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Abstract
Rationale—Indices of negative affect, such as depression, have been implicated in stress-induced
pathways to alcohol relapse. Empirically-supported continuing care resources, such as Alcoholics
Anonymous (AA), emphasize reducing negative affect to reduce relapse risk, but little research
has been conducted to examine putative affective mechanisms of AA’s effects.
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Method—Using lagged, controlled, hierarchical linear modeling and mediational analyses this
study investigated whether AA participation mobilized changes in depression symptoms and
whether such changes explained subsequent reductions in alcohol use. Alcohol dependent adults
(N = 1,706), receiving treatment as part of a clinical trial, were assessed at intake, 3, 6, 9, 12, and
15 months.
Results—Findings revealed elevated levels of depression compared to the general population,
which decreased during treatment and then remained stable over follow-up. Greater AA
attendance was associated with better subsequent alcohol use outcomes and decreased depression.
Greater depression was associated with heavier and more frequent drinking. Lagged, mediation
analyses revealed that the effects of AA on alcohol use was partially mediated by reductions in
depression symptoms. However, this salutary effect on depression itself appeared to be explained
by AA’s proximal effect on reducing concurrent drinking.
Conclusions—AA attendance was both concurrently and predictively associated with improved
alcohol outcomes. Although AA attendance was additionally associated with subsequent
improvements in depression, it did not predict such improvements over and above concurrent
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alcohol use. AA appears to lead both to improvements in alcohol use and psychological and
emotional well-being, which, in turn, may reinforce further abstinence and recovery-related
change.
Keywords
Alcoholics Anonymous; mechanisms; alcohol dependence; depression; self-help groups; mutualhelp groups

