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Abstract

This study evaluated the effectiveness and cost-effectiveness of two types of outpatient treatment
with and without Assertive Continuing Care (ACC) for 320 adolescents with substance use disorders.
Study participants were randomly assigned to one of four conditions: (a) Chestnut’s Bloomington
Outpatient Treatment (CBOP) without ACC; (b) CBOP with ACC; (c) Motivational Enhancement
Therapy/Cognitive Behavior Therapy-7 session model (MET/CBT7) without ACC; and (d) MET/
CBT7 with ACC. All study conditions attained high rates of participant engagement and retention.
Follow-up interviews were completed with over 90% of the adolescents at three, six, nine, and twelve
months after treatment admission. There was a significant time by condition effect over 12 months,
with CBOP having a slight advantage for average percentage of days abstinent. Unlike previous
findings that ACC provided incremental effectiveness following residential treatment, there were no
statistically significant findings with regard to the incremental effectiveness of ACC following
outpatient treatment. Analysis of the costs of each intervention combined with its outcomes revealed
that the most cost-effective condition was MET/CBT7 without ACC.
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1. Introduction

It is estimated that over two million adolescents in the U.S. have substance abuse and
dependence disorders (Substance Abuse and Mental Health Services Administration, & Office
of Applied Studies, 2007a). Half of substance abuse treatment admissions for persons aged 12
to 17 are referrals from the juvenile justice system (Substance Abuse and Mental Health
Services Administration & Office of Applied Studies, 2007b). Moreover, studies have shown
relationships among substance use and grades, truancy, and school dropout (Bray et al.,
2000; Fergusson et al., 2003), as well as co-occurring mental health problems (Chan et al.,
2008; Kaminer & Bukstein, 2008). Effective treatments are needed to help alleviate the
multiple problems associated with adolescent substance abuse.

*The CONSORT statement checklist for the randomized trial reported in this article is available with the online version of this article at
doi:xxx/j.drugalcdep.xxx ...
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Almost 90% of adolescents entering treatment in the U.S. are in outpatient settings (Substance
Abuse and Mental Health Services Administration & Office of Applied Studies, 2007a).
Recently, anumber of well-designed studies have demonstrated promising outpatient treatment
approaches for adolescents (Dennis et al., 2004; Waldron & Turner, 2008; Williams & Chang,
2000). The approaches evaluated include ones based on Motivational Enhancement Therapy
(MET; Monti et al., 2001), Cognitive Behavior Therapy (CBT; Waldron et al., 2001), or their
combination (Dennis et al., 2004), Adolescent Community Reinforcement Approach (A-CRA;
Dennis et al., 2004; Godley, Meyers et al., 2001), and a number of family interventions,
including Multisystemic Therapy (Henggeler et al., 2006), Multidimensional Family Therapy
(Liddle et al., 2001), and Brief Strategic Family Therapy (Szapocznik et al., 1986, 2003).

Community-based treatment providers are encouraged by researchers and their funders to use
these evidence-based interventions (Gotham, 2006); however, there is debate about whether
this means the adoption of a specific evidence-based treatment (EBT) or multiple empirically
supported treatment practices. For example, Fixsen and colleagues (Fixsen et al., 2005) define
an Evidence-Based Program as:

“Organized, multi-faceted interventions that are designed to serve consumers with
complex problems. Such programs, for example, may seek to integrate social skills
training, family counseling, and educational assistance, where needed, in a
comprehensive yet individualized manner...” (Fixsen et al., 2005, p.82).

An example of such a multi-faceted intervention is Chestnut’s Bloomington Outpatient
Program (CBOP; Godley et al., 2003), which was developed over a twenty year period based
on multiple empirically supported practices derived from different, but seemingly
complementary, theories of change (e.g., Rogerian, behavioral, cognitive, and mutual support).
Rogerian (Rogers, 1951, 1959) practices include unconditional positive regard, acceptance,
and rapport building, which are used by clinicians to help foster change through development
of a strong therapeutic alliance. Behavioral skill building approaches are believed to help
adolescents incorporate new skills that can increase positive consequences from their
environment (Hester & Miller, 1989; Kazdin, 2000). Cognitive therapy emphasizes evaluating
perceptions and thoughts and changing thinking patterns by reframing and cognitive
restructuring to result in the adolescent deciding to engage in more positive/healthy actions
(Ellis et al., 1988; Walen et al., 1992; Yankura & Dryden, 1990). Mutual support or 12-step
approaches are thought to complement other approaches by creating a supportive environment
to help achieve and maintain recovery (White, 2009). For a similar reason, the program
incorporates family education and therapy groups (Risberg & Funk, 2000) to help increase the
support for recovery once an adolescent completes treatment. Additionally, state licensure
guidelines mandate the use of American Society of Addiction Medicine (ASAM) Patient
Placement guidelines (American Society of Addiction Medicine, 2001), which require ongoing
assessment of individual needs, resulting in an individualized number of treatment sessions.
Though comprehensive, the cost of a program that incorporates so many different components
is high, so it is important to understand not only its effectiveness, but also its cost-effectiveness.

