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ABSTRACT. Objective: This study examined the associations of 
pretreatment and posttreatment depressive symptoms with drinking 
outcomes in the year following treatment in Project MATCH (Matching 
Alcoholism Treatments to Client Heterogeneity), a multisite clinical trial 
of behavioral treatments for alcohol-use disorders. Method: Data from 
1,726 participants were modeled using generalized estimating equations 
to examine drinking frequency and intensity, as refl ected by percentage 
days abstinent (PDA) and average drinks per drinking day (DDD). We 
predicted that patients who reported more pretreatment and posttreat-
ment depressive symptoms would report greater drinking frequency 
(PDA) and more intense drinking (DDD) across the 12-month follow-up 
period. Results: Pretreatment Beck Depression Inventory (BDI) scores 

predicted more frequent and intense drinking in the year following treat-
ment, although not after accounting for posttreatment BDI scores, which 
were associated with the drinking outcomes as hypothesized. Patients 
who reported more depressive symptoms in the year following treat-
ment reported less abstinence (PDA) and more intense drinking (DDD) 
than patients with fewer posttreatment depressive symptoms. Conclu-
sions: Our fi ndings underscore the importance of obtaining repeated 
assessments of depression during the course of substance use treatment. 
Moreover, the data suggest the potential utility of augmenting standard 
chemical dependency care with depression-focused interventions for 
alcohol-dependent patients whose depressive symptoms do not subside 
during treatment. (J. Stud. Alcohol Drugs, 71, 71-77, 2010)
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INDEPENDENTLY, ALCOHOL DEPENDENCE and 
major depressive disorder constitute major public health 

problems in the United States (National Institute on Alcohol 
Abuse and Alcoholism, 2000). However, alcohol depen-
dence and major depression often co-occur, compounding 
the impact of each individual disorder (Conway et al., 2006; 
Hasin et al., 2007; Kessler et al., 1997; Regier et al., 1990). 
Estimates from the National Co-morbidity Survey-Replica-
tion study (Kessler et al., 1997) indicate nearly one quarter 
(24.3%) of men and nearly one half (48.5%) of women with 
alcohol dependence experience a lifetime episode of major 
depression. Among those in treatment settings, the rates of 
co-occurrence are even higher, with estimates ranging from 
50% to 70% (Cornelius et al., 1995; Curran and Booth, 
1999).
 Understanding the relationship between drinking behavior 
and depression, and how that relationship infl uences alcohol 

treatment outcomes, is crucial for the development of effec-
tive interventions for these patients (Schuckit, 2006). For 
example, recent evidence that untreated depression increases 
risk for drinking following alcohol treatment suggests that 
adjunctive depression-specifi c interventions might be helpful 
to improve drinking outcomes (Kodl et al., 2008). Knowing 
when to assess depressive symptoms and intervene accord-
ingly with an adjunctive treatment is yet another crucial 
question to address to improve care.
 Among individuals with alcohol-use disorders, co-occur-
ring depression is associated with greater alcohol-related 
impairment and with greater participation in substance abuse 
treatment (Conner et al., 2009). Despite increasing the 
likelihood that alcohol-dependent patients may seek care, 
depression can interfere with patients’ attempts at sobriety 
in a number of ways at various time-points in the treatment 
process. Pretreatment depressive symptoms are associated 
with higher rates of treatment drop-out (Curran et al., 2002), 
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shorter time to fi rst drink (Greenfi eld et al., 1998), lower 
rates of abstinence following treatment completion (Ilgen 
and Moos, 2005), and greater risk for suicide attempts (Ilgen 
et al., 2004). In addition, fi ndings among treated alcohol-
dependent patients point to the relationship between post-
treatment depression and more rapid relapse for drinking 
problems following treatment (Glenn and Parsons, 1991; 
Curran et al., 2000; Curran et al., 2002; Svanum and McA-
doo, 1989), greater nonabstinence, more drinking days per 
month, and more drinks per drinking day (Kodl et al., 2008). 
Longitudinal analyses conducted by Kodl and colleagues 
(2008) revealed that alcohol-dependent patients who reported 
at least mild to moderate levels of depressive symptoms 
(characterized by Beck Depression Inventory [BDI] scores ≥ 
14) following treatment for alcohol and nicotine dependence 
were almost twice (1.67) as likely to report drinking at sub-
sequent time points over an 18-month follow-up period.
 But not all research has found an association between 
depressive symptoms and adverse drinking-related out-
comes among individuals with alcohol-use disorders (Hes-
selbrock et al., 1985; Kranzler et al., 1996; Randall et al., 
2001). In one study that investigated the extent to which 
depression diagnoses at pre-admission versus posttreatment 
predicted drinking outcomes following detoxifi cation, no 
signifi cant differences were found between patients with a 
diagnosis of depression at either time point and those with 
alcohol dependence alone (Davidson and Blackburn, 1998). 
Likewise, Conner and colleagues (2005) found that depres-
sive symptoms at treatment entry were unrelated to drinking 
outcomes at the conclusion of treatment in Project MATCH 
(Matching Alcoholism Treatments to Client Heterogeneity). 
Interestingly, pretreatment depressive symptoms were, how-
ever, associated with drinking intensity and frequency during 
the fi rst month of treatment (Conner et al., 2005).
 A recent meta-analysis of published reports of depres-
sion and substance use and impairment among individuals 
with alcohol-use disorders (Conner et al., 2009) helps to 
integrate confl icting fi ndings in the literature. The meta-
analysis showed that depression is prospectively associated 
with subsequent alcohol use and impairment. However, when 
measures of alcohol use (e.g., relapse to drinking, drinking 
frequency) and alcohol-related impairment (e.g., alcohol 
withdrawal, alcohol-related consequences) were disaggre-
gated, the results indicated that depression was predictive 
only of the latter. Thus, among individuals with alcohol-use 
disorders, depression predicts alcohol-related impairments 
but may not predict drinking per se. However, cautious 
interpretation is needed because insuffi cient data were avail-
able to examine different drinking outcomes (e.g., relapse to 
drinking, drinking frequency, drinking intensity), and it may 
be that depressive symptoms are relevant to some aspects of 
drinking and not others.
 Indeed, the disaggregated results of the meta-analysis 
highlight the possibility that some of the discrepant fi ndings 