Introduction
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Affect regulation problems are common among individuals with alcohol use disorders (AUD
[1-3]). Indices of negative affect, such as depression, have also been implicated in stressinduced pathways to relapse [4-6]. Depression symptoms may represent difficulties that
predate problems with alcohol or drug use. Alternatively, symptoms may emerge later either
independent of, or resulting from, neurophysiologic and psychosocial consequences of
alcohol misuse [7-8]. Chronic alcohol misuse, for example, can cause direct neurotoxic
effects that compromise mood-regulating serotonergic and dopaminergic systems [9].
Alcohol misuse also can cause mood problems indirectly, through inadequate nutritional
intake or absorption of certain vitamins (e.g., thiamin) that may compound the deleterious
effects of heavy consumption [10-12]. From a psychosocial perspective, the disinhibiting
pharmacological properties of alcohol can lead to behaviors that result in psychological
distress often characterized by feelings of sadness, remorse, self-blame, and self-loathing
[13]. While many of these symptoms may remit with alcohol abstinence (e.g., [14]),
affective distress clearly presents early recovery challenges for many individuals with
AUDs.
Alcohol and other drug treatment programs often seek to enhance outcomes by alleviating
affective symptoms through medical stabilization, pharmacotherapy, and psychosocial
interventions (e.g., [15]). A primary goal is to reduce the intensity and duration of negative
affect, and to enhance affect tolerance and subjective well-being, which in turn should
reduce stress-related drug cravings and decrease relapse risk. Evidence-based adjunctive
continuing care resources [16-17], such as Alcoholics Anonymous (AA), also emphasize the
importance of affect regulation in relapse prevention [18-19]. While AA does not make as
explicit a case for the role of depression in alcohol relapse as it does for anger (e.g., [19], pg
64), there are allusions to it throughout the AA literature (e.g., “...we couldn’t control our
emotional natures, we were a prey to misery and depression, we couldn’t make a living, we
had a feeling of uselessness, we were full of fear, we were unhappy...”; ([19], pg 52).
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Because of the robust relationship between attendance at AA meetings and improved
drinking outcomes [20-22], common social therapeutic group elements may operate. These
include a feeling of social support and belonging captured in the group therapy concepts of
“universality” and “instillation of hope” [23]. The attitudinal and behavioral shifts from AA
participation are also intended to produce a “joy of living” ([18], pg 106). Thus, AA
participation may serve as an antidote to the negative affect associated with early recovery
and relapse. Howard and colleagues’ [24] general model of therapeutic change emphasizes a
sequential mediational process beginning with “remoralization” (enhancement of subjective
well-being), followed by “remediation” (symptomatic relief), and “rehabilitation” (replacing
maladaptive patterns of functioning with more adaptive approaches). Since AA is likely to
operate through similar therapeutic principles as more formal interventions [13,25], AA
group meeting attendance might not only enhance subjective well-being as argued in the AA
literature, but also remediate negative affect through psychotherapeutic processes.
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Research has shown that AA is effective as a stand-alone or adjunctive treatment
[20,26-28,22], but these studies have typically had small samples and have not employed
longitudinal designs that enhance causal inference [29]. Also, the mechanisms of AA’s
beneficial effects are only beginning to be revealed. While many studies have examined the
relationship between AA attendance and drinking outcome (e.g., [30-33]), few have
considered how AA may actually facilitate recovery. In this emerging area, studies that have
performed formal mediation tests suggest that coping, motivation, self-efficacy, social
network changes, and spirituality may be some of the mechanisms through which AA
facilitates salutary behavior change [13]. Yet, despite the importance of negative affect in
the AA literature and in well-known theories of relapse (e.g., [5]), amelioration of negative
affect as a mediator of AA’s effects has seldom been investigated.
In previous work, we examined the role of anger in recovery through AA. Despite an
explicit focus on reducing anger and resentment in AA’s core literature [34,19], anger was
not found to mediate alcohol outcomes among AA attendees [35]. Currently, we examine
how AA may affect depression symptoms and whether such changes lead to subsequent
changes in alcohol use using a large alcohol dependent sample (Project MATCH; [36]).
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Since negative affect is broadly implicated in theories of relapse (e.g., [37,5]), we first
considered levels of depression in this treatment seeking sample compared to those in the
general population. Second, we examined the clinical course of depression over the 15
months of study follow-up. Third, we tested the nature of the relationship between AA
attendance and depression over time, and whether any beneficial effects of AA on drinking
might be mediated by reductions in depression symptoms. Importantly, given that
depression symptoms often remit following cessation of drinking and continue to diminish
with abstinence [37-38], we sought to determine whether AA was associated with reductions
in depression symptoms over and above the effects of abstinence from alcohol. In line with
criteria for enhancing cause-effect conclusions in mechanisms of behavior change [39,29],
this study also used lagged hierarchical linear modeling to test depression as a purported
affective mediator over time controlling for important static and time-varying covariates.

Method
Subjects
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The current study is based on a sample of 1,706 Project MATCH participants followed
through 15 months (n = 764 aftercare subjects [80% male]; n = 942 outpatient subjects [72%
male). Of the two samples, outpatient participants were significantly younger, more
residentially stable, and less dependent on alcohol than aftercare patients [40]. Patients in
both trial arms (95% outpatient, 98% aftercare) primarily met criteria for alcohol
dependence (SCID for DSM-III-R; [41]). See Table 1 for additional sample characteristics.
Procedures
Subjects were randomly assigned to one of three individually-delivered, psychosocial
interventions: Cognitive Behavioral Therapy (CBT; [42]), Motivational Enhancement
Therapy (MET; [43]), and Twelve-Step Facilitation Therapy (TSF; [44]). TSF and CBT
consisted of 12 weekly sessions while MET included only four sessions (weeks 1, 2, 6 and
12). Participants were reassessed 3, 6, 9, 12 and 15 months following treatment. In both
study arms, follow-up rates remained over 90%. More complete details regarding this trial
are available elsewhere (e.g., [45]).
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Alcohol use—Estimates of alcohol consumption were assessed using the Form 90
[46-47]), an interview procedure combining calendar-based Timeline Followback [48] and
drinking pattern estimation [49] methods. The Form 90 also elicits information about drug
use, treatment, incarceration, and AA involvement during the past 90 days.
Alcoholics Anonymous attendance—AA attendance was assessed using the Form 90,
which captured the number of AA meetings attended during the past 90 days at intake and 3,
6, 9, 12, and 15 months. Percent of days attending AA was created and used for all analyses.
Depression measure—Depression symptoms were assessed using the Beck Depression
Inventory (BDI; [50]). This 21-item measure assesses depression symptom severity in the
past week with a score range of 0 to 63, and higher values indicate greater depression
severity. The measure is well-established psychometrically with good internal consistency,
test-retest stability, and construct validity (see [51] for review).
Statistical methods