In contrast, the five-session Motivational Enhancement Therapy and Cognitive Behavior
Therapy (MET/CBT; Sampl & Kadden, 2001) is a brief intervention with a fixed number of
sessions that shares some of the same theories of change as the CBOP model. This EBT was
developed and evaluated in the Cannabis Youth Treatment (CYT) study (Dennis et al., 2004).
The two MET sessions are based on the hypothesis that individuals will achieve greater change
when motivation comes from within them rather than when others attempt to impose it (Miller
& Rollnick, 1991). MET uses Prochaska and DiClemente’s (1984) five stages of change model
(precontemplation, contemplation, determination, action, and maintenance) in combination
with multiple techniques (e.g., highlighting discrepancies, rolling with resistance) to enhance
motivation to change. The three CBT group sessions then help the adolescent develop the
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coping skills needed to recognize and manage common risk situations that typically lead to
drug use (Monti et al., 1989). Within this model, skill deficits are viewed as a primary cause
of relapse. Therefore, the group process focused on teaching and rehearsing these skills, and
developers hypothesized that group members may become part of a recovery network for each
other (Diamond et al., 2002). Due to its brevity and use of groups for three of the five prescribed
sessions, it is not surprising that MET/CBTS5 was found to be one of the most cost-effective
approaches in the CYT study (Dennis et al., 2004).

In a quasi-experiment (Godley et al., 2004), outcomes for 274 adolescents were compared with
those who received either Chestnut Health System’s Bloomington Outpatient Treatment
(CBOP; Godley et al., 2003) or one of three research-based interventions (including MET/
CBT) inthe CYT study (Dennis etal., 2004). Adolescents in the CBOP cohort had significantly
longer lengths of stay and received over three times as many hours of treatment. After
controlling for initial differences in substance use severity, mixed effects analyses revealed
that the CYT participants were significantly more likely to report decreases in their substance
use, but the CBOP participants were significantly more likely to report an increase in self-help
attendance and a decrease in recovery environment risk. However, given that the Cannabis
Youth Treatment participants had twice as much substance use at intake as the CBOP group,
it is unclear whether a quasi-experimental design was sufficient to control for these initial
differences between groups, and a randomized clinical trial is needed to better understand the
comparative clinical and cost-effectiveness of these interventions.

A clinical trial evaluating the two outpatient interventions also provides the opportunity to
evaluate the combination of an assertive continuing care approach with these outpatient
treatments. Outcome data from even the best interventions tested in randomized clinical trials
reveal that it is common for many adolescents to experience periods of relapse after treatment
(Dennis et al., 2004; Godley et al., 2004; Waldron et al., 2001). Thus, it was hypothesized that
regardless of the length of time in outpatient treatment, participants might benefit from a
subsequent period of continuing care focused more on support for recovery. Continuing care
has been described as services to maintain therapeutic gains from prior treatment (Ito &
Donovan, 1986). Assertive Continuing Care (ACC) has been evaluated following residential
substance abuse treatment for adolescents and was found to be related to better rates of
abstinence from marijuana following discharge (Godley et al., 2002, 2007). Its hypothesized
mechanisms of change are that adolescents can be linked to continuing care if clinicians provide
these services in the adolescent’s home and community and that in the context of the
adolescent’s environment, new skills can be reinforced and support for recovery enhanced.
Prior research has provided support for these hypothesized mechanisms of change since ACC
improved abstinence outcomes by decreasing both environmental (arguments, fights at home,
nights away from home, increased 12-step attendance) and social (association with using peers)
risks (Garner et al., 2007). We know of only one recently published outcome study of
continuing care for adolescents following outpatient treatment, which showed promise for an
active aftercare component (Kaminer et al., 2008). No experimental studies have examined the
combination of ACC with different types of adolescent outpatient treatment, although it seemed
reasonable to expect that this intervention would improve effectiveness, especially when
combined with a shorter outpatient treatment episode since lengths of stay over 90 days in
outpatient treatment have been shown to increase treatment effectiveness (Hser et al., 2001).

This paper describes the findings from a randomized design with intent-to-treat analysis
comparing the relative effectiveness and cost-effectiveness of two forms of outpatient
treatment with and without ACC. Based on the prior quasi and experimental studies reviewed
above, we hypothesized that MET/CBT would be more effective and cost-effective than CBOP
in terms of increasing days abstinent and decreasing substance abuse problems. Additionally,
we hypothesized that the groups receiving ACC would have significantly better outcomes than
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the groups without ACC. Lastly, we hypothesized that adding ACC to MET/CBT would be
the most cost-effective option in terms of days abstinent.

2. Methods

2.1. Participants

Adolescents from rural and urban parts of Central Illinois were enrolled in the study between
September 2002 and December 2007. They were referred to services by the juvenile justice
system (56%), a family member (23%), another agency (11%), and other sources (10%). Based
on self-report, 38% of the adolescents had private insurance, 34% had public insurance, and
28% had mixed sources of insurance, did not know, or had no insurance. Adolescents met
inclusion criteria if they were 12 to 18 years old, met ASAM’s (2001) Patient Placement criteria
for Level I Outpatient treatment based on a substance abuse or dependence diagnosis and six
dimensional admission criteria (i.e., severity of intoxication/withdrawal, physical health,
emotional/behavioral health, treatment readiness, relapse potential, and recovery
environment), and attended an admission appointment.

Out of 557 assessed for eligibility, 551 unique adolescents met all inclusion criteria. Out of the
551 eligible, 154 were excluded from the study for one or more of the following reasons, they:
(a) were “stepped-down” from residential treatment and were therefore more severe than
adolescents who entered outpatient treatment from the community (n = 102); (b) were
recommended only for individual counseling, as both outpatient treatment conditions had
group components (n = 21); (c) were a ward of the state (n = 27); (d) did not have a parent/
guardian present during admission to outpatient treatment (n=4); (e) appeared to have
insufficient mental capacity to provide informed consent (n = 2); or (f) did not speak English
with sufficient ability to understand study procedures and instruments (n=1). Among the 397
adolescents passing all inclusion and exclusion criteria, 320 (81%) agreed to participate in the
current study and were randomized. If adolescents chose not to participate in the study, they
were offered admission to the regular outpatient treatment program (CBOP). When refusers
(n=77) were compared with those who agreed to participate, refusers were significantly older
(t(335) = 2.02, p < .05; M =16.2) than study participants (M = 15.9, d = 28). See Figure 1 for
additional data on participant flow through the experimental conditions.1

Participation was voluntary and under the supervision of Chestnut’s Institutional Review Board
on Human Subjects, and both the adolescent and a parent/guardian had to agree to study
participation and sign the informed consent form after an explanation by research staff. A
Federal Certificate of Confidentiality was obtained to further protect the confidentiality of
participants’ data.

