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Abstract
Among substance-dependent individuals comorbid major depressive disorder (MDD) is associated
with greater severity and poorer treatment outcomes, but little research has examined mediators of
post-treatment substance use outcomes within this population. Using latent growth curve models
we tested relationships between individual rates of change in 12-step involvement and substance
use, utilizing post-treatment follow-up data from a trial of group Twelve-Step Facilitation (TSF)
and Integrated Cognitive-Behavioral Therapy (ICBT) for veterans with substance dependence and
MDD. While TSF patients were higher on 12-step affiliation and meeting attendance at end-of-
treatment as compared to ICBT, they also experienced significantly greater reductions in these
variables during the year following treatment, ending at similar levels as ICBT. Veterans in TSF
also had significantly greater increases in drinking frequency during follow-up, and this group
difference was mediated by their greater reductions in 12-step affiliation and meeting attendance.
Patients with comorbid depression appear to have difficulty sustaining high levels of 12-step
involvement after the conclusion of formal 12-step interventions, which predicts poorer drinking
outcomes over time. Modifications to TSF and other formal 12-step protocols or continued
therapeutic contact may be necessary to sustain 12-step involvement and reduced drinking for
patients with substance dependence and MDD.
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Introduction
Among individuals diagnosed with substance dependence, major depressive disorder
(MDD) is a common and problematic psychiatric comorbidity, affecting an estimated 22%
of persons with alcohol dependence and 40% with drug dependence (1). Compared to
individuals without comorbidity, those with MDD have a poorer long-term course of
substance use (2), greater risk of suicide (3), and greater treatment costs (4,5). In clinical
settings the prevalence of comorbid MDD is even greater, exceeding 50% in some settings
(6), and these patients typically have poorer outcomes from inpatient (7) or outpatient
treatment (8–10). Given the vast prevalence and complications associated with comorbid
substance dependence and MDD, there is a clear need to better understand processes that
contribute to long-term outcomes in these chronically-disabled patients, and to develop
treatments that better sustain long-term change.

Researchers have recently stressed the importance of identifying mechanisms of behavior
change (11,12), the factors that explain why and how treatments work. Some of the most
prominent mediating variables in this line of research have been those related to 12-step
involvement, such as attendance at 12-step meetings and affiliation with 12-step principles.
Greater levels of 12-step affiliation and attendance have been consistently associated with
reduced alcohol and drug use in general samples (13,14), but fewer studies have examined
these relations in patients with psychiatric comorbidity. Similar levels of participation (6)
and degree of benefit from 12-step meetings (15) have been found for patients with
psychiatric conditions, but other studies found reduced long-term benefits (16) for patients
with comorbid MDD. Given the inconsistent and limited body of research, further studies
are needed to clarify the importance of post-treatment 12-step affiliation and meeting
attendance for patients with comorbid substance dependence and MDD.

The extent to which specific interventions can produce sustained levels of 12-step
involvement in comorbid patients is also relatively unknown. Treatments designed
specifically to increase 12-step attendance and affiliation can achieve these goals in
substance-dependent patients (17,18), including those with greater psychiatric severity (19).
Similar results were found in our sample of veterans with comorbid MDD, where patients
receiving group Twelve-Step Facilitation (TSF) had increased levels of 12-step affiliation
during treatment (20). However, it is not known whether comorbid patients can sustain high
levels of 12-step participation after the conclusion of TSF therapy, and if any changes in
long-term participation will impact substance use. Surprisingly few studies of substance-
dependent samples have directly examined post-treatment change in 12-step involvement,
but some investigations have found no decline in 12-step attendance or affiliation in the first
six months (21) or one year (18) following treatment. Patients with comorbid MDD could
have greater difficulty sustaining 12-step involvement, possibly due to persistent depressive
symptoms interfering with meeting attendance, difficulty making social connections with
group members, or group resistance to the use of psychotropic medication (22). Difficulty
sustaining 12-step involvement may contribute to the poorer long-term treatment outcomes
for patients with comorbid MDD, but to date this question has not been examined
empirically.

