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Abstract

Heavy Episodic Drinking (HED) and depressive symptoms often co-occur among college students 

and are associated with significant impairment. However, evidence-based treatments for these 

common co-occurring conditions are not available for college students. The current study 

compared the effectiveness of a treatment combining Cognitive-Behavioral Therapy for 

Depression and Brief Motivational Interviewing (CBT-D+BMI) versus Cognitive-Behavioral 

Therapy for Depression (CBT-D) alone among 94 college students with HED and depressive 

symptoms. Both treatment programs were associated with significant reductions of similar 

magnitude in HED, alcohol-related problems (ARP), and depressive symptoms at the end of 

treatment, and at the one-month follow-up assessment. Moderation analyses indicated that, among 

college students with fewer depressive symptoms at baseline, CBT-D was associated with greater 

sustained reduction in heavy drinking relative to CBT-D+BMI at the one-month follow-up. 

Although the study did not include a no-treatment condition, the magnitude of improvement 
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during treatment in both groups was greater than what is expected with passage of time. Although 

clinicians in college counseling centers may lack specialty training for co-occurring conditions, 

CBT-D is widely implemented in college settings. Our findings suggest that CBT-D may reduce 

both depressive symptoms and HED in college students and may be used to address a significant 

public health problem.

Keywords

cognitive behavioral therapy; brief motivational interviewing; depression; heavy episodic drinking; 
alcohol-related problems; college student mental health

A recent survey by the Substance Abuse and Mental Health Services Administration (2015) 

indicated that approximately 39% of 18 to 25 year-olds in the US engage in heavy episodic 

drinking (HED), defined as consumption of 5 or more drinks in 2 hours for males and 4 or 

more drinks in 2 hours for females (NIAAA, 2004). HED among young adults is a behavior 

associated with elevated risk for physical injury, sexual and/or physical assault (Hingson et 

al., 2009), progression to alcohol/substance use disorders (Tubman et al., 1990), premature 

death (Kim et al., 2012), suicide (Barrios et al., 2000), poor school performance and higher 

college dropout risk with significant long-term effects (Arria et al., 2013).

Depression is also common among young adults in college. Between 7% to 20% of college 

students meet criteria for Major Depressive Disorder (MDD; Blanco et al., 2008; Eisenberg 

et al., 2013; Pedrelli et al., 2016). A considerable number of college students report co-

occurring MDD and HED (Cranford et al., 2009; Pedrelli et al., 2016), and college students 

with depressive symptoms report more frequent HED and consuming more alcohol during a 

heavy drinking episode than their non-depressed peers (Pedrelli et al., 2016). Given that 

depressive symptoms and drinking to reduce negative affect among college students 

significantly increase the risk for short-term and long-term negative consequences (Acuff et 

al., 2018; Pedrelli et al., 2016), college students with HED and depressive symptoms 

represent a high-risk population.

A major challenge associated with reducing alcohol misuse in young adults is that most 

college students with HED do not consider their alcohol consumption concerning and only 

about 7%, seek treatment for it (Cranford et al., 2009). Conversely, approximately 40% of 

college students with depressive symptoms seek treatment for their symptoms (Eisenberg 

and Chung, 2012). Two-thirds of college students with depression and HED acknowledge 

needing help for their mental health, with more than half of them reporting having taken 

medications or having been in counseling for depression in the previous year (Cranford et 

al., 2009). Thus, many heavy drinking depressed students may receive treatment for their 

mood symptoms but not for their drinking. However, receiving treatment for only one class 

of symptoms may not lead to improvement due to the persistence of unaddressed symptoms. 

For example, among individuals with alcohol use disorders (AUDs), depressive symptoms 

may increase the risk of relapse (Cornelius et al., 2004) and alcohol consumption may 

prevent improvement of depressive symptoms (Pettinati, 2004).
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While some evidence exists in support of treatments for adults with depression and alcohol 

misuse (Baker et al., 2010), to our knowledge, evidence-based treatments for HED and 

depressive symptoms among college students are not available. A few interventions have 

been examined for this population, but they have not been supported (Geisner et al., 2007, 

2015). A combination of Brief Motivational Intervention (BMI) and Cognitive Behavioral 

Therapy for depression (CBT-D) seems potentially useful for young adults with HED and 

depressive symptoms for several reasons. First, combined interventions have been 

recommended for co-occurring conditions (Baker et al., 2010). Second, while BMI has the 

strongest empirical support for reducing alcohol use and problems in college students (Carey 

et al., 2007), it has not demonstrated consistent efficacy with college students exhibiting 

depressive symptoms (Merrill et al., 2014). Third, several meta-analyses have shown that 

CBT-D is superior to wait-list and placebo control in the treatment of unipolar depression in 

adult patients as well as in young adults (Dobson et al., 1989; Huang et al., 2018). Finally, a 

meta-analysis showed that Motivational Interviewing plus CBT-D are effective for treating 

alcohol and depression among adults with comorbid symptoms (Riper et al., 2014).

The current study aimed to examine the feasibility and effectiveness of combined BMI and 

CBT-D to reduce HED, alcohol related problems (ARP), and depressive symptoms in heavy 

drinking college students with depressive symptoms. Many heavy drinking college students 

do not consider their alcohol consumption problematic, thus one of the study’s aims was to 

assess whether the drop-out rates and satisfaction with therapy in the CBT-D+BMI condition 

differed from standard CBT-D. Given that combined approaches have been shown to be 

feasible and effective for co-occurring conditions among adult patients, it was hypothesized 

that CBT-D+BMI would be well accepted and would lead to greater decreases in heavy 

drinking and ARP compared to CBT-D alone among college students with HED and 

depressive symptoms. Furthermore, given the delivery of a higher dosage of an efficacious 

CBT-D treatment, it was hypothesized that college students would experience greater 

reduction in depressive symptoms with the CBT-D condition compared to the CBT-D+BMI. 