NIH-PA Author Manuscript

Data preparation and descriptive analyses—The dependent variables (percent days
abstinent [PDA], drinks per drinking day [DDD]) and the independent AA attendance
variable required transformation. PDA received an arcsine transformation, and DDD was
given a square root transformation [45,52]. AA attendance was log transformed. We ran the
models with and without log transformation of AA attendance; no differences in findings
were demonstrated. For easier interpretation, we report descriptive statistics using the
untransformed variables. Due to the large sample size, we set the threshold for statistical
significance at .01.
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Lagged, controlled mediation analyses—To examine the relationship between AA
attendance, depression symptoms, and alcohol use, we employed lagged hierarchical linear
models (HLM) with both static and time-varying covariates. Separate HLM models were run
for the aftercare and outpatient samples and for each alcohol use variable (PDA, DDD) to
examine: (1) the independent (AA attendance) to dependent variable path, (2) the
independent to mediator (depression) path, and (3) the mediator to dependent variable path.
To make the tests prospective (lagged), we used paired time points in which time-varying
predictors were used for time-varying outcomes (i.e., AA attendance in the past 90 days at
month 3 to predict alcohol use outcomes at month 9, and AA at month 9 to predict alcohol
use outcomes at month 15; similarly, we used depression at months 3 and 9 to predict
drinking at months 9 and 15). Figure 1 shows the conceptual lagged model. The static
covariates were age, ethnicity, gender, a gender by time interaction, marital status,
employment status, number of prior alcohol-related treatments, treatment assignment,
treatment site, the relevant baseline level of the dependent variable (depression, PDA,
DDD), and an interaction between AA attendance and the baseline dependent variable.
Missing data—To address missing data, we used multiple imputation [53]. Missing data
for key variables ranged from 0.05% for baseline AA attendance to 7.8% for drinking data at
months 13–15. Since missing data patterns were non-monotone (i.e., many data were
intermittently missing), the Markov Chain Monte Carlo (MCMC) method for multiple
imputation was used [54]. We performed ten imputations using MI and MIANALYZE in
SAS 9.1.3, and reported statistics are averaged across imputations. The degrees of freedom
for the reported t-statistics vary by analysis due to adjustment [see 55].
Tests of statistical mediation—Mediation analyses included methods described by
MacKinnon and colleagues [56-57]. The MacKinnon method tests directly for the existence
Addiction. Author manuscript; available in PMC 2011 April 1.
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of a significant path from the independent variable (A) through the mediator (B) to the
outcome (C) by computing a product of the regression coefficients for the A-B and B-C
associations. This approach has been shown to maximize power in testing mediated effects
[57].

