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1. Introduction

Recent research highlights the need for ongoing recovery support of adolescents following
treatment for substance use disorders. While treatment often results in reduced alcohol and
other drug (AOD) use or abstinence, these effects are tempered by high rates of premature
dropout from services, relapse within 90 days of discharge, and recurring cycles of
substance use disorder (SUD) remission, recurrence, and treatment readmission (Brown,
Vik, & Creamer, 1989; Cornelius et al., 2003; Dennis et al., 2004; Godley, Dennis, Godley,
& Funk, 2004; Godley, Godley, Dennis, Funk, & Passetti, 2007; Hser et al., 2001; Waldron,
Slesnick, Brody, Turner, & Peterson, 2001; Winters, Tanner-Smith, Bresani, & Meyers,
2014). However, most research of the clinical course of substance use disorders in
adolescents has consisted of secondary analysis of datasets and has analyzed single points of
AQOD use change over time, rather than the more complex course of these problems over
extended periods of time (e.g., remission, relapse, recovery stabilization; Buckheit, Moskal,
Spinola, & Maistro, 2018).

Existing sources of post-treatment recovery support for adolescents are marked by varying
levels of empirical evidence and fall into one of two categories: professionally-directed
“formal aftercare or continuing care services” or peer-based support provided within
“recovery communities” (Fisher, 2014). Formal continuing care is typically offered in
outpatient clinics to clients who complete their acute episode of care. Clients are usually
expected to attend weekly clinic-based group counseling led by clinical staff. Continuing
care sessions tend to focus on relapse prevention with other content reflecting the treatment
orientation of the clinical program. When adolescents participate in professionally-directed
continuing care, there is ample evidence indicating improved substance use outcomes
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(Burleson, Kaminer, & Burke, 2012; Garner, Godley, Funk, Lee, & Garnick, 2010; Godley
& Godley, 2011; Godley et al., 2007, 2014; Kaminer, Burleson, & Burke, 2008; Sterling,
Chi, Campbell, & Weisner, 2009).

Recovery communities are a less studied source of recovery support services for adolescents
and include mutual support groups, recovery coaches, recovery residences, recovery high
schools and collegiate recovery programs, and recovery-focused social clubs. Substance use
disorder treatment programs commonly refer adolescents to mutual support groups and in
particular, Alcoholics Anonymous (AA) and Narcotics Anonymous (NA; Drug Strategies,
2003; Humphreys et al., 2004; Jainchill, 2000; Jason, Mericle, Polcin, & White, 2013; Kelly
et al., 2016). Recovery coaches are newer to the field and help individuals after treatment by
offering support, consultation, motivation, feedback, skills training, and assistance in
reducing barriers to needed services (Loveland & Boyle, 2005; White, 2009; White &
Evans, 2014). Recovery high schools and collegiate recovery communities typically provide
group and individual counseling and use eclectic therapeutic approaches (Finch & Karakos,
2014; Finch, Tanner-Smith, Hennessey, & Moberg, 2017; Moberg & Finch, 2008). While
more rigorous research is needed of all of these models with adolescent populations, data
analyzed to-date indicate that participation in these recovery support services may be
beneficial in terms of reduced substance use, increased abstinence rates, longer periods of
sustained abstinence, improved academic performance, and improved mental health
symptoms (Finch & Wegman, 2012; Kelly & Myers, 2007; Kelly et al., 2017; Passetti,
Godley, & Godley, 2012; Passetti & White, 2008; Rattermann, 2014; Ryan, Perron, Moore,
Victor, & Park, 2017; Ryan, Victor, Moore, Mowbray, & Perron, 2016; Valentine, 2011).

Even though recovery support services may help adolescents maintain treatment gains,
adolescents encounter multiple barriers to initiating and engaging in them. There are not
many recovery coaches who specifically target the adolescent population and there are only
40 recovery schools in the United States, with enrollment under 40 students per school
(Tanner-Smith, Finch, Hennessy, & Moberg, 2018). Additionally, professionally-provided
recovery support and peer-based mutual support groups are often grounded in adult-oriented
models that have been applied to adolescents with minimal adaptation. Mutual support
groups that offer adolescent-focused meetings vary greatly in terms of their availability and
accessibility; therefore, most meetings consist of mainly adult members (Drug Strategies,
2003; Jainchill, 2000; Kelly, Myers, & Brown, 2005; Passetti et al., 2012). Furthermore,
continuing care is typically clinic-based and offered only to individuals who complete an
acute episode of care, leaving those with transportation issues, who live far away, and who
do not complete treatment without support. Not surprisingly, there is often poor linkage from
inpatient and residential programs to clinic-based continuing care programs (Godley &
Godley, 2011; Godley et al., 2014), and a significant percentage of youth who start attending
12-step meetings eventually stop going (Kelly, Brown, Abrantes, Kahler, & Myers, 2008;
Kelly, Myers, & Brown, 2000). Chi and colleagues (2012) found positive effects of post-
treatment participation in 12-step meetings, but only 14% of youth studied sustained
participation more than 1 year.

Compounding the issue is evidence that recovery support services should extend at least 1
year post-treatment, with some clinical leaders recommending 5 years of post-treatment
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monitoring and support (DuPont, Compton, & McLellan, 2015; White, 2009), but even 1
year of sustained support is not a part of routine care within the current treatment system
(Dennis & Scott, 2007; Flynn & Brown, 2016; McKay, 2005, 2009). First, specialized
adolescent treatment programs for substance use disorders are relatively few in number, and
provider shortages will most likely increase due to inadequate compensation, high turnover,
stigma, and as the aging workforce retires (SAMHSA, 2013; Zornitsky, 2014). Second, the
expanded caseloads and clinical staff time needed to provide services for longer periods of
time are not possible. Third, funding for treatment from state or federal sources and
traditional private payor sources often excludes reimbursement for continuing care and
recovery support services (Koyanagi, Alfano, & Stein, 2008). These factors leave most
adolescents with few viable options for recovery monitoring and support after treatment.

