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Abstract

This study examined whether level of exposure to Stimulant Abuser Groups to Engage in 12-Step
(STAGE-12), a 12-Step facilitative therapy, is related to treatment outcome. Data were from a
large National Drug Abuse Treatment Clinical Trials Network (CTN) study comparing STAGE-12
combined with Treatment-as-Usual (TAU) to TAU alone. These analyses include only those
randomized to STAGE-12 (n = 234). Assessments occurred at baseline and 30, 60, 90, and 180
days following randomization. High-exposure patients (n = 158; attended at least 2 of 3 individual,
and 3 of 5 group, sessions), compared to those with less exposure (n = 76), demonstrated: (1)
higher odds of self-reported abstinence from, and lower rates of, stimulant and non-stimulant drug
use; (2) lower probabilities of stimulant-positive urines; (3) more days of attending and lower odds
of not attending 12-Step meetings; (4) greater likelihood of reporting no drug problems; (5) more
days of duties at meetings; and (6) more types of 12-Step activities. Many of these differences
declined over time, but several were still significant by the last follow-up. Treatment and research
implications are discussed.
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1 Introduction

Twelve-Step facilitative therapy refers to a form of treatment that seeks to increase
attendance and involvement with 12-Step mutual support groups. There is strong research
support for the ability of these therapies to increase attendance and active involvement in
12-Step fellowships, improve drinking or other substance use outcomes, and have long-
lasting effects (Carroll, Nich, Ball, McCance, & Rounsaville, 1998; Carroll et al., 2000;
Donovan & Floyd, 2008; Project Match Research Group, 1997; Timko DeBenedetti, &
Billow; 2006; Timko & DeBenedetti, 2007). This is also true for studies focusing
specifically on stimulant users (cocaine or methamphetamine). In the Cocaine Collaborative
Treatment Study (Crits-Christoph et al., 1999) Individual Drug Counseling (IDC) plus
Group Drug Counseling (GDC), both of which have a strong 12-Step focus, was superior to
GDC-plus brief case management and to individual cognitive or supportive-expressive
therapy combined with GDC. Among alcohol and cocaine dependent adults, Carroll et al.
(1998) found both Twelve-Step Facilitation (TSF) (adapted from Project Match; Project
Match Research Group, 1997) and Cognitive Behavioral Therapy (CBT) superior to a
clinical management condition at reducing during-treatment cocaine use, but this difference
was not maintained at one-year follow-up (Carroll et al., 2000).

In the parent study for the current analyses, Donovan and colleagues (2013) compared
Stimulant Abuser Groups to Engage in 12-Step (STAGE-12), an intervention consisting of 5
group sessions adapted from TSF combined with 3 individual sessions adapted from the
Intensive Referral Program intervention (Timko et al., 2006), combined with treatment as
usual (TAU) to TAU-alone among stimulant users in intensive outpatient treatment. Results
revealed that those receiving STAGE-12 were more likely to be abstinent during treatment
than those in TAU-alone, but among those who were not abstinent, STAGE-12 participants
used stimulants on more during-treatment days (Donovan et al., 2013). The current study
examines whether level of exposure to STAGE-12 was related to outcome.

A number of studies have found that greater doses of 12-Step oriented treatments are
associated with more involvement in 12-Step or other mutual support groups as well as
improved substance use outcomes. Kaskutas et al. (Kaskutas, Subbaraman, Witbrodt &
Zemore, 2009), found a dose response for “Making Alcoholics Anonymous Easier”
MAAEZ treatment at the 12-month follow-up point — the group that completed 0-1 sessions
had a self-reported abstinence rate of 70% from both alcohol and drugs, whereas those
completing 3 sessions had a rate of almost 80%, and those completing all 6 sessions had a
rate of 90%. In a population with substance use disorder (SUD) co-occurring with a
psychiatric disorder, Timko, et al. (Timko, Sutkowi, Cronkite, Makin-Byrd, & Moos, 2011)
found that a higher dose of Intensive Referral services was associated with attending at least
one dually-focused mutual help group (DFGSs), greater readiness to attend DFGs, attending
more substance-focused groups (SFGs), and being more involved in SFGs. In a study of
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TSF with dually diagnosed alcohol dependent patients, Bogenschutz et al. (2014) found
number of TSF sessions was associated with increased abstinence and decreased drinking
intensity both during and following treatment. Brown et al. (Brown, Seraganian, Tremblay
& Annis, 2002) found that a higher dose of TSF was associated with increased confidence in
high-risk situations but not with improved substance abuse outcomes. Findings related to
readiness (Timko et al., 2011) and confidence (Brown et al., 2002) and their association with
12-Step treatment dose raise the possibility of a “third factor” explanation of dose-outcome
associations. Greater motivation or self-efficacy at the outset of 12-Step treatments might
lead to both better attendance and improved outcomes. The present study examines both
dose-outcome associations and this possible explanation for them.

Twelve-step intervention studies vary in the way they have measured “treatment exposure”
or “dose.” Exposure may be measured using the number of sessions attended or the number
of weeks in treatment (Timko et al., 2011; Kaskutas, 2009; Kaskutas et al., 2009; Fiorentine
& Hillhouse, 2000; Maude-Griffin, et al. 1998; Project MATCH Research group, 1997;
Wells, Peterson, Gainey, Hawkins, & Catalano, 1994). Fiorentine & Hillhouse (2000)
measured treatment exposure as the number of weeks in treatment, but also included a
“treatment completion” variable in their study of substance abusers who most frequently
identified stimulants as their primary drug of choice. In that study, treatment providers
determined at the end of 24 weeks of treatment whether participants had successfully
completed treatment, dropped out, or needed additional treatment.