Results
Sample characteristics
Demographic characteristics are shown in Table 1.
Table 2 provides descriptive data on the proportion of patients attending any AA meetings at
each follow-up point, and the average number of meetings attended. Table 2 also shows
drinking outcomes and depression scores over time and by treatment arm. As noted in prior
research on this sample [58], rates of AA attendance were high even among patients
assigned to treatments that did not explicitly endorse AA. As shown in Table 2, the
proportion of patients who attended AA and the rates of attendance were higher in the
aftercare compared to the outpatient sample over time. However, substantial numbers from
both patient groups discontinued or declined attendance during the first year following
treatment.
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Depression symptoms across time
Repeated measures ANOVA revealed a significant main effect for change in depression
over time for both aftercare (F = 20.58, p < .0001) and outpatient (F = 58.55, p < .0001)
participants. Reductions in depression did not interact with treatment assignment (ps > .48).
Figure 1 shows levels of depression symptoms at intake and across follow-up by gender and
study arm. Depression levels in the sample were in the mild-moderate range (M = 10.19; SD
= 8.26), were approximately two standard deviations higher than levels observed in general
population samples (e.g., [59-60]), but were similar to alcohol dependent inpatient samples
(e.g., [61]; M = 10.03 SD = 8.39). Women (M = 11.6, SD = 9.14) reported significantly
more depression symptoms than men (M = 9.8, SD = 7.91) at intake only (t = −4.48, p<.
001). Conversely, aftercare patients (M = 10.6, SD = 8.6) did not significantly differ from
outpatients (M = 9.8, SD = 7.9) at the start of the MATCH treatment (F = 3.70, p = .054),
but the outpatients’ depression symptoms dropped more rapidly and stayed significantly
lower over follow-up compared to aftercare patients (ps < .001 at each subsequent followup; see Figure 2).
Relation between AA, depression symptoms, and alcohol use
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The Relationship between AA and alcohol use outcomes—Table 3 shows the
relationship between AA and subsequent (lagged) alcohol use (PDA, DDD) for the
outpatient and aftercare samples. As anticipated, there were robust associations between
more frequent AA attendance and less frequent and less intense subsequent alcohol use
across time in both study arms. However, there was also an AA x time interaction observed
for aftercare patients for both PDA (p=.05) and DDD (p=.007). Follow-up tests of these
interactions revealed that the relation between AA attendance during MATCH treatment
(months 1–3) and subsequent past 90-day alcohol use at 9-month follow-up (months 7–9)
was comparatively weaker than the relationship between AA at 9 months and alcohol use at
15 months. There was also one covariate that made an independent contribution in the
aftercare and outpatient samples (not shown in Table 3): alcohol use in the prior period (ps
< .0001). Older age was also independently associated with fewer PDA, but only among
outpatients (p =.004).
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The relationship between AA and depression symptoms—AA attendance was
significantly and independently associated with reductions in depression symptoms for
outpatient (t = −2.93, p = .004) and aftercare patients (t = −2.45, p = .014) when concurrent
alcohol use was not in the model. However, when concurrent alcohol use was controlled to
test the independent effect of AA on depression symptoms, the contribution of AA
attendance in predicting depression symptoms was rendered non-significant. This suggests
that the salutary influence of AA on reducing depression is related to, and may be explained
by, AA’s proximal effect on reducing alcohol use. Table 4 shows the full model with
concurrent alcohol use controlled. Two additional covariates made significant contributions
among aftercare patients: single/unmarried patients reported more depression symptoms (F
= 7.08, p = .008), and greater concurrent PDA and DDD predicted greater subsequent
depression (ps < .0001). Among outpatients, Whites had significantly higher depression
scores than non-Whites (F = 12.34, p = .0005), as did those who were unemployed (F =
13.35, p = .0003).
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The relationship between depression symptoms and alcohol use outcomes—
Depression symptoms were independently associated with lower PDA (t = − 5.00, p < .
0001) and greater DDD (t = 5.13, p < .0001) among outpatients, and aftercare patients (PDA
t = −4.01, p < .0001; DDD t = 3.68, p = .0003). However, the relationship between
depression symptoms and subsequent frequency (PDA) and intensity (DDD) of alcohol use
was no longer significant when concurrent alcohol use was controlled (see Table 5). Two
covariates made independent contributions to these models. Among aftercare patients prior
PDA predicted later PDA (p < .0001). For DDD among aftercare patients, greater prior PDA
and fewer DDD predicted fewer DDD (ps >.0001). Similarly for outpatients, prior PDA
predicted later PDA (p < .0001). Older age was also associated with greater PDA (p = .009).
Finally and consistent with the aftercare sample, greater prior PDA and fewer DDD
predicted fewer DDD (ps > .0001).
Lagged Tests of Mediation
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Given that all predicted paths of the lagged models in both study arms were significant when
concurrent alcohol use was not in the model, we conducted mediational tests [57]. Results
indicated that for aftercare patients, the effect of AA on frequency (PDA; Mack Z = 1.91,
p<.01, % direct effect mediated by depression = 6%) and intensity (DDD; Mack Z = −1.86,
p<.01, % direct effect mediated by depression = 6%) of alcohol use was partially mediated
by reductions in depression symptoms. Similarly, among outpatients, the effect of AA
attendance on frequency (PDA; Mack Z = 2.36, p<.01, % direct effect mediated by
depression = 7%) and intensity (DDD; Mack Z = −2.41, p<.01, % direct effect mediated by
depression = 9%) of subsequent alcohol use was partially mediated by reductions in
depression.
As noted previously, depression symptoms often remit with abstinence or reductions in
alcohol use. Thus, we sought to determine whether AA was associated with reductions in
depression symptoms over and above the effects of abstinence from alcohol. Because one of
the mediational paths was not supported (i.e., AA to depression), when concurrent alcohol
use was in the model, we did not conduct these mediational analyses.