We also examined moderators of treatment effects. It was hypothesized that (a) higher 

baseline depressive symptoms would be associated with greater reduction of HED and ARP 

in the CBT-D+BMI than in the CBT-D condition and (b) greater HED at baseline would be 

associated with a larger reduction in ARP and depressive symptoms with the CBT-D+BMI 

condition compared to CBT-D.

Methods

Procedure

Participants were recruited from colleges in the Boston area between November 2012 and 

May 2016 via self-referral and advertisements (i.e., online and on public transportation) 

describing the study as an evaluation of treatments for college students feeling down and/or 

sad and who were consuming four or five alcoholic drinks in a sitting. Interested individuals 

were screened for eligibility via a brief telephone interview which included standardized 

questions on mood and alcohol use. Those who reported depressed mood and HED were 

scheduled for an in-person screening visit that lasted up to 180 minutes and included 

informed consent, diagnostic interview, and baseline assessments. Eligible participants were 
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randomized to receive eight in-person, individual sessions of CBT-D alone or CBT-D+BMI. 

The first follow-up assessment occurred at the end of the therapy sessions (posttreatment 

assessment), or approximately two months from baseline. The second follow-up (1-month 

follow-up) occurred one month from the posttreatment assessment or, if they did not 

complete the posttreatment assessment, three months from baseline. Participants were 

compensated $40 for the initial assessment, $30 for each follow-up assessment and received 

an additional $10 bonus at the end for completing of the study. Participants were not 

compensated for attending therapy sessions. All assessments and therapy visits were 

conducted at the Depression Clinical and Research Program at the Massachusetts General 

Hospital (MGH). Computer-generated randomized group assignments were placed in sealed 

envelopes and opened in sequence by the enrolling research coordinator as participants 

completed the in-person baseline assessment. Randomization was stratified by gender (male 

or female) and past month presence of cannabis consumption (yes or no). All study 

procedures were approved by the MGH Institutional Review Board.

Inclusion criteria were: (a) currently enrolled in college as an undergraduate student; (b) 18–

24 years old (inclusive); (c) presence of at least one episode of HED in the past month; and 

(d) presence of at least mild-to-moderate but not severe depressive symptoms (scores 

between 10 and 30 on the Beck Depressive Inventory (BDI) Beck, Steer, & Garbin, 1988). 

Exclusion criteria included: (a) meeting diagnostic criteria for bulimia, psychosis, bipolar 

disorder, or illicit substance abuse or dependence in the past six months (alcohol abuse was 

allowed); (b) having received any psychosocial treatment for depression or substance 

dependence in the past month; (c) having received CBT-D for depression and/or alcohol use 

in the previous six months; (d) having discontinued or changed dosage on an antidepressant 

medication less than 1 month prior to screening; and/or (e) posing a serious suicide or 

homicide risk. Two participants who met criteria for alcohol dependence but did not wish to 

seek specialized treatment for their alcohol consumption and were not at risk for seizure 

were allowed to enroll in the study. Participants who had a BDI greater than 30 were 

encouraged to seek psychopharmacological treatment. Six participants with BDI scores 

greater than 30 who were not interested in psychopharmacological treatment and 

demonstrated the ability to maintain activities of daily living (i.e., attending classes, 

maintaining personal hygiene) were allowed to enroll in the study.

Participants

Participants included 94 undergraduate students attending 2- or 4-year colleges in the Boston 

area. Overall, 1,365 individuals completed a phone screen and 140 completed an in-person 

screening visit to determine study eligibility. Ninety-four were randomized to either CBT-D 

alone or CBT-D+BMI (Figure 1). Of the 94 participants who were randomized, the majority 

were women (68.1%), between 18 and 23 years old (M = 19.9 ± 1.4), who identified as 

White (54.3%) and non-Hispanic (82.1%). On average, study participants engaged in HED 

more than once per week (4.9 ± 3.5 past month) and had moderate depressive symptoms 

(BDI=19.5 ± 6.8) at screen (Table 1).
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Power Analysis

The sample size was chosen on the bases of a power analyses conducted with the software 

G*Power (Faul et al., 2007) prior to study initiation. We estimated that a total of 94 

participants in a repeated within-between 3×2 ANOVA, provided adequate statistical power 

(0.89) to detect a small to medium effect size f=0.15 (Cohen’s convention; Cohen, 1977), 

assuming a correlation of 0.5 and with a two-sided alpha of .05. An effect size of f=0.15 

represents an intermediate point between Cohen’s d small and medium (d=.20 and d=.50, 

respectively) effect sizes for ANOVA (i.e., f=.10 and f=.25, respectively) and was chosen on 

the bases of previous studies. A small effect size has been observed for the effectiveness of 

MI in reducing alcohol use among college students (Carey et al., 2007) and a small to 

medium effect size has been observed for the effectiveness of MI added to CBT relative to 

CBT alone for reducing alcohol use among adults (d=0.30; Baker et al., 2010).

Measures

Diagnoses.—The Structured Clinical Interview for DSM-IV Axis I disorder (SCID-IV; 

First et al., 1997) was used to assess presence of psychiatric disorders. The SCID-IV is a 

semi-structured, clinician administered interview designed to assess current and lifetime 

diagnoses.

Depressive Symptoms.—The Beck Depression Inventory (BDI; Beck, 1961) is a 21-

item self-report measure of depressive symptoms. Responses to the items range from 0 to 3, 

and total score ranges from 0 to 63, with higher scores indicating greater severity of 

symptoms. The BDI was also administered at the beginning of each therapy visit to monitor 

patients’ suicidality.