This study involves secondary analyses of a sample of veterans enrolled in a 6-month trial of
group TSF and Integrated Cognitive Behavioral Therapy (ICBT) for treatment of comorbid
substance dependence and major depression (23,24). Utilizing latent growth curve models
(LGMs) which explicitly model individual patterns of change in specified variables, we had
three primary aims related to 12-step involvement and post-treatment substance use during
the one-year follow-up period. First, we aimed to describe the post-treatment trajectories of
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12-step affiliation and meeting attendance separately for the TSF and ICBT groups.
Secondly, we examined if the post-treatment trajectories of 12-step affiliation and meeting
attendance differed between TSF and ICBT, hypothesizing that patients in TSF would have
difficulty sustaining within-treatment levels of 12-step affiliation and attendance and evince
greater decline in these variables during follow-up. Thirdly, we examined if post-treatment
change in 12-step affiliation and meeting attendance predicted post-treatment change in
drinking and drug use. We hypothesized that greater reductions in 12-step affiliation and
meeting attendance would predict greater increases in drinking and drug use, and that these
effects would mediate the superior long-term treatment effects observed for the ICBT
condition.

Methods
Subjects

The sample for this study includes 201 veterans who participated in a trial of outpatient
group psychotherapy for comorbid substance dependence and MDD (23,24). We included
all participants from the trial who completed at least one follow-up assessment from end-of-
treatment (Month 6) to the one-year follow-up (Month 18). Demographics of the sample are
presented in Table 1. Study inclusion criteria were lifetime dependence on alcohol, cannabis,
or stimulants with recent (past 90 day) use, and major depressive disorder with at least one
episode occurring independently of substance use. Exclusion criteria included opiate
dependence with intravenous administration, bipolar or psychotic disorder, residing
excessively far (≥ 50 miles) from the research facility, or memory impairments prohibiting
accurate recall in study assessments.

Procedures
The procedures for this study were approved by the University of California, San Diego and
VA San Diego Healthcare System (VASDHS) Institutional Review Boards. Participant
referrals were obtained from the VASDHS dual diagnosis clinic by research study staff, who
conducted brief screenings prior to meeting with eligible veterans to explain study
procedures and obtain informed consent. Participating veterans consented to 6 months of
group psychotherapy, recording of sessions, psychotropic medication management
appointments, random urine screens, and research assessments conducted at intake and at 3-
month intervals for an 18-month period. Veterans agreed to receive no other formal
treatment for substance use or depression for the duration of group psychotherapy.
Participation in other formal intervention was allowed during follow-up.

Group Treatments
Group psychotherapy was initiated on a rolling basis, with starts occurring every 2 weeks.
After completing the intake assessment participants were sequentially allocated to the
treatment condition with the next start date. For Twelve-Step Facilitation (TSF) we modified
the TSF protocol from Project MATCH (25) to allow group delivery and discussion of
multiple substances. For development of Integrated Cognitive-Behavioral Therapy (ICBT),
material was adapted from two empirically-supported treatments: group cognitive-
behavioral therapy for depression (26) and cognitive-behavioral relapse prevention from
Project MATCH (27). The two treatments were identically structured with a series of three
modules, with each module designed to cover a specific 12-step (e.g., Steps 1–3) or
cognitive-behavioral (e.g., modifying thoughts) topic. Group sessions occurred twice/week
for the first 3 months of group treatment, when each topic was covered in a one-month
block. Topics were reviewed in the next 3 months during weekly group sessions. The mean
session attendance was similar (M = 22 sessions) across groups. Interventions were co-
delivered by senior clinicians (e.g., clinical staff or post-doctoral fellows) and doctoral
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students trained via manual review, direct observation, and weekly supervision. Therapists
were rotated across treatment conditions on a regular basis (every 6–12 months), and
adherence to protocol was assessed via videotape review.

Measures
Measures utilized in this study were obtained at end-of-treatment (Month 6) and at 3-month
intervals until the one-year follow-up (Month 18).