Assertive Continuing Care (ACC) is an approach that has addressed some of these barriers.
ACC differs from usual continuing care in two important ways: (a) adolescents are provided
ACC, even if they do not successfully complete their acute treatment episode; and (b)
clinicians minimize missed appointments by meeting with adolescents in their homes and
other community settings, overcoming a host of factors related to missed clinic
appointments (e.g., distance from clinic, transportation, and vacillating motivation). In two
separate randomized trials, ACC resulted in high continuing care initiation rates, main
effects for ACC in improving days of abstinence and early remission rates, and beneficial
effects in clinical outcomes for adolescents with unsuccessful discharges from treatment
relative to those who completed (Godley & Godley, 2011; Godley et al., 2007, 2014).
Despite positive findings, obstacles to providing services remain. ACC can be expensive to
deliver because of the staff time and travel required, and payor sources for continuing care
remains challenging. Further, outcome effect sizes of ACC, while significant relative to
usual continuing care, are generally small (using Cohen’s d), even when augmented with
contingency management for abstinence and prosocial activities (Godley et al., 2014). The
combination of implementation barriers and small effect sizes supports examining whether a
less costly, longer duration intervention might provide similar or improved benefit over time.

A novel approach that addresses many of the barriers adolescents encounter when accessing
and engaging in recovery support services is to deliver support by telephone provided by
trained volunteers. Studies of programs for smoking cessation and monitoring and treating
chronic mental and physical health problems (such as depression, obsessive-compulsive
disorder, hypertension, diabetes, and rheumatology problems) indicate that telephone care
can be as effective as in-person meetings (Bosworth et al., 2005; Greist et al., 2002; Kim &
Oh, 2003; Lichtenstein, Glasgow, Lando, Ossip-Klein, & Boles, 1996; Osgood-Hynes et al.,
1998; Pal, 1998; Simon, VonKaorff, Rutter, & Wagner, 2000; Stead, Perera, & Lancaster,
2006; Taylor et al., 2003). Telephone-based continuing care for substance use disorders has
shown promise with adults (Cacciola et al., 2008; Godley et al., 2010; McKay et al., 2004,
2011) and adolescents (Garner, Godley, Passetti, Funk, & White, 2014; Kaminer &
Napolitano, 2004).

While telephone-delivered care has been applied to a wide range of problems, volunteers
also have a history of being trained to provide support to a variety of patients and clients.
\olunteers have been shown to help patients increase the duration of breast feeding in new
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mothers (Dennis, Hodnett, Gallop, & Chalmers, 2002), improve coping with back pain (Von
Korff et al., 1998), and improve the health behaviors and health status of chronic disease
patients (Lorig et al., 1999). Similarly, studies of volunteers suggest that they can contribute
to the enhancement of treatment and long-term recovery outcomes (Bassuk, Hanson,
Greene, Molly, & Laudet, 2016; Reif et al., 2014). Volunteer service to others in mutual
support groups has also been associated with increased engagement with treatment,
improved treatment retention, and/or decreased alcohol and other drug use (Boyd et al.,
2005; Dembo, Wothke, Livingston, & Schmeidler, 2002; Grant, Ernst, Streissguth, Phipps,
& Gendler, 1996; Lee, Pagano, Johnson, & Post, 2016; Leigh, Hodgins, Milne, & Gerrish,
1999; Pagano, Friend, Tonigan, & Stout, 2004; Stahler et al., 2007; Zemore, Kaskutas, &
Ammon, 2004). Additional detailed background and description of volunteers in substance
use care is provided in a companion paper (Passetti et al., under review).

\olunteer Recovery Support for Adolescents (VRSA) is a model that trains volunteers to
provide recovery monitoring and support for adolescents after their discharge from
residential treatment for substance use problems. The model combines post-treatment
monitoring techniques (Dennis & Scott, 2012) with a subset of procedures from the
Adolescent Community Reinforcement Approach (Godley, Smith, Meyers, & Godley,
2016). Based on a substantial body of research concluding that substance-using peers are a
significant predictor of alcohol and other drug use and that positive peer support is
associated with long-term recovery, VRSA focuses on increasing affiliation with peers who
support recovery and increasing participation in recovery-focused activities, including
mutual support group attendance (Bassuk et al., 2016; Creemers et al., 2010; Leung,
Toumbourou, & Hemphill, 2014; Van Ryzin, Fosco, & Dishion, 2012) and continuing care
treatment (Godley et al., 2007). A quasi-experimental study demonstrated that youth
receiving VRSA had significantly greater improvement in their recovery environment risk
(e.g., more participation in 12-step mutual aid, less fighting, less victimization) when
compared to a matched sample, and had significant indirect improvement in substance use
and substance-related problems (Garner et al., 2014).

The present study reports findings of a randomized trial testing the hypotheses that relative
to services as usual (SAU), VRSA would lead to the following significant direct effects: (1)
more pro-recovery peers and recovery management activities; and (2) less AOD use and
problems, and higher rates of remission at the end of the intervention phase and 3 months
post intervention. The indirect effects hypothesis predicted that relative to SAU, VRSA
would significantly: (3) reduce AOD use and problems and increase remission at the end of
the intervention phase and 3 months post-intervention via pro-recovery peers and recovery
management activities.