that exist across studies may be due in part to the numerous 
ways in which drinking-related outcomes are defi ned (e.g., 
relapse to drinking, drinking frequency, drinking intensity, 
drinking-related consequences). Confl icting results in the 
literature may also be due in part to the various timeframes 
when depressive symptoms and drinking behaviors are 
assessed (e.g., pretreatment vs. posttreatment) or whether 
depressive symptoms emerge in the context of alcohol 
dependence, originate before an episode of alcohol depen-
dence, or occur during a period of prolonged abstinence. Pa-
tient characteristics such as age and sex may also infl uence 
the relationship between depression and drinking behaviors 
(Marmorstein, 2009). Another possibility is that the relation-
ship between depression and drinking may vary depending 
on the setting where patients are recruited (e.g., inpatient 
vs. outpatient; addiction vs. mental health treatment pro-
grams), the types of treatment investigated (i.e., medication, 
detoxication, cognitive-behavioral therapy), and the extent 
to which these and other potential confounding factors (e.g., 
demographics, lifetime depression, previous drinking) are 
controlled in analyses.
 In this study, we examine the infl uence of pretreatment and 
posttreatment depressive symptoms in predicting drinking 
behavior in the year following treatment in Project MATCH, 
and we conservatively account for the infl uence of various 
demographic and treatment-related factors, worst lifetime 
depressive symptoms, and recent drinking behavior. Although 
a prior examination of Project MATCH data investigated the 
short-term relationship between patients’ pretreatment depres-
sive symptoms and their immediate drinking behavior at the 
conclusion of treatment (Conner et al., 2005), this is the fi rst 
study to investigate the infl uence of pretreatment and post-
treatment depressive symptoms on drinking outcomes for an 
extended year-long period following one of three empirically 
supported behavioral treatments for alcohol abuse and depen-
dence. Unlike the Kodl et al. (2008) study, which compared 
pretreatment and posttreatment depressive symptoms among 
alcohol-dependent smokers receiving treatment for co-oc-
curring alcohol and nicotine dependence, this study squarely 
focuses on drinking frequency and intensity following alcohol 
treatment while rigorously controlling for potential confound-
ing factors such as lifetime depression and prior drinking 
behavior. We hypothesize that patients who report more 
depressive symptoms at treatment entry will report greater 
drinking frequency (lower percentage days abstinent [PDA]) 
and more intense drinking (DDD) across the 12-month follow-
up period. We expect a similar pattern will emerge for those 
who report greater posttreatment depressive symptoms.

Method

Sample

 The data are from Project MATCH (Project MATCH 
Research Group, 1993), a multisite, randomized clinical trial 
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of three behavioral treatments for patients with alcohol-use 
disorders. Participants were eligible for Project MATCH 
if they met Diagnostic and Statistical Manual of Mental 
Disorders, Third Edition, Revised (DSM-III-R), criteria for 
either alcohol dependence or alcohol abuse (American Psy-
chiatric Association, 1987), reported alcohol as their primary 
substance of use, were 18 years of age or older, and were 
capable of reading at a sixth-grade level. Exclusion criteria 
were intravenous drug use; dependence on sedative/hypnotic 
drugs, stimulants, cocaine, or opiates; acute psychosis or se-
vere organic impairment; and high-risk for suicidal behavior 
(Project MATCH Research Group, 1993). The total sample 
size for Project MATCH was 1,726. All participants were 
included in the current study.

