems also relate
to several aspects of a person's response to alcohol (King et al., 2014; Newlin and Renton,
2010; Schuckit, 2014), including the need for higher blood alcohol concentrations (BACs) to
produce a range of effects (Low level of Response, or Low LR, to alcohol) (Quinn and
Fromme, 2011; Schuckit et al., 2011a). Low LR best predicts future higher quantities per
occasion, with less impact on drinking frequencies (Chung and Martin, 2009; Quinn and
Fromme, 2011; Schuckit et al., 2011b, 2012b, 2014; Scott, 2012).

Several additional characteristics that relate to heavier drinking also relate to the Low LR to
alcohol. Regarding sex, men have lower LRs per drink than women, and regarding ethnic
backgrounds, EA and Hispanic individuals show lower LRs than Asian and AA subjects
(Ehlers et al., 2004; Eng et al., 2007; Pederson et al., 2013; Schuckit et al., 2012b).

Our group has been interested in whether enhancing knowledge of Low LR in the usual
student entering college might help decrease future heavy drinking. We were guided by a
literature indicating that such prevention programs are more effective if lessons are
personalized to relate to an individual's attributes, usually focusing on a person's
demography and recent drinking patterns (Carey et al., 2007; Conrod et al., 2011; Larimer
and Cronce, 2007). Several recent studies also evaluated the effectiveness of tailoring
prevention messages to address preexisting phenotypes, including feelings of hopelessness,
anxiety sensitivity, impulsivity, or sensation seeking, demonstrating that such personalized
interventions were associated with long term lower levels of alcohol and drug involvement
(Conrod et al., 2010, 2011, 2013). As suggested by Chinn and Brewer (1993), organizing
information around a principle (e.g., how a Low LR impacts on future drinking) with which
a person with Low LR identifies might increase the likelihood that the information will be
remembered and acted upon.

Our recent prevention efforts have been structured to reach large groups at lower cost to
make interventions optimally attractive to administrators. Thus, we turned to Internet-based
prevention approaches where, across a range of substances, 4+ sessions in a Web-based
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format were associated with lower future substance use (Champion et al., 2013; Kypri et al.,
2012; Polak and Connor, 2012).

In 2012, our group published a pilot study of 64 freshman to evaluate whether an Internet-
based personalized prevention approach that focused on a Low LR to alcohol was effective.
We created two sets of four videos, with one set based on the low LR to alcohol (a Low LR-
Based [LRB] Group) and the other incorporating more generic State of the Art (SOTA)
information without an emphasis on any model of risk. We then compared drinking
outcomes over eight weeks in drinking college freshmen (Schuckit et al., 2012a). Similar to
procedures described in the Methods below, both LRB and SOTA videos used didactic
presentations that incorporated key elements of Motivational Interviewing (MI) and Brief
Intervention (BI). Video sets for the two groups differed in that all examples in LRB videos
were based on the model of how the impact of a Low LR on heavier drinking operated partly
through environmental mediators (e.g., selecting heavier drinking friends) and attitudes
(e.g., positive alcohol expectancies) (Schuckit et al., 2011a, 2011b), while examples in
SOTA videos focused on negative affect and impulsivity as risk factors as well. Results
indicated that, while both Low and High LR subjects diminished drinking in both education
groups, those with Low LR decreased quantities more when in the LRB educational
protocol, and subjects with High LR demonstrated slightly better outcomes in a SOTA

group.

The small number of participants in that protocol highlights the need for testing in larger
samples (Scott, 2012). Potential impacts of sex and racial/ethnic group membership on
drinking practices and on LR support the need to consider ethnicity and sex while evaluating
differential impacts of LRB and SOTA education groups on drinking practices in Low and
High LR individuals. This report presents data from a new sample of 500 drinking subjects
exposed to similar videos as in the pilot study and evaluated over the same three time points
as in the original program. Our goal was to further evaluate a protocol aimed at helping the
usual student drinker to minimize heavy alcohol consumption during transition from high
school to college. We evaluated three hypotheses: 1) both Low and High LR participants
will demonstrate decreases in drinking quantities across eight weeks (i.e., the interventions
will do no harm); 2) even after considering changes in drinking for the Control Group as
well as race/ethnicity and sex, the Low LR students will show greater decreases in drinking
quantities in the LRB Group; and 3) in the context of those same ethnicity and sex
considerations, consistent with the pilot results, participants with High LR will show greater
drinking decreases in the SOTA Group.

