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Abstract

College is a time of increased risk for problematic alcohol use and depressed mood. The
comorbidity of these conditions is well documented, but is less well understood, with few
interventions designed to prevent or reduce the related consequences. The current study evaluated
a web-based personalized intervention for students (N=311) who reported an AUDIT score of 8 or
more, a BDI-II score of 14 or more, and reported drinking four (women) or five (men) or more
drinks on at least one occasion in the past month. Method: Invited participants were randomly
selected from all enrolled undergraduates at a large, public, Pacific Northwestern university.
Participants completed a screening and baseline assessment, and those who met study eligibility
criteria were randomized to one of four conditions (alcohol only, depressed mood only, integrated,
and referral-only control). Follow-up occurred one-month post-intervention. Results: While no
main effects for the interventions were found, there were moderation effects, such that students in
the alcohol only and integrated conditions who had lower levels of depressed mood or alcohol-
related problems at baseline showed greater reductions in alcohol-related problems at follow-up
compared to students in the control condition. Implications for interventions are discussed.
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1. Introduction

Emerging evidence on the comorbidity of alcohol use, related problems and depressed mood
in college students points to the need for development of effective prevention and
intervention approaches for this high-risk population. Numerous studies have found a
relationship between greater alcohol use and/or related problems and depression or
depressed mood symptoms in both community and college samples (Berger & Adesso,
1991; Camatta & Nagoshi, 1995; Colder, 2001; Flynn, 2000; Geisner, Larimer, &
Neighbors, 2004; Wills, Sandy, Shinar, & Yaeger, 1999). Research has shown college
student drinkers have a 50% increase in risk of mood or anxiety disorder compared to non-
drinkers (Dawson, Grant, Stinson, & Chou, 2005). Further, students with alcohol
dependence are more than twice as likely as non-drinkers to have a mood disorder.
Similarly, college students with depressed mood have been shown to be more likely than
non-depressed peers to use alcohol and other drugs and report more related consequences
(Geisner et al., 2004; Ross, 2004; Weitzman, 2004). Approximately 82% of students with
“poor mental health/depression” report drinking alcohol, 50% report heavy episodic or binge
drinking, and these students report increased likelihood of drinking to get drunk compared to
those without depression (Gilvarry, 2000; Weitzman, 2004).

Both alcohol misuse and depressed mood are common in college populations, and the
comorbidity of these disorders is related to increased risk of negative consequences and
decreased likelihood of maturing out of alcohol use problems in the future (Christensen,
Griffiths, & Jorm, 2004; Perkins, 1999). Though there is great debate as to causality (i.e.
does depression lead to more drinking or more drinking lead to more depression?), the
nature of the relationship is complicated and it is likely that the relationship between mood
and drinking is actually bidirectional. For example, Hussong and colleagues (Hussong,
Hicks, Levy, & Curran, 2001) found sadness and hostility predicted subsequent drinking
behavior, and drinking was associated with relief from sadness and hostility. However,
drinking was also related to increased sadness and hostility dependent upon timeframe and
social context, illustrating the complex nature of these relationships (Hussong et al., 2001).
Unfortunately, students experiencing these difficulties are often not identified, and when
they are, they often receive no services. Thus, an additional challenge involves connecting
people who could benefit from clinical services with appropriate care earlier, to prevent
development of a more significant problem in the future. It remains an empirical question
that has been largely unaddressed in the field as to whether treating alcohol first, depression
first, or both at the same time is most efficacious.