The average participant age was 15.9 years old (SD = 1.2). Seventy-six percent were male,
73% were Caucasian, 13% were African American, 93% were in school, and 73% were
involved in the criminal justice system. Based on endorsing DSM-IV symptoms consistent
with diagnoses of past year substance abuse or dependence using the GAIN-I or other
information available to their therapist (e.g., collateral report), seventy-five percent met criteria
for cannabis abuse or dependence, 49% met criteria for alcohol abuse or dependence, and 35%
met criteria for both cannabis and alcohol disorders. Over half (56%) reported symptoms for
co-occurring psychological problems (this includes depression, generalized anxiety, trauma,
ADHD, and conduct disorder). The only variable for which there was a significant difference
by condition was the percentage of participants with cannabis dependence disorder (see Table
1). There were no significant differences for type of reported payer.

1The CONSORT statement checklist of items to report for a randomized trial available with the full text online version of this paper at
doi:xxx/j.drugalcdep.xxx ...
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2.2. Description of Treatment Conditions

2.2.1. Chestnut Bloomington Outpatient (CBOP)—As noted above, CBOP is an
evidence-informed intervention that has developed over twenty years and been shaped by
treatment research. The underlying theory of change is that the combination of multiple
evidence-based and best-practice treatment components will increase the adolescent’s desire
to change, provide the necessary skills, and create an environment supportive for this change.
The intervention is based on a manual (Godley et al., 2003) and is primarily delivered through
skill and therapy groups, combined with a limited number of family and individual sessions
for treatment planning and progress reviews. Though it evolved from practice, CBOP has been
evaluated (Godley et al., 2004), recognized by Drug Strategies’ Guide to Treating Teens (Drug
Strategies, 2003), and is listed on SAMHSA’s National Registry of Evidence-Based Programs
and Practices.

2.2.2. Motivational Enhancement Therapy/Cognitive Behavior Treatment (MET/
CBT7)—This intervention was based on a manual developed and evaluated in the Cannabis
Youth Treatment study (Dennis et al., 2004). For this study, the five-session MET/CBT model
(Sampl & Kadden, 2001) was supplemented with two family sessions to address concerns
raised about the lack of parent involvement in the intervention (Godley, White et al., 2001)
and best-practice recommendations that parental involvement is necessary for adolescents in
substance abuse treatment (Center for Substance Abuse Treatment, 1993). The first session
was a family session, which provided parents with an overview of the intervention and a review
of several intervention-specific materials (i.e., signs and symptoms card, adolescent and parent
education packets). The next session was the first individual participant MET session that
focused on building rapport, explaining treatment expectations, assessing and building
motivation, and reviewing the adolescent’s Personalized Feedback Report. The latter contained
information from the intake assessment that outlined the adolescent’s substance use, use-
related problems, and reasons for quitting. During the third session, the therapist reviewed
progress and helped the adolescent complete a functional analysis of substance use and a
personal goal worksheet related to quitting substances. During sessions 4-6, the adolescent
joined a closed group of six adolescents for 90-minute CBT skills groups, which focused on
alcohol and drug refusal skills, enhancing social support, planning for unanticipated high-risk
situations, and coping with relapse. The last session was a family session during which the
therapist reviewed the adolescent’s progress to date, relapse signs, and continuing care plans.
Treatment was approximately 12 weeks long because time elapsed while waiting for six youth
to accumulate for the three group sessions that followed the two individual sessions.

2.2.3. Assertive Continuing Care (ACC)—ACC is a home-based continuing care
approach that takes place over a 12 to 14 week period and has shown promise in a randomized
clinical trial of adolescents discharged from residential treatment (Godley et al., 2002, 2007).
Following an operant reinforcement and skills training model, ACC combines the Adolescent
Community Reinforcement Approach (Godley, Meyers et al., 2001) and case management
services (Godley et al., 2006) to help adolescents and their caregivers engage in prosocial
activities, skills, and needed community services during weekly home visits.

2.3. Involvement in Juvenile Justice and Other Services

Seventy-three percent of the sample was involved in the juvenile justice system; most were in
diversion services, with a smaller number on probation. No juvenile drug court was available
in the service area, and adolescents’ legal requirements varied and were not manipulated as

part of the study. Therapists for both outpatient conditions completed weekly forms for each
adolescent’s court officer, which included attendance, level of participation in treatment, the
youth’s level of recovery orientation, results of alcohol and drug screens, and general progress
toward discharge or need for a higher level of treatment. Adolescents were not admitted to
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treatment if they were receiving substance abuse treatment elsewhere, but some adolescents
participated in other mental health treatment (e.qg., counseling and/or medication management).