The protocol, approved by the University of California, San Diego (UCSD) Human
Protections Committee, began with a Campus Questionnaire emailed to all (~4,000)
entering freshmen. They were paid $10 to answer items adapted from the Semi-Structured
Assessment for the Genetics of Alcoholism (SSAGA) interview. These covered
demography, drinking and drug use patterns, and related diagnoses from the Fourth
Diagnostic and Statistical Manual of the American Psychiatric Association (DSM-1V)
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(American Psychiatric Association, 1994). The SSAGA has repeat reliabilities and validities
compared to additional instruments of ~.80 (Bucholz et al., 1994; Hesselbrock et al., 1999).
Respondents were considered for the next study phase if they had consumed alcohol in the
prior month, never met criteria for alcohol or drug dependence, had no major medical
problems, and were not taking medications that could affect their response to alcohol. They
also answered questions from the Self-Rating of the Effects of Alcohol (SRE) instrument
measuring LR as the average number of drinks for up to four effects (initial feeling any
effect of alcohol, slurring speech, stumbling, and unwanted falling asleep) during the
approximate first five times of drinking (SRE First 5) (Schuckit et al., 2011b). The SRE
instrument has a one-year repeat reliability of .66 (Ray et al., 2007), and Cronbach a of 0.88
in the current sample.

Using an SRE median split, the student with the lowest LR was identified and a high LR
participant with the same sex and similar ethnicity and recent alcohol quantities and
frequencies was selected. With >80% of eligible students agreeing to participate, the process
continued until 500 individuals were enrolled. As <2% of UCSD students are AAs and
smaller proportions are Malay, Filipino, Middle Eastern or other minorities, these subjects
were sometimes matched with participants of different minority ethnicities. High and Low
LR pairs were randomly assigned to the LRB, SOTA, and Control Groups stratified by sex,
alcohol quantities and frequencies, and ethnicity, with fewer assigned as controls to optimize
power for comparisons of outcomes for LRB and SOTA groups.

Interventions

At Baseline (Week 1), all subjects were paid $20 for Assessment Questionnaires (and $20
for each additional assessment) regarding prior month alcohol-related items. After
completing the assessment, subjects in the two video groups (paid $20 for each video)
accessed a 50-minute video on a secure Website and answered questions addressing
comprehension of the major points presented. That process for videos was repeated each
week for the first month, and in Week 4 participants in all three groups completed their
second Assessment Questionnaire, which for video groups was only available after watching
Video 4. At Week 8, subjects in all three groups completed their third paid assessment
regarding prior month alcohol use.

The four LRB and four SOTA videos were the same didactic lectures delivered by Dr.
Schuckit in the pilot study (Schuckit et al., 2012a), and included animated PowerPoint slides
to emphasize his major points. Each video incorporated M1 and Bl techniques by using a
non-dogmatic approach to emphasize that each student needed to make their own decisions
about drinking, their personal responsibility for change, and discussing assets and liabilities
of drinking practices. The videos also offered feedback on the risks of consuming >three
drinks per occasion, discussed the importance of accurate expectations of alcohol's effects,
offered a menu of options regarding ways to decrease drinking, reiterated each student's
ability to change, and helped students set realistic goals for altering drinking behaviors
(Carey et al., 2007; Larimer and Cronce, 2007). Videos defined standard drinks and their
relationship to BACs, presented a menu of ways to refuse drinks (Borsari and Carey, 2001),
presented accurate data about UCSD dinking practices (Borsari and Carey, 2003; Neighbors
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et al., 2007), and offered healthy ways to identify and cope with stress (King and Chassin,
2008). Individualized feedback was incorporated by asking subjects to write down answers
to questions earlier in the video (e.g., the average number of drinks per occasion for UCSD
students), and telling them the correct answers later in the video.

LRB and SOTA videos differed in that while a range of risk factors for heavy drinking was
discussed for each group, LRB Group examples focused on the LR-based model of how
Low LR related to peer pressures, alcohol expectancies, stress, and drinking to cope to
produce heavier alcohol use (e.g., Schuckit et al., 2011a). The SOTA videos also offered a
range of examples to demonstrate the points made, but did not emphasize the LR-based
model.