1.1. Brief Interventions for Comorbid Alcohol Use and Depressed Mood

Many preventions and brief interventions exist to help college student drinking (see Cronce
& Larimer, 2011; Larimer & Cronce, 2002, 2007, for reviews) with web-based, personalized
normative preventions/interventions showing both cost and outcome effectiveness. For
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depressed mood, fewer preventions and brief interventions are available for college students,
though several on-line options have been tested and found to be effective for depression/
stress (Bergstrom et al., 2003; Christensen et al., 2004; Clarke et al., 2002; Proudfoot et al.,
2004; Zetterqvist, Maanmies, Strom, & Andersson, 2003). However, despite the
documented comorbidity between depression and alcohol problems (Grant & Harford, 1995;
Kessler et al., 1997; Substance Abuse and Mental Health Services Administration
[SAMHSA], 2008), relatively few prevention or brief intervention studies could be found
for those who are both heavy drinkers and have depressed mood. Specifically, Geisner and
colleagues (Geisner, Neighbors, Lee, & Larimer, 2007) found normative feedback
significantly reduced normative perceptions about peer alcohol use as well as personal
alcohol use and problems in college students screened for depressed mood. A study
examining comorbid depressed mood and alcohol use in an adult community sample found
computerized and in-person versions of an intervention to be equally efficacious in reducing
both mood symptoms and alcohol use at 12 month follow up (Kay-Lambkin, Baker, Lewin,
& Carr, 2009). Taken together, these studies suggest it may be beneficial to utilize web-
based interventions with comorbid populations.

1.2. Web-based Approaches as Part of a Stepped-Care Model

Web-based approaches are attractive due to cost-effectiveness, ability to personalize
information, and the widespread accessibility of the internet (McCabe, Diez, Boyd, Nelson,
& Weitzman, 2006). Furthermore, younger people not only wish to access health
information through forums using technology, they are actually critical of more traditional
delivery methods (Chambers, Connor, & McElhinney, 2005). Stigma, cost, and other
barriers could prevent those who may need services from seeking them (Harris & Edlund,
2005; Ross, 2004; SAMHSA, 2008). Providing individuals with personalized information
about their symptoms in private (via the web) could enable them to prevent escalation of
symptoms and problems and facilitate future treatment seeking if needed (Geisner,
Neighbors, & Larimer, 2006; Patel, Branch, Mottur-Pilson, & Pinard, 2004; Sirey, Bruce, &
Alexopoulos, 2005).

It has been suggested that a stepped care approach could be appropriately utilized with
dually diagnosed individuals (Parikh, 2008). Brief alcohol-based feedback interventions
have shown efficacy across a variety of drinkers ranging from light, non-problem drinkers to
heavy problematic drinkers (for reviews see Larimer and Cronce, 2007; 2011; Murphy et al.,
2012). However, less is known regarding the level to which students with comorbid
depressed mood and alcohol use will benefit from these types of interventions (Merrill,
Reid, Carey, Carey, 2014; Murphy et al., 2012). Previous studies have shown similar brief
interventions are particularly effective for those with milder disturbances (Murphy et al.,
2012), and have been used within a step care model for other comorbid conditions (e.g.,
alcohol use and smoking [Cunningham, Selby, & van Mierlo, 2006], depression and anxiety
[Christensen et al., 2004]). One consideration when utilizing a brief feedback intervention
with individuals experiencing depressed mood is that individuals with more severe
symptoms may have less motivation to engage in the intervention (Merrill et al., 2014).
Individuals experiencing more severe symptoms may require more intensive in-person
interventions. Brief feedback interventions were designed to be used as an early
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intervention/prevention rather than a treatment of more severe disorders. Therefore, if brief
interventions show efficacy in individuals with mild symptoms, they could prevent
escalation to more severe disorders and reduce the future needs for long term care by
identifying and intervening with people earlier. Thus, for college students already
experiencing symptoms of both mood and alcohol problems, such an approach has the
potential to be part of an effective and efficient model for delivering interventions targeted
to people along the continuum of depression and alcohol use (Geisner et al., 2006, 2007;
Marks, 2002). The proposed study evaluates a web based intervention for college students
with comorbid mood and alcohol problems.

1.3. The Present Study

The current study is the first to evaluate a brief, personalized, web-based intervention for
college students experiencing both elevated alcohol use and depressed mood. The first goal
of the study was to extend previous work by evaluating the efficacy of an internet based
adaptation of a mailed, brief intervention targeting comorbid depressed mood and alcohol
use (Geisner et al., 2006, 2007). Further, previous work examined one intervention condition
(combined mood and alcohol feedback) compared to control. In order to extend this work,
the present study compared three intervention conditions (i.e., mood only, alcohol only, and
integrated) to a control group in order to identify the type and amount of content needed to
reduce alcohol use and problems among college students endorsing comorbid depressed
mood and risky alcohol use. Based on previous work showing the benefits of brief alcohol
(Larimer & Cronce, 2002, 2007) and mood interventions (e.g. Geisner et al., 2006), we
hypothesized individuals in the mood only and alcohol only intervention conditions would
report significantly less alcohol use and fewer consequences compared to controls.
Additionally, considering the integrated condition addressed both mood and alcohol use, we
hypothesized individuals in this condition would report significantly less alcohol use and
fewer alcohol-related consequences compared to individuals in the other conditions.