Alcohol Use.—The Alcohol Timeline Followback (TLFB; Sobell and Sobell, 1979) is an 

instrument designed to assess daily alcohol consumption in both clinical and non-clinical 

populations. The TLFB prompts subjects to report retrospective estimates of daily drinking 

over a specified period of time while using a calendar to enhance recall. Frequency of HED 

in the previous thirty days was computed on the bases of the TLFB.

A single question was used to ask frequency of HED in the previous month to determine 

eligibility to the study.

Alcohol-Related Problems.—The Brief Young Adult Alcohol Consequences 

Questionnaire (B-YAACQ; Kahler et al., 2005) assesses various domains of alcohol-related 

problems over the past thirty days. The B-YAACQ has shown good internal consistency and 

high concurrent validity with other established measures of alcohol consumption (Kahler et 

al., 2008).

Satisfaction and Feasibility.—Participants who attended therapy completed the Client 

Satisfaction Questionnaire (CSQ; Larsen et al., 1979, Nguyen et al., 1983) at the end of 

treatment. The CSQ includes seven items inquiring about likability and satisfaction with a 

treatment received. Items are rated on a 4-point Likert scale, with higher scores indicating 

higher satisfaction. CSQ total score can range from seven to twenty-eight. The CSQ has 
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good test retest reliability, internal consistency, and sensitivity to treatment (Nguyen et al., 

1983). In the current sample, internal consistency was high (.89). The CSQ was used to 

assess feasibility of the treatment programs. Number of sessions attended was also 

considered a measure of feasibility.

Interventions

Sessions for both interventions were 50–60 minutes long. A treatment manual was 

developed for each intervention and both treatment protocols targeted developmental 

problems common to college students, (e.g., academic pressures). Although standard CBT-D 

protocols with adults are 12 to 16 weeks long, support for the choice of eight sessions was 

based on research indicating that individuals with mild-to-moderate depressive symptoms 

may improve with brief CBT-D interventions (Brown et al., 1997; Nyer et al., 2015; 

Seligman et al., 2007).

CBT-D+BMI.—The CBT-D + BMI manual described CBT for depression treatment while 

integrating Motivational Interviewing (MI; Miller & Rollnick, 1991) which is defined as a 

clientcentered, directive clinical method that is designed to enhance intrinsic motivation to 

change by exploring and resolving ambivalence through the evocation and strengthening of 

client change talk (or personal argument for change; Miller & Rollnick, 1991; Miller & 

Rose, 2009). BMI content. The alcohol-focused content was based on the Brief Alcohol 

Screening and Intervention for College Students (BASICS) program, which has been 

effective in reducing alcohol use and alcohol problems (Dimeff at al., 1999; Marlatt et al., 

1998). Specifically, session one reviewed psychoeducation of depression and the CBT-D 

model. Session two reviewed a Personalized Feedback Form (PFF) that included a 

description of the participants’ alcohol use, a comparison of their use with normative 

consumption, education about blood alcohol concentration, and a list of alcohol-related 

consequences they endorsed at the screening visit. Participants’ reactions to the information 

provided and to the relationship between their alcohol use and their depressive symptoms 

were explored using MI. Session three reviewed alcohol use during the previous week, the 

PFF from session two and cognitive distortions; session four reviewed goals of treatments 

and techniques to identify alternative balanced thoughts; session five focused on behavioral 

activation; session six reviewed relaxation strategies; session seven focused on practicing 

cognitive restructuring; and session eight reviewed progress and relapse prevention 

strategies. In the CBT-D+BMI program, reduction of alcohol use was explored as being one 

of the possible goals for treatment due to its association with mood symptoms. Throughout 

the CBT-D+BMI protocol, clinicians used MI-consistent skills such as open-ended 

questions, affirmations, reflective listening to evoke and strengthen the participants change 

talk.

CBT-D.—The CBT-D alone sessions reviewed the same topics covered in the CBT-D+BMI 

program with the exclusions of reviewing drinking behaviors and the PFF. Alcohol use was 

discussed only if the patient was interested in reviewing the topic. When discussing alcohol 

use, the conversation was limited to providing education, and evocation or strengthening of 

change talk was not facilitated during the CBT-D sessions. Instead, therapists were 

instructed to use the technique of Socratic questioning which is used in CBT to facilitate 
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personal exploration of personal thoughts and behaviors and make unique realizations or 

insight (a process also called guided discovery).

Therapists and Treatment Fidelity

A total of 5 therapists (4 females and 1 male; all White) delivered treatment. Two of the 

therapists were licensed clinical psychologists, one was a postdoctoral fellow, and two were 

advanced clinical psychology doctoral students with a Master’s degree. All therapists had 

previous experience with the administration of CBT and all received training from the 

principal investigator (first author) in the delivery of BMI. To ensure competent provision of 

the treatments, all therapists received a minimum of 6 hours of training on BMI techniques 

and on how to best deliver the treatment protocols. The postdoctoral fellow and the doctoral 

students in clinical psychology received weekly supervision from the principal investigator 

during which audiotaped sessions were reviewed. The principal investigator monitored and 

ensured adherence to the treatment manuals by listening to part of the audiotaped sessions 

prior to conducting supervision and by providing feedback. To examine whether satisfaction 

differed among participants who received therapy from less experienced therapists, a series 

of t-tests were performed to compare the CSQ scores of participants who received therapy 

by the study investigator (first author) and those who were administered therapy by the other 

clinicians. No significant differences were found between participants who received therapy 

from the PI and those who were administered therapy by the other therapists on the CSQ 

total score (all ps>.05).