12-step meeting attendance and affiliation
We used the Alcoholics Anonymous Affiliation Scale (28) to measure 12-step affiliation and
meeting attendance in the past month. Analytical models examined 12-step affiliation and
meeting attendance separately, as prior research has found differences in their prediction of
substance use (29). The number of 12-step meetings attended in the past month was
measured by a single ordinal item, while 12-step affiliation was measured with the sum of
four binary items (e.g., having a sponsor, reading literature, doing service, having a spiritual
awakening). We utilized the 12-step variables from Months 6, 9, 12, 15, and 18.

Frequency of alcohol and drug use
Alcohol and drug use during the prior 90 days was assessed with the Timeline Follow-Back
(TLFB (30)), a reliable and valid calendar-assisted interview (31). In this study the TLFB
was utilized to separately examine percent days drinking (PDD) and percent days using
drugs (PDDRG) during the previous 90 days. Our analyses included all measures of PDD
and PDDRG from end-of-treatment (Month 6) and the 12-month follow-up period (Months
9, 12, 15, and 18).

Statistical methods
Our longitudinal analyses utilized latent growth modeling (LGM) in the structural equation
modeling framework. In LGM a series of repeated measures (e.g., PDD at Months 6 through
18) are used to indicate each individual’s underlying latent “growth curve” (i.e., trajectory)
on one or more variables. This process creates separate growth curves for each individual,
described by “growth factors” such as latent intercept (starting level) and latent slope (rate
of change over time). Estimates of the sample mean and variance are obtained for each
growth factor, and covariates can be used to predict individual differences in the initial level
or rate of change over time. One distinct advantage of LGM is the ability to examine
relations between the rates of change in multiple longitudinal processes, as warranted by the
aims of this study. Because we were primarily concerned with the 12-month follow-up
period, the end-of-treatment (Month 6) time point served as the initial level for each LGM.
Thus, in each LGM the latent intercept represents the level at end-of-treatment, while latent
slopes represent rates of increase or decrease during the 12 months of follow-up (Month 6 to
Month 18).

For each study variable we first fit unconditional (i.e., no predictors) growth models to
determine the optimal shape of the growth trajectory, before incorporating treatment group
as a predictor in conditional models. This allowed us to test whether treatment condition
predicted variability in the intercepts and slopes. In the final LGMs for PDD and PDDRG
we specified growth curve mediation models (see Figure 1), to determine if the slope of 12-
step affiliation or meeting attendance mediated the relationship between treatment group and
the slope of PDD or PDDRG. To test the significance of mediated effects we used
asymmetric 95% confidence intervals obtained with the bias-corrected bootstrap procedure
(32), which has shown greater power to detect mediated effects than other formal mediation
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tests (33). All LGMs utilized the maximum likelihood procedure, which incorporates all
available data from each participant under the assumption of missing at random.

Results
12-step Meeting Attendance and Affiliation

As shown in Figure 2, the ICBT and TSF groups differed in their longitudinal patterns of 12-
step meeting attendance and affiliation from Month 6 to Month 18. We used LGMs to
estimate the mean pattern of change and variability in 12-step variables separately for TSF
and ICBT. For the TSF group, a quadratic LGM was an excellent fit to the data for 12-step
affiliation (χ2(6, N = 91) = 2.76, p = .84, CFI = 1.00, RMSEA <.01) and attendance (χ2(6,
N = 91) = 5.37, p = .50, CFI = 1.00, RMSEA < .01). At the mean level, the TSF group
exhibited a significant decline in 12-step affiliation and meeting attendance from Month 6 to
18, with a significant deceleration in that decline as indicated by a positive, statistically
significant quadratic slope (see Table 2). This nonlinear decline was likely due to a steep
descent in the first 6 months following treatment (Month 6 to Month 12) with little change
thereafter. There was significant individual variability in the intercept, linear slope, and
quadratic slope for 12-step affiliation, but variability was significant only in the intercept for
12-step meeting attendance. For the ICBT group, a linear LGM was a good fit to the data for
12-step affiliation (χ2(10, N = 105) = 12.26, p = .27, CFI = 0.99, RMSEA = .05) and
attendance (χ2(10, N = 105) = 8.52, p = .58, CFI = 1.00, RMSEA = .05). In contrast to TSF,
the ICBT group exhibited no significant increase or decrease in 12- step affiliation or
meeting attendance, and no significant individual variability in the intercept or slope for
either 12-step model (see Table 2).