Procedure

 Detailed descriptions of Project MATCH procedures have 
previously been reported (Project MATCH Research Group, 
1993). In brief, Project MATCH was designed to investigate 
the extent to which patient characteristics and treatment type 
interact to predict outcomes following a behavioral treatment 
for alcohol problems. Patients were drawn from two samples: 
an outpatient arm (n = 952), composed of patients who had 
not recently completed any inpatient treatment, and an after-
care arm (n = 774), composed of patients who had received 
7 days or more of inpatient or intensive day treatment im-
mediately before assignment to outpatient care. Participants 
completed a structured diagnostic interview, an in-depth in-
terview about drinking behavior, and a battery of self-report 
measures at study entry. They were then randomly assigned 
to one of three treatments conducted over a 3-month period: 
4 sessions of motivational enhancement therapy (Miller et 
al., 1992), 12 sessions of cognitive-behavioral therapy (Kad-
den et al., 1992), or 12 sessions of twelve-step facilitation 
(Nowinski et al., 1992). Participants were re-assessed at the 
end of the active treatment phase and again at multiple time 
points in the year following discharge from care (Babor and 
Del Boca, 2003). This study uses all available drinking and 
depression data from the baseline interview through the 12-
month follow-up period.

Measures

 Covariates. Demographic information including partici-
pant age, sex, and race/ethnicity was obtained from all pa-
tients before treatment assignment. At baseline, participants 
also completed the Computerized Diagnostic Interview 
Schedule–Revised (CDIS-R; Robins et al., 1989) to establish 
a DSM-III-R diagnosis of alcohol abuse or dependence and 
to assess other current and lifetime mental disorders, includ-
ing worst lifetime major depression. For the purposes of this 
study, worst lifetime depression was calculated by the sum 
of clinically signifi cant depressive symptoms that patients 

endorsed during the worst depressive episode of their lives. 
Scores on the CDIS-R worst lifetime depression scale ranged 
from 0 to 9.
 Pretreatment and posttreatment depression symptoms. 
The 21-item Beck Depression Inventory (BDI; Beck, 1978) 
was used to measure depression symptom severity through-
out the study period. The BDI is a reliable and valid way to 
assess depression severity among patients with alcohol-use 
disorders (Brown et al., 1997).
 Drinking intensity and frequency. We calculated average 
DDD and PDA to quantify drinking intensity and frequency 
respectively (Babor et al., 1994; Project MATCH Research 
Group, 1997). DDD and PDA were derived from data col-
lected on the Form 90 (Miller, 1996; Miller and Del Boca, 
1994). Baseline drinking behavior was based on a summary 
assessment of DDD and PDA in the 90 days before study 
entry. DDD and PDA for each of the follow-up assessments 
were calculated using the data of the last interview as the 
starting point.

Data analysis

 Preliminary analyses using generalized estimating equa-
tions (GEE) were fi rst conducted to assess whether the as-
sociations among pretreatment and posttreatment depressive 
symptoms and drinking behaviors (PDA, DDD) differed 
between men and women. To test the potential moderating 
effects of sex, we included Sex × Depression interaction 
terms (i.e., Sex × Pretreatment Baseline BDI and Sex × 
Posttreatment BDI) in each of the models detailed below 
to determine whether subsequent model testing should be 
conducted separately for women and men. Because results 
from these preliminary analyses indicated that sex did not 
moderate the association between depression and either of 
the drinking outcomes (p values ranged from .4706 to .988), 
we proceeded with analyses that combined men and women 
in one sample.
 GEE approaches were used to assess the effects of pre-
treatment and posttreatment depressive symptoms on drink-
ing behaviors (PDA, DDD) in the year following treatment 
in Project MATCH. To test our hypotheses, we fi rst speci-
fi ed a model where PDA and DDD at each of the follow-up 
interviews were modeled as conditional on pretreatment 
(baseline) BDI scores. Next, we specifi ed a model where 
PDA and DDD at each of the follow-up interviews were 
analyzed as conditional on both pretreatment and posttreat-
ment BDI scores. Additional lagged analyses were conducted 
to investigate whether BDI scores assessed at the conclusion 
of treatment predicted PDA and DDD 6 and 12 months later. 
In each these models, sex, age (continuous), race (White vs. 
non-White), study arm (outpatient vs. aftercare), treatment 
group (motivational enhancement therapy, cognitive-behav-
ioral therapy, twelve-step facilitation), baseline drinking 
(PDA, DDD), and worst lifetime depressive symptoms were 
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included as covariates. Finally, in PDA models concurrent 
DDD was controlled and in DDD models concurrent PDA 
was controlled. All variables were entered simultaneously 
and all tests were two-tailed with α set at .05.
 Use of GEE is an appropriate approach for our purposes 
given the nonnormal distribution of the drinking data and the 
signifi cant correlations between drinking behaviors from one 
assessment period to the next (Kowalski and Tu, 2007). The 
increased likelihood of drinking (i.e., PDA or DDD) per 1-
unit increase in BDI score was quantifi ed by exponentiating 
the beta estimates and standard errors from the GEE models. 
The potential effect of missing data was investigated by mod-
eling participants’ missing data under the missing-at-random 
assumption (Little and Rubin, 1987) using logistic regres-
sion. Our results indicated that the probability of patients’ 
missing data did not depend on observed responses, making 
GEE appropriate. The SAS GENMOD procedure was used 
to estimate and test all models (SAS Institute, 2003).