Data Analysis Plan

Feasibility of CBT-D+BMI relative to CBT-D was examined by conducting t-test analyses 

comparing number of sessions attended and CSQ total scores among participants in the two 

conditions. To test our CBT-D+BMI effectiveness relative to CBT-D, hierarchical linear 

models (HLM) were run using the HLM 7.01 program (Raudenbush, Bryk, & Congdon, 

2013). Analyses relied on intent-to-treat principles, with 94 participants randomized to 

treatment conditions (one participant was missing baseline data on two of three outcomes 

and dropped). Therefore, the person-period data set was represented by 279 possible 

observations (N=93 participants*3 assessments). Primary outcomes were HED, alcohol 

related problems and BDI total scores, and their distributions were normal. Due to the 

flexibility of HLM in handling missing data at the within-person level, we could retain for 

analysis any of the remaining participants that contributed at least one assessment. Data 

were available for a total of 217 HED assessments, 192 measures of alcohol problems, and 

215 BDI assessments-out of 279 assessment points (69–78%). All models were run with full 

maximum likelihood estimation.

Fully unconditional HLM models (i.e., no predictors) were run first, in order to determine 

intraclass correlations (ICCs) for outcomes, which provides information on the percentage of 

variation in each outcome at the between-person level vs within person. Next, in order to run 

piecewise models that adequately reflected timing of assessments, two-time component 

variables were created and added at Level 1. The first, allowing for a test of change between 

baseline and follow-up assessments, coded the three time points (baseline, posttreatment 

assessment, 1-month follow-up) as follows: baseline=0, posttreatment assessment =number 
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of months (in decimals) since baseline at the posttreatment assessment, 1-month follow-

up=0. The second, allowing for a test of change between baseline and the 1-month follow-

up, coded the three time points as follows: baseline=0, posttreatment assessment=0, 1-month 

follow-up =number of months since baseline at 1-month follow-up. To test main effects, 

condition (0=CBT-D, 1= CBT-D+BMI) was added at Level 2 as a predictor of the intercept 

(i.e., effect of group on the outcome at baseline) and both time effects (i.e., effect of group 

on the outcome at posttreatment and at 1-month follow-up).

In each model, we also examined whether baseline depressive symptoms and/or HED 

frequency differentially affected outcomes in the two conditions. Specifically, we examined 

baseline HED as a putative moderator of the effect of condition on both alcohol problems 

and BDI, and baseline BDI as a moderator of the effect of condition on both HED and 

alcohol problems. These interaction tests were conducted by including the moderator and 

interaction term as additional predictors of the intercept and both time components. Prior to 

creating interaction terms, continuous predictors were mean-centered and we used effects 

coding for categorical predictors (e.g., condition) in order to interpret intercept effects at 

average levels of predictors and collapsing across both groups. Significant interactions were 

probed at one standard deviation above and below the mean on the moderator (Aiken & 

West, 1991). In reporting model results, we relied on robust standard errors. All intercept 

and slope effects were initially specified as random, to allow for individual variation in 

baseline levels and change over time in the outcomes; however, in one case, the slope was 

fixed due to non-significant variance (i.e., posttreatment slope in the prediction of HED, 

both follow-up slopes in prediction of alcohol problems). Of note, as a sensitivity test, 

models for all outcomes described above were also run without inclusion of interaction 

effects.

Data analyses for clinical change.—To ensure that the hypothesized change in 

depressive symptoms was not due to measuring error, the Jacob and Truax (1991) procedure 

for calculating reliable change in depressive symptoms was computed. This procedure is 

recommended as a standard reporting strategy for all published research involving 

psychological interventions (Evans et al., 1998). Reliable change indicates that the change is 

not due to measuring error, and the Reliable Change Index (RCI) is an indication that the 

change is clinically significant. Specifically, reliable change consists in a pre-to post-

treatment improvement in scores that is unlikely due to the inherent unreliability of the 

measure. The RCI cut off was calculated using the following formula: 1.96× √ 

2(SDpre√1−α) 2, where SDpre represents the measure total score standard deviation at 

baseline and α represents the scale reliability. To calculate reliable significant change criteria 

for our study, we used the BDI standard deviation of our sample (6.81) and the reliability 

estimate (Cronbach’s alpha, α) of our data (0.77) and a reliable change cut-off of 9 was 

computed. Hence, a reliable change was considered any change of ≥9 BDI points. 

Importantly, our reliable BDI change cut-off was the same found by others (Busch et al., 

2013). We categorized participants as experiencing a reliable improvement in depression (≥ 

9 BDI point decrease), a reliable worsening of depression (≥ 9 BDI point increase), and no 

reliable change (< 9 point change in either direction). We also examined the number of 

participants who recovered, defined as reaching a BDI lower than 10 at each follow-up in 
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each group (Beck, Steer, and Garbin 1988). Chi-squared tests were used to test differences 

between the two conditions in proportion of participants who recovered at each follow-up 

and who experienced reliable change. Effect sizes for the BDI, HED, and ARP at each 

follow-up were computed consistent with Cohen’s d statistic formula: (Mean2-Mean1)/

SDpooled.