Discussion
This study employed controlled, lagged, longitudinal modeling to examine the relationships
among AA attendance, depression symptoms, and alcohol use in the year following alcohol
treatment with the principal aim of testing reduced depression as a mechanism of AA’s
salutary effect on drinking. The sample initially exhibited substantially higher depression
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compared to the general population, but was similar to other alcohol dependent clinical
samples. Lagged models revealed that AA attendance was robustly associated with
subsequent reductions in the frequency and intensity of alcohol consumption. Greater AA
attendance was also associated with greater reductions in depression symptoms, and greater
depression symptoms were associated with more subsequent drinking. However, these
effects were rendered non-significant, when concurrent alcohol use was entered into the
model. This suggests that AA’s beneficial effect on depression and on subsequent alcohol
use may be accounted for, in part, by AA’s proximal effect on drinking.
Levels of depression within a large alcohol dependent sample
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Elevated levels of depression were consistent with other clinical samples and were
substantially higher than in general population samples. On average, these levels dropped
significantly, but covaried with alcohol use over time. Compared to outpatients, aftercare
patients maintained a consistently higher level of depression, although these groups were not
different initially. This difference may reflect greater depression psychopathology among
the more severe aftercare patients. Alternatively, it may be indicative of more pervasive
alcohol-induced mood regulation problems. Although the direction of the relationship
between depression and alcohol use could not be definitively determined, it is likely to be
reciprocal. However, the pattern of findings suggests that heavy alcohol use may cause or
exacerbate depression symptoms rather than depression symptoms exacerbating drinking - a
pattern similar to that found in the same sample when examining anger [35]. Consequently,
helping individuals with alcohol dependence to reduce or cease drinking may concurrently
improve depression symptoms, since some may be due to post-acute withdrawal
phenomena. Although women reported significantly higher levels of depression than men,
they dropped to, and remained at, a level similar to men over the course of follow-up.
Initially higher depression may reflect a greater deleterious impact of drinking on mood
among women, which is consistent with the pattern of more serious sequelae (“telescoping”)
suffered by women at similar or lower levels of use [62-64].
Reductions in depression symptoms as a mechanism of AA’s beneficial effect on alcohol
use
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AA attendance was independently associated with reductions in depression symptoms over
time in the outpatient and aftercare samples when concurrent alcohol use was not in the
model. In fact, we found that AA’s beneficial effect on subsequent alcohol use was partially
mediated by reductions in depression symptoms. It is likely that AA mobilizes salutary
change through several mechanisms [13], hence, the magnitude of any single mechanism’s
effect is likely to be modest, as was the case here. However, it was consistent across the
outpatient and aftercare arms and across both alcohol use measures. Thus, AA attendance
appears to help individuals to increase abstinence and to reduce the intensity of drinking
when lapses do occur, partially by reducing symptoms of negative affect. When concurrent
alcohol use was controlled, however, the effect of AA attendance on depression was
rendered non-significant. This pattern of findings suggests that AA is associated with
reduced drinking concurrently and predictively, and also with improvements in depression
symptoms.
AA’s association with reduced drinking and reduced depression is encouraging, since AA’s
emphases on “powerlessness”, “surrender”, and “character defects” could be conceived as
perpetuating a pessimistic world view cultivated by subjugation of will. On the contrary, in
keeping with AA’s emphasis on reducing negative affect and increasing subjective wellbeing, attending AA appears to relate not only to improved drinking outcomes, but also to
improved psychological adjustment. It is possible that AA attendance alleviates depression
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through the group therapy principles of instilling hope, universality, group cohesiveness, and
catharsis [13].
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Noteworthy too, was the interaction between AA and alcohol use. This relative increase in
covariance over time may be due to the earlier protective effect of the MATCH treatments
that helped offset potentially worse outcomes among non-AA attendees. Alternatively, it
could be due to motivational self-selection as those attending longer may have been more
strongly motivated to abstain and therefore had better longer-term outcomes.
Limitations
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The temporal sequencing of assessments does not lend itself to an ideal test of these
mediational relationships, since AA attendance and depression were measured well in
advance of the alcohol use outcome measures. A finer time resolution might reveal a
different picture and should be explored. It is likely, for example, that the social interaction
and support derived from attending an AA group meeting may have an immediate impact on
enhancing mood and well-being that may proximally decrease the chance of drinking that
day. Such an effect may quickly decay, however, without re-attending (perhaps the next day
or later the same week), indicating a short-term “half-life” of meeting attendance. The
sample consists mostly of employed, White, males; generalizability to other groups is not
known. Also, we examined depression as a mediator of AA attendance and not AA
involvement or affiliation. This is because most prior studies that show a relationship
between AA and drinking have examined AA attendance, but additional measures of active
involvement (e.g., having a sponsor, step work) may reveal different findings. There are
many potential “third” variables not specified in these models that also might influence
depression symptoms (e.g., other psychiatric and physical co-morbidities, other drug use
disorders and other drug use etc.). Consequently, although we have conducted a rigorous set
of analyses, caution should nevertheless be taken when drawing conclusions from these
correlational results. Further replications with other samples are needed to confirm the
robustness of this pattern of findings.
Conclusions
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Prior studies have shown a relationship between greater AA participation and improvements
in alcohol use and related problems. However, most have not used lagged designs that
enhance causal conclusions [29] and many have not controlled for multiple confounds due to
smaller samples [21]. Very few have employed HLM or similar methods that test for
averaged effects over multiple time points. Using such rigorous methodology and employing
a large clinical sample, we found that more frequent AA attendance was robustly associated
with less intense and less frequent alcohol use both concurrently and predictively. Although
AA attendance was additionally associated with subsequent reductions in depression
symptoms, it did not predict such reductions over and above concurrent alcohol use.
Consequently, AA appears to lead both to improvements in alcohol use and psychological
and emotional well-being, which, in turn, may reinforce further abstinence and recoveryrelated change.
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Figure 1.