For each outcome (maximum and usual quantities, usual frequencies, and frequency of
consuming 4+ drinks), we performed a 2 LR group by 3 education group by 4 racial/ethnic
group (EA, Asian, White Hispanic, and “others”) by 3 time-point mixed design ANOVA,
with time as the repeated measure, including an evaluation of the LR by education group by
time 3-way interaction. Four- and 3-way interactions regarding LR by education groups by
sex by time were also conducted. Race/ethnicity and sex were included in the 4-way
ANOVASs because both LR and alcohol use patterns can differ across these subgroups, and
two separate evaluations were done rather than one 5-way analysis to optimize interpreting
results while avoiding extremely small cells. Linear contrasts were used because, consistent
with our prior approaches (Schuckit et al., 2012a), we projected linear decreases in alcohol
use over time. Data were evaluated using log transformations because of the skewed
distributions often seen with alcohol-related data where many subjects have low scores and
fewer report high values. SPSS multiple imputation was used for the 4 subjects with some
missing data. Effect sizes were determined using partial eta squared (npz).

As shown in Figure 1, among the 2,892 subjects responding to the Campus Questionnaire,
1,107 met eligibility criteria, and the 500 who agreed to participate represented ~80% of
those asked. Among these, 23 (4.6%) were subsequently dropped from the protocol because:
17 agreed to do the study but did no assessments or videos; 3 did Assessment 1 but watched
no videos; and 3 did Assessment and Video 1 but had no additional participation. Deleting
these individuals and their matches left 454 subjects.

Table 1 presents demographic, alcohol, and drug backgrounds across six groups at baseline
(Low and High LR subjects in three education groups). Statistical evaluations are given at
the right side of the table for overall results across all six conditions, as well as for Low LRs
across the three education groups and High LRs across those groups. There were no
significant differences for demographic characteristics. By definition, SRE scores were
different across the six groups, as were drinking quantities, but for these variables Low LR
subjects were similar across the three education groups, as was the case for those with High
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LR. There were no differences for two other characteristics that have been reported in the
literature to relate to future drinking, Baseline tobacco smoking and cannabis use.

Protocol Participation for the 454 Subjects

Outcomes

Table 1's lower segment describes study task participation for relevant groups. The numbers
completing all three assessments (98% to 100%) were similar across relevant groups, as
were proportions of Low and High LR subjects who watched all four videos (94% to 99%).
There were small, but significant, differences among Low or among High LR participants
for the average number of videos watched, average minutes spent per video, and number of
correct answers to post-video questions. Slightly fewer videos were watched by Low LR
subjects in the LRB Group, which could have diminished the impact of videos on their
outcomes. However, these differences could not be used as covariates in the following
analyses when the outcome evaluations included Controls, as none of those subjects were
assigned videos.

Table 2 presents raw data for Baseline, 4 week and 8 week Assessments of prior month
usual and maximum drinking quantities, usual frequencies, and frequencies of consuming 4+
drinks per occasion for the 454 subjects in the six groups. Regarding Hypothesis 1, among
the 24 cells in the table (the six groups across the four outcomes), all cells demonstrated
decreases or no change in drinking parameters from Baseline to 4 and/or 8 weeks. Thus,
there was no evidence that the protocol harmed participants.

Table 2 data are also illustrated in Figures 2 and 3 for maximum quantities, as well as
Figures 4 and 5 for usual quantities. Those figures are heuristic and visually represent data
from Table 2 and the statistical analyses in Table 3. Because of Baseline differences across
groups for some drinking parameters (see Table 1), Figures 2-5 are given as percent changes
from Baseline, but the statistical analyses in Table 3 are based on the log transformations of
values in Table 2.

Table 3 addresses Hypotheses 2 and 3 regarding interactions between LR status and
education group for drinking parameters over time. The table demonstrates statistically
significant results for maximum drinks per occasion for both 4-way (2 LR status x 3
education groups x 4 ethnicity groups x 3 time points) and for the key 3-way (LR x
education groups x time) interactions, with np2 between small and medium. As visually
demonstrated in Figure 2, Low LR subjects in the LRB Group had a greater decrease over
time from Baseline to follow up for maximum drinks compared to those in the SOTA Group.
While Low LRs in the Control Group also decreased maximum quantities at four weeks,
their values returned toward Baseline levels at eight weeks. High LR subjects in Figure 3
demonstrated decreases in maximum drinks in all 3 education groups, with a bit greater
decrease at 8 weeks when in the SOTA Group.

The significance levels for 4-way (p =.08) and 3-way (p =.06) interactions for usual drinks
were trends in Table 3. However, considering the relationship of usual drinks to LR in prior
studies, these data are graphed in Figure 4 for Low LRs and Figure 5 for High LRs. Once

Alcohoal Clin Exp Res. Author manuscript; available in PMC 2016 February 06.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Schuckit et al.