Results

Sample Characteristics

T-tests (not accounting for the multilevel nature of the data) did not reveal any significant 

group differences in the outcomes (HED, ARP, BDI) at any time point. There were no 

differences between treatment groups in number of days between baseline and posttreatment 

assessment and between posttreatment assessment and the 1-month follow-up (both ps 

> .30). Average number of days between baseline assessment and the posttreatment 

assessment was 81.88 ± 24.84 and between posttreatment assessment and the 1-month 

follow-up was 37.25 + 12.60. Groups also did not differ on age, gender, race, or ethnicity 

(Table 1). However, there were significantly more first year college students in the CBT-D 

than the CBT-D+BMI group (χ2 = 10.50, p=.03). As such, all models control for year in 

school. With respect to attrition bias, the number of follow-ups completed was not 

significantly related to treatment condition, age, gender, race, ethnicity, year in school, or 

any of the outcome variables (all p values >.22). The intraclass correlation coefficient (ICC) 

for HED was .49, indicating that 49% of the variability in HED was due to between-person 

differences, while 51% was due to within-person variability across time points. The ICCs for 

alcohol problems and depression were .35 and .38, respectively. In all cases, adequate 

variability at both the between- and within-person levels suggested that multilevel modeling 

was appropriate.

Treatment feasibility and satisfaction

On average, participants attended 5.4 (SD=3.4) sessions and 64% attended at least 6 

sessions. Approximately 68% of the participants completed the posttreatment assessment 

and 63% completed the 1-month posttreatment follow-up. There were no differences 

between participants who received CBT-D and CBT-D+BMI in number of sessions attended 

(CBT-D=5.6 ± 3.3 sessions; CBT-D+BMI=5.4 ± 3.4 sessions; t(1,92)=.31, p=.76). 

Participants in both CBT-D and CBT-D+BMI rated the quality of the service received as 

high (24.77±3.68; 26.03±2.18, respectively), and there were no difference in treatment 

satisfaction between participants in the conditions (t(1,59)=2.68; p=.11).

Primary Outcome Models: Testing Group Effects and Moderators

Heavy episodic drinking (past month).—Results of the model predicting HED are 

shown in Table 2. The intercepts of change in HED from baseline to posttreatment (B= 

−0.66, p<.001) and baseline to 1-month follow-up (B=−0.64, p<.001) indicate significant 

reductions in HED at average levels of BDI and collapsing across both groups. There was no 

significant effect of treatment condition on change in HED at either follow-up, which 

indicates participants in both conditions reported a significant reduction in HED over time.
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There was a significant condition x depression interaction on change in HED between 

baseline and the 1-month follow-up. Probing this interaction revealed that participants with 

high levels of depressive symptoms experienced reductions in HED of similar magnitude in 

both conditions, at both follow-ups (B=−.22, p=.51) (see Figure 2). At lower levels of 

depressive symptoms, participants in the two conditions experienced reductions in HED of 

similar magnitude at the posttreatment assessment but not at the 1-month follow-up. 

Specifically, at the 1-month follow-up, participants in the CBT-D condition continued to 

lower their alcohol use while those in the CBT-D+BMI condition slightly increased their 

HED (relative to the CBT-D group) (B=.97, p=.04).

Alcohol Related Problems (past month).—Results of models examining differential 

effects on alcohol problems of the two conditions (one with HED and one with depression as 

a moderator of the effect of condition on problems) are presented in Table 3. In both models, 

the intercepts of change in ARPs from baseline to posttreatment and from baseline to 1-

month follow-up indicate significant reductions in ARPs at average levels of either HED or 

BDI and collapsing across both groups. There was no significant effect of treatment 

condition on change in ARPs at either follow-up, suggesting that individuals in both groups 

reduced ARPs at a similar magnitude. Participants in both groups reported a significant 

reduction of ARPs at the posttreatment assessment as well as the 1-month follow-up.

Inclusion of moderators of treatment effects in these models indicated that baseline 

depressive symptom severity did not interact with treatment condition in the prediction of 

change in ARPs. However, there was a significant interaction between baseline HED and 

treatment condition on change in ARPs between baseline and posttreatment (Table 3). 

Probing this interaction revealed that at high levels of baseline HED, there was a non-

significant difference in ARPs between groups between baseline and 1-month follow up (B=

−.71, p=.18) (Figure 3). At low levels of baseline HED, those in the CBT-D+BMI condition 

reported marginally smaller (B=.86, p=.07) reductions in alcohol problems (relative to CBT-

D) at posttreatment.

Depression.—Results of the model predicting depression is shown in Table 4. The 

intercepts of change in depression from baseline to posttreatment and from baseline to 1-

month follow-up indicated significant reductions in depression at average levels of HED and 

collapsing across both groups. There was no significant effect of treatment condition on 

change in depressive symptoms at either follow-up, suggesting that members of the CBT-D

+BMI group experienced similar reductions in depression as those in the CBT-D group. 

There was no significant interaction between baseline HED and treatment condition on 

depressive symptoms.

All the previous models were run without inclusion of interaction effects (between treatment 

condition and either HED or BDI), and effects of treatment group on outcomes remained 

non-significant.

Clinically Significant Change.—Table 5 illustrates rates of recovery, reliable 

improvement, no change, and worsening of depressive symptoms at the posttreatment 

assessment and at the 1-month follow-up by condition. No significant differences were 
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found between the two conditions in rates of participants who experienced a reliable 

improvement posttreatment (χ2(1,63)=1.16, p=.56) and at the 1-month follow-up 

(χ2(1,63)=.49, p=.59) and in rates of recovery posttreatment (χ2(1,63)=.56, p=.62) and at 

the 1-month follow-up (χ2(1,56)=.13, p=.79). Table 6 illustrates effect sizes of the changes 

in symptom severity during the study. In both conditions, there were small to medium effect 

sizes for changes in HED posttreatment and at the 1-month follow-up. While at 

posttreatment small effect sizes in ARPs were found for both conditions, at the 1-month 

follow-up effect sizes for change in ARPs were of medium size in the CBT-D+BMI 

condition and of small size in the CBT-D condition (Table 6). Large effect sizes were present 

for changes in depressive symptoms from baseline to posttreatment and from baseline to the 

1-month follow-up in both conditions.