2. Method

2.1 Design

Participants were recruited into the study by research staff upon admission to any one of four
residential treatment programs for substance use disorders located in Arizona and Illinois
between January 2013 and February 2016. After agreeing to participate, eligible and
enrolled adolescents were randomly assigned by research staff either to SAU or VRSA
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within each site using urn randomization software (Charpentier, 2003). Urn randomization
uses a Bayesian approach that adjusts the probability of assignment to condition in a way to
minimize any differences in the stratification variables (Dennis, Perl, Huebner, & McLellan,
2000; Stout, Wirtz, Carbonari, & Del Boca, 1994). Urn randomization was conducted by site
and included gender (male/female), age (median split), race (Caucasian/not Caucasian),
number of days abstinent out of the 90 days prior to residential treatment admission (median
split), treatment readiness (median split of an index measuring an individual’s motivation for
and resistance to substance use treatment), Substance Problems Scale score (described under
section 2.4; median split), presence of a mental health disorder (yes/no), social risk (median
split of an index measuring how much time an individual spends with people using alcohol
or other drugs, involved with illegal activities, not in school or work, or who have never been
in treatment), and being on probation or parole (yes/no).

Two hundred two adolescents were assigned to the SAU condition, and 201 were assigned to
VRSA between January 2013 and February 2016. Research staff or volunteer notified
participants and guardians of their condition assignment at residential discharge. Research
staff who did not deliver interventions collected data during study intake and at 3, 6, 9, and
12 months after residential discharge. Follow-up interview completion rates were 95% at 3
months, 94% at 6 months, 94% at 9 months, and 95% at 12 months.

2.2 Participants

Participation was voluntary and under the supervision of Chestnut Health Systems’
Institutional Review Board. In order to be enrolled, adolescents had to meet the following
eligibility criteria: (a) be aged 12-18 at the time of residential treatment admission; (b) meet
DSM-IV-TR diagnostic criteria for alcohol or other substance abuse or dependence; (c) be
enrolled in and remain in residential treatment for at least 7 days; (d) reside in the study’s
geographical catchment area; and (e) have access to a mobile or landline phone. Adolescents
were not eligible if they: (a) showed evidence of a psychotic or organic state of sufficient
severity to interfere with understanding of project instruments, project procedures, or the
informed consent process; (b) were deemed an imminent danger to self or others; (c) were
currently a ward of state child protective services in Illinois; or (d) were scheduled to enter a
state juvenile correctional institution within 3 months of residential treatment discharge. Out
of 649 adolescents screened, 453 were eligible, and 403 (90%) agreed to participate (see
Figure 1). Enrolled youth were primarily male (86%), Caucasian (49%) with approximately
equal distributions for African American (18%), Hispanic (14%), and mixed ethnic groups
(19%). The primary drug of choice was cannabis followed by alcohol with a variety of other
drugs constituting the remainder of use. Eighty five percent of the sample reported AOD use
weekly or more often. There were no significant differences between conditions on
demographic or clinical intake measure (see Table 1).

2.3 Interventions

2.3.1 Services As Usual (SAU)—Adolescents assigned to the SAU condition received
the typical services offered at discharge from residential treatment. At three of the study’s

performance sites, adolescents who left treatment as planned received recommendations for
participation in continuing care at an outpatient program in their home communities as well
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as other recovery support services, such as mutual aid groups. An appointment was made for
the first continuing care session, and a disclosure was signed and sent to the program to
check if the adolescent connected after leaving residential care. If adolescents left residential
treatment against staff advice or at staff request, recommendations for continuing care and
recovery support services were made to caregivers. One of the performance sites provided
direct care coordination after discharge with case managers, probation officers, biological
parents, or child welfare workers rather than make formal recovery support
recommendations. SAU at each site was delivered as it would be independent of this
experiment.

2.3.2 Volunteer Recovery Support for Adolescents (VRSA)—In addition to SAU,
adolescents assigned to the VRSA condition received study-provided recovery support
services that combined a small subset of Adolescent Community Reinforcement Approach
(A-CRA) procedures with VRSA-specific procedures. A-CRA is an evidence-based
treatment for youth with substance use problems that has been described in detail elsewhere
(Dennis et al., 2004; Godley, Smith, Meyers, & Godley, 2009, 2016). Since VRSA was
delivered by volunteers rather than clinicians, A-CRA procedures were chosen for
implementation in this study based on their ability to be provided by individuals without
clinical degrees and experience while maintaining a focus on increasing pro-recovery peers
and activities. VRSA used the following A-CRA procedures during recovery support
sessions: (a) increasing pro-social behavior (involvement with pro-recovery peers and
activities); (b) goal setting; and (c) client-directed homework. More specifically, volunteers
were trained to talk to adolescents about time spent participating in substance-free pro-
recovery activities and with nonsubstance-using people. Any attempts by adolescents to do
so were praised by the volunteers, and ways to increase these behaviors and reduce barriers
to engagement were identified. Volunteers also facilitated setting goals that were positive,
specific, brief, and under the adolescent’s control to achieve. Any obstacles to completing
goal-related homework were explored along with focusing on ways to overcome them.
Progress on goal achievement was discussed during the next session. VRSA-specific
“procedures” included: (a) general convivial conversation with the adolescent and providing
an opportunity to talk about how things were going; (b) asking about any use of substances
since the last call; (c) asking about any cravings or opportunities to use substances that were
experienced; (d) the identification of any upcoming situations that might present a risk for
relapse and problem-solving for how to handle those events; and (e) referrals for further
treatment services when adolescents reported relapse or mental health problems. VRSA
protocol was flexible so that sessions were conversational rather than adhering to a strict
procedural format.