The purpose of the present study was to examine whether level of exposure to a 12-Step
oriented therapy is related to stimulant users’ treatment outcomes such as self-reported
stimulant use, self-reported non-stimulant use, biological measures of drug use, or self-
reported attendance and active involvement in 12-Step meetings. The parent study, a large
National Drug Abuse Treatment Clinical Trials Network (CTN) efficacy/effectiveness trial
(Donovan et al., 2013) provided the opportunity to examine whether those with a high level
of exposure to the STAGE-12 intervention differed in their treatment outcomes from those
with less exposure.

The University of Washington’s Institutional Review Board (IRB) approved the study’s
procedures, as did the IRBs of universities with which each study site was affiliated. The
National Institute on Drug Abuse convened a Data and Safety Monitoring Board that
reviewed study design, progress and results.

The parent study employed a two-group randomized repeated measures design. The two
study conditions were: the Stimulant Abuser Groups to Engage in 12-Step (STAGE-12)
intervention integrated into treatment as usual (TAU) (henceforth referred to as
“STAGE-12") or TAU alone. Because intervention exposure was measured only for the
STAGE-12 participants, these analyses are confined to the 234 participants randomly
assigned to that condition. Assessments took place at baseline and at 30 (mid-treatment), 60
(end-of-treatment) 90 (first follow-up), and 180 days (last follow-up) following
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randomization. Assessments were primarily in-person, with phone interviews done in rare
cases in which direct contact was impractical. Participants received $30 for each assessment
and a $40 bonus if they completed all assessments. Additional details about the STAGE-12
intervention, study methods, and primary substance use outcomes appear elsewhere (Daley,
Baker, Donovan, Hodgkins, & Perl, 2011; Donovan, Daley, Brigham, Hodgkins, Perl, &
Floyd, 2011; Donovan et al., 2013).

2.2 Participants

2.2.1 Treatment sites and providers—~Participant recruitment, assessment, and
treatment took place at 10 community-based treatment programs (CTPs) within the CTN
that provided outpatient psychosocial SUD treatment. Interested CTP clinicians who
volunteered were randomly assigned to provide the STAGE-12 intervention or continue to
provide TAU.

2.2.2 Patients—To be included, patients: (1) were at least 18 years old; (2) were enrolled
in outpatient treatment at the participating site; (3) reported stimulant use in the past 60 days
(or in the past 90 days if incarcerated during the past 60); (4) met Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-1V) criteria for current stimulant abuse
or dependence with a stimulant as primary or secondary drug of abuse; and (5) were able to
provide consent and were willing to agree to study procedures. They were excluded if they:
(1) needed opiate detoxification; (2) were seeking detoxification only, opiate substitution, or
inpatient/residential treatment; (3) had a medical or psychiatric condition that could be
worsened by participation; (4) reported being incarcerated for more than 60 of the previous
90 days; or (5) had pending legal action that would interfere with study participation.

2.3 STAGE-12 Intervention

Descriptions of the STAGE-12 intervention can be found elsewhere (Daley, et al., 2011,
Donovan et al., 2013) and the intervention manual (Baker, Daley, Donovan & Floyd, 2009)
is available at http://ctndisseminationlibrary.org/display/888.htm. Designed to fit well into
standard outpatient SUD treatment (Donovan et al., 2011), STAGE-12 replaced 5 group and
3 individual TAU counseling sessions. The five 90-minute group sessions were based on
TSF Therapy for Drug Abuse and Dependence (Baker, 1998; Carroll et al., 1998).

The three individual sessions were used to both introduce and draw to a close the group
intervention. In addition, a second purpose of the individual sessions was to initiate an
intensive referral process modeled after Timko et al. (2006) and AA’s Bridging the Gap
program (AA, 1991). This included linking the participant to a 12-Step volunteer who would
attend a meeting with the participant. The combined group and individual sessions were
designed to be delivered over a period of 5-8 weeks, with group treatment delivered weekly
and individual sessions delivered before, during, and after the 5 group sessions.

STAGE-12 was integrated into TAU; that is, STAGE-12 sessions replaced standard
treatment sessions that would otherwise have been received (see Donovan et al., 2011).
However, STAGE-12 participants did receive portions of the standard TAU that were not
replaced. “The 10 selected CTPs provided a mean of 9.6 hours of treatment per week
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(standard deviation [SD] = 2.85, ranging from 6 to 15 hours) for an average of 13.5 weeks
(SD =5.12, ranging from 7.5 to 24 weeks). During the course of the study patients in
participating CTPs typically attended three group sessions and one individual session per
week (Donovan et al., 2013, pp. 105).”

2.4 Measures

2.4.1 Demographics and diagnosis—The parent study used a standard CTN-
developed form and the Addiction Severity Index — Lite (ASI-Lite) (Cacciola, Alterman,
McLellan, Lin, & Lynch, 2007) to collect demographic information. The DSM-IV Criteria
Checklist (DSM-1V Checklist) interview (Hudziak et al., 1993) was used to determine
substance use disorder (SUD) diagnosis.

2.4.2 Baseline motivation and self-efficacy—The 15-item Survey of Readiness for
Alcoholics Anonymous Participation (SYRAAP; Kingree, Simpson, Thompson, McCrady &
Tonigan, 2007; Kingree, et al. 2006) measures ambivalence toward and readiness to engage
in 12-step activities. It includes three subscales (5 items each) with each item rated on a 5-
point Likert scale (1 = strongly disagree, 5 = strongly agree). Items query self-perceptions
about the severity of substance use problems, Perceived Benefits of involvement in 12-step
groups, and Perceived Barriers to participating in 12-step groups. Among those assigned to
STAGE-12, reliability coefficients were alpha = .80 for Perceived Severity, alpha = .84 for
Perceived Benefit, and alpha = .71 for Perceived Barriers.