2.4. Procedures

2.4.1. Randomization—After agreeing to participate in the research study, participants were
enrolled and assigned by research staff to one of four conditions based on a randomization log,
which was generated by the project manager and consisted of alternating blocks of six
assignment slots to the MET/CBT?7 intervention (due to closed groups) or CBOP. A coin was
flipped to determine which treatment condition would be the initial outpatient condition.
Within each block of a treatment assignment, there were alternating assignments to the
continuing care conditions, with the first continuing care condition in each block also
determined by a coin toss. Thus, each participant was simultaneously assigned to one of the
outpatient treatments and one of the continuing care conditions. The randomization log was
stored in a locked file cabinet in the office of research staff. Analysis of participant
characteristics revealed no significant differences by condition in 19 of the 20 participant
characteristics listed in Table 1 (within the limits of what would be expected by chance). The
one significant difference among groups (i.e., cannabis dependence) was tested by controlling
for it in the core analysis, and it did not change the outcomes. It was not possible to blind staff
to condition; however, research staff with no connection to the conditions administered all
follow-up interviews.

2.4.2. Assessments, Incentives, and Treatment Costs for Participants—Baseline
measures that took approximately two hours were collected from each adolescent at admission
and were administered by intake clinicians with master’s degrees, and follow-up measures
were completed at three, six, nine, and 12 months after admission. The Accusign DOA 2 THC/
COC Panel Assay using solid-phase chromatographic membrane immunoassay technology
was used for the detection of cannabis and cocaine at the time of the 3 and 12 month interviews.
Adolescents and their guardians were informed when urine samples would be collected at the
time of informed consent and reminded when arranging interview appointments. Samples were
temperature monitored, unobserved, and screened in a specially designated bathroom in the
research office after the interview was completed. Adolescents were able to decline providing
a sample without penalty. At each follow-up wave, adolescents were compensated $40 for
completing measurement interviews, and an additional $10 for completing the interview within
one week of its due date. Follow-up interviews lasted between one and one and a half hours
and were administered by research staff with bachelor’s or master’s degrees. Interviews were
conducted in a research office, homes, or in correctional or treatment centers. Training in the
study assessments included formal training sessions, observation, feedback on audiotaped
administrations until certification was achieved, and ongoing monitoring with scheduled
reviews of additional audiotapes. Follow-up rates were 97%, 96%, 93%, and 91% for each
respective follow-up wave and were above 90% for each condition by wave. The last follow-
up interview was completed in December 2008. Outpatient treatment costs for participants
were covered either by insurance, grants, public aid, or by self-pay. There were no significant
differences by funder. ACC was provided at no cost.

2.4.3. Clinician Characteristics—Twelve clinicians provided treatment during the course
of the study. In general, clinicians provided only one type of treatment; however, due to
insurance requirements for specific credentials, one clinician treated three adolescents in each
of the outpatient conditions. This individual was the clinical supervisor and had delivered the
CBOP intervention for several years prior to the study, had been trained on MET/CBT7 by the
author of the treatment manual, and was certified to train and supervise others in MET/CBT.
Characteristics of the eight clinicians delivering the CBOP intervention were: Caucasian
(87.5%); African American (12.5%); female (62.5%); with a Master’s Degree (87.5%); and
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with a Bachelor’s Degree (12.5%). Characteristics of the four clinicians delivering the MET/
CBT7 intervention were: Caucasian (100%); female (75%); with a Master’s Degree (75%);

and with a Bachelor’s Degree (25%). The one clinician delivering ACC was a Bachelor-level
Caucasian female. On average, clinicians treated 28 adolescents (SD = 34.65; range 1-110).

2.4.4. Clinician Training and Fidelity Monitoring—CBOP clinicians were trained and
supervised as required in the treatment manual (Godley et al., 2003). The program had several
training and monitoring practices already in place, and relying on these existing fidelity
monitoring approaches helped ensure the “usual treatment” did not change as a result of the
experiment. The initial training process included several tasks, such as completion of reading
and written assignments, development and review of treatment plans, observation of therapy
groups and adolescent-family interactions, and participation in the team clinical decision
making process. The supervision process included six primary components: (a) weekly clinical
supervision sessions; (b) informal consultations with the supervisor as needed; (c) supervisor
observation of the clinician in sessions; (d) staff meeting discussions; () supervisor completion
and feedback of a “Clinical Competency Skills” checklist after three months of employment
and annually thereafter; and (f) peer review of performance improvement data. Clinicians
delivering CBOP were also required to record therapeutic activity session data.

Experts in the respective interventions trained clinicians providing MET/CBT7 and ACC in
two- to three-day sessions. After training, clinicians providing these models were required to
regularly audio record their sessions, and these recordings were rated by clinical supervisors
with fidelity checklists, which were reviewed during weekly supervision meetings. Clinicians
also entered treatment data in electronic systems designed to facilitate monitoring of modality-
specific treatment fidelity. Reliability of the clinicians’ data was examined by comparing their
reports to what supervisors heard while listening to audio recorded sessions. Comparisons were
made across activities reported by clinicians and those observed by supervisors across MET/
CBT7 and ACC sessions. There were high agreements between supervisors and clinicians,
with kappa’s ranging from 0.79 to 1.00.

2.5. Measures

Participant characteristics, other treatment received, and outcomes were collected using the
Global Appraisal of Individual Needs (GAIN; Dennis, Titus et al., 2003; Dennis et al., 2009),
which is one of the most widely used measures in adolescent substance abuse treatment
evaluation. These data were supplemented with data from staff service logs and urine tests.
Below are descriptions of the study’s key outcome and process measures.