Health and human services students served as volunteers and were trained at the research
facility over a 6-hour period. Prior recovery experience was not required, and only 1
volunteer identified themselves as being in recovery. Their average age was 23 years old,
and 86% were female. Eighty-two percent identified as White, 1% as African-American, and
less than 1% as Native American or Asian. Nineteen percent were Hispanic. Once training
was completed, volunteers recorded recovery support sessions and uploaded recordings to a
secure website along with information about session dates, times, and procedures covered.
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All support sessions completed by short-term volunteers (1 academic semester) were
reviewed by research staff. If a volunteer decided to become long-term (i.e., volunteer longer
than 1 academic semester), random sessions were reviewed once the initial semester of
commitment was completed. If any problems were identified, sessions were reviewed more
frequently until those issues were resolved. Analysis of participants receiving 1+ telephone
call with one long-term volunteer (n=62 participants) versus those with multiple short-term
volunteers (n=121 participants) revealed no significant differences on substance use
outcomes.

Each reviewed session was rated for fidelity to the VRSA model by assigning a numeric
rating between 1 and 5 for every procedural component delivered using a standardized
scoring manual based on prior A-CRA and VRSA model fidelity (Smith, Lundy, & Gianini,
2007; Garner, Barnes, & Godley, 2009; Garner et al., 2014). A score of 1 indicated poor
fidelity, and a score of 5 indicated excellent fidelity. Feedback was provided to volunteers in
written form through a web-based system and orally through weekly supervision in person,
over the phone, or via Skype. A detailed description of VRSA and the volunteer
characteristics, recruitment, retention rates, training, supervision, implementation, and
fidelity results can be found at Passetti et al. (under review).

\olunteers attempted to initiate recovery support sessions with adolescents assigned to the
VRSA condition by telephone immediately after residential discharge. VRSA was designed
to add 9 months of recovery support services to approximately 3 months of residential
treatment in accordance with extended monitoring and treatment recommendations (Dennis
& Scott, 2007; McKay, 2005, 2009). Recovery support sessions were scheduled weekly for
the 3 months after discharge. For the subsequent 6 months, session frequency was adjusted
based on adolescent’s needs and functioning (McKay, 2005). Sessions were kept at the same
rate or increased in frequency for those adolescents who reported any of the following since
the last contact: (a) any alcohol or other substance use; (b) 1 or more days of alcohol or
substance-related problems; (c) worsening of existing problems; (d) the emergence of new
problems; or (e) a request to continue weekly contacts. Conversely, session frequency was
decreased to or maintained at every other week when a youth reported: (a) no alcohol or
other substance use for at least 30 consecutive days; or (b) a request to have contacts less
often.

Volunteers were instructed to complete sessions at times convenient to adolescents,
including evenings and weekends. Sessions lasted approximately 15 to 20 minutes and were
conversational in tone. Text messaging was used to remind adolescents of upcoming support
sessions, request them to answer calls from the volunteer, support goal completion, to check
in on birthdays or after special events (e.g., a job interview), and to complete a support
session if requested by an adolescent. The average number of text messages sent per week
varied greatly and depended on youth preference and responsiveness.

2.4 Assessment Procedures

Adolescents were assessed at intake to residential treatment and all post-discharge time
points by interviewers certified in the Global Appraisal of Individual Needs (GAIN; Dennis,
Titus, White, Unsicker, & Hodgkins, 2003). A supplemental form was also administered
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with the GAIN that gathered data related to involvement with pro-recovery people and
activities. Urine samples were collected and screened by research staff using an
immunochromatographic assay with a 1-step drug cup (CLI1Awaived.com, San Diego, CA)
at the 3- and 12-month follow-up for alcohol, amphetamines, barbiturates, benzodiazepines,
cocaine, opiates, methadone, MDMA/methylenedioxymethamphetamine/ecstasy,
methamphetamine, PCP/phencyclidine, and THC/marijuana. Temperature and contaminant-
monitored instant urine test Kits were used to give feedback to study participants regarding
substance use just prior to administering the interview questions. All research staff were
trained and received feedback on all of the above measures (including urine testing) and
until certified in GAIN administration (see Titus et al., 2012 for more details). To maintain
quality, GAIN interviews were recorded and randomly selected for review and feedback.
Compared to urinalysis results, false negative reporting on the GAIN interview was 2.4% at
3 months and 3.1% at 12 months for the total sample, with no significant difference between
conditions.

The following measures were used in tests of the direct and indirect effects of VRSA:

Pro-Recovery People Index (PRPI; Longabaugh, Wirtz, Zywiak, & O’Malley, 2010) was
used to assess the degree to which adolescents spent time with pro-recovery people.
Adolescents were asked to list people they spent most of their time with in the past 90 days,
describe their relationship to each person, rate how important each person was to them
during the past 90 days (1=not at all important to 6=extremely important), and rate how
supportive each person was to their recovery during the past 90 days (1=not at all supportive
to 4=extremely supportive). The index was calculated by multiplying the importance of each
person by how supportive the person was to the participant’s recovery and then averaging
across all important people. Because PRPI is a measurement made up of multiple indicators
(people) of support, which are weighted by importance, the indicators would not be expected
to be highly correlated. Thus, internal consistency would not be a good measure of reliability
(Bollen, 1984).

Drug-Free Sobriety Activities (DFSA) is the proportion of days out of the past 90 days that
the participant was involved in drug-free activities related to sobriety. Higher scores indicate
increasingly more involvement in drug-free sobriety activities.

Substance Abuse Treatment Index (SATI) is the percentage of days out of the past 90 days in
which the participant received outpatient or intensive outpatient continuing care treatment
for substance use. Higher scores indicate increasingly more involvement in substance abuse
treatment continuing care (GAIN Coordinating Center, 2012). Similar to PRPI, SATI is an
index made up of multiple indicators that are not expected to be correlated, and internal
consistency would not be a good measure of reliability.