To examine whether patients in the TSF and ICBT groups differed significantly in their
longitudinal patterns of 12-step affiliation and attendance, we conducted conditional LGMs
with the full sample, using a dummy-coded treatment group variable (ICBT = 0, TSF = 1) as
a predictor of 12-step affiliation and attendance growth factors. The linear LGM was an
adequate fit for 12-step affiliation (χ2(13, N = 196) = 36.21, p < .01, CFI = .94, RMSEA = .
09) and a good fit for meeting attendance (χ2(13, N = 196) = 20.65, p = .08, CFI = .98,
RMSEA = .06). Compared to ICBT, individuals in TSF had significantly greater intercepts
of 12-step affiliation (b = .45, SE = .20, p = .02) and meeting attendance (b = .14, SE = .04,
p = .001). However, TSF also predicted significantly greater decline in 12-step affiliation (b
= −.11, SE = .05, p = .03) and attendance (b = −.04, SE = .01, p = .003) from Month 6 to
Month 18. These results indicate that while veterans in TSF had greater levels of 12-step
involvement at end-of-treatment, their 12-step affiliation and meeting attendance declined to
a greater extent than the ICBT group during the 12 months of follow-up.

Alcohol and Drug Use Outcomes
To examine changes in alcohol and drug use, we first estimated separate unconditional
LGMs for percent days drinking (PDD) and percent days using drugs (PDDRG) from Month
6 to Month 18. The linear LGM was an excellent fit to the data for PDD (χ2(7, N = 201) =
5.025, p < .001, CFI = 1.00, RMSEA < .01) and PDDRG (χ2(8, N = 201) = 12.85, p = .12,
CFI = .98, RMSEA = .06). At the mean level there was a significant increase from Month 6
to Month 18 in PDD but no significant change in PDDRG (see Table 3). The variance
estimates for growth factors (e.g., intercept, linear slope) revealed significant individual
variability in the intercept and slope for PDD and PDDRG. Thus, while the mean pattern of
change was an increase in alcohol use and no change in drug use, there was considerable
individual variability in the initial level and change over time in frequency of drinking and
drug use.
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In the conditional model there were no treatment group differences in PDD intercepts, but
TSF predicted significantly greater PDD slopes over time (see Table 3). Treatment group
did not significantly predict PDDRG intercepts or slopes. These results indicated that
patients in TSF increased in drinking frequency more than patients in ICBT during the year-
long follow-up, and that there were no group differences in the end-of-treatment drinking
frequency, end-of-treatment drug use frequency, or rate of change in drug use over time.

Changes in 12-step involvement predicting alcohol and drug use
We then used the LGMs for 12-step and affiliation to predict individual differences in the
end-of-treatment level (intercept) and rate of change in alcohol and drug use (linear slope)
from Month 6 to Month 18. In separate models the slopes for 12-step affiliation and meeting
attendance were utilized as mediating variables between treatment group and the slopes for
PDD and PDDRG (see dashed lines in Figure 1), to test whether the greater increases in
PDD over time for TSF patients were explained by greater decreases in 12-step variables.
Results from these analyses are presented in Table 3. The PDD intercept was significantly
and negatively correlated with the intercepts for 12-step affiliation and meeting attendance,
indicating that individuals with greater levels of affiliation and meeting attendance at end-
of-treatment were also drinking less frequently at end-of-treatment. The PDD intercept was
significantly and positively correlated with the slopes for 12-step affiliation and attendance,
indicating that individuals with lower PDD at end-of-treatment had greater decreases in their
12-step affiliation and attendance during follow-up. Finally, the slopes for 12-step affiliation
and meeting attendance were strongly, negatively predictive of PDD slope. This indicated
that individuals with greater decreases in 12-step affiliation and meeting attendance from
Month 6 to Month 18 had greater increases in PDD over time. As shown by asymmetric
95% confidence intervals obtained via the bias-corrected bootstrap procedure, the indirect
effects of treatment group on PDD through slopes of 12-step affiliation (ab = 3.30, 95% CI [.
67, 16.54]) and meeting attendance (ab = 2.41, 95% CI [.47, 6.47]) were statistically
significant. These results indicate that the greater relative increases in PDD for the TSF
patients were mediated by (and possibly attributable to) their greater relative decreases in
12-step affiliation and meeting attendance. There were no significant relations between
intercepts and slopes of the 12-step variables and PDDRG (see Table 3), indicating that the
end-of-treatment level and change during follow-up for drug use frequency was unrelated to
end-of-treatment level or change during follow-up for 12-step affiliation or meeting
attendance.