Lagged Model Conceptualizationa
a The HLM model represents averaged, lagged, effects across the two time points noted.
(Conceptually, this is akin to running two separate lagged models simultaneously at the two
different time points and averaging their effects).
b Models were run with, and without, this variable specified in the model
* Past week
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Figure 2.

Change in BDI Depression Symptoms Scores by Over Time by Gender and Study Arm
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Table 1

Demographic characteristics by study arm

NIH-PA Author Manuscript

Aftercare
n = 764

Outpatient
n = 942

Age

41.9(11.1)

38.8(10.7)

Years Education

13.1(2.0)

13.4(2.1)

20.3%

27.3%

White

80.5%

79.8%

Hispanic

14.8%

5.6%

Black

3.5%

12.3%

Other

1.2%

2.2%

33.8%

35.7%

47.5%

51.06%

Gender
Female
Ethnicity

Married/Non-Married
Married/Cohabiting
Employment
Full-time
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0m

26.7(29.6)
20.3(11.9)

DDD M (SD)

10.6(8.6)

PDA M (SD)

23.2(42.2)

Depression M (SD)

81.3%

AA M (SD)

Any AA

3m

6.0(9.7)

90.0(21.3)

8.4(8.5)

32.4(32.3)

84.9%

9m

6.9(9.9)

80.9(29.9)

8.7(8.6)

19.0(27.3)

56.5%

Aftercare
n = 764

6.3(9.4)

79.5(31.9)

8.9(9.1)

17.4(26.1)

53.6%

15m

13.5(8.0)

34.2(29.9)

9.8(7.9)

9.8(33.6)

38.8%

0m
46.2%

3m

7.5(8.0)