Self-Help Activities Scale (SHAS) is a count of self-help activities endorsed out of 19
possible activities (e.g., spoken during meeting, had a sponsor, read recovery-related
readings, worked the 12 steps). Higher scores indicate a participant was increasingly
involved in self-help activities (GAIN Coordinating Center, 2012). Internal consistency
using Cronbach’s a ranged from .952 to .959 across observation waves.
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Alcohol and Other Drug Use (AOD) was calculated as the self-reported proportion of days
using any alcohol or other drugs while in the community (the denominator excluded days the
participant was in a controlled environment where access to alcohol and other drugs was
prohibited) out of the past 90 days. Higher scores indicate increasingly more days of
substance use during the past 90 days. Adolescent self-reported measures of substance use
from the GAIN have been shown to be consistent with collateral reports and urine testing
(Godley, Godley, Dennis, Funk, & Passetti, 2002). The impact of VRSA on alcohol use was
initially examined separately from other drug use. There was no significant direct effect of
VRSA on alcohol use. Alcohol use and other drug use were correlated (r(402) = .36, p <.
001 at the 9-month observation; /(402) = .33, p <.001 at the 12-month observation), thus
they were combined to assess direct and indirect effects in the structural equation model to
improve fit and performance.

Substance Problem Scale (SPS) is a count of past month symptoms of substance use
disorders, and substance induced health and psychological disorders based on the DSM-IV.
Higher scores indicate greater severity of drug problems (GAIN Coordinating Center, 2012).
Cronbach’s a for internal consistency ranged from .903 to .927 across observation waves.

Remission.—A participant was considered to be in (early full) remission (APA, 2000) if:
(a) they were living in the community; (b) abstinent from all drugs and alcohol in the past
month; and (c) reported no past month AOD-related problems. A value of 1 indicates a
participant met all of the aforementioned criteria, while a value of 0 indicates that a
participant did not meet at least one of the criteria (GAIN Coordinating Center, 2012).

2.5 Statistical Analysis

Development of the analytic model was guided by our theory of change as expressed
through the hypotheses. The direct effects of condition assignment (SAU=0; VRSA=1) were
assessed through a series of bivariate linear and logistic regression analyses, where each
proximal (e.g., PRPI, DFSA, SATI, SHAS) and distal outcome (e.g., AOD use, SPS,
remission status) were regressed on condition assignment. Cohen’s dwas calculated to
quantify effect sizes for the direct effects. Subsequently, a structural equation model (SEM)
was developed to assess the indirect effects of condition assignment on the distal outcomes
through the proximal outcomes (O’Rourke & MacKinnon, 2018). The significance levels of
the indirect effects were determined using bootstrap bias-corrected confidence intervals
(Preacher & Hayes, 2004; Shrout & Bolger, 2002). DFSA, SATI, and SHAS were analyzed
as a latent variable, referred to as recovery management hence forth. In the SEM, they were
correlated (rDFSA,SAT/(402) =.49, p <.001, rDFSA,SHAS(402) =.67, p <.001,;
rsary,sHAS(402) = .44, p < .001). The final model was developed through an iterative process
where paths were eliminated based on significance (a = .05) of the path coefficients and the
model fit indices. Figure 2 illustrates both the hypothesized and final model. A collection of
fit indices were examined to determine model fit (Tanaka, 1993). IBM SPSS AMOS version
24.0.0 structural equation modeling software was used to assess the model. Intake values of
AQOD use and SPS were included in the analysis of both the direct and indirect effects to
control for intake differences. The intake value of remission was not included in any
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analyses because it was not significantly related to remission at the 9- or 12 month
observation.

Follow-up rates at each wave exceed 93% and between 4.7% and 7.7% of data were missing
for any given variable used in the analyses. Missing data were replaced with the SPSS
Replace Missing Value procedure in which records were sorted by site, gender, race, and
relevant context variables and then replaced with the median of the four nearest valid
responses (McDermeit, Funk, & Dennis, 1999).

A dose-response analysis was conducted for VRSA participants to examine the relationship
between percent of VRSA sessions completed and the proximal outcomes and AOD
remission status at the end of VRSA. Regression analyses were used to examine incremental
improvement in the dose-response relationship.

3. Results

3.1 VRSA Initiation and Exposure

Sixty-three percent of participants received their first VRSA support call within 2 weeks of
residential discharge. The observed session completion rate was 51% (2,135/4,211 possible
sessions), with 49% of participants completing more than half of all scheduled support calls
and 76% finishing the planned 9-month support call period. The average fidelity score was
3.77 (.56), indicating above average to good fidelity across all volunteers and protocol
procedures. See Passetti et al. (under review) for more detailed fidelity results. No adverse
events related to the research were reported.

3.2 Direct Effects of VRSA

A series of bivariate linear regression models revealed that VRSA had significant direct
effects on all proximal outcomes (see Table 2). VRSA had a positive impact on change in
pro-recovery people from intake to 3 months such that participants randomized to VRSA
reported a greater increase in the number of pro-recovery people in their lives compared to
participants randomized to SAU (Cohen’s d'=.20). Participants randomized to VRSA also
had greater increases in drug-free sobriety activities (Cohen’s o = .21), substance abuse
treatment (Cohen’s d=.31), and self-help activities (Cohen’s @' = .30), indicating that they
engaged in more mutual aid group activities and additional continuing care treatment than
participants randomized to SAU. No significant direct effects of VRSA were found for distal
outcomes: AOD use, substance problems, or remission.

3.3 Indirect Effects of VRSA

The indirect effects of VRSA on the distal outcomes via the proximal outcomes were
analyzed using a structural equation model to test the hypothesized model. Both
hypothesized and final model with fit statistics are shown in Figure 2. All paths retained in
the final model were significant. In addition to significant direct effects on change in pro-
recovery people and recovery management, the structural equation model revealed
significant indirect effects on AOD use, substance problems, and remission at both 9- and
12-month follow-up interviews (see Table 3). VRSA had significant indirect effects on both
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AOD use and substance problems via change in pro-recovery people, where increased pro-
recovery people predicted decreased AOD use and decreased AOD use predicted decreased
substance problems. VRSA had a significant indirect effect on remission via recovery
management, where increased mutual aid group involvement and participation in continuing
care treatment predicted an increased rate of remission.