The SOCRATES-8D (Stages of Change Readiness and Treatment Eagerness Scale, version
8 Drugs; Miller & Tonigan, 1996) is a 19-item measure of readiness to change drug use. The
baseline reliability coefficient for the SOCRATES was alpha = .85. The Drug Taking
Confidence Scale — 8 (DTCQ8) measures confidence in one’s ability to cope with high risk
situations for drug use (Sklar & Turner, 1999). Reliability at baseline for the 8-item
DTCQ-8 was alpha = .89.

Whether or not a patient reported being mandated to participate in this episode of SUD
treatment was also considered as a proxy for internal versus external motivation.

2.4.3 Level of exposure—The counselor recorded participant attendance at individual
and group sessions. While designing the STAGE-12 intervention, the investigators identified
an adequate dose of the intervention a priori as having attended 2 or more individual
sessions plus 3 or more group sessions. Selection of this criterion was based on the
experience of the investigators and treatment program representatives with interventions of
this length and type and the desire to identify a minimal therapeutic dose. In addition, the
shorter 12-Step oriented interventions that had previously been evaluated (Kaskutas, et al.,
2009; Timko & DeBenedetti, 2007; Timko, et al., 2006; 2011) were 6 and 4 sessions in
length, respectively. For this study, this level of attendance was judged to provide sufficient
exposure to STAGE-12 content and to the intensive referral process to be therapeutic.

2.4.4 Participant satisfaction—Stage-12 participants completed the Participant
Satisfaction Survey (PSS) at 60 days, the end of the Stage-12 treatment phase. Seven of the
8 PSS items (e.g., “Overall, how satisfied are you with the STAGE-12 treatment you
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received for your drug problem?””) were based on a 7-point Likert scale, with endpoints such
as 1 = extremely dissatisfied and 7 = extremely satisfied; whereas, one item (“If you were to
seek treatment in the future, would you want to be involved in Stage-12?"") was based on a
5-point Likert scale (1 = definitely not and 5 = definitely yes). Two subscale scores were
calculated: Total Satisfaction Score (6 items, alpha = .88) and Total Benefit Score (2 items,
alpha = .78). In addition, participants rated 8 parts of the STAGE-12 program on a 5-point
Likert scale of 1 = extremely unhelpful to 5 = extremely helpful. For each of these 8
helpfulness ratings, participants could also indicate whether the STAGE-12 component was
not applicable (NA) or did not occur.

2.4.5 Substance use outcome—Number of days of self-reported stimulant drug use
and non-stimulant drug use were computed based on a timeline follow-back procedure, the
Substance Use Calendar (SUC) (Fals-Stewart, O'Farrell, Freitas, McFarlin, & Rutigliano,
2000; Sobell & Sobell, 1992; Walitzer, Dermen, and Barrick, 2009), collected at baseline,
mid-treatment (30-day), end-of-treatment (60-day), first follow-up (90-day), and last (180-
day) follow-up. At baseline, participants were asked about the prior 90 days and at all other
time points they were asked about the days since their last SUC report, thus providing
continuous SUC data from 90 days prior to baseline to the final follow-up (180-day). For the
purpose of analyses, these data were grouped in 30-day increments. The Addiction Severity
Index (ASI) Drug Use Composite and Alcohol Use Composite scores (ranging from 0-1)
were used to measure substance use problems. These scores were available at baseline and at
first and last follow-ups.

At each assessment point, participants provided a urine sample. The variable analyzed for
this report was whether or not a participant submitted a urine drug screen positive for a
stimulant drug (cocaine, amphetamines, or methamphetamine).

2.4.6 Mutual Support Meeting Attendance and 12-Step Activities—Participants’
self-reported attendance at 12-Step mutual support meetings was recorded on the SUC for
the 90-day period prior to baseline and the period between assessments at the mid- and end-
of-treatment visits and at the final two follow-up visits. As with substance use data, if an
assessment was missed, data were collected for the period since the last visit attended. Three
variables derived from the Self-Help Activities Questionnaire (SHAQ) (Weiss et al., 1996)
provided information about participant involvement in a variety of activities. The first
variable was the maximum number of days of self-reported speaking at AA, NA, CA or
CMA meetings, based on how many of the past 30 days participants reported they attended
and spoke at each of the 4 kinds of meetings. The second variable was the maximum number
of days of self-reported duties at AA, NA, CA or CMA meetings within a 30-day window of
assessment. This maximum was computed in the same way; greatest number of days of
service reported among the 4 types. The third variable was the number of other self-help
activities in which the participant engaged within the 30-day assessment window. It ranged
in value from 0 to 6, indicating how many of the following were reported: (1) met with one
or more AA/NA/CA/CMA members outside a meeting; (2) met with sponsor(s) outside
meeting; (3) phoned sponsor(s); (4) received at least one phone call from sponsor(s); (5)
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received at least one phone call from other members, and (6) read 12-Step literature for at
least 5 minutes.

2.5 Analysis Approach

Six of the outcomes are count data, including days of self-reported stimulant use, days of
self-reported non-stimulant use, days of self-help attendance, days of speaking at meetings,
days of self-reported duties, and number of self-help activities. To account for the excess of
zeroes and over-dispersion with three SUC outcomes of count data, a zero-inflated negative
binomial random-effects regression model was utilized. This is a mixture regression model
with two components: a logistic part for zero-inflation (always zero versus not always zero)
and a negative binomial part to assess the full range of count values including some zeroes
which are over-dispersed at each time point. This model was used to evaluate differences
between “high exposure” and “lower exposure” participants on stimulant use (cocaine,
amphetamines or methamphetamines), non-stimulant use (cannabis, opiates or
benzodiazepines), and the number of days of self-reported Self-Help meeting attendance.
The maximum percent of zeroes across 6 post-baseline time points was 77.3%, 73.0%, and
37.1% for these 3 variables, respectively.