A secondary focus of the study examined moderating variables for intervention effects, as
similar brief interventions have been shown to be effective at reducing alcohol use and have
been able to identify which students benefitted most from the intervention (Neighbors, Lee,
Lewis, Fossos, & Walter, 2009; Neighbors, Lewis, Bergstrom, & Larimer, 2006). Based on
research showing individuals with milder comorbid symptoms tend to benefit more from
brief interventions (Christensen et al., 2004; Clarke et al., 2002), we expected individuals
with milder depression symptoms and a history of experiencing fewer alcohol related
problems would have a more optimal drinking response to the intervention compared to
those with more severe symptoms and alcohol problems.

2. Methods

2.1 Sample Characteristics

The sample consisted of 311 students (62.4% female) from a large, public university in the
Pacific Northwestern United States. The mean age at baseline was 20.14 (SD=1.34) years.
With respect to racial background, 59.7% of the sample identified as white or Caucasian,
19.4% identified as Asian or Pacific Islander, 1.2% identified as black or African American,
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8.4% identified as multiracial, less than 1% identified as Native American, and the
remaining proportion of the sample identified as being of some other racial background.
Separate from race, 7.8% of the sample reported being of Hispanic/Latino ethnicity.

Associations between baseline characteristics and the mood and drinking outcomes were
assessed. At baseline, there were significant gender differences in levels of depression (t =
2.73, p <.01; mean for females = 23.51 [SD = 7.94]; mean for males = 22.57 [SD = 7.25]),
and typical weekly drinking (t = 2.28, p < .05; mean for females = 15.91 [SD = 8.95]; mean
for males = 17.15 [SD = 10.16]). Racial background was coded dichotomously so that 0 =
non-white/Caucasian and 1 = white/Caucasian. At baseline, consequences were significantly
higher among non-whites (t = 2.68, p < .05; mean for non-white/Caucasian = 22.51 [SD =
17.11]; mean for white/Caucasian = 18.15 [SD = 12.92]). Thus gender and racial
background were included as control variables in the following analyses. There were no
differences in depression (F = .10, p = .96), typical weekly drinking (F = .57, p=.64), or
consequences (F = .23, p =.88), by intervention condition at baseline. Table 1 shows the
means for the three outcome variables by intervention condition at baseline.

2.2 Procedures

Participant flow through the study is presented in Figure 1. The purpose of this study was to
examine the efficacy of web-based personalized feedback at reducing depressed mood and
alcohol use in college students. Outcome analyses focused on participants' mood, alcohol
use, and related consequences reported at the one-month follow-up assessment. All study
procedures were approved by the university IRB. There were no adverse events reported.

A randomly selected list of 5,770 enrolled undergraduates age 18 to 24 was obtained from
the university registrar office. Participants were recruited across four academic quarters
between fall 2011 and winter of 2013. Interested students logged on to the study website,
viewed an online consent form and were asked to complete a brief 15 minute screening
survey about their mood and alcohol use, perceptions of depression among other students,
and demographic information. Participants met criteria if they reported consuming 4+/5+
drinks (women/men) on at least one occasion in the past month, a problem drinking score of
8 or greater on the Alcohol Use Disorders Identification Test (AUDIT; Saunders, Aasland,
Babor, & de la Fuente, 1993), and a depressed mood score of 14 or greater on the Beck
Depression Inventory-I1 (BDI-II; Beck, Steer, & Brown, 1996). These cut-off scores on self-
administered tests were used in order to select a population for intervention that has been
shown to be at-risk for both alcohol use disorders and depression. Generally, a cutoff score
of 8 on the AUDIT has been suggested for detecting at-risk drinking in adult populations
(Saunders et al., 1993). A recent study found that at a score of 8 on the AUDIT showed the
best sensitivity and specificity in detecting at-risk drinking in a sample of college students
(DeMartini and Carey, 2012). According to Beck et al. (Beck, Steer, & Brown, 1996), scores
of 14 or greater indicate mild to severe depression (for scores 29 or greater). Those who
consented and met screening criteria for the longitudinal trial were invited for further
participation. A total of 2,675 students (46.4%) participated in the initial survey and 356
(13.3%) met eligibility criteria.
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Immediately following the screening survey, eligible participants were routed to a 40-45
minute baseline survey, which asked further questions about alcohol use and mood,
including drinking patterns, alcohol-related consequences, perceptions of other students'
drinking, and coping. Of those eligible, 95.2% participated in the baseline assessment and
were invited to the remainder of the study.