3.4 VRSA Condition Dose-Response

VRSA call completion rates (ratio of completed to expected recovery support calls) had
direct positive effects on each recovery management variable (DFSA, SATI, SHAS) and
AOD remission at 9 months. As call completion rates increased, so did each of the
aforementioned outcomes. For every 10% increase in call completion rate, VRSA
participants increased their count of drug-free sobriety activities by nearly 1 activity (B = .
937, t(197) = 2.614, p = .010) and increased their percentage of days in continuing care
outpatient substance use treatment by 1.5% (B =.015, t(197) = 3.064, p = .002). For every
20% increase in call completion rate, participants increased the number of self-help
activities they engaged in by 1 activity (B = .509, t(197) = 2.783, p = .006). As the recovery
management support call completion rate improved, so did the AOD remission rate for
VRSA participants (Figure 3). Every 10% increase in recovery support call completion rate
significantly increased the odds of being in remission at the end of the VRSA intervention
phase — 9 months after residential discharge (OR = 1.14, p=.012, 95% CI = 1.03, 1.27).
However, the dose-response result at the 12-month follow-up (3 months post VRSA) was not
significant. Figure 3 depicts the 9- and 12-month dose-response relationship.

4. Discussion

This study is the first known randomized trial of a volunteer delivered, adaptive recovery
management and support intervention for youth. The results indicated that the VRSA direct
effects hypotheses received mixed support in the intent to treat analyses. Compared to the
SAU condition, per hypothesis 1, there was a significant effect for VRSA participants to
improve proximal outcomes. Both recovery management activities and pro-recovery people
were significantly improved by VRSA relative to SAU youth. However, analyses did not
confirm direct effects for distal outcomes (AOD use, problems, and remission) for
hypothesis 2.

Hypothesis 3, relating to indirect effects of VRSA, was confirmed. Analyses providing
evidence that relative to SAU, VRSA (through its twin effects of increasing association with
pro-recovery peers and recovery management activities) reduced AOD use and problems and
increased the rate of remission from substance use at the 9- and 12-month follow-ups.
Moreover, the SEM met widely recommended criteria for demonstrating indirect effects in
clinical trials (e.g., theory driven models of change over time; Longabough, Magill,
Morgenstern, & Huebner, 2011; MacKinnon, 2008; O’Rourke & MacKinnon, 2018; Shrout
& Bolger, 2002).

In the current study, we found that VRSA increased the likelihood that a participant would
engage in recovery management activities (sobriety related activities, self-help, and
additional substance use treatment) after discharge from residential treatment, which in turn
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increased the likelihood that a participant would be in remission at the end of the
intervention out to 3 months beyond the intervention. Also, VRSA participants were more
likely to increase their pro-recovery peer network, which in turn decreased the likelihood of
AOD use and substance problems at the end of the intervention and out to 3 months beyond
the intervention. These findings provide initial evidence that support calls made by the
volunteers continued to have some effectiveness 3 months after the last calls were made.

The dose-response analysis demonstrated that compared to the low VRSA session
completers, participants with high rates of VRSA session completion engaged in recovery
management at higher rates, reported a greater increase in pro-recovery peers, and
demonstrated higher rates of remission at 9 months post-discharge from residential
treatment. Despite the decrease in remission at the 12-month follow-up (3 months post
intervention phase), there was still a significant indirect effect of VRSA on all substance
outcomes.

These results suggest two possible VRSA change mechanisms. First, higher VRSA session
completion rates may lead to improvements in recovery management variables, such as
continuing care outpatient treatment attendance and mutual support group attendance and
affiliation due to the A-CRA short-term goal setting and homework review procedures
conducted during each VRSA session. Second, as VRSA session completion rates increased,
the possibility that recovery support calls were temporally aligned with high-risk substance
use opportunities may have assisted youth in developing specific plans to avoid a recurrence
of AOD use and related problems. Change mechanisms related to call completion rates and
specific intervention procedures are an important area for future research as remission rates
were noteworthy for the high call completers. For example, nearly half (49%) of the 60
VRSA participants completing 70+ % of their expected recovery support calls were in
remission at the end of the 9-month intervention phase. However, this high completer group
also experienced a decline in remission at 12 months. The optimal duration of VRSA calls is
not clear, although several researchers have suggested post-treatment support continue for
12+ months (Dennis & Scott, 2007; McKay, 2005, 2009; White, Boyle, & Loveland, 2002)
and as long as 5 years (DuPont et al., 2015). Finally, research is needed to better understand
client, volunteer, and protocol factors that may increase VRSA recovery support call
completion for youth with low completion of expected sessions.

When comparing results from this study to other published studies of telephone-based
recovery support, findings are generally consistent. Kaminer et al. (2008) conducted a
randomized study of active aftercare, including a brief telephone cognitive behavior therapy
condition following completion of outpatient counseling for adolescents with alcohol use
disorders. Similar to the reduction in substance use found in this study (although indirect),
youth receiving active aftercare (in-person or by phone) were less likely to relapse over time
and report fewer drinking and heavy drinking days per month than those with no active
aftercare. In one randomized study (Godley et al.; 2010), paraprofessional staff and
volunteers delivered telephone-based continuing care to adults for the first 3 months after
residential discharge. At 3month follow-up, clients receiving telephone continuing care
reported significantly fewer pastmonth substance problems than those who received usual
continuing care, but like the present study, these data supported extending the intervention
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for a longer time as results eroded after the intervention was withdrawn. Additionally,
McKay et al. (2011) found that 18 months of telephone continuing care after intensive
outpatient treatment improved drinking outcomes (% of days drinking) for participants with
alcohol dependence, but those effects also did not persist after the end of the intervention. A
1-year telephone-based continuing care program after residential treatment was implemented
by the Betty Ford Center. Similar to the dose-response relationship identified in this study,
the researchers concluded that greater participation in the program was associated with
higher rates of 12-step meeting attendance and contact with a sponsor (Cacciola et al.,
2008).