Results

Study sample

 Project MATCH participant characteristics have been 
described in detail in previous reports (Project MATCH 
Research Group, 1997). In brief, our sample of 1,726 par-
ticipants had a mean (SD) age of 40.3 (11.0) years; 1,391 
(80.6%) were White and 1,310 (75.9%) were male. The 
majority of patients met diagnostic criteria for alcohol de-
pendence (95% in the outpatient arm, 98% in the aftercare 
arm) as opposed to alcohol abuse according to DSM-III-R 
guidelines.
 Mean (SD) depression symptom severity and drinking 
behavior (nontransformed) at each of the study time points 
are presented in Table 1. Comparing pretreatment and post-
treatment scores of the overall sample, PDA increased nearly 
threefold (271%), and DDD decreased by more than one 
half (59%). Data collected 6 and 12 months after treatment 
suggest these gains were maintained for the overall sample. 
Mean BDI scores declined more than a quarter (26%) from 
before treatment to after treatment and were signifi cantly 
correlated (r = .55, p < .0001).

 Results from the GEE analyses are presented in Table 
2. The top half of the table presents parameter estimates 
for our initial model examining the independent effects of 
pretreatment BDI on PDA and DDD in the year following 
treatment, after adjusting for covariates. The bottom half of 
the table includes parameter estimates for PDA and DDD 
once posttreatment depression scores were included in the 
multivariate model.

Covariates

 The effects of sex, age, race, study arm, treatment group, 
worst lifetime depressive symptom scores, and drinking 
behavior at the previous assessment were controlled in all 
analyses. Of these variables, study arm (b = -0.1156, p < 
.001), baseline PDA (b = 0.3423, p < .001), baseline DDD 
(b = 0.0028, p < .001), and concurrent DDD (b = -0.0128, 
p < .001) signifi cantly predicted PDA during the year-long 
follow-up period. Aftercare patients reported less abstinence 
during the follow-up period, as did those who reported less 
abstinence and more intense drinking at baseline and who 
drank more intensely during the follow-up period. In models 
that examined DDD, age (b = -0.0051, p < .05), study arm (b 
= 0.1305, p < .01), sex (b = 0.2081, p < .001), baseline PDA 
(b = 0.5634, p < .001), baseline DDD (b = 0.0319, p < .001), 
and concurrent PDA (b = -1.0858, p < .001) were signifi cant. 
Aftercare patients drank more intensely during the follow-up 
period, as did those who were older and male. Individuals 
who reported less abstinence and more intense drinking at 
baseline and who were less abstinent during the follow-up 
period consumed more alcohol when they did drink. Worst 
lifetime depressive symptom scores were not signifi cantly 
associated with either PDA or DDD.

Pretreatment depressive symptoms and drinking outcomes

 Consistent with our hypothesis, initial models indicated 
that, after adjustment for covariates, pretreatment BDI scores 
were signifi cantly associated with PDA and DDD in the year 
following treatment. Patients with greater baseline depres-
sive symptoms drank more frequently and intensely in the 
year following treatment than those with fewer baseline 
depressive symptoms. However, once posttreatment de-
pressive symptoms were added to the model, the associa-
tions between pretreatment BDI, PDA, and DDD became 
nonsignifi cant.