Upon completing baseline, participants were randomly assigned to one of four conditions: 1)
Alcohol only intervention, 2) Depressed mood only intervention, 3) Integrated intervention,
and 4) Assessment only control. The web-based interventions were presented immediately
following the baseline survey and individual procedures are described below. Participants in
the first three conditions were routed to view personalized online feedback materials after
completing baseline. Participants in the Control condition were routed to view treatment
resource information for depression and substance use, but did not view any personalized
feedback or intervention materials. All participants were invited to a short satisfaction
questionnaire after viewing these materials. Of those eligible, 97% participated in both the
baseline and satisfaction assessments, and 91.7% participated in a follow-up assessment one
month after the intervention. Participants received up to five email reminders for each
survey, a postcard reminder, a phone call reminder, and were paid $10 for completing
screening and $25 for completing each of baseline and the one-month follow-up assessment.
Participants in the first three conditions received weekly email invitations to log in and
review their feedback for a period of five weeks. There was variability between conditions
in completion rates at follow-up, which ranged from 85.9% to 95.3%, x2(df = 3) = 6.86, p=.
08. Figure 1 includes specific follow-up rates by condition. Upon completion of the study,
participants in the Control condition were emailed a link to view the online integrated
feedback materials.

2.3 Interventions

Custom programming was used to link feedback to the screening and baseline surveys in
order to allow each participant's intervention material to be customized with their responses.
Personalized feedback included responses regarding alcohol use and related consequences,
protective behavioral strategies, normative perceptions, and/or depression symptoms and
coping strategies.

2.3.1 Alcohol only intervention—The alcohol intervention was theoretically based on a
tailored social norms approaches and was composed of a personalized feedback component
and suggested protective behaviors (i.e. tips/strategies for reducing problematic alcohol use)
as well as brief psycho-education regarding the potential relationship between alcohol and
depressed mood, without directly targeting mood symptoms. Personalized feedback utilized
text and graphic formatting to provide an overview of participant's own reported drinking
frequency and quantity, and enabled them to compare their own drinking to their perceived
drinking norms for college students, as well as to the actual average rate of drinking reported
among college students. Participants were presented with their own drinking percentile
relative to other students. Protective strategies the participant was already using when
drinking were summarized, and additional strategies were listed, along with encouragement
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for the participant to consider utilizing new strategies not already endorsed. The intervention
finished by providing participants with a referral list of treatment resources.

2.3.2 Depressed mood only intervention—This intervention was designed based on
aspects of the alcohol personalized interventions including social norms skills/protective
strategies, and customized information about one's own behaviors (i.e. depressed mood), and
consisted of personalized feedback and coping strategies based on literature on treatment for
depression. The intervention began with a statement about the prevalence of depressed mood
in order to provide context, normalize and empathize with the participant's experience.
Personalized feedback utilized text and graphic formatting to provide an overview of
participant's own reported depression symptoms, without directly targeting drinking
behavior. Participants were reinforced for positive coping strategies they were using, and
were encouraged to utilize a list of strategies shown to be effective in the treatment of
depressed mood. The intervention finished by providing participants with a referral list of
treatment resources.

2.3.3 Integrated intervention—This intervention was designed to target both alcohol use
and depressed mood, and consisted of a combination of the same material presented in both
the Alcohol only and Depressed mood only interventions. In addition, more in-depth
psycho-education was provided regarding the potential relationship between alcohol and
depression, with a focus on pointing out any specific depressed symptoms reported by the
participants that may be exacerbated by alcohol use.