Discussion
This study examined post-treatment change in 12-step affiliation and meeting attendance
and related effects on substance use outcomes in a sample of veterans with comorbid
substance dependence and major depression who received six months of group treatment
with TSF or ICBT. Because fewer studies of mediating variables have focused on substance-
dependent patients with psychiatric comorbidity, there is relatively less knowledge about
processes that sustain long-term change in their substance use outcomes. This study adds to
the existing literature by examining post-treatment trajectories of change in 12-step
affiliation and attendance in comorbid patients, determining whether treatment condition
predicts individual differences in these trajectories, and reporting the mediational effects of
reduced 12-step involvement on long-term substance use outcomes.

Veterans in the TSF condition had greater levels of 12-step affiliation and meeting
attendance at end-of-treatment than those in ICBT. This is consistent with prior studies of
this sample (20,34) and shows that a professionally-delivered TSF intervention can enable
greater levels of 12-step involvement than other psychotherapies during active treatment.
However, veterans in TSF also evinced a significant nonlinear decline in both 12-step

Worley et al. Page 6

Subst Abus. Author manuscript; available in PMC 2014 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



affiliation and meeting attendance during the one year follow-up, while those in ICBT had
no significant change. Previous studies of non-comorbid patients found no post-treatment
decline in affiliation or meeting attendance following 12-step interventions (18,21). Our
contrasting findings suggest comorbid MDD may interfere with continued attendance at 12-
step meetings and affiliation with prescribed 12-step behaviors, even when patients are
relatively successful at achieving these goals during active TSF. Potential explanatory
mechanisms behind this finding are beyond our current scope, but could be related to
persistent depressive symptoms and related low motivation, the sudden absence of
accountability provided by a formal treatment group, or difficulty in establishing firm social
bonds in 12-step meetings for patients with comorbid MDD. Some patients were evidently
successful at sustaining 12-step affiliation as revealed by significant individual variance
estimates, but modifications to TSF or continued contact may be necessary to achieve the
desired long-term results in the majority of patients with comorbid MDD.

Independent of treatment condition, individuals with greater decreases in 12-step affiliation
and meeting attendance also had greater increases in drinking frequency during the one-year
follow-up. As evidenced by strong standardized coefficients in our latent growth curve
models, post-treatment change in 12-step involvement likely plays a large role in
determining whether patients with comorbid substance dependence and MDD experience
post-treatment increases in drinking. Similar to a prior report of follow-up substance use
outcomes in this sample (24), the current study found patients in TSF had greater post-
treatment increases in drinking frequency than those in the ICBT condition. We also
determined this group difference was mediated through reductions in 12-step affiliation and
meeting attendance, which provides a possible explanation for the worse outcomes over time
for TSF and supports the long-term efficacy of ICBT. During follow-up the ICBT group as a
whole did not increase or decrease in 12-step affiliation or meeting attendance, but their
mean levels of attendance and affiliation remained consistently greater than zero. Although
it was not a prescribed element of treatment, there is apparently a subset of patients in ICBT
who continue 12-step involvement. Superior long-term patterns in other mediating variables
(e.g., self-efficacy, social support) may have also occurred for the ICBT condition, and
future studies will explore other potential factors related to their superior post-treatment
drinking outcomes.