2.5.1. Clinical Outcomes—~Primary outcome measures were the percentage of days
abstinent from any alcohol and drugs, days abstinent from alcohol alone, substance use
problems, and recovery status at the end of the study. The GAIN’s Substance Problem Scale
(SPS) is based on recency ratings (e.g., past month, two to 12 months ago, more than 12 months
ago, never) on 16 symptoms: seven corresponding to DSM-1V criteria for dependence, four
for abuse, two for substance-induced health and psychological problems, and three on lower
severity symptoms of use (e.g., hiding use, people complaining about use, weekly use). The
past month SPS symptom count has excellent internal consistency (o =.9) and good test-retest
reliability (r=.7; Dennis, Dawud-Noursi et al., 2003). Cronbach’s alpha for the current sample
was .84. Being in recovery at the end of the study was defined as living in the community (vs.
being incarcerated, or residing in inpatient treatment or other controlled environment) and
reporting no past month substance use, abuse, or dependence problems at the 12-month
interview. Urine samples were collected as described above in 2.4.2., and when an adolescent
reported being in recovery but the urine test result suggested a false-negative self-report, data
were re-coded to show the adolescent as not being in recovery.
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2.5.2. Service Data—To track treatment service delivery, including hours and cumulative
retention in the outpatient or continuing care interventions, clinicians delivering MET/CBT7,
CBOP, and ACC completed electronic service logs. Clinicians recorded which therapy or case
management procedure(s) were conducted with which participant, when, and the duration.

2.5.3. Treatment Costs and Cost-Effectiveness—The cost of each treatment is based
on the Drug Abuse Treatment Cost Analysis Program (DATCAP; French et al., 1997; French,
2003; www.DATCAP.com), and the cost estimates were completed by the developer’s team.
This instrument was designed to measure both the accounting and opportunity costs of
substance abuse treatment programs based on standard economic principles. It includes data
elements related to personnel, facilities, supplies and materials, client case flow, and amount
of services received. The DATCAP also was used in evaluating the costs of the five treatments
in the Cannabis Youth Treatment study (Dennis et al., 2004; French et al., 2002; French,
2003). As in the CYT study, two economic outcomes evaluated were the (a) cost per day of
abstinence (CPDA) over the 12-month study follow-up period; and (b) cost per participant in
recovery (CPPR) at the end of the study. The economic costs of each episode of care were
estimated in 2007 dollars based on the values of goods and services that were used. Estimates
were made for each of three treatment types (CBOP, MET/CBT, and ACC). Within each
condition, these costs were prorated based on the hours of outpatientand ACC sessions received
by a given adolescent, divided by the average hours for all individuals in the same condition.
CPDA was then calculated by dividing the adolescent’s prorated costs (PC) by his or her total
days of abstinence (TDA; i.e., for individual i, CPDA, = PC;/TDA;). CPPR was calculated as
the individual’s prorated costs divided by the percentage of individuals for the same therapy
condition (within site) that were in recovery (PR); that is, for individual i, in condition c,
CPPR; = PCi/PR,.

2.6. Data Analytic Procedures

3. Results

All analyses were conducted with SPSS (2007) Version 16 using an “intent to treat” approach.
Thus, follow-up data were collected from all participants and data analyzed per original
assignment condition. Differences in discharge status and recovery status were examined using
chi-square analysis. Treatment process measures were examined using one-way ANOVAs.
Outcome analyses of continuous variables were conducted using mixed effects repeated
measure models with random intercepts to test the effect of time, condition, and time by
condition. Additionally, a priori contrasts were used to test for the effect of outpatient type
(CBOP vs. MET/CBTY7), continuing care (without ACC vs. ACC), and their interactions with
time.

There was very little missing data (i.e., less than 10% of the participants missed any given
interview wave and less than 4% had missing data on any one variable), and any missing data
were addressed with the mixed effects analyses, which generated estimates using restricted (by
condition) maximum likelihood. This approach calculates fixed effects first and then estimates
random effects (partitioning out these differences within condition), so that it improves
statistical power without biasing the outcome analysis. When differences from more than one
group were analyzed, Cohen’s effect size f-index was calculated as the average of the absolute
value of the difference between each group mean and the grand mean.

3.1. Treatment Received by Condition

As seen in Figure 1, 84% to 94% of the adolescents received at least four sessions, with 65%
to 76% doing so within the first 44 days of treatment, which constitutes the Washington Circle
criteria for outpatient engagement (Garnick et al., 2009). Of those assigned to CBOP with
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ACC, 49% received at least four sessions of continuing care, 19% received 1-3 sessions, and
33% participated in no sessions. Of those assigned to MET/CBT7 with ACC, 73% received at
least four sessions of continuing care, 14% received 1-3 sessions, and 14% participated in no
sessions. Table 2 shows several treatment process measures based on services reported by staff
and participant self-report by condition. All these variables were significantly different by
condition, with adolescents assigned to CBOP generally receiving more treatment hours than
those assigned to MET/CBT?7, and adolescents assigned to ACC generally receiving more
treatment hours than those without ACC within the same outpatient treatment. MET/CBT7
participants had a higher rate of planned discharges. ACC led to longer retention within each
outpatient condition.

3.2. Clinical Outcome Analysis

One-way analysis of variance tests revealed no significant differences in the outcome variables
at intake (see Table 1). Table 3 provides means and standard deviations across the four
measurement intervals for each condition for days reported abstinent and the Substance
Problem Scale. Table 4 shows the summary tables for mixed linear analysis results including
statistics and between group effect sizes. For days abstinent from alcohol and other drugs, there
was a significant time by condition interaction (F12,729) = 2.03, p < .05, f-index = 0.10). A
priori contrasts suggest that this was primarily due to an effect of time by CBOP (F4 729) =
4.08, p < .01, f-index = 0.08). Figure 2 shows mean values of the percentage of days abstinent
from alcohol and drugs at intake and across the four follow-up waves. Overall, the average
percentage of days abstinent at follow-up was higher than baseline in all four conditions, with
the increase in the percentage of days abstinent higher for the two CBOP conditions (10.6%
and 10.9%) than the two MET/CBT7 conditions (5.0% and 6.1%). While adolescents assigned
to ACC had slightly higher increases in the percentage of days abstinent than those without it,
the differences were not statistically significant. When we examined the change in percentage
of days abstinent from alcohol use only, there were no significant time effects, condition effects,
nor interactions between time and condition for this outcome. The only significant finding for
the Substance Problem Scale was a time effect (F4 gg7) = 40.99, p < .001, f-index = 0.29).
Adolescents across conditions reported average decreases from approximately 3 problems at
baseline to 1.2 to 1.68 at the 12-month follow-up.