2.4 Intervention Fidelity

Intervention fidelity was assessed as follows. Participants were asked to indicate whether
they read the intervention materials (“Did you view the mood feedback and tips on the
previous pages?” [For the Depressed Mood only and Integrated conditions], and “Did you
view the alcohol feedback and tips on the previous pages?” [For the Alcohol only and
Integrated conditions]). For those in the mood only or integrated conditions, 89.0% reported
reading the mood-related intervention materials. For those in the alcohol only or integrated
conditions, 90.6% reported reading the alcohol-related intervention materials. Intent-to-treat
analyses were conducted, so participants were included in the analyses regardless of whether
they indicated that they read the intervention materials.

2.5 Measures

2.5.1 Depression symptoms—The Beck Depression Inventory-11 (BDI-11; Beck et al,
1996) was used to assess depression symptoms occurring during the past two weeks up to
and including the study day. This widely used self-report measure of depression includes 21
multiple-choice items (each ranging from 0-3), summed to create a single composite score,
with higher scores indicating more symptoms of depression (scores 0-13 indicate minimal
depression; 14-19 mild depression; 20-28 moderate depression; 29-66 indicate severe
depression). Cronbach's a was .83 at baseline and .92 at follow-up.

2.5.2 Typical weekly drinking—The Daily Drinking Questionnaire (DDQ; Collins,
Parks, & Marlatt, 1985; Dimeff, Baer, Kivlahan, & Marlatt, 1999) was used to assess the

Addict Behav. Author manuscript; available in PMC 2016 March 01.



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

1duosnuely Joyny vd-HIN

Geisner et al.

Page 8

number of standard drinks participants consumed in a typical week. Participants were asked
to provide responses for each of the 7 days. A definition of a standard drink was provided
prior to the questions. At baseline, the instructions asked participants to think about their
drinking over the past three months; whereas instructions at one-month follow-up asked
only about the past one month in order to avoid participants reporting about drinking which
took place prior to the intervention.

2.5.3 Alcohol consequences—The Rutgers Alcohol Problem Index (RAPI; White &
Labouvie, 1989) includes 25 multiple-choice items assessing alcohol-related consequences
occurring from 0 (Never) to 4 (more than 10 times). At baseline, the instructions asked
participants to report consequences occurring over the past three months; whereas,
instructions at one-month follow-up asked only about the past one month in order to avoid
participants reporting consequences which took place prior to the intervention. Cronbach's a
was .93 at baseline and .95 at follow-up.

2.6 Data Management

Missing data (less than 5% for all variables) were confirmed to be missing at random (MAR;
Rubin, 1976). Missing data were imputed using EM methods (expectation-maximization;
Schafer & Graham, 2002). Data points greater than 3.29 standard deviations from the mean
(less than 5% for all variables) were recoded to 3.29 standard deviations from the mean
(Tabachnick & Fidell, 2012) prior to further analysis.

2.7 Analysis Plan

3. Results

Generalized linear models were used 1) to estimate the main effects of intervention
condition on depression, typical weekly drinking, and alcohol-related consequences, and 2)
to assess whether baseline severity (assessed with respect to depression, typical weekly
drinking, and alcohol-related consequences) moderated the effect of intervention condition
on the three outcomes listed above. For the main effects analyses, gender, racial background,
and baseline levels of the outcome variable were included as covariates in the models, and a
p-value of less than .05 for the F-value associated with the intervention condition was
considered evidence of a significant effect. For the moderation analyses, an intervention
condition x baseline severity term was included in the model, and the same criteria were
used to determine whether effects were significant. In cases where significant interactions
were detected, predicted values of the outcome variable at below average (1 SD below the
mean), average (mean) and above average (1 SD above the mean) levels of the moderator
were plotted according to the suggestions of Jaccard, Wan, & Turrisi (1990). Tukey's HSD
test was used to determine whether predicted values of outcomes were significantly different
from each other.