Consistent with other research in the substance use treatment field (Boyd et al., 2005;
Dembo et al., 2002; Garner et al., 2014; Grant, Ernst, Pagaliluan, & Streissguth, 2003; Leigh
et al., 1999), results from the present study demonstrate that volunteers can be successfully
trained and supervised to implement a recovery support intervention for adolescents.
\olunteers initiated recovery support within 14 days of residential discharge for 63% of
participants. This finding is important because it is based on a widely accepted performance
measure of continuity of care (Garnick et al., 2002), exceeds rates associated with usual
continuing care (Garner et al., 2010; Garnick et al., 2002), and predicts higher rates of early
remission after residential treatment (Garner et al., 2010). In addition, volunteers were able
to complete 51% of all expected recovery support calls, which compares favorably to
protocol implementation reported in published studies of telephone-based continuing care
and recovery support (Cacciola et al., 2008; Garner et al., 2014; Godley et al., 2010; McKay
et al., 2011); however, the rate was less than homedelivered ACC at 78% (Garner et al.,
2010).

The comparatively high rate of VRSA recovery support session completion is not surprising
given the assertive nature of the model. Volunteers initiated contacts with youth in
accordance with the adaptive decision rules guiding the schedule of sessions throughout the
9month intervention phase. Rather than waiting for adolescents to call in for scheduled
appointments, volunteers were trained to make repeated attempts to complete recovery
support sessions every time one was expected. By design, this level of effort was meant to
increase the likelihood that volunteers would be responsive to potential relapse cues closer in
time to their actual occurrence than might be achieved by quarterly recovery management
checkups (Dennis & Scott, 2012; Scott & Dennis, 2011) and over a longer post-treatment
support period than relatively short-term adolescent continuing care models (Godley et al.,
2007, 2014; Kaminer et al., 2008).

4.1 Study Strengths and Limitations

This study builds on the findings of an earlier quasi-experimental study (Garner et al., 2014),
suggesting that student volunteers can be an effective source of recovery support for youth.
Additional strengths included strong implementation, monitoring, measurement, and
statistical methods that facilitated tests of direct and indirect relationships between condition
assignment and outcomes, and the assessment of VRSA dose-response relationship. The
sample was relatively large for a youth study and ethnically diverse. Youth were treated for
substance use disorders that were typically complicated by high rates of co-occurring mental
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health and/or juvenile justice problems, making this sample generally similar to youth in
substance use disorder treatment, particularly residential treatment. In addition, the high rate
of participant enrollment and follow-up supports external validity of the findings. However,
these youth were largely from rural and small to medium size urban communities and may
not be representative of youth from large metropolitan areas.

Limitations included the reliance on self-report measures of substance use and problems,
although research has generally pointed to the accuracy of self-reports (Buchan, Dennis,
Tims, & Diamond, 2002; Del Boca & Noll, 2000; Godley et al., 2007). Self-report validity
was further supported by using temperature and contaminant monitored instant urine test
kits to give feedback to study participants regarding substance use just prior to administering
the interview questions. This study was conducted with adolescents admitted to residential
treatment where youth are often exposed, if not required, to participate in 12-step mutual aid
meetings, and this may have provided a foundation for the VRSA calls to increase proximal
recovery management outcomes. It is unclear to what extent VRSA calls would be effective
with youth who may receive less indoctrination into 12-step mutual aid during outpatient
treatment.

The use of volunteers to deliver the VRSA intervention was supported, but the typical
volunteer served 1 academic semester, suggesting that most youth were served by at least 2
volunteers. While volunteer turnover meant that most youth had to form relationships with
new volunteers, there was no significant differences in substance outcomes for youth
completing sessions with 1 volunteer versus those completing sessions with multiple
volunteers. A detailed discussion of volunteers, including strengths and limitations, is
provided in a companion paper (Passetti et al., under review).

The lack of direct effects on substance use outcomes may be viewed as a study limitation;
however, both the indirect effects and dose-response results lend support to important
mechanisms underlying improved outcomes (pro-recovery people and activities). These
mechanisms are consistent with recent research supporting the need for increasing sources
of positive, recovery enhancing people and activities to help prevent relapse and develop the
recovery capital needed to support long-term recovery (Best et al., 2012; Cloud & Granfield,
2008; McKay, 2017). Potential mechanisms of VRSA responsible for change in the
proximal outcomes (e.g., volunteer characteristics, intervention procedures) were not studied
and requires additional research. Finally, it is possible that high VRSA session completers
were different than low session completers, which could have contributed to the observed
dose-response relationship. Additional research to explore the extent of pre-existing intake
differences as well as other measured variables should be conducted to inform new methods
to better engage low session completers.

4.2 Conclusion

Barriers for treatment providers to offer extended continuing care include: (a) lack of payor
coverage for continuing care; (b) shortage of clinical time due to large caseloads; (c)
difficulty maintaining adolescent attendance at community clinics over an extended period
of time; and (d) distance and transportation issues, especially for youth from rural and small
urban communities (Flynn & Brown, 2016; Godley & Godley, 2011). Although VRSA
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requires commitment of resources to cover costs for a project manager to recruit, train, and
supervise volunteers, remaining support costs are minimal. Providers may also consider
developing decision rules for transferring youth to VRSA in order to decrease large
caseloads and create more time for counselors to respond to new referrals. AOD remission at
12 months was similar to the more intensive and expensive assertive continuing care (Godley
et al., 2014), supporting the possibility that the present study may offer a cost-effective
alternative for the field. Future research is needed to expand the range of youth who achieve
high recovery support session completion rates, assess the effect of increasing recovery
support call duration, and to test VRSA with outpatient youth.
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Highlights

. \Volunteer Recovery Support for Adolescents (VRSA) increases pro-recovery
peers and activities.