Page 7

again potential LR group differences by education group by time were most obvious for Low
LR subjects, indicating greater change when assigned to the LRB Education Group. High LR
subjects in Figure 5 demonstrated a pattern of potential greater decreases from Baseline in
the SOTA Group.

Thus, Table 3 shows major results for this study and Figures 2 — 5 visually demonstrate
patterns of change over time. However, Table 3 indicates significant (p <.001) main effects
for ethnicity for all four drinking outcomes. The consistent importance of ethnicity regarding
outcomes and the ethnic differences in drinking practices and regarding LR discussed in the
Introduction prompted us to re-review the adequacy of ethnic matches across Low and High
LR pairs. This revealed ideal ethnic matches for 308 subjects, but demonstrated that smaller
ethnic groups (e.g., AA, Filipino, Pacific South Islanders, Middle Eastern and Native
American subjects) were often matched with other ethnic groups within the heterogeneous
“other” category, and that some White Hispanic subjects had been matched with EA
individuals to optimize baseline matching on the quantity and frequency variables also used
as outcomes. Thus, it was necessary to determine if these sub-optimally matched subjects
may have affected the data in Table 3 (i.e., if those results were spurious). Therefore, Table
4 repeats the analyses from Table 3, but is limited to the 308 optimally ethnically matched
individuals. Results in Table 4 are similar to Table 3, showing significant LR x education
group x time interactions for both maximum and usual drinks, with between small and
medium np?2.

Another concern regarding Tables 3 and 4 is that it is possible the 3-way interactions were
carried primarily by outcomes for Controls. Therefore, analyses in Table 4 were repeated for
the 270 subjects after excluding 38 Controls. These 3-way interactions remained significant
for maximum drinks (F[1,258]=4.69, p<.05, np2: .02), with a trend for usual drinks
(F[1,258]=3.34, p<.07, np2: .01). To further evaluate three-way interactions for maximum
drinks for these subjects, analyses were performed regarding group-by-time interactions
within the 135 low LR subjects (F[1,133]=3.95, p<.05, np2 =.03) and within 135 high LRs
(F[1,133]=1.66,p=.20, np2 =.01). We also evaluated changes over time within the 60 low
LRs in the LRB (F[1,59]=18.87, p<.001, nlo2 =.24) and the 75 low LRs in SOTA
(F[1,74]=4.87,p=.03, np2 =.06), as well as the 60 high LRs in the LRB (F[1,59]=0.65, p<.43,
ng? =.01), and the 75 high LRs in SOTA (F[1,74]=8.23,p<.01, n,? =.10).

While ethnicity proved to be an important element in these analyses, we were also
concerned about the possible impact of sex on the results. Thus, 4-way analyses similar to
those regarding ethnicity were performed regarding sex. Here, no significant within group
effects were found for 4- or 3-way interactions (LR by education group by time). There were
main between-group effects for LR [df=1,442] regarding: frequency (F=4.47, p<.05, np2: .
01); usual quantity (F=13.95, p<.001, n,?=.03); maximum quantity (F=16.57, p<.001, n,=.
04); and 4+ drinks per occasion (F=15.47, p<.001,np2:.03), although no main between-
group effects were seen for either sex or education group.

Finally, while mechanisms through which Low LR subjects improved more in the LRB than
the SOTA Group are complex, we examined data regarding whether Low LR subjects
changed how they rated themselves on a 5-point scale of self-perceived alcohol sensitivity
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(very sensitive, somewhat sensitive, neutral, somewhat insensitive, very insensitive) from
before Video 1 to after Video 4. The proportion of Low LRs in the LRB Group who rated
themselves as somewhat or very insensitive at Baseline was 18.0%, and that proportion
increased to 37.1% (McNamar Change Test p <.001). However, no similar change was
observed for the Low LR subjects in the SOTA (31.2% to 29.2%, p =.84) or Control Group
(31.2% to 28.1%, p =1.00).

Discussion

This paper describes results of an Internet-based, relatively inexpensive to run and easily
implemented approach for diminishing drinking quantities in college freshmen by tailoring
messages to a preexisting phenotype, the Low LR to alcohol. With only 23 participants
dropping out over the eight weeks, even after deleting their matched pair from these
analyses data from >90% of participants demonstrated that students with Low and High LRs
decreased their maximum drinks per occasion. Those with Low LRs diminished their
maximum drinks more when in an education protocol that taught drinking-related lessons by
emphasizing the model of how a low LR contributes to heavy alcohol intake.