Zero-inflated negative binomial random-effects regression models assume linearity. For
three SUC variables, (humber of days of stimulant use, non-stimulant use or number of days
of Self-Help meeting attendance) there was deviation from linearity between baseline and
the first, mid-treatment assessment. To deal with this non-linearity and to avoid more
complex modeling, such as the inclusion of orthogonal polynomials with linear and
quadratic time components, data from 3 pre-treatment periods (60+ to 90 days pre-baseline,
30+ to 60 days pre-baseline, and 30 days pre-baseline) were averaged. This created one
averaged pre-treatment covariate for each SUC outcome, while allowing for the linearity
assumption to be met on the variables across the remaining time points modeled. Although
data from the three pre-treatment time periods are count data and tend to be somewhat
positively skewed, they were not zero-inflated and their average provided more normally-
distributed data suitable for a model covariate. There were no statistically significant
differences between high and low exposure participants on the average pre-treatment
covariates for stimulant use (p = .53), non-stimulant use (p = .40) or the number of days of
Self-Help meeting attendance (p = .99).

The exposure status by time interaction results for the zero-inflated models were interpreted
by considering both the odds ratios (OR) for the logistic part of the model (zero-inflation
and abstinence assessment or no Self-Help meeting attendance) and the incidence rate ratio
(RR) for the negative binomial part (count of substance use days or days of Self-Help
meeting attendance) of the model at each of the 6 post-baseline time points, along with their
95% confidence intervals (CI).

In the analyses with the other three variables of count data without zero-inflation, a regular
negative binomial with over-dispersion data (for the number of self-reported days of
speaking or duties at meetings from the SHAQ) or Poisson with data displaying
equidispersion (for the number of other self-help activities from the SHAQ) random-effects

J Subst Abuse Treat. Author manuscript; available in PMC 2015 October 01.



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

1duosnuely Joyny vd-HIN

Wells et al.

3 Results

Page 8

regression model was used. With these three variables, a single baseline measure was
included within the time effect for the model.

The statistical significance of the exposure status by time interaction effect with the zero-
inflated and regular negative binomial and Poisson regression models was conducted with
algorithms for the OR or RR provided by Hilbe (2008; 2011). With all count data and the
repeated measures aspect of the assessment, random effects models were considered
appropriate to account for the correlation within participants across time.

Analysis of urine screens was conducted with a logistic random effects regression model,
with a baseline urine screen measure covariate. Due to the distributional characteristics of
the ASI data, Alcohol Use and Drug Use composite scores were considered as both a binary
variable (0 versus > 0) and as a continuous variable for scores above 0, utilizing simple
logistic regression or a t-test for the type of variable, respectively, at baseline, 90- and 180-
day follow-up. Given the negative skewness of all Likert-scaled item level and subscale PSS
variables, the non-parametric Wilcoxon two-sample test was used to evaluate differences
between high exposure and low-exposure participants. Differences in proportions for
helpfulness were assessed with the chi-square statistic.

The repeated measures analyses generally required at least one post-baseline value, and due
to missing data across all time assessments for some cases, the regression models are based
on available information and subsamples of the original 234 STAGE-12 participants.
Statistical results were obtained with the SAS (2010) program, and the logistic, negative
binomial and Poisson random-effects regression models were estimated with the NLMIXED
procedure.

3.1 Participant characteristics

A complete description of participants for the full study appears in Donovan et al. (2013). Of
the 234 participants randomly assigned to the Stage-12 intervention, 62% were female, 6.4%
reported Hispanic/Latino ethnicity, 46.2% reported Caucasian race, and 37.6% reported
Black/African American race. They averaged 38.2 years of age (SD = 10.0) and 12.2 years
of education (SD = 1.7). Thirty-four percent were unemployed, and only 15.5% were
currently married. A majority (72.7%) met DSM-IV criteria for current cocaine, 33.8% for
methamphetamine, 6.8% for amphetamine, and 44.9% for alcohol dependence. About one
fifth (22.2%) were legally mandated to attend treatment. The STAGE-12 participants were
not different demographically from those in the TAU condition not included in these
analyses.

3.2 Study retention

Participants assigned to STAGE-12 had the following completion rates of research visits:
baseline n = 233 (99.6%); mid-treatment (30 days post-baseline) n = 190 (81.2%); end-of-
treatment (60 days) n = 168 (71.8%); first follow-up (90 days) n = 153 (65.4%); and last
follow-up (180 days) n= 158 (67.5%). To be included in the analyses presented below,
participants had to have at least one post-baseline visit. Of the 234 assigned to STAGE-12,
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30 (12.8%) did not meet this criterion, leaving an analyzable sample of 204. Those included
in the analysis did not differ significantly from those excluded on gender, age, education,
baseline self-reported stimulant or non-stimulant use, or baseline urine drug screen stimulant
use results.