3.1 Main Effects

Table 2 shows the means for the three outcome variables by intervention condition at one-
month follow-up, when no covariates were included in the model. There were no significant
differences. After controlling for gender, racial background, and baseline levels of the
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outcome variables, there were no main effects of intervention condition on depression (F=.
81, p=78), typical weekly drinking (F=1.51, p=.54), or consequences (F=1.51, p=.28).

3.2 Moderated Effects

3.2.1 Baseline depression—Moderation analyses revealed baseline depression scores
moderated the effect of intervention condition on alcohol-related consequences at follow-up,
after controlling for gender, racial background, and baseline consequences (F=1.57, p=.01).
Figure 2 shows the predicted values of consequences for each of the four intervention
conditions at three levels of baseline depression (below average, average, and above
average, relative to the rest of the sample). Tukey's post-hoc HSD test revealed that at below
average levels of baseline depression, the predicted number of reported alcohol-related
consequences at follow-up was significantly lower in the alcohol only (9.32 consequences)
and integrated (10.16 consequences) conditions than in the control condition (16.51
consequences). The mood only condition (11.11 consequences) was not significantly
different from the other conditions. At average and above average levels of baseline
depression (again relative to the rest of the sample), the predicted number of reported
alcohol-related consequences was not significantly different between conditions.

3.2.2 Baseline consequences—Similarly, baseline alcohol-related consequences score
moderated the effect of intervention condition on alcohol-related consequences at follow-up
after controlling for gender and racial background (F=1.49, p=.01). Figure 3 shows the
predicted value of alcohol-related consequences for each of the four intervention conditions
at three levels of baseline consequences (below average, average, and above average relative
to the rest of the sample). The pattern of predicted values was consistent with previous
analyses, such that at below average levels of baseline consequences, the predicted value of
consequences at follow-up was lower in the alcohol only condition (3.07 consequences) than
in the control condition (5.97 consequences). At above average levels of baseline
consequences, the number of reported consequences at follow-up was lower in the mood
only (23.81 consequences), alcohol only (23.29 consequences), and integrated (23.93
consequences) conditions relative to the control condition (26.37 consequences). Tukey's
post-hoc HSD test did not indicate these differences were statistically significant.

4. Discussion

The current study evaluated the efficacy of a brief, personalized, web-based intervention for
college students experiencing both risky alcohol use and depressed mood. Contrary to our
primary hypothesis, no main effects were observed on alcohol or mood outcome variables
for any of the three intervention conditions (i.e., mood only, alcohol only, and integrated)
compared to control. Previous work has shown the benefits of printed or web-based brief
alcohol (e.g., Kypri et al. 2004; Murphy et al., 2004; Neighbors et al., 2006) and mood
interventions (e.g. Geisner et al., 2006) as well as combined treatment (Baker et al., 2014;
Riper et al., 2014). However additional alcohol studies utilizing a similar type of
intervention approach had less than optimal or mixed findings (Brown et al., 2011; Lysaught
et al., 2003; Merrill, 2014). Specifically, some studies observed significant reductions in
drinking but not negative consequences (e.g., Larimer et al., 2007; Walters et al, 2007), and
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others found no significant differences on any alcohol outcomes (e.g., Neal & Carey, 2004).
It is unclear what factors contribute to these mixed findings across studies.

One potential reason for this finding in the current study is the complicated relationship
between alcohol and depressive symptoms in college students. Research is inconclusive
about the cause and effect pattern between depressed mood and alcohol consumption and
related problems. Studies have shown individuals who report higher rates of depressive
symptoms also report increased alcohol-related consequences compared to non-depressed
students; however, no differences in alcohol consumption rates are typically observed
(Geisner et al., 2004; Gilvarry, 2000; Ross, 2004; Weitzman, 2004). A second reason for our
findings is that college students often drink for multiple motives, some drink to cope and
alleviate negative affect, while others drink for social reasons (Cooper, Frone, M.R., Russell,
M. & Mudar, 1995; Kuntsche, Knibbe, Gmel, & Engels, 2005). The alcohol intervention
used in this study is based on a social norms approach, and thus it is possible that such
interventions do not work as well for those who drink for coping reasons (and are thus likely
to be more depressed). Similarly, online interventions may just not work well for those with
more severe depression symptoms due to problems sustaining attention or other issues
(Merrill et al., 2014).