79.9(27.3)

7.0(7.3)

6.3(6.6)

73.9(31.2)

7.1(7.5)

7.8(18.9)

29.4%

9m

Outpatient
n = 942

11.0(20.3)

AA Attendance, Depression, and Alcohol use Outcomes by study Arm

15m

5.8(6.2)

72.9(33.3)

7.1(7.6)

7.7(18.5)

30.2%
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Table 3
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HLM Results for AA attendance predicting transformed PDA and DDD for the Outpatient and Aftercare
samples a
Variable

b (se)

F (df)

p

Outpatient Sample
baseline PDA
Lagged AA attendance
Lagged AA attendance X time

.0017(.0003)
.0025(.0006)
−.0013(.0008)

37.09(494)
17.39(486)
2.22(469)

<.0001
<.0001
.1359

Aftercare Sample
baseline PDA
Lagged AA attendance
Lagged AA attendance X time

.0014(.0003)
.0011(.0004)
.0013(.0006)

17.39(405)
6.35(491)
3.72(430)

<.0001
.0121
.0541

Outpatient Sample
baseline DDD
Lagged AA attendance
Lagged AA attendance X time

.0089(.0039)
−.0076(.0021)
.0007(.0029)

5.15(411)
12.89(469)
0.06(366)

.0240
.0004
.8134

Aftercare Sample
baseline DDD
Lagged AA attendance
Lagged AA attendance X time

.0140(.0034)
−.0047(.0017)
−.0068(.0025)

17.22(467)
7.84(491)
7.40(454)

<.0001
.0053
.0068

a
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Control and other variables included in models but not shown above include age, gender, ethnicity, marital status, employment status, number of
prior alcohol treatments, treatment assignment, treatment site, lagged PDA and lagged DDD.
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Table 4
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HLM Results for AA attendance predicting depression for the Outpatient and Aftercare samples a
Variable

b (se)

F (df)

p

Outpatient Sample
baseline Depression
Lagged AA attendance
Lagged AA attendance X Depression
Lagged AA attendance X time

.4683(.0382)
−.0056(.0109)
−.0002(.0010)
−.0107(.0152)

150.06(113)
0.26(390)
0.04(235)
0.49(387)

<.0001
.6083
.8417
.4838

Aftercare Sample
baseline Depression
Lagged AA attendance
Lagged AA attendance X Depression
Lagged AA attendance X time

.4300(.0402)
.0031(.0110)
−.0010(.0007)
.0156(.0133)

114.28(353)
0.08(197)
11.42(358)
1.90(340)

<.0001
.7763
.1690
.2441

a

Control and other variables included in these tested models but not shown above include age, gender, ethnicity, marital status, employment status,
number of prior alcohol treatments, treatment assignment, treatment site, gender X time, concurrent PDA and concurrent DDD.
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Table 5
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HLM Results for depression predicting PDA and DDD for the Outpatient and Aftercare samples a
Variable

b (se)

F (df)

p

Outpatient Sample
baseline PDA
Lagged Depression
Lagged Depression X time

.0017(.0003)
−.0020(.0017)
−.0019(.0022)

32.60(490)
1.44(217)
0.71(357)

<.0001
.2313
.3997

Aftercare Sample
baseline PDA
Lagged Depression
Lagged Depression X time

.0014(.0003)
−.0013(.0017)
.0050(.0024)

16.97(409)
0.59(314)
4.49(245)

<.0001
.4417
.0346

Outpatient Sample
baseline DDD
Lagged Depression
Lagged Depression X time

.0066(.0039)
.0097(.0057)
.0026(.0079)

2.79(441)
2.86(277)
0.11(235)

.0957
.0929
.7421

Aftercare Sample
baseline DDD
Lagged Depression
Lagged Depression X time

.0132(.0034)
.0043(.0066)
.0010(.0088)

14.75(466)
0.436(390)
1.82(428)

.0001
.5114
.9050

a

Control and other variables included in these tested models but not shown above include age, gender, ethnicity, marital status, employment status,
number of prior alcohol treatments, treatment assignment, treatment site, gender x time, concurrent PDA and concurrent DDD.
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