Limitations of this study include the restricted demographic characteristics of the veteran
sample (e.g., heavily male, mostly Caucasian) which curtails the immediate generalizability
of these findings. Because we tested relations between concurrent changes in 12-step
involvement and substance use, we cannot make conclusions about causal relationships, but
other elements of our design and findings (e.g., mediation testing, dose-response
relationship) enhance the plausibility of causal conclusions (35). Our measures did not
differentiate between different types of 12-step meetings (e.g., Alcoholics vs. Narcotics
Anonymous), which could have helped explain the lack of findings for drug use outcomes,
and future work might benefit from more detailed measures of 12-step involvement. Also,
because our 12-step measures were relatively brief, there may have been important aspects
of these behaviors we did not consider. Finally, while the results have important
implications for the broader population of individuals with substance dependence and MDD,
replication in other samples and settings is needed.
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Figure 1.
Latent growth curve mediation model with treatment group predicting post-treatment change
in 12-step involvement, which in turn predicts post-treatment change in percent days
drinking (PDD). Dotted line represents mediation path.
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Figure 2.
Group means of 12-step affiliation, 12-step attendance, drinking frequency, and drug use
frequency for Twelve-Step Facilitation (TSF) and Integrated Cognitive-Behavioral Therapy
(ICBT).

Worley et al. Page 11

Subst Abus. Author manuscript; available in PMC 2014 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Worley et al. Page 12

Table 1

Demographic and clinical characteristics of veterans with substance dependence and major depression (N =
201).

TSF n =113 ICBT n =129

Male 90.4 % 89.7 %

Caucasian 71.3 % 78.5 %

Mean age (SD) 49.2 (7.6) 48.9 (7.8)

Mean years of education (SD) 13.6 (2.2) 13.4 (2.1)

Employed 21.3 % 16.0 %

Married 7.6 % 17.0 %

Alcohol dependence 86.7 % 91.9 %

Stimulant dependence 55.2 % 54.4 %

Cannabis dependence 28.7 % 31.1 %

TSF: Twelve-Step Facilitation; ICBT: Integrated Cognitive-Behavioral Therapy
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Table 2

Results from unconditional latent growth curve models of 12-step affiliation and meeting attendance
separately for Twelve-Step Facilitation and Integrated Cognitive-Behavioral Therapy.

TSF ICBT

Mean (SE) Variance (SE) Mean (SE) Variance (SE)

12-step affiliation

 Latent intercept 2.54 (.15)*** 1.74 (.46)*** 1.86 (.13)*** 1.15 (.23)***

 Linear slope −.61 (.15)*** 1.11 (.37)** −.06 (.03) .01 (.02)

 Quadratic slope .11 (.03)** .05 (.02)* - -

12-step attendance

 Latent intercept .44 (.03)*** .07 (.02)** .26 (.03)*** .05 (.01)***

 Linear slope −.13 (.02)*** .006 (.01) −.002 (.008) .002 (.001)

 Quadratic slope .02 (.005)*** .000 (.001) - -

TSF: Twelve-Step Facilitation; ICBT: Integrated Cognitive-Behavioral Therapy

*
p < .05,

**
p < .01,

***
p < .001.
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Table 3

Results from latent growth curve models of percent days drinking and percent days using drugs from Month 6
(End of treatment) to Month 18 for veterans with substance dependence and major depression.

% Days Drinking % Days Using Drugs

Intercept Slope Intercept Slope

Unconditional model

 Mean 8.70*** 0.99* 3.28*** 0.46

 Variance 217.67*** 20.45*** 74.78*** 5.61***

Conditional models b or r (SE) b or r (SE) b or r (SE) b or r (SE)

 Treatment group (TSF vs. ICBT) −.10 .20* −.002 .09

12-step affiliation model

 Treatment group (TSF vs. ICBT) −.10 −.15 −.003 −.07

 12-step affiliation intercept −.40*** .25 −.09 −.03

 12-step affiliation slope .57* −.93** .14 −.43

12-step attendance model

 Treatment group (TSF vs. ICBT) −.10 −.07 −.003 −.08

 12-step attendance intercept −.29** .10 −.09 −.05

 12-step attendance slope .37* −.63** .26 −.42

TSF: Twelve-Step Facilitation; ICBT: Integrated Cognitive-Behavioral Therapy

*
p < .05,

**
p < .01,

***
p < .001.
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