The results support all three original hypotheses. Regarding Hypotheses 1, recognizing that
any intervention could do harm, the data in Table 2 and the main time effect in Table 3
indicate that drinking levels decreased over time or remained unchanged for all six LR status
by education group pairings. Regarding Hypothesis 2, the predicted pattern of greater
decreases in heavy drinking for Low LR participants in the LRB Group was observed, with
statistical significance remaining even when considering racial/ethnic backgrounds. This
conclusion was supported in Table 3 by the 3-way interactions for LR by education group by
time for maximum quantities, and a trend (p=.06) for usual quantities. The Hypothesis 3
prediction that High LR students would decrease drinking more in the SOTA Group was
also consistent with the results, perhaps because predispositions toward heavy drinking by
High LRs may relate to risk factors other than Low LR (e.g., impulsivity or negative affect),
and these predispositions may have been easier for students to identify with in the SOTA
Group where those issues were discussed more extensively.

Consistent with our prior studies of LR and our predictions of differential results for
frequency versus quantity, few significant effects were seen for drinking frequencies. The
effect of LR is primarily on how much one drinks per occasion, rather than on whether a
person decides to drink at a specific time (Chung and Martin, 2009; Quinn and Fromme,
2011; Schuckit et al., 2011b, 2012b, 2014; Scott, 2012).

The impact of ethnicity is important to recognize. This variable was emphasized because
higher LRs are seen in Asians and AA individuals and lower values in EA and Hispanic
subgroups (Ehlers et al., 2004; Eng et al., 2007; Pederson et al., 2013; Schuckit et al.,
2012b), and rates of heavy drinking and alcohol problems are higher in EA and Hispanic
groups and lower in Asians and AAs (Barnett et al., 2014; Eng et al., 2007; Li et al., 2011).
The role of race/ethnicity in the current work was supported by interactions for maximum
and usual quantities, and the significant ethnicity main effects for all four outcomes in
Tables 3 and 4. Additional support comes from the result that when the variance explained
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by ethnicity was allowed to remain in the error term in the evaluations of 3-way interactions
in ANOVAs using sex instead of ethnicity, the 3-way interaction became non-significant.
Space constraints do not allow for more extensive evaluation of which ethnic groups
contributed most to the results and the mechanisms associated with those effects, but we will
return to those questions in future reports.

Two ancillary findings are worthy of comment. First, it's interesting to note the decreased
drinking for Controls at four weeks. This may relate to a “placebo” and/or a “herd” effect. In
the former, filling out a drinking questionnaire might call attention to dangers associated
with alcohol, with subsequent temporary decreases in alcohol intake (Litten et al., 2013).
Regarding a “herd” effect, Controls living in close proximity to LRB or SOTA participants
may have been indirectly affected by modeling changes in drinking behaviors of the video
participants (Conrod et al., 2013). Second, the finding that participants with low LR in the
LRB Group showed greater increases in their self-recognition of their low sensitivity to
alcohol than low LRs in SOTA might indicate that the change in self-evaluation partially
mediated the greater change in maximum drinks for LRB participants with low LR. This,
too, will require further analyses.

The present data have several levels of potential importance. The central message is that
prevention protocols for many behaviors may be optimized by organizing the message
around a preexisting phenotype with which subjects can identify. A second lesson is that
such approaches may be beneficial even when delivered on the Internet in a relatively
inexpensive protocol that incorporates, as best as possible, key elements of Ml and Bl
approaches.

The results presented here set the stage for several future steps. First, having established that
interventions were associated with short term improvements in drinking quantities, it is
important to continue to follow these subjects to determine how long the effect lasts. This
will be addressed through additional follow ups over the next nine months. Second,
immediately following the 12-week assessments, LRB and SOTA subjects will view a 60-
minute video that summarizes major points from their original videos, with similar
distinctions between how messages are framed for the LRB and SOTA Groups. This
“booster” session will be followed with assessments that evaluate the impact of the booster
and, if present, determine how long that effect lasts. Third, there is a need to see if spacing
the original videos over a longer period (e.g., over two rather than one month) might
produce greater or longer lasting effects, and it will be interesting to evaluate the protocol's
effects on alcohol problems as well as on drinking patterns. Finally, we plan to evaluate if
the same type of Internet-based approach is useful for mitigating future heavy drinking
associated with externalizing and internalizing characteristics (Crum et al., 2013; Sher et al.,
1991), and whether the approach works in high school or military settings or for students
mandated to take alcohol education due to violations of campus policies.