Another reason for our findings could be due to variability within our sample in terms of
severity of depressive symptoms and high risk drinking behaviors. Therefore, we examined
these potential moderating variables to identify if certain students benefited from the
intervention. Findings from the moderation analyses indicated students who had milder
depression symptoms at baseline and were in the alcohol only and integrated intervention
conditions reported fewer alcohol related consequences at follow-up compared to controls.
In addition, students who reported fewer alcohol-related consequences at baseline and were
randomized to the alcohol only intervention reported fewer alcohol-related consequences at
follow-up. These findings were mostly consistent with our hypotheses positing individuals
who reported milder depression symptoms and/or fewer alcohol-related problems would
have a more optimal response to the intervention compared to those with more severe
symptoms and/or alcohol problems. We initially expected that individuals in the integrated
condition would have the most optimal response; however, students in the alcohol only
condition also saw significant reductions in alcohol-related consequences. This is consistent
with findings of a recent meta-analysis which did not show integrated treatment to be
superior to single-focus treatment when looking at alcohol and depression (Riper et al.,
2014). Our findings suggests that students with milder depressive symptoms and less
problematic drinking patterns may benefit from an alcohol only intervention and is
consistent with previous studies showing individuals with milder symptoms tend to benefit
more from brief interventions (Christensen et al., 2004; Clarke, et al., 2002; Merrill et al.,
2014).

4.1 Clinical Implications

Students experiencing comorbid depressive symptoms and risky alcohol use are in need of
intervention efforts. Unfortunately, it is difficult to identify these individuals and they often
do not seek or receive services (Eisenberg, Golberstein, & Gollust, 2007). Findings from the
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current study suggest a brief screen can easily detect individuals who report both depressive
symptoms and alcohol use. Further, individuals experiencing milder depressive symptoms
and/or alcohol problems may benefit from a brief, web-based alcohol feedback intervention.
While it is uncertain whether treating alcohol first, depression first, or both at the same time
is most efficacious, reducing the amount of alcohol problems students experience is
beneficial. Further, using a brief screen can identify students with more severe depressive
symptoms and alcohol problems. While a brief intervention may not be optimal for these
students, they can be connected to more appropriate clinical services. These students may
benefit from more intensive in-person intervention efforts aimed at alleviating distress and
reducing alcohol consumption and consequences. This is consistent with other studies that
have found that people with more severe depression may benefit more from a provider-led
treatment (Penberthy, Hook, Hettema, Farrell-Carnahan, Ingersoll, 2013).

4.2 Limitations & Future Directions

While careful controls were in place throughout the study, certain limitations remain. First,
data were collected at one university and generalizability to other types of institutions and
students in other geographical locations is limited. Second, participants' level of engagement
with the feedback was difficult to assess due to the web-based platform used to deliver the
intervention. Additional research examining the possible benefits of making feedback
interventions more interactive rather than having students simply read personalized feedback
would be useful. This study highlights that certain interventions (i.e. alcohol only, mood
only, etc.) may work for certain subpopulations and not others (i.e. those with lower/no
depression). One of the benefits of web-based interventions is their flexibility and
adaptability which means that we have the potential to truly personalize interventions based
on a variety of individual difference variables. Thus students with different levels of
depression could get completely different interventions. Finally, while a computer-based
delivery method has the potential to capitalize on the efficiency and cost effectiveness of
using the Internet to deliver prevention and intervention materials, students with more severe
symptoms may need more intensive in-person treatment. Additional research is needed to
evaluate in-person interventions as well as develop and test a stepped-care approach to treat
students with high risk alcohol use and comorbid depression.

4.3 Conclusion

Results from the current study found a brief, web-based feedback intervention was
efficacious in reducing alcohol problems for college students endorsing mild depressive
symptoms and alcohol consequences. Using a brief screen is a cost effective way to identify
at-risk students with comorbid mood and alcohol problems and offering an immediate web-
based feedback intervention provides early intervention for individuals not seeking
treatment. Additional research is needed to test potential interventions for students with
more severe depressive symptoms and drinking patterns.
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