Posttreatment depressive symptoms and drinking outcomes

 As the results in the bottom half of Table 2 indicate, 
fi ndings supported our hypothesis. Posttreatment depressive 
symptoms were associated with drinking frequency and in-
tensity following behavioral treatment for alcohol-use disor-
ders. Patients who experienced greater depressive symptoms 

TABLE 1. Descriptive data on drinking and depression variables (n = 
1,726)

   6-mo.  12-mo. 
 Pre-tx Post-tx follow-up follow-up
Measure M (SD) M (SD) M (SD) M (SD)

BDI scores 10.17 (8.24) 7.57 (7.87) 7.78 (7.96) 7.94 (8.40)
PDA 0.31 (0.30) 0.84 (0.25) 0.77 (0.31) 0.76 (0.33)
DDD 16.62 (10.62) 6.85 (8.80) 6.60 (8.29) 6.09 (7.88)

Notes: Pre-tx = pretreatment; post-tx = posttreatment; mo. = month; BDI 
= Beck Depression Inventory; PDA = percentage days abstinent; DDD = 
drinks per drinking day.
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in the year following treatment reported fewer days abstinent 
and consumed more drinks on those nonabstinent days than 
those with fewer depressive symptoms.
 Using the parameter estimates derived from each of the 
models tested, we calculated the change in PDA and DDD 
associated with each 1-unit increase in BDI by exponentiat-
ing its estimate. Specifi cally, a 1-unit increase in posttreat-
ment BDI is associated with a 0.993-unit decrease in PDA 
(p < .0001) during the year-long follow-up period and a 
1.021-unit (p < .0001) increase in DDD (p < .0001). Lagged 
analyses were conducted to evaluate the extent to which 
depressive symptoms reported at posttreatment assessment 
predicted drinking at the 6- and 12-month follow-up points. 
Results from these analyses showed that patients who re-
ported a one-unit increase in depressive symptoms immedi-
ately following treatment reported an average of 1.014 more 
drinks per day 6 and 12 months later (p <.0001).

Discussion

 Among patients with alcohol-use disorders, pretreatment 
and posttreatment depressive symptoms decrease abstinence 
and increase drinking intensity in the year following special-
ized treatment for alcohol-use disorders. When compared, 
posttreatment depressive symptoms are more predictive of 
drinking behavior in the year following treatment than the 
depressive symptoms that patients report before beginning 
alcohol treatment. This suggests that when concluding treat-
ment with patients with alcohol-use disorders, clinicians 
should include an assessment of depression as an important 

component of relapse prevention. Moreover, the fi ndings 
highlight the potential value of augmenting standard chemical 
dependency care with depression-focused interventions for 
alcohol-dependent patients with co-occurring depression.
 The data indicate that individuals who conclude treat-
ment with higher levels of depressive symptoms drink more 
often and more intensively in the year following treatment 
than patients with fewer symptoms. These results replicate 
and extend fi ndings from previous reports (Curran et al., 
2000; Curran et al., 2002; Kodl et al., 2008) in an ethnically 
diverse group of men and women who have undergone one 
of three empirically supported behavioral treatments for their 
alcohol-use disorders. It also bears considering that for the 
majority of patients, treatment (regardless of the type) was 
successful and greatly reduced their drinking at the conclu-
sion of therapy and over the 12-month follow-up period. 
Nevertheless, when lapses occurred, posttreatment depressive 
symptoms were associated with them, but pretreatment BDI 
scores and worst lifetime depressive symptoms were not.
 In contrast to prior reports that have not found a causal 
relationship between depression and drinking (Hodgins et 
al., 1999), results from our lagged analyses confi rm that 
depressive symptoms at the conclusion of treatment predict 
subsequent drinking 6 and 12 months later. Taken together, 
these fi ndings point to a role that posttreatment depressive 
symptoms may play in increasing risk for drinking behavior 
and vulnerability to relapse following treatment for substance 
use—even when the treatment has been largely successful.
 What is unclear from the present fi ndings is why posttreat-
ment depressive symptoms are related to drinking intensity 

TABLE 2.    Predictors of drinking behaviors following alcoholism treatment (n = 1,726)

 PDA DDD
 Model 1 Model 2

  Standard   Standard
Parameters Coeffi cient error Z score Coeffi cient error Z score

Initial model
of pretreatment
variables
 Pre-tx BDI -0.0024 0.0011 -2.16* 0.0082 0.0033 2.48*
 Pre-tx PDA 0.3453 0.0253 13.65*** 0.5304 0.0895 5.93***
 Pre-tx DDD 0.0025 0.0008 2.98*** 0.0319 0.0026 12.44***
Model with
posttreatment
variables added
 Pre-tx BDI 0.0000 0.0011 0.01 -0.0006 0.0035 -0.17
 Pre-tx PDA 0.3423 0.0249 13.75*** 0.5634 0.0899 6.27***
 Pre-tx DDD 0.0028 0.0008 3.51*** 0.0319 0.0026 12.18***
 Post-tx BDI -0.0069 0.0009 -7.49*** 0.0212 0.0023 9.43***
 Post-tx PDA .  – .  – . – -1.0858 0.0574 -18.93***
 Post-tx DDD -0.0128 0.0011 -11.41*** .  – .  – .  –