3.3 Individual and group session attendance

Of the 234 people assigned to STAGE-12, attendance at individual sessions was as follows:
20 (8.5%) attended no sessions; 105 (44.9%) attended 2; and 109 (46.6%) attended all three.
Group session attendance was also negatively skewed: 34 (14.5%) attended no group
sessions; 20 (8.5%) attended 1; 22 (9.4%) attended 2; 32 (13.7%) attended 3 and the number
was the same for 4 sessions; and 94 (40.2%) attended all 5 sessions. The number meeting
the previously defined criterion for therapeutic (high) exposure, attending at least 2
individual and 3 group sessions was 158 (67.5%). Of these, 88 individuals (56% of those
with high exposure) attended all 8 intervention sessions. The distribution of attendance data
supported the decision to use a binary independent variable; examining “dose” of the
STAGE-12 intervention as a continuous variable with these skewed data was not advisable.

Within the analyzable sample of 204 STAGE-12 participants having post-baseline data, 157
(77%) met criteria for high exposure to STAGE -12. This indicates that high-exposure
participants are over-represented and those with low exposure under-represented in the
analysis sample. Of the 30 participants who are not included in this analysis, 97% also did
not meet criteria for high exposure to the STAGE-12 intervention.

3.4 Participant satisfaction

Results from the PSS indicated that high exposure participants scored higher both on the
Total Satisfaction (low exposure M = 27.96, SD = 9.11; high exposure M = 33.85, SD =
4.65; Z=-3.3720, p =.0007) and Benefit (low exposure M = 9.77, SD = 2.59; high
exposure M =11.62, D = 1.79; Z=-3.5710, p = .0004) subscales. Additionally,
participants with high exposure rated all 8 parts of the STAGE-12 program as significantly
more helpful than those with low exposure (p < .05). Concerning whether or not each
intervention component occurred (Rated 1- 5 versus not applicable or did not occur), the
proportions of high versus low-exposure respondents did not differ.

3.5 Substance use outcomes

3.5.1 Self-reported stimulant use—Table 1 presents odds ratios for self-reported
stimulant abstinence and rate ratios for days of use among those who were not abstinent.
Each of these ratios provides different information and each is necessary for a full
understanding, given the zero-inflated distribution of the data (See section 2.5 for rationale).
For the 30 day window from baseline to mid-treatment, the odds of self-reported abstinence
from stimulant use were 41.31 times greater for high- than for low-exposure participants.
The odds ratios declined over time but remained statistically significant at the 30-day
windows between mid-treatment and end-of-treatment, from end-of-treatment to first
follow-up (90 days), and from 91 to 120 days. The rate ratios in Table 1 show that the rate of
stimulant use for non-abstinent high exposure participants was less than half that of non-
abstinent low exposure individuals (RR = 0.42) during the 30-day window between baseline
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and mid-treatment and about half by end-of-treatment. Although the rate of stimulant use
among those with high exposure did not catch up to that of their low-exposure counterparts
until the last 30- day window collected at the last follow-up (days 151-180), the differences
were not significant after the end of treatment.

3.5.2 Self-reported non-stimulant use—High exposure to STAGE-12 was associated
with 4.28 the odds of self-reported abstinence from non-stimulant in use in the 30 days
between baseline and mid-treatment than low exposure (Table 2). At the end-of-treatment
interview, the difference approached significance, but differences were not significant at
follow-up time points. Results were similar for the rate of non-stimulant use among those
who were not abstinent (shown in the rate ratios), with rate of use for those with high
exposure being half that of the low-exposure participants at mid-treatment, and the end-of-
treatment results approaching significance.

3.5.3 Urine drug screens—STAGE-12 participants with high exposure were
significantly less likely at mid-treatment, end-of-treatment and at the first (90-day) follow-
up to provide a urine drug screen (UDS) positive for stimulants. By the time of the last (180-
day) follow-up the difference was not significant, largely due to an increased probability of a
positive UDS among the high exposure individuals. These results are shown in Table 3.

3.5.4 Motivation and Self-Efficacy as Alternate Explanations—Because
participants self-selected into high- and low-exposure groups, there are a number of possible
other-than-causal explanations of the relationship between exposure and substance use
outcomes. One likely explanation is that individuals who begin with greater motivation to
change their drug use are both more likely to remain involved in the intervention and less
likely to use stimulants. Confidence in ability to remain abstinent could be hypothesized to
have either a negative or positive relationship with treatment attendance. High confidence
could lead patients to believe they can stop use without treatment or it could increase
optimism about the potential outcome of treatment. Baseline SOCRATES and SYRAAP
scores were not related to STAGE-12 exposure. Having been mandated to treatment was
also unrelated to exposure. However, the DTCQ total score was significantly positively
associated with STAGE-12 exposure, such that, for a one standard deviation increase in
confidence score (SD = 24.75), the odds of having high exposure to treatment were over 1
1/2 times that of having low exposure (odds ratio = 1.64; 95% CI = [1.23, 2.19]; 2 = 11.32,
p = 0.0008). Baseline DTCQ score was, therefore, entered as a covariate into the models for
self-reported stimulant and non-stimulant use and stimulant-positive UDS results. The
DTCQ was not a significant covariate, and the odds and rate ratios were such that their
interpretation would remain the same (close values and significance and direction the same
as without the covariate). Results shown in the tables are without the addition of this
covariate.

3.5.5 ASI Drug and Alcohol use Composite scores—Odds of having a hon-zero
ASI Drug Composite Score were compared at baseline, first (90-day) and last (180-day)
follow-up. At baseline there was no significant difference, 71 of 75 low exposure (95%), and
136 of 156 high exposure participants (87%) had scores greater than zero (x2 = 3.05, p =
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0.08). High-exposure participants (74 of 124; 60%) were significantly less likely to have a
non-zero Drug Composite score at the 90-day follow-up than were their low-exposure
counterparts (24 of 30; 80%) (x2 =4.31, p = 0.04). By the time of the last (180-day) follow-
up, the two groups were again not different from each other. Seventy seven of 123 with high
exposure (63%) had a non-zero score compared with 29 of 37 (78%) with low exposure (x2
=3.17, p = 0.08). Comparison of numerical Drug Composite scores among those who had a
non-zero score revealed no differences at any of the three time points (baseline, first and last
follow-up) and no differential change from baseline to 90 days, baseline to 180 days, or 90
to 180 days between the two groups.