Discussion

Although the CBT-D+BMI intervention examined heavy alcohol use, a topic young adults 

may not want to discuss, it was not associated with lower treatment satisfaction or lower 

adherence, suggesting that it is a feasible approach for this high-risk population. Contrary to 

study hypotheses, the combined intervention was not superior to CBT-D in reducing heavy 

drinking and alcohol problems. Notably, both conditions demonstrated significant reductions 

in heavy drinking with small to medium effect sizes, which are larger than those found in 

previous studies examining BMI. Two meta-analyses found that, among college students, 

BMI exerted a small short-term effect (<13 weeks) on frequency of HED relative to controls, 

ranging from d=0.16 to d=0.18 (Carey et al., 2007; Samson et al., 2015). Similarly, 

participants in both treatment programs reported significant reductions in alcohol problems 

corresponding with small to medium effect sizes.

The lack of an observed additional benefit of CBT-D+BMI on HED was consistent with 

previous research. An online BMI-based personalized feedback on alcohol use was not 

found to be effective among college students with depressive symptoms engaging in 

hazardous drinking (Geisner et al., 2007; 2015). In another study with college students, a 

BMI did not facilitate significant reductions in HED among depressed women in college 

(Merrill et al., 2014). Among adults, a study found that among patients receiving treatment 

for depression and reporting heavy drinking or drug use in the past 30 days, three sessions of 

MI were not more effective in reducing alcohol use than providing printed information about 

alcohol and drug use (Satre et al. 2016). Moreover, the addition of MI was not associated 

with better outcomes for depression. Another study with an adult sample examining 

combined treatments presented mixed results. At the 15-week follow-up, integrated MI

+CBT treatment was associated with greater alcohol reduction than a single focused CBT 

treatment (Baker et al., 2010), but the beneficial effect of the integrated treatment was no 

longer present at the 18-week follow-up (Baker et al., 2014).

Findings from the present study and previous research may differ from reports showing that 

combined treatments are better for co-occurring AUD and MDD for several reasons. 

Individuals engaging in heavy drinking have less severe symptoms relative to individuals 

with AUDs, including lesser loss of control and cravings, and hence may drink for different 

reasons. Individuals with more severe AUD may improve when receiving MI because they 
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may benefit from additional skills to reduce alcohol use. Individuals with AUD may have 

experienced more severe negative consequences than heavy drinking college students, and 

MI may be helpful in increasing their readiness to reduce alcohol use. Thus, BMI or MI may 

exert an additional effect on alcohol misuse and/or depression among individuals with 

depressive symptoms and AUD but not HED.

One of the primary goals of BMI is to facilitate readiness to change behavior (e.g., lower 

alcohol use) by highlighting the discrepancy between goals (e.g., getting good grades, being 

healthy) and current behavior (e.g., engaging in heavy drinking instead of studying, going to 

the gym). BMI may have not provided additional benefits to college students because they 

may have not experienced enough dissonance between their goals and their drinking 

behavior. In our sample, participants reported a lower number of ARPs compared to other 

studies examining the effectiveness of BMI for HED (Borsari and Carey, 2005; Murphy et 

al., 2012). College students with fewer alcohol-related problems and less frequent HED may 

be less concerned about their drinking behavior and thus less interested in changing it. As 

the degree of aversiveness of ARPs predicts change in drinking behavior (Barnett et al., 

2014; Qi et al., 2014), the college students in our study may have not found their problems 

aversive enough to reduce personal alcohol use. Participants assigned to CBT-D received a 

higher dosage of behavioral activation, instead of BMI, which may have helped to identify 

alternative behaviors to drinking and facilitated reduction of HED and ARPs.

No significant differences between the two treatments were found in reduction of depressive 

symptoms at the two follow-up assessments. It is noteworthy that the reduction in depressive 

symptoms in both conditions corresponded to large effect sizes, which is greater than a 

recent meta-analysis of psychosocial treatments for mental health problems among college 

students that documented a medium effect size for CBT-D (Hedge’s g=−0.59, 95% CI:0.72

—0.45; Huang et al., 2018). In addition, approximately half of the participants in both 

treatment groups were no longer depressed and experienced clinically reliable change at the 

two follow-ups even though the treatment protocol was relatively short compared to most 

standardized CBT-D treatment protocols (e.g., 12 or 16 weeks with 2 or more sessions per 

week; see Cuijpers et al., 2013). Hence, identifying short and effective interventions may be 

critical for this population.

Differences between the two treatment programs emerged when we examined the role of 

baseline symptoms. For example, among participants with fewer depressive symptoms, the 

two treatments were associated with equal improvement at posttreatment, but at the one-

month follow-up, CBT-D was associated with a greater preservation of reduction in HED 

relative to CBT-D+BMI. Hence, long-term, college students with lower depressive 

symptoms benefitted more from CBT-D and did not gain from the additional BMI module. 

Conversely, participants with higher baseline depressive symptoms reduced the frequency of 

HED at a similar magnitude in the two treatments at both two follow-ups. Baseline severity 

of heavy drinking did not have an effect on the efficacy of the two treatment programs on 

depressive symptoms as well as alcohol problems. Specifically, college students in both 

treatment programs experienced reductions in depressive symptoms as well as ARP of 

similar magnitude, independent from baseline HED. Future studies may further investigate 
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whether CBT-D and CBT-D+BMI are more effective for college students with more or less 

severe heavy drinking.