Notes: Unstandardized coeffi cients with standard errors are shown. All models are adjusted for the following 
baseline variables: race/ethnicity, age, sex, study arm, treatment assignment, and worst lifetime depressive 
symptoms. PDA = percentage days abstinent; DDD = drinks per drinking day; pre-tx = pretreatment; BDI = 
Beck Depression Inventory; post-tx = posttreatment.
*p < .05; ***p < .001.
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and frequency in the year following treatment. Some theo-
rists propose that depressed chemically dependent patients 
use alcohol and other substances to “self-medicate” their 
depressive symptoms and regulate their emotions (Khant-
zian, 1985). However, the majority of research indicates that 
depressive symptoms do not improve when patients begin 
drinking again following substance use treatment (Hodgins 
et al., 1999). Instead, a “rebound effect” may occur in which 
drinking produces or incites psychiatric symptoms rather 
than diminishing them (Blume et al., 2000; Tomlinson et al., 
2006). Another possible explanation may be that a third fac-
tor, such as interpersonal diffi culties, underlies the relation-
ship between drinking problems and depressive symptoms. 
Given that relationship disruptions and confl icts are one of 
the most often-cited reasons for drinking relapse (Connors 
et al., 1998) and are also common triggers for depression 
(Brown and Harris, 1978), it is conceivable that as the newly 
abstinent patient attempts to re-establish a social network 
that supports his/her sobriety, the confl icts and tensions that 
arise could trigger drinking, depression, or both. Additional 
studies are needed to understand this association and clarify 
the mechanisms through which depression and chronic drink-
ing problems are related (Schuckit, 2006).

Limitations

 This study does not explore the possibility of reciprocal 
effects of drinking on depressive symptoms. Although well 
validated, the measures of drinking and depressive symptoms 
relied on participants’ self-reports. In addition, no provi-
sion was made to assess whether the depressive symptoms 
endorsed on the BDI were the result of the expected effects 
of intoxication or withdrawal (Hasin et al., 1996). More-
over, the BDI does not inquire about the onset of depres-
sive symptoms in relation to the onset of one’s alcohol-use 
disorder—an important area for future research. Strengths 
of the study include a large sample of diverse patients with 
alcohol-use disorders who received one of three empirically 
supported treatments for substance use, a year-long follow-
up period of repeated standardized assessments of drinking 
behavior and depressive symptoms, and complex statistical 
modeling procedures that were robust to issues of missing 
data and skewed distributions. It should also be emphasized 
that the effects were observed using a conservative statistical 
approach that controlled patients’ previous levels of drink-
ing, which are by far the strongest predictor of subsequent 
drinking. Additionally the models controlled for lifetime 
depression, treatment condition, study arm, and demographic 
variables known to be associated with drinking problems 
following treatment. This conservative analytical approach 
lends added support for our fi nding linking posttreatment 
depressive symptoms to increased risk for drinking relapse 
following treatment.

Summary

 Given our fi ndings that posttreatment depressive symp-
toms are associated with increased drinking following 
alcohol treatment, clinicians may consider including an 
assessment of depression before discharging patients from 
care. By targeting co-occurring depression among those with 
alcohol-use disorders, we will likely be better positioned to 
improve longer-term abstinence and overall functioning.

References

American Psychiatric Association. (1987). Diagnostic and statistical manual 
of mental disorders (3rd ed., rev.). Washington, DC: Author.

Babor, T. F., & Del Boca, F.K. (Eds.) (2003). Treatment matching in alcohol-
ism. New York: Cambridge University Press.

Babor, T. F., Longabaugh, R., Zweben, A., Fuller, R. K., Stout, R. L., Anton, 
R. F., & Randall, C. L. (1994). Issues in the defi nition and measurement 
of drinking outcomes in alcoholism treatment research. Journal of Stud-
ies on Alcohol, Supplement No. 12, 101-111.

Beck, A. T. (1978). Beck Depression Inventory. New York: Psychological 
Corporation.

Blume, A. W., Schmaling, K. B., & Marlatt, G. A. (2000). Revisiting the 
self-medication hypothesis from a behavioral perspective. Cognitive and 
Behavioral Practices, 7, 379-384.

Brown, R. A., Evans, D. M., Miller, I. W., Burgess, E. S., & Mueller, T. I. 
(1997). Cognitive behavioral treatment for depression in alcoholism. 
Journal of Consulting and Clinical Psychology, 65, 715-726.

Brown, G. W., & Harris, T. (1978). Social origins of depression. New York: 
Free Press.

Conner, K. R., Pinquart, M., & Gamble, S. A. (2009). Meta-analysis of 
depression and substance use among individuals with alcohol use dis-
orders. Journal of Substance Abuse Treatment, 37, 127-137.

Conner, K. R., Sorensen, S., & Leonard, K. E. (2005). Initial depression and 
subsequent drinking during alcoholism treatment. Journal of Studies on 
Alcohol, 66, 401-406.