ASI Alcohol Composite Scores differed by exposure status only at baseline. Proportionately
fewer of those with high exposure (81 of 149; 54%) had non-zero Alcohol Composites than
did the others (50 of 64; 78%) (32 = 10.68, p = 0.001), indicating that those who had a less
than optimal dose of the Stage-12 intervention entered the study with more alcohol
problems. The proportions with non-zero scores did not differ at follow-up, and the numeric
Composite Scores among those with non-zero scores did not differ at any of the three time
points nor change differently for the two exposure groups across the three time points.

3.6 12-Step participation

3.6.1 Meeting attendance—Figure 1 shows the probability of not attending self-help
meetings as reported on the Substance use Calendar during each 30-day period for the two
exposure groups. Presenting the probability of not attending may seem confusing, but recall
that this analysis is carried out in the same way as analysis of days of self-reported substance
use. The distribution is zero-inflated, but in this case the zero represents the undesirable
outcome (no days of attending), whereas with substance use outcomes, the zero represents
abstinence (no days of use). The odds of not attending any self-help meetings were
significantly less for high- than for low-exposure participants at all six assessments. The rate
of attending (number of days of meeting attendance among those with non-zero attendance)
differed significantly between the two groups at mid-treatment (average predicted days for
high exposure = 14.44, for low exposure = 7.91), end-of-treatment (high = 12.80, low =
7.68), and the first (90-day) follow-up (high = 11.22, low = 7.33) but was not significant at
later 30-day intervals.

3.6.2 Mutual support activities—The number of days speaking at a 12-Step meeting did
not differ at any time point between exposure groups. However, those with high exposure
reported more days of performing duties at meetings. This difference was significant from
baseline through the first (90-day) follow-up but not at the 180-day follow-up. There was a
significant time effect (t197 = 2.66, p = .008) but no significant Time by Exposure Status
interaction. This indicates that both exposure groups increased performing duties over time
but the two groups did not increase at a differential rate.

The model-based average predicted number of other 12-Step-related activities is shown in
Figure 2. The two exposure groups differed significantly at every time point, including
baseline, indicating that those with high exposure began the study with greater meeting
involvement. There was not a significant time effect, nor was there a significant time by
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exposure interaction. The initial difference between those who met optimal exposure criteria
and those who did not was simply maintained.

4 Discussion

4.1 Results Summary

Although outpatient SUD treatment is thought to be characterized by high drop-out rates and
low rates of treatment completion, exposure to STAGE-12 treatment was relatively high for
this 8-session intervention embedded within intensive outpatient treatment as usual. Over
two thirds of patients met criteria for high exposure to the STAGE-12 intervention, and there
was relatively low early attrition; only 8 percent failed to attend any sessions. These results
compare favorably with other studies of short-term outpatient treatment with stimulant
users. For example, Aharonovich (2006) and colleagues reported that 28% of cocaine users
completed treatment (in treatment at least 12 weeks and missing no more than 2 consecutive
weeks). Similarly, Covi and colleagues (Covi, Hess, Schroeder & Preston, 2002) found that
33.8% of cocaine users completed 12 weeks of individually delivered CBT, regardless of
whether they were assigned to attend twice weekly, weekly, or bi-weekly sessions.
However, the experimental intervention in this study required somewhat less of participants
than was required in those studies. In some CTPs concurrent TAU was about the same
length as STAGE-12, but in others it was quite a bit longer. Because the current study did
not gather data on attendance at concurrent TAU, it is not possible to determine how either
length or attendance at TAU correlated with STAGE-12 exposure or how TAU attendance
affected outcome.

Patient satisfaction with treatment is one possible basis for high levels of exposure. Indeed,
in this study, high exposure participants rated the STAGE-12 intervention as more beneficial
and they reported greater overall satisfaction with it than did those who attended less. A
particular source of this satisfaction was not identified, as high-exposure participants rated
all 8 program elements (counselor, group meetings, individual sessions, better understanding
of 12-Step programs, assignments/recovery tasks, encouragement to get involved in 12-Step,
arrange to have outside 12-Step member help, and attend 12-Step meetings in the
community) as helpful. Greater exposure to the treatment could result in patients’ perceiving
more benefit. For clinicians, early patient dissatisfaction with treatment might serve as a
warning signal for drop-out, and addressing it could lead to improved treatment retention
and outcome.

Regarding both primary and secondary outcomes, those achieving high exposure to
STAGE-12 compared with those with less exposure, demonstrated: (1) higher odds of self-
reported abstinence from and lower rates of stimulant drug use; (2) lower probabilities of
stimulant positive urines; (3) higher odds of self-reported abstinence from and lower rates of
non-stimulant drug use; (4) lower odds of not attending and higher rates (days) of attending
12-Step self-help groups; (5) greater likelihood of reporting no drug problems; (6) a greater
maximum number of days of self-reported duties at meetings; and (7) more types of other
12-Step activities engaged in during 30 day assessment windows. Most of these differences
declined over time from early treatment to 180-day follow-up, but two (attending any versus
no 12-Step meetings, and active involvement in 12-Step activities) were still significant by
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the last follow-up visit. The latter difference represented maintenance of a disparity present
at baseline. It is of note in this context that the MAAEZ 12-step facilitative intervention had
its greatest effect in the subgroup of individuals with more prior 12-Step meeting exposure
and the only factor found to mediate positive outcomes for the entire sample was doing
service across the 6- and 12-month post-treatment follow-up period (Subbaraman, Kaskutas
& Zemore, 2011).