The urine tests used provided results for both marijuana and cocaine use. Adolescents reported
very little cocaine use, and there were very few positive tests for cocaine, so positive cocaine
and cannabis results were combined. These results were compared to recency of cannabis and/
or cocaine use to check for false-negative reports. A false-negative report was defined as a
positive urine screen when the adolescent reported no use in the past month. At the three-month
follow-up, the false-negative rate was 13%, ranging from 11% for MET/CBT7 with ACC to
17% for CBOP with ACC. The percentage of false-negative reports was not significantly
different by condition, ¥ (3) = 1.31, p =.731. At 12-months, the false-negative rate was 12%,
ranging from 6% for CBOP with ACC to 17% for CBOP without ACC. Once again, these
differences were not significant, 2 (3) = 4.43, p = .215.

As noted above, recovery status was defined as being in the community with no past month
substance problems and reporting abstinence from any alcohol or drugs in the 30 days preceding
the 12-month follow-up interview corroborated by the urine test. The resultant findings by
condition were that the percentage in recovery for each condition was: 29% for CBOP without
ACC, 38% for CBOP with ACC, 44% for MET/CBT?7 without ACC, and 30% for the MET/
CBT7 with ACC condition. These findings were not significantly different by condition, y2
(3) =4.44,p = .215.
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3.3. Cost-Effectiveness Analysis

While there was only one significant difference among conditions by outcome, there were
significant differences in the costs per condition, F(3,316)=45.09, p<.001 (see Table 5). Thus,
it was appropriate to examine the relative economic efficiency of each condition based on its
clinical outcomes per the methodology used in the CYT study (Dennis et al., 2004). Table 5
provides the means and SD for the Cost-Per-Day-Abstinent and Cost-Per-Person-in-Recovery
across the four conditions. The average Cost-Per-Day-Abstinent achieved over the 12-month
follow-up period was $13.12 per day, with MET/CBT?7 without ACC costing significantly less
per day ($4.25) than the other three conditions, F(3,297)=16.15, p<.001. The average Cost-
Per-Person-in-Recovery at the end of data collection was $9,982.20 and varied significantly
by condition (F(3,316)=42.37, p<.001); Tukey HSD post-hoc tests revealed that MET/CBT7
without ACC cost significantly less per person in recovery than the other three conditions at
$2,619.87 (p<.001), and CBOP/ACC cost significantly more per person in recovery than CBOP
without ACC ($13,945.28 vs. $11,131.42, p=.049).

4. Discussion

4.1. Summary of Findings

All four conditions were associated with increased abstinence and reduced substance use
problems. The findings do not support the study hypotheses that MET/CBT7 would be more
effective than CBOP in terms of increasing days abstinent since the latter had a significant
advantage with regard to days abstinent from alcohol and other drugs over the follow-up period
even though effect sizes were small, possibly due to relatively high mean days abstinent (69%)
at intake for those adolescents placed into outpatient treatment based on ASAM (2001) Patient
Placement criteria. The addition of Assertive Continuing Care to the two types of outpatient
treatment did result in slight increases in the percentage of days abstinent compared to the same
type of outpatient treatment without continuing care; however, these differences did not reach
statistical significance. The most important finding was that when the treatment Cost-Per-Day
Abstinent and Cost-Per-Person-In-Recovery were computed, MET/CBT7 without the assertive
continuing care was the most cost-effective condition. This finding replicates the effect found
in the first study arm of the Cannabis Youth Treatment study (Dennis et al., 2004); however,
since there was not a no treatment control group, it is not clear how cost-effectiveness of the
different treatments would compare for improvement above and beyond recovery without
treatment.

An examination of the longitudinal treatment outcomes in Figure 2 further supports the finding
that no one outpatient treatment or combination with Assertive Continuing Care is clearly
clinically superior. If the study had been terminated at the 6- and 9-month follow-up intervals,
however, the findings would have supported the CBOP with ACC condition as the most
effective. Kaminer et al. (2008) had such a result in a randomized trial of brief outpatient CBT
for adolescents followed by 3 months of aftercare. They found significant improvement in
substance use outcomes for the combined CBT-aftercare condition compared to the CBT-only
condition at the end of the aftercare phase (approximately 5-6 months from the baseline
assessment.

One possible explanation for the similarity in effectiveness among the conditions may be the
relatively high rates of engagement and retention of participants across the conditions.
Engagement rates were computed based on the quality of care performance measures
developed by the Washington Circle group, which classifies engagement as attendance at 4
sessions within the first 44 days of treatment. The level of engagement across all four study
conditions was very good compared to rates that have been computed for public sector
substance abuse treatment systems (Garnick et al., 2009). Other explanations for the lack of
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differences over the course of the 12 month follow-up include the possibility of similar
mechanisms of behavioral change or specific factors between the outpatient conditions
(Siqueland et al., 2004). For example, both the CBOP and MET/CBT conditions included
components of CBT, group education, and homework assignments. Research has also shown
that therapists’ ability to develop therapeutic alliance and create positive expectancies for
change can contribute to similar outcome findings (Carroll, Nich, & Rounsaville, 1997;
Luborsky et al., 2002), and these factors may have been present in all conditions. It is also
possible that the combination of both common and specific factors may have contributed to
the findings. Taken together, the treatment outcome findings are consistent with prior meta-
analyses of adolescent treatment and juvenile justice research, which has suggested that
differences between multiple evidence-based practices are often small (Lipsey, 1997; Waldron
& Turner, 2008). The similarity in treatment effectiveness outcomes also reinforces the
importance of examining differences in cost-effectiveness, especially when the current
economic environment is shrinking resources for treatment.