Connors, G. J., Maisto, S. A., & Zwiak, W. H. (1998). Male and female al-
coholics’ attributions regarding the onset and termination of relapses and 
the maintenance of abstinence. Journal of Substance Abuse, 10, 27-42.

Conway, K. P., Compton, W., Stinson, F. S., & Grant, B. F. (2006). Lifetime 
co-morbidity of DSM-IV mood and anxiety disorders: Results from the 
National Epidemiologic Survey on Alcohol and Related Conditions. 
Journal of Clinical Psychiatry, 67, 247-257.

Cornelius, J. R., Jarrett, P. J., Thase, M. E., Fabrega, H., Jr., Haas, G. L., 
Jones-Barlock, A., Mezzich, J. E., & Ulrich, R. F. (1995). Gender ef-
fects on the clinical presentation of alcoholics at a psychiatric hospital. 
Comprehensive Psychiatry, 36, 435-440.

Curran, G. C., & Booth, B. M. (1999). Longitudinal changes in predictor 
profi les of abstinence from alcohol use among male veterans. Alcohol-
ism: Clinical and Experimental Research, 23, 141-143.

Curran, G. M., Flynn, H. A., Kirchner, J., & Booth, B. M. (2000). Depres-
sion after alcohol treatment as a risk factor for relapse among male 
veterans. Journal of Substance Abuse Treatment, 19, 259-265.

Curran, G. M., Kirchner, J. E., Worley, M., Rookey, C., & Booth, B. M. 
(2002). Depressive symptomatology and early attrition from intensive 
outpatient substance use treatment. Journal of Behavioral Health Ser-
vices and Research, 29, 138-143.

Davidson, K. M., & Blackburn, I. M. (1998). Co-morbid depression and 
drinking outcome in those with alcohol dependence. Alcohol and Alco-
holism, 33, 482-487.

Glenn, S. W., & Parsons, O. A. (1991). Prediction of resumption of drink-



 GAMBLE ET AL. 77

ing in posttreatment alcoholics. International Journal of the Addictions, 
26, 237-254.

Greenfi eld, S. F., Weiss, R. D., Muenz, L. R., Vagge, L. M., Kelly, J. F., 
Bello, L. R., & Michael, J. (1998). The effect of depression on return 
to drinking: A prospective study. Archives of General Psychiatry, 55, 
259-265.

Hasin, D. S., Stinson, F. S., Ogburn, E., & Grant, B. F. (2007). Prevalence, 
correlates, disability, and comorbidity of DSM-IV alcohol abuse and 
dependence in the United States. Archives of General Psychiatry, 64, 
830-842.

Hasin, D., Trautman, K., Miele, G., Samet, S., Smith, M., & Endicott, J. 
(1996). Psychiatric Research Interview for Substance and Mental Dis-
orders (PRISM): Reliability for substance users. American Journal of 
Psychiatry, 153, 1195-1201.

Hesselbrock, M. N., Meyer, R. E., & Keener, J. J. (1985). Psychopathol-
ogy in hospitalized alcoholics. Archives of General Psychiatry, 42, 
1050-1055.

Hodgins, D. C., el-Guebaly, N., Armstrong, S., & Dufour, M. (1999). 
Implications of depression on outcome from alcohol dependence: A 
three-year prospective follow-up. Alcoholism: Clinical and Experimental 
Research, 23, 151-157.

Ilgen, M. A., & Moos, R. (2005). Deterioration following alcohol-use 
disorder treatment in Project MATCH. Journal of Studies on Alcohol, 
66, 517-525.

Ilgen, M. A., Tiet, Q., & Moos, R. (2004). Outcomes of substance use 
disorder treatment in suicidal and nonsuicidal male patients. Journal of 
Studies on Alcohol, 65, 643-650.

Kadden, R., Carroll, K., Donovan, D. M., Cooney, N., Monti, P., Abrams, 
D., … Hester, R. (1992). Cognitive-behavioral coping skills therapy 
manual: A clinical research guide for therapists treating individuals 
with alcohol abuse or dependence. NIAAA Project MATCH Monograph 
Series, Vol. 3, DHHS Publication No. (ADM) 92-1895. Washington, 
DC: Government Printing Offi ce.

Kessler, R. C., Crum, R. M., Warner, L. A., Nelson, C. B., Schulenberg, J., 
& Anthony, J. C. (1997). Lifetime co-occurrence of DSM-III-R alcohol 
abuse and dependence with other psychiatric disorders in the national 
co-morbidity survey. Archives of General Psychiatry, 54, 313-321.

Khantzian, E. J. (1985). The self-medication hypothesis of addictive dis-
orders: Focus on heroin and cocaine dependence. American Journal of 
Psychiatry, 142, 1259-1264.