As discussed under “limitations” below, it cannot be concluded that STAGE-12 exposure
produced these better short-term outcomes, as the reverse could very well be true.
Individuals struggling with abstinence during treatment are known by clinicians to be less
likely to comply with treatment. In addition, continuing to use drugs after entering treatment
is likely to influence the degree to which a person is a reliable attender or active participant
in self-help meetings. This latter point is also consistent with previous findings that lower
levels of patient satisfaction are associated with and may be a marker of greater substance
use within the active phase of a number of different psychosocial therapies, including TSF
(Donovan, Kadden, DiClemente, & Carroll, 2002).

As with the findings regarding treatment satisfaction, one or more additional factors could
account for both compliance and outcome. Measures of pretreatment readiness to change
and confidence in ability to avoid using drugs were examined as possible alternate
explanations. Readiness to change was not associated with exposure to STAGE-12, and
confidence did not account for the association between exposure level and substance use
outcomes.

Participants who attended the STAGE-12 intervention at a high level showed evidence at the
study outset of greater 12-Step involvement, and to a great extent, they maintained a higher
rate of involvement over time. From the primary outcome analysis for this study (Donovan
etal., 2013), as a group, STAGE-12 participants had greater odds of self-reported abstinence
but also higher rates of during-treatment drug use among those not abstinent than among
those not randomized to STAGE-12. The current analysis indicates that the greater degree of
abstinence is likely accounted for by high exposure STAGE-12 participants. Together, both
analyses suggest that STAGE-12 influences treatment outcome by supporting already
existing 12-Step meeting involvement over time. Unlike the STAGE-12 — TAU comparison
in the primary outcome paper, STAGE-12 high attenders who were not abstinent did not
show higher rates of drug use than those with lower attendance. This suggests that perhaps
the higher rates of during-treatment drug use for STAGE-12 versus TAU found in the
primary outcome paper may be driven by those with lower exposure to the intervention.

4.2 Comparison of Findings to Previous Studies

This study is consistent with findings of previous trials of interventions seeking to increase
utilization of 12-Step meetings, demonstrating that higher “doses” of 12-Step-oriented
interventions are related to improved 12-Step attendance and participation. For example,
Timko and colleagues (2011) reported that the number of intensive referral sessions attended
was associated with attending mutual support meetings, greater readiness to attend dual-
focus (for co-occurring disorders) meetings, and greater involvement in substance-focus
meetings over six months following intervention. Timko et al. (2011) did not report the
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association between intervention dose and substance use outcome; however STAGE-12
findings are consistent with those of other studies that have found associations between dose
of 12-Step oriented therapies and substance use outcome. For example, Kaskutas and
colleagues (2009) found a positive linear association between dose of MAAEZ and self-
reported abstinence at 12 month follow-up. The current study replicates the finding of an
association between 12-Step oriented treatment exposure and both 12-Step involvement and
substance use outcome; but the associations were longer-lasting in both the Timko et al.
(2011) and Kaskutas et al. (2009) studies. This difference could be a function of differences
in setting, clinicians, patients, or the interventions.

4.3 Limitations

This analysis examined only individuals initiating treatment in CTN community treatment
programs (CTPs) who volunteered to participate in a randomized study of STAGE-12 versus
TAU. These CTPs may represent a select set of programs in that they have agreed to
ongoing involvement in research and may have more readiness to implement treatment
innovations than do other programs. However, as recounted in Potter et al. (2011), the
selection process for the STAGE-12 study involved purposefully recruiting three research-
naive sites from among the many programs with membership in the CTN. “The inclusion of
such research naive sites...increased the generalizability of findings to ‘real life’ community
programs rather than only to large, research intensive sites.” (Potter et al., 2011, p. 406).
Likewise, patients who volunteer for such a study may be more interested in facilitation of
their involvement in 12-Step programs or may be generally more motivated to do well in
treatment. Thus, the results likely do not apply equally to all patients in all types of
programs. However, similar limitations can be applied to most SUD treatment studies, and
every effort was made in these clinics to recruit all potentially eligible patients. The
proportion of women in the sample, 62%, is not typical of SUD treatment. The gender
distribution has varied considerably across CTN studies, and, within studies, across sites.
Korte and colleagues (Korte, Rosa, Wakim, & Perl, 2011) examined gender differences in
treatment exposure across 24 completed CTN trials, including the STAGE-12 study, and
found no effect of gender on exposure. Within the STAGE-12 trial, there was also no gender
difference.

Only those assigned to the STAGE-12 arm are included in these analyses, so differences
between levels of exposure can only be generalized to this or very similar interventions.
Within the STAGE-12 condition, participants self-selected into exposure groups, and more
of those with low exposure failed to return for follow-up assessment. This resulted in
underrepresentation of low exposure patients in these analyses. It is not known what effect
this might have on the results. In general, loss to follow-up may have biased these findings.

Because of a lack of comparable attendance data for those assigned to TAU in this study, it
is not possible to examine interactions between condition assignment and intervention
exposure, and we cannot make causal attributions about the association between exposure
and outcome. The association must be investigated further, using different designs.

Two additional limitations, common to a number of SUD treatment studies, are a reliance on
self-report for most outcomes and limited use of urine drug screens to validate this report.
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These screens were done at a limited number of assessment points, known in advance to the
participants. Regarding these two limitations, all self-report and urine screen data were kept
confidential; they were not reported to staff at the treatment programs, and there were no
negative consequences for reporting substance use or providing a positive UDS.