Since ACC has been found to improve treatment outcomes following residential treatment
(e.g., Garner et al., 2007; Godley et al., 2007), it is important to consider why the findings were
not replicated when it was added to outpatient treatment. One possible reason for these different
outcomes may be that continuing care models like ACC might be more effective for participants
with higher severity and recent periods of sustained abstinence (as is the case for adolescents
discharged from residential treatment programs). Another possible explanation may be related
to the degree of implementation. For example, adolescents in the prior ACC study averaged
substantially more ACC sessions (11) than did participants in this study (average of eight ACC
sessions for MET/CBT7 and an average of five sessions for CBOP participants). This disparity
in implementation of ACC between studies may be due to the level of participant severity, the
index episode being in residential versus an outpatient treatment setting, therapist effects, or
an interaction of the above.

4.2. Strengths and Limitations

Strengths of this study included the use of randomization, the comparative effectiveness
evaluation of well-developed research and practice interventions, and the use of multiple
measures of implementation. This study is also the first experimental evaluation of Assertive
Continuing Care following an outpatient treatment episode. There also are several limitations
that should be considered while interpreting these results. Fidelity checks for MET/CBT7 and
ACC were conducted based on reviews of taped therapy sessions, while the fidelity of CBOP
was conducted using the program’s existing methods to avoid changing the intervention. It
was not possible to blind the research staff who collected follow-up data to participants’ study
condition assignment; however, separate staff were used for research interviews and treatment.
Finally, the sample was primarily Caucasian males (80%) who lived in a small city and/or rural
area in Illinois, which could limit generalizability.

4.3. Clinical and Research Implications

One goal of the study was to compare an evidence-informed intervention (CBOP) that based
treatment discharge decisions on individual response to treatment with a brief, fixed length
evidence-based treatment (MET/CBT?7). The only way to make a valid comparison of an
individualized treatment is to allow lengths of stay to vary naturally based on this paradigm.
The addition of ACC as a factor in the study extended the outpatient interventions, further
making them consistent with recent recommendations to provide extended interventions in
recognition of the remission-relapse cycles characteristic of substance use disorders and other
chronic conditions (McKay, 2005; McLellan et al., 2000). Some of our findings suggest that
it may be challenging to maintain adolescents appropriate for outpatient treatment in extended
interventions. Those adolescents who were assigned to the briefer outpatient intervention
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(MET/CBT7) had on average three more continuing care sessions than those assigned to the
longer outpatient intervention (CBOP), suggesting that adolescents who attend a short
outpatient treatment are more amenable to participating in continuing care. Future research
might examine the use of motivational incentives to increase attendance during continuing care
sessions or other approaches that would be less expensive and might prove more appealing to
adolescents, such as web-based support paired with telephone or face-to-face contacts for
monitoring and re-intervention as needed.

Prior research (Dennis et al., 2004) has suggested that brief interventions have performed at
least as well as longer, more intensive interventions. This study adds additional support to the
relative cost-effectiveness of briefer interventions. An important area of research for adoption
and implementation of brief interventions is the “acceptability” of these briefer interventions
by clinicians and referral sources. For example, in a recent study examining attempts of the U.
S. Center for Substance Abuse Treatment grantees to replicate the fixed length MET/CBT5
intervention, clinicians at eight of nine sites modified the intervention by adding family sessions
and further individualizing treatment (Riley et al., 2008) because they believed these additions
were important. Future research will examine process and outcome data from several
replications of these models to assess potential moderators, mediators, and other treatment
processes that impact outcome. Future research should also examine adaptive treatment
research designs (McKay, 2009) that incorporate brief treatment interventions and lower-
intensity, lower-cost approaches to extended continuing care; especially those that test
monitoring, support, and re-intervention for improving recovery outcomes for adolescents.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Allocated to CBOP without ACC
(n=80)
CBOP
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Attended 1-3 sessions (n=12; 15%)
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Located, unable to interview (n=1; 1%)
Refused (n=1; 1%)

6-Month
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Excluded from analysis (n=0; 0%

Analysis Sample
Included in analysis (n=79; 100%))
Excluded from analysis (n=0; 0%

Analysis Sample
Included in analysis (n=81; 100%
Excluded from analysis (n=0; 0%

Figure 1.

Flow of participants through treatment and follow-up data collection waves by experiment

condition.
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—A- - CBOP without ACC
—&— CBOP with ACC

—A— MET/CBT7 without ACC
—— MET/CBT7 with ACC

Intake 3 6
Wave (Months)