Kodl, M. M., Fu, S. S., Willenbring, M. L., Gravely, A., Nelson, D. B., & 
Joseph, A. M. (2008). The impact of depressive symptoms on alcohol 
and cigarette consumption following treatment for alcohol and nicotine 
dependence. Alcoholism: Clinical and Experimental Research, 32, 
92-99.

Kowalski, J., & Tu, X. M. (2007). Modern applied U-statistics. Hoboken, 
NJ: John Wiley & Sons.

Kranzler, H. R., Del Boca, F. K., & Rounsaville, B. (1996). Comorbid 
psychiatric diagnosis predicts three-year outcomes in alcoholics: A 
post-treatment natural history study. Journal of Studies on Alcohol, 57, 
619-626.

Little, R. J. A., & Rubin, D. B. (1987). Statistical analysis with missing data. 
Hoboken, NJ: John Wiley & Sons.

Marmorstein, N. R. (2009). Longitudinal associations between alcohol prob-

lems and depressive symptoms: Early adolescence through early adult-
hood. Alcoholism: Clinical and Experimental Research, 33, 49-59.

Miller, W. R. (1996). Manual for Form 90: A structured assessment in-
terview for drinking and related behaviors. NIAAA Project MATCH 
Monograph Series, Vol. 5, DHHS Publication No. (ADM) 96-4004. 
Washington, DC: Government Printing Offi ce.

Miller, W. R., & Del Boca, F. K. (1994). Measurement of drinking behavior 
using the Form 90 family of instruments. Journal of Studies on Alcohol, 
Supplement No. 12, 112-118.

Miller, W. R., Zweben, A., DiClemente, C. C., & Rychtarik, R. G. (1992). 
Motivational-enhancement therapy manual: A clinical research guide 
for therapists treating individuals with alcohol abuse or dependence. 
NIAAA Project MATCH Monograph Series, Vol. 2, DHHS Publication 
No. (ADM) 92-1894. Washington, DC: Government Printing Offi ce.

National Institute on Alcohol Abuse and Alcoholism. (2000). Tenth special 
report to the U.S. Congress on alcohol and health: Highlights from cur-
rent research (NIH Publication No. 00-1583). Bethesda, MD: Author.

Nowinski, J., Baker, S., & Carroll, K. (1992). The twelve-step facilitation 
therapy manual: A clinical research guide for therapists treating indi-
viduals with alcohol abuse or dependence. NIAAA Project MATCH 
Monograph Series, Vol. 1, DHHS Publication No. (ADM) 92-1893. 
Washington, DC: Government Printing Offi ce.

Project MATCH Research Group. (1993). Project MATCH: Rationale 
and methods for a multisite clinical trial matching patients to alcohol-
ism treatment. Alcoholism: Clinical and Experimental Research, 17, 
1130-1145.

Project MATCH Research Group. (1997). Matching alcoholism treatments 
to client heterogeneity: Project MATCH posttreatment drinking out-
comes. Journal of Studies on Alcohol, 58, 7-29.

Randall, C. L., Johnson, M. R., Thevos, A. K., Sonne, S. C., Thomas, S. E., 
Willard, S. L., … Davidson, J. R. (2001). Paroxetine for social anxiety 
and alcohol use in dual-diagnosed patients. Depression and Anxiety, 
14, 255-262.

Regier, D. A., Farmer, M. E., Rae, D. S., Locke, B. Z., Keith, S. J., Judd, 
L. L., & Goodwin, F. K. (1990). Co-morbidity of mental disorders with 
alcohol and drug abuse. Results from the Epidemiological Catchment 
Area (ECA) Study. Journal of the American Medical Association, 264, 
2511-2518.

Robins, L. N., Helzer, J. E., Cottler, L., & Goldring, E. (1989). National 
Institute of Mental Health Diagnostic Interview Schedule version III 
revised (DIS-III-R), question by question specifi cations. St. Louis, MO: 
Washington University.

SAS Institute Inc. 9.1.3 Help and Documentation, Cary, NC: SAS Institute 
Inc., 2003.

Schuckit, M. A. (2006). Comorbidity between substance use disorders and 
psychiatric conditions. Addiction, 101 (Supplement) 76-88.

Svanum, S., & McAdoo, W. G. (1989). Predicting rapid relapse following 
treatment for chemical dependence: A matched-subjects design. Journal 
of Consulting and Clinical Psychology, 57, 222-226.

Tomlinson, K. L., Tate, S. R., Anderson, K. G., McCarthy, D. M., & Brown, 
S. A. (2006). An examination of self-medication and rebound effects: 
Psychiatric symptomatology before and after alcohol or drug relapse. 
Addictive Behaviors, 31, 461-474.