Several theoretical models may help explain our findings of reduced HED as well as ARPs 

in the context of CBT-D. The motivational model describes alcohol consumption as a 

strategy to cope with negative affect and regulate mood (Cooper et al., 1995). As depressive 

symptoms improved in the context of receiving CBT-D, participants may have engaged in 

less drinking to cope with their symptoms and consequently also experienced a reduction of 

ARPs. The behavioral economic theory conceptualizes alcohol misuse as reinforcer 

pathology, where there is a pattern of persistent overvaluation of the immediate rewards 

associated with substance use despite the experience of delayed health and social problems, 

in spite of engaging in other activities with delayed rewards (Bickel et al., 2011). In our 

study, CBT-D content focused on identifying goals for treatment (e.g., have a high GPA, 

have healthy relationships), which may have been incompatible with heavy drinking. 

Consistently, a previous study found that a behavioral economic intervention focused on 

reducing alcohol use by increasing saliency of long-term goals was efficacious in reducing 

ARPs as well as HED among college students with depressive symptoms (Murphy et al., 

2012). Moreover, consistent evidence showed that drinking to cope mediates the association 

between depression and alcohol problems (Pedrelli et al., 2016b). These treatments may 

have provided strategies to cope with distress as alternatives to drinking.

The current study’s findings should be considered in the context of some limitations. Self-

report assessments may be associated with biases. However, there is little indication that 

college students misrepresent alcohol use or other problems when confidentiality is clearly 

explained (Borsari and Muellerleile, 2009). The lack of a condition where participants did 

not receive any treatment does not allow us to discern whether changes were due to the 

treatment or passage of time. Outcomes were only measured at the end of treatment and at 

one month after completing treatment. Therefore, it is unknown whether the positive 

outcomes associated with the treatments would be sustained over the long-term. When 

interpreting the results and evaluating the generalizability of our findings, it is important to 

consider the possible presence of a selection bias and the fact that approximately one third of 

participants did not complete the study. The absence of objective assessments of therapists’ 

adherence to the treatments did not allow the determination of whether the lack of 

differences between conditions was due to low adherence or treatment contamination. 

Treatment satisfaction was reported primarily by participants who completed treatment 

(93.4%), thus results about satisfactions may not be generalizable to those who did not 

complete the program. Finally, level of experience of trainee may have affected the outcome.

In sum, college students with HED and depressive symptoms may benefit from a brief 

course of CBT-D or CBT-D+BMI. In cases where college students have fewer depressive 

symptoms and reduction of heavy drinking is the primary goal of treatment, CBT-D may be 

a good option because reduction of heavy drinking may persist for a longer period. Given 

the lack of clinicians trained in multiple treatment models (i.e., both BMI and CBT-D) in 

college counseling centers, the fact that CBT-D was associated with reduction of depressive 

symptoms as well as heavy drinking suggests that college students with depression may be 

encouraged to seek CBT-D treatment for their depressive symptoms because their alcohol 
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use may decrease as well. Approximately half of the participants in both groups no longer 

reported significant depressive symptoms and reported a reliable improvement in depressive 

symptoms at the two follow-ups, highlighting the importance of providing standardized 

CBT-D to college students. Notably, while both treatments were associated with similar 

gains, they may have worked through different mechanisms. Future studies may be 

conducted to shed light into mechanisms contributing to reduction in alcohol use, alcohol 

problems, and depressive symptoms in the context of CBT-D and BMI.
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Figure 1. 
Consort Table
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Figure 2. 
Heavy episodic drinking in the two conditions at high and low levels of depressive 

symptoms

Note: BDI=Beck Depression Inventory; HED= Heavy Episodic Drinking.
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Figure 3. 
Alcohol related problems in the two conditions at high and low levels of HED

Note: HED= Heavy Episodic Drinking; ARP=Alcohol Related Problems.
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Table 1

Demographics and Clinical Variables of Participants at Baseline

Total (N=94) M±SD; % CBT-D (N=46) M±SD; % CBT-D+BMI (N=48) M+SD; % p

Age 19.9 ± 1.4 19.7 ± 1.4 20.1 ±1.2 .202

Gender .457

 Male 31.9% 28.3% 35.4%

 Female 68.1% 71.7% 64.6%

Ethnicity .588

 Hispanic/Latino 14.9% 10.9% 18.8%

 Not Hispanic/Latino 82.1% 87.0% 81.3%

 Wish not to say 1.1% 2.2% 0%

Race .348

 White 54.3% 60.9% 47.9%

 Black/African American 14.9% 13.0% 16.7%

 Asian 19.1% 19.6% 18.8%

 Other 11.7% 6.5% 16.7%

Diagnosis

 MDD 61.3% 63.0% 59.6% .731

 GAD 44.1% 39.1% 48.9% .341

 Alcohol abuse 15.1% 21.7% 8.5% .074

 Alcohol dependence 2.1% 2.2% 2.1% .976

 Cannabis abuse 5.4% 4.3% 6.4% .664

 Eating Disorder 5.4% 6.5% 4.3% .646

BDI score 19.5 ± 6.8 19.2 ± 6.5 19.8 ± 7.1 .673

# of HED (past mo.) 4.9 ± 3.5 4.7 ± 3.5 5.2 ± 3.6 .520

ARP (past mo.) 5.6 ± 4.2 6.0 ± 4.7 5.1 ± 3.8 .325

Note: MDD=Major Depressive Disorder; GAD=Generalized Anxiety Disorders; BDI=Beck depressive Inventory; HED= Heavy Episodic Drinking; 
ARP=Alcohol related problems
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Table 2.