Figure 2.
Data are shown for the mean values of percentage of days abstinent from alcohol and other
drugs by condition [CBOP without ACC (n = 80), CBOP/ACC (n = 80), MET/CBT7 without
ACC (n=79), and MET/CBT7/ACC (n = 81)]. A mixed linear analysis revealed a significant
time effect (F[4, 729] = 10.45, p <.001), a significant time by condition interaction (F[12, 729]
=2.03, p <.05), and a significant time by outpatient (CBOP vs. MET/CBT?7) interaction (F[4,
729] = 4.08, p < .01). CBOP = Chestnut Bloomington outpatient; MET/CBT7 = Motivational
Enhancement Therapy/Cognitive Behavior Treatment — 7 sessions; ACC = Assertive
Continuing Care.
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Table 2
Treatment Received by Condition
CBOP MET/CBT7
Treatment NoACC(n=80) ACC((n=80) NoACC(n=79) ACC(n=81)
Treatment hours and retention
Total OP + ACC hours®™ 33.8(25.7) 44.3 (26.8) 8.5 (3.4) 16.5 (7.5)
0oP hoursh™ 33.8(25.7) 39.5 (25.5) 8.5 (3.4) 8.7 (2.9)
ACC hoursC™ 4.7 (5.4) 7.8 (6.0)
Retention (days)®™ 103.8 (57.4) 172.4 (91.5) 83.6 (27.9) 143.4 (44.2)
OP discharged as plannede* 53% 58% 1% 83%
Number and type of sessions
Individual 3.4 (3.6) 9.6 (7.2) 2.4 (1.3) 8.8 (4.5)
Group 15.6 (12.5) 20.7 (15.2) 2.1(1.2) 2.4 (1.1)
Collateral 0.1(0.5) 1.3(2.0) 0.1(0.3) 1.9 (1.9)
Family 1.5 (1.0) 2.3(2.4) 2.4(0.8) 3.3(1.4)
OP family nights 1.4 (3.1) 1.3 (2.5)

Page 20

Note. CBOP = Chestnut Bloomington outpatient; MET/CBT7 = Motivational Enhancement Therapy/Cognitive Behavior Treatment-7 sessions; ACC

= Assertive Continuing Care; OP = outpatient.
8F(3, 316) =58.37, p < .0L.

br(3, 316) = 64.62, p < OL.

Ct(150) = 3.42, p < .01.

9e(3, 316) = 34.98, p < 0L

€,2(3)=19.98, p < .0L.

*
p<.0L
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Table 4

Results of Mixed Linear Analysis

Effects Wald Z df F f-index

Percentage of days abstinent from alcohol or other drugs (0-100)

Random intercept 4877

Time 4,729)  q45** 0.4
Condition (3,318) 1.58 0.09
CBOP (vs. MET/CBT7) (1,317) 0.12 0.01
ACC (vs. w/o ACC) (1,317) 1.06 0.04
ACC x CBOP (1,317) 3.57 0.08
Time ™ overall condition (12,729) 203" 0.10
Time * CBOP (4,729)  40g**  0.08
Time © ACC (4,729) 0.88 0.04
Time™ CBOP ™ ACC 4.729) 114 003

Percentage of days abstinent from alcohol (0-100)

Random intercept 4.99™*

Time (4, 687) 1.57 0.06
Condition (3, 315) 0.44 0.04
CBOP (vs. MET/CBT?) (1, 315) 0.01 0.00
ACC (vs. w/o ACC) (1, 315) 0.19 0.00
ACC x CBOP (1, 315) 1.14 0.04
Time * overall condition (12, 687) 0.64 0.06
Time * CBOP (4,687) 0.64 0.03
Time * ACC (4,687) 057 0.03
Time™ CBOP ™ ACC (4.687) 070 003

Substance Problem Scale (past month)

Random intercept 550"

Time (4,687)  4099™*  0.29
Condition (3,318) 1.38 0.07
CBOP (vs. MET/CBT?) (1,318)  0.07 0.00
ACC (vs. w/o ACC) (1, 318) 0.71 0.03
ACC x CBOP (1, 318) 3.39 0.06
Time * overall condition (12, 687) 1.34 0.08
Time * CBOP (4,687) 112 0.04
Time * ACC (4,687)  1.80 0.05
Time™ CBOP * ACC (4,687) 105 0.04

Note. Model used is DV= Ai +Tj + CBOP + ACC + CBOP*ACC + Tj*CBOP + Tj*ACC+ Tj*CBOP*ACC, where Ai is a random intercept for person
”i”, Tj is a Time fixed effect at month j, CBOP is a fixed effect for outpatient type (CBOP=1, MET/CBT= —1), and ACC is a fixed effect for the
continuing care type (ACC=1, No Continuing Care= —1) within OP type, and CBOP*ACC is their interaction. CBOP = Chestnut Bloomington
outpatient; MET/CBT7 = Motivational Enhancement Therapy/Cognitive Behavior Treatment — 7 sessions; ACC = Assertive Continuing Care.
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*
p<.05.

Fk

p<.01.
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Table 5
Treatment Costs by Treatment Condition
CBOP MET/CBTY7
Costs NoACC (n=80) ACC(n=80) NOACC(n=79) ACC (n=81)
Average cost per episode? $3,246.66 $5,303.14 $1,143.89 $3,665.95
Average cost per day abstinent? $14.00 $19.37 $4.25 $14.97
Average cost per person in recovery at 12 months® $11,131.42 $13,945.28 $2,619.87 $12,113.57

Note. CBOP/UCC = Chestnut Bloomington Outpatient with usual continuing care; CBOP = Chestnut Bloomington outpatient; MET/CBT7 =
Motivational Enhancement Therapy/Cognitive Behavior Therapy - 7 sessions; ACC = Assertive Continuing Care. All data and calculations were
performed with the DATCAP (www.DATCAP.com). All costs are reported in 2007 dollars. The original DATCAP estimates were prorated as follows:
(total hours of service received/divided by the average hours of all clients in the same condition.

aAverage cost per episode = average weekly cost per client x mean length of stay in weeks.

b . . .
Average cost per day abstinent = episode cost/total days abstinent.

Average cost per person in recovery at 12 months = episode cost/the percent of clients in the same condition in recovery at 12 months.
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