Our results must be viewed in light of several caveats. The study was conducted at the same
university as the pilot protocol, and evaluations of generalizability to other settings are
needed. Second, UCSD students are primarily of EA, Asian, and Hispanic backgrounds,
and, considering the importance of race/ethnicity in the analyses, the impact of the
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prevention protocol on AA and other ethnic groups will require additional study. Third, our
focus was on students who were already drinkers (testing the prevention protocol in students
at greater risk for heavy drinking) and our personal interest was to work with the broad
scope of drinkers who are more representative of drinking students, rather than those with
alcohol dependence. Thus, it will be important to test the intervention in students selected
because of problematic drinking and on adolescents who have not yet begun to drink.
Fourth, we also chose to evaluate how well the protocol works in entering freshmen who
were willing to be part of the alcohol education videos, similar to what is likely to be the
case if such Internet-based videos are implemented at any university. Thus, we didn't focus
on results of students who refused participation or who never participated enough to gain
likely benefits from the videos, choosing to not use an intention to treat design, a decision
that might exaggerate intervention effects. Additionally, it is important to note that racial/
ethnic backgrounds and alcohol histories were all self-reported. However, despite these
issues, the current work supports the role of an Internet-based and relatively inexpensive
prevention program tailored to address a relatively common predisposing phenotype that
increases the risk of heavy drinking, the low LR to alcohol, in decreasing heavier drinking in
college freshmen.
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4000 questionnaires sent to
incoming freshmen

2892 students responded
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1107 met eligibility

637 contacted

1785 not eligible

137 not enrolled

500 enrolled and randomized

250 matched pairs

196 to LRB
98 pairs

230 to SOTA
115 pairs

41 refused
96 unable to contact

74 to control
37 pairs

187 completed
6 no assessments/videos

1 baseline, no videos
2 baseline + 1 video

220 completed
7 no assessments/videos

1 baseline, no videos

1 baseline + 1 video

69 completed
4 no assessments

1 baseline only

9 pairs dropped

9 pairs dropped*

5 pairs dropped

178 included in analyses®
89 pairs

212 included in analyses®

106 pairs

64 included in analyses®
32 pairs

Figure 1.

Flow chart illustrating recruitment, assignment to Level of Response Based (LRB), State Of

The Art (SOTA) or Control groups, and study task completion.

* Although 10 participants in the SOTA did not complete study tasks, two participants were
in the same pair, this resulted in the deletion of 9 pairs for the analyses.

+Note that while 477 subjects completed the 8 week protocol, after deleting the 23
additional subjects who were matched to the 23 dropouts, 454 participants were used in the

analyses (227 matched pairs).
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Low LR % Change in Max Drinks (N=454)

BA 4wks 8wks

-5
-+-CONTROL
-10 -+ -+ SO0TA
-=LRB
-15
-20
Baseline: LRBE=T7.4
SOTA=7.0
CONTROLS=8.2
-25

Figure2.
Percentage change in maximum drinks per occasion among low LR drinkers in the Control,

State Of The Art (SOTA), and Level of Response Based (LRB) groups from Baseline to 4
and 8 weeks.
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High LR % Change in Max Drinks (N=454)

8wks

~+-CONTROL
- SOTA
- LRB
................. T
T iy
g

Baseline: LRB=5.5
SOTA=56
CONTROLS=5.2

Figure 3.
Percentage change in maximum drinks per occasion among high LR drinkers in the Control,

State Of The Art (SOTA), and Level of Response Based (LRB) groups from Baseline to 4
and 8 weeks.
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Low LR % Change in Usual Drinks (N=454)

B'wks

~+-CONTROL
- SOTA

—=—LRB

Baseline: LRB=5.0
SOTA=4T7
CONTROLS=5.0

-25

Figure4.
Percentage change in usual drinks per occasion among low LR drinkers in the Control, State

Of The Art (SOTA), and Level of Response Based (LRB) groups from Baseline to 4 and 8
weeks.
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High LR % Change in Usual Drinks (N=454)

e ) ~+-CONTROL
10 - STS=-<oL_, -*SOTA
-=-LRB
-15
-20
Baseline: LRB= 3.6
SOTA=36
CONTROLS=35
-25

Figureb5.
Percentage change in usual drinks per occasion among high LR drinkers in the Control,

State Of The Art (SOTA), and Level of Response Based (LRB) groups from Baseline to 4
and 8 weeks.
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