Hierarchical model predicting heavy episodic drinking

Fixed Effect B SE t p

Baseline HED

 Intercept 3.28 0.63 5.19 <0.001

 Year in School 0.64 0.24 2.64 0.010

  BDI 0.06 0.06 1.02 0.309

  Condition 0.14 0.70 0.20 0.844

  Condition x BDI −0.04 0.12 −0.35 0.730

Change from Baseline to Posttreatment

 Intercept −0.66 0.11 −5.89 <0.001

  BDI 0.00 0.02 0.17 0.864

  Condition −0.12 0.22 −0.53 0.605

  Condition x BDI 0.00 0.03 0.08 0.936

Change from Baseline to 1-month Follow-up

 Intercept −0.64 0.14 −4.55 <0.001

  BDI −0.05 0.02 −1.33 0.187

  Condition 0.38 0.28 1.35 0.180

  Condition x BDI −0.09 0.04 −2.06 0.042

Note: BDI=Beck Depression Inventory, HED= Heavy Episodic Drinking
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Table 3.

Hierarchical models predicting alcohol problems

Model testing Condition and Condition x HED Model testing Condition and Condition x BDI

Fixed Effect B SE t p Fixed Effect B SE t p

Baseline Problems

 Intercept 5.89 0.81 7.29 <0.001 Intercept 4.93 0.84 5.88 <0.001

 Year in School −0.11 0.25 −0.42 0.673 Year in School 0.29 0.26 1.09 0.279

 HED 0.47 0.11 4.25 <0.001 BDI 0.09 0.08 1.24 0.218

 Condition −1.04 0.78 −1.33 0.187 Condition −1.28 0.91 −1.41 0.162

 Condition x HED −0.19 0.22 −0.86 0.391 Condition x BDI −0.21 0.16 −1.38 0.172

Change from Baseline to Posttreatment

 Intercept −0.53 0.16 −3.23 0.002 Intercept −0.48 0.19 −2.51 0.014

  HED −0.01 0.05 −0.17 0.869 BDI −0.01 0.03 −0.33 0.742

  Condition 0.08 0 0.23 0.821 Condition −0.09 0.39 −0.24 0.810

  Condition x HED −0.22 0.10 −2.20 0.030 Condition x BDI 0.01 0.06 0.23 0.822

Change from Baseline to 1-month Follow-up

 Intercept −0.61 0.17 −3.60 <0.001 Intercept −0.61 0.19 −3.18 0.002

  BDI −0.01 0.04 −0.22 0.82 BDI −0.02 0.03 −0.69 0.494

  Condition 0.32 0.34 0.94 0.35 Condition 0.13 0.39 0.34 0.732

  Condition x HED 0.13 0.08 1.50 0.14 Condition x BDI −0.05 0.06 −0.90 0.373

Note: MDD= Major Depressive Disorder; GAD=Generalized Anxiety Disorders; BDI=Beck Depression Inventory; HED= Heavy Episodic 
Drinking; ARP=Alcohol Related Problems

Psychol Addict Behav. Author manuscript; available in PMC 2021 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pedrelli et al. Page 24

Table 4.

Hierarchical model predicting depression

Fixed Effect B SE t p

Baseline BDI

 Intercept 18.27 1.68 10.88 <0.001

 Year in School 0.36 0.57 0.64 0.525

  HED 0.20 0.22 0.92 0.360

  Condition −0.06 1.32 −0.04 0.966

  Condition x HED −0.02 0.42 −0.06 0.957

Change from Baseline to Posttreatment

 Intercept −3.05 0.34 −9.00 <0.001

  HED 0.07 0.10 0.71 0.478

  Condition 0.02 0.68 0.03 0.978

  Condition x HED 0.08 0.21 0.38 0.709

Change from Baseline to 1-month Follow-up

 Intercept −3.21 0.33 −9.69 <0.001

  BDI 0.08 0.09 0.83 0.407

  Condition −0.59 0.66 −0.90 0.373

  Condition x HED −0.12 0.19 −0.66 0.514
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Table 5.

Proportion of participants who recovered from depression and with reliable change.

Conditions Recovered (%) Improved (%) No Change (%) Worsened (%)

Posttreatment

CBT-D 56.3 53.1 34.4 9.5

CBT-D +BMI 46.9 46.9 37.5 12.5

1-month Follow-up

CBT-D 56.7 50 43.3 10

CBT-D +BMI 51.9 59.3 33.3 7.4
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Table 6.

Pre-Post Means (SD) and Effect sizes for the Outcome Variables

CBT-D CBT-D + BMI

Mean ± SD ES (d): Baseline to 
Posttreatment

ES (d): Baseline 
to 1-month 
Follow-Up

Mean ± SD ES (d): Baseline to 
Posttreatment

ES (d): Baseline 
to 1-month 
Follow-Up

BDI

Baseline 19.2 ± 6.8 19.8 ± 7.1

Posttreatment 10.8 ± 8.3 1.06 11.8 ± 8.9 1.05

1-month Follow-up 10.7 ± 8.9 1.03 9.4 ± 5.6 1.72

HED

Baseline 4.7 ± 3.5 5.2 ± 3.6

Posttreatment 3.1 ± 3.2 0.56 3.1 ± 2.9 0.64

1-month Follow-up 2.3 ± 2.4 0.76 3.5 ± 3.8 0.33

ARP

Baseline 6.0 ± 4.7 5.1 ± 3.8

Posttreatment 4.8 ±4.6 0.14 4.4 ± 3.7 0.26

1-month Follow-up 4.2 ± 3.7 0.19 3.9 ± 3.5 0.43

Note: MDD= Major Depressive Disorder; GAD=Generalized Anxiety Disorders; BDI=Beck Depression Inventory; HED= Heavy Episodic 
Drinking; ARP=Alcohol Related Problems
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