4.4 Implications for Treatment

Beginning 12-Step involvement early in treatment has been found to be beneficial (Moos &
Moos, 2004). Although a majority of community-based treatment programs either encourage
or require 12-Step attendance, few have a standard program for systematically orienting
patients to 12-Step involvement and promoting an understanding of 12-Step principles and
philosophy as well as attendance and active involvement in meetings (Caldwell, 1999;
Humphreys & Moos, 2007; Humphreys et al., 2004). Manual-based interventions, such as
STAGE-12, provide programs with a method of standardizing this type of orientation and
encouragement. The intervention highlights the potentially powerful benefits of 12-Step
involvement, particularly for patients with initial reservations. Furthermore, for those who
are hesitant to go to 12 Step meetings, it provides active support for attending a first
meeting, in the person of a community volunteer.

The current study demonstrates that it is feasible to interest people entering intensive
outpatient treatment in a 12-Step oriented intervention and that individuals who agree to
participate can be retained in the intervention at relatively high rates. Note that this is not
meant to suggest a higher rate of attendance than TAU. It is important to note, however, in
this particular study, the STAGE-12 intervention was embedded within standard TAU for
those agreeing to participate and assigned to STAGE-12, mirroring what would likely be the
case in programs adopting STAGE-12. Thus, attending STAGE-12 was part of meeting
requirements for completing treatment. About 20% of participants were court-mandated to
treatment (Donovan et al., 2013), but others may also have had external pressures related to
satisfying program requirements. In addition, no association between being mandated to
treatment and level of STAGE-12 exposure was found. Under these conditions, the current
study demonstrates feasibility in that when this intervention is part of TAU, patients do
attend.

The design of this secondary analysis cannot demonstrate a causal relationship between
STAGE-12 exposure and positive outcomes. Studies that experimentally examine differing
levels of exposure to treatments of the same type are rare, most likely due to difficulty
differentiating non-specific effects of time and attention from specific effects of different
doses of a given treatment. In studies employing experimental designs that manipulate
psychosocial treatment exposure, the majority have failed to find an effect of exposure
(Covi, Hess, Schroeder, & Preston, 2002; Dennis et al., 2004; Kidorf et al., 2013). However,
one study that manipulated counseling attendance through contingency management
(Brooner et al., 2004) found both better counseling attendance and better treatment response
among methadone patients to whom contingencies were applied. What does it mean, then,
that treatment exposure and outcomes are associated but that this is generally not reproduced
experimentally and is not, in this study, accounted for by patient mativation or abstinence
self-efficacy? One interpretation shared by both clinicians and researchers is that both
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exposure (e.g., sessions attended or weeks retained) and patient behavior outside of
treatment (e.g., substance use or 12-Step meeting attendance) are related indications of
outcome, or how a patient is doing in treatment. Will simply working to increase attendance
result in greater abstinence? Perhaps not, but early missed sessions may signal a patient who
is in need of adjustments to the treatment plan. In this analysis, more satisfaction with
STAGE-12 was associated with higher exposure. In a separate analysis of STAGE-12 data
(Campbell et al., in press), both therapeutic alliance and counselor competence were
significantly associated with treatment retention. These results point to a need for attention
to counselor training and to ongoing monitoring of the counselor-patient relationship and
patient satisfaction.

Among STAGE-12 participants, there was a baseline difference in ASI Alcohol Composite
scores, with low attenders more likely to begin treatment with more severe alcohol
problems. There is evidence that stimulant users in treatment who have concurrent alcohol
problems have a number of other problems that may make them more likely to fail to remain
in treatment (Hartzler, Donovan, & Huang, 2011). Assuming again, that retention is one
indicator of patient progress, clinicians may find it beneficial to focus greater efforts on
those struggling most with alcohol. The declining effects of STAGE-12 exposure across
follow-up time points suggest a possible need for booster group or individual sessions that
would reinforce lessons learned in the earlier sessions. This clinical approach fits within a
framework of chronic disease management in which single episodes of treatment are not
expected to have long-lasting effects. These clinical implications are also topics for further
research.

4.5 Implications for Future Research

The present analyses demonstrate a clinical advantage associated with attending at least 2
individual and 3 group STAGE-12 sessions. It does not contribute to an understanding of the
essential components of the intervention. A two-group randomized trial cannot address this
question, but it could be investigated using a multi-phase optimization strategy (MOST)
(Collins et al., 2011; Collins, Murphy & Strecher, 2007), a framework for employing
factorial designs to identify the most effective intervention modules.

The current study focused specifically on facilitating involvement in 12-Step oriented
mutual aid groups (AA, CA, NA, or CMA). It is not clear whether the 12-Step philosophy is
an essential component of mutual aid or programs that facilitate involvement in mutual aid.
This warrants more research, perhaps examining involvement in alternative mutual aid
groups, such as SMART Recovery and Rational Recovery.

A number of programs involved in the CTN trial of STAGE-12 chose to incorporate all or
parts of the STAGE-12 intervention into their programs at the conclusion of the trial. Some
programs incorporated only the group sessions, while retaining their standard treatment for
the individual sessions. Several program directors indicated that implementation of the
intensive referral posed the greatest challenge; it necessitated additional coordination with
12-Step volunteers in the community. Research on implementation of 12-Step-oriented
treatments would help to identify organizational, staffing, intervention, and policy context
variables that act as facilitators or barriers to adoption.
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Figure 1.
Model-based average predicted probability of NOT attending self-help meetings,

STAGE-12 high exposure versus low exposure.
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Figure 2.
Model-based average predicted number of other self-help activities, STAGE-12 high

exposure versus low exposure.
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