. VRSA improves substance use outcomes via pro-recovery peers and
activities.

. All outcomes improved significantly with incremental increases in VRSA
dosage.

. Student volunteers were effective in the delivery of VRSA.

. VRSA succeeded in overcoming most barriers to sustaining recovery support
for youth.
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Fig. 1.

Participant flow by experiment condition.

l
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| AODUse | 47 | AOD Use
@9 @12
59| -.28 23 =18
SPS@9]| .30 ,|SPS @ 12
-.21 -.16
A
Remission| 37 |Remission
s @9 @12

Hypothesized model and final results. Notes. VRSA = Volunteer Recovery Support for
Adolescents, PRPI = Pro Recovery People Index, DFSA = Drug Free Sobriety Activities,
SATI = Substance Abuse Treatment Index, SHAS = Self Help Activities Scale,
AOD=Alcohol & Other Drugs, and SPS = Substance Problem Scale. All paths were in the
hypothesized model. Solid paths represent the final model. The fit indices for the model
were: y2/df = 1.93, Comparative Fit Index = 0.95, Normed Fit Index = 0.90, and Root Mean

Square Error of Approximation = 0.048.
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Fig. 3.
Dose response at the end of VRSA intervention phase (9 month follow-up) and 3 months
post-VRSA (12-month follow-up).
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VRSA Participant Intake Characteristics by Condition Assignment

Table 1.

SAU VRSA Total
(n=201) (n=201) (n = 403) x> P
Female 15% 17% 16% 0.32 0.588
Race 225 0528
Caucasian 49% 48% 49%
African American 19% 18% 18%
Hispanic 16% 12% 14%
Other/Mixed 16% 21% 19%
Non-white 51% 52% 51% 0.02  0.921
Age 151  0.496
12-14 Years Old 14% 14% 14%
15-17 Years Old 78% 81% 79%
18-20 Years Old 8% 5% 7%
Regular Peer Alcohol Usell 69% 66% 68% 042 0523
Regular Peer Drug Use\2 88% 89% 89% 0.05 0.875
Current CJ Involvement\3 82% 86% 84% 110 0.340
Controlled Environment\3 68% 72% 70% 0.70  0.448
Victimized in past year\4 29% 30% 29% 0.17 0.743
Weekly AOD use\3 87% 83% 85% 1.02 0.327
Weekly Alcohol Use\3 27% 25% 26% 0.32  0.650
Weekly Cannabis Use\3 7% 75% 76% 024 0.644
Age of First Use Under 15 91% 88% 89% 136 0.262
Substance Use Severity 0.13  0.942
Substance Use\5\7 5% 5% 5%
Substance Abuse\5\7 15% 16% 16%
Substance Dependence\5\7 80% 79% 79%
Any Prior Substance Treatment 75% 74% 74% 0.01 1.000
Any internalizing disorders\7\8 54% 57% 56% 0.36 0.616
Any externalizing disorders\7 73% 75% 74% 0.18 0.735
Any MH Treatments\6 65% 71% 68% 157 0.238
Mean(SD) t P
Residential length of stay 80.08(80.02) 71.43(52.38) 75.74(67.65) 1.28  0.200
Pro-Recovery People Index\3 14.55(5.42) 13.93(5.51) 14.24(5.47) 113 0.259
Drug Free Sobriety Activities\3 0.41(0.48) 0.40(0.47) 0.40(0.47) 0.15 0.878
Substance Abuse Treatment Index\3 ~ 0.09(0.15) 0.11(0.19) 0.10(0.17) -1.13 0.259
Alcohol or Other Drug Use\3 0.73(0.34) 0.72(0.36) 0.73(0.35) 0.05 0.960
Substance Problem Scale 5.81(4.61) 5.16(4.76) 5.49(4.69) 139 0.116

Page 26

Notes. \1 = Spent time in the past year with 1 or more people socially who got drunk weekly; \2 Spent time in the past year with 1 or more people
socially who used drugs quarterly; \3 During the past 90 days; \4 Attacked with a weapon, beaten, sexually assaulted, or emotionally abused; \5
Based on selfreport GAIN items that map onto DSM 1V criteria; \6 During Lifetime; \7 During past year; \8 Major Depression, generalized anxiety,
or traumatic stress disorder; \9 Attention Deficit Hyperactivity Disorder or conduct disorder.
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Bivariate linear regression results for direct effects for proximal outcomes, where each outcome was regressed

on condition assignment(N = 402)

Qutcomes B SE(B) B p-value
Pro-Recovery People Index change @ 3 months 1219 436  .098 .035
Sobriety Related Activities @ 6 & 9 months .062 029  .106 .033
Self-Help Activity Scale @ 6 & 9 months 2037 671 .150 .003
Substance Abuse Treatment Index @ 6 & 9 months  .055 .018 154 .002
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Table 3.
Indirect effects of VRSA on distal outcomes (N = 402)

Indirect Effect B B 95% C.I. p-value

Alcohol & Other Drug Use @ 9 Months -.012 -.015 -.039,-.001 .033
Alcohol & Other Drug Use @ 12 Months -.005 -.007 -.020, -.001 .024

Substance Problem Scale @ 9 Months -.058 -.009 -.025,-.001 .031
Substance Problem Scale @ 12 Months -.032 -.005 -.014,.000 .029
Remission @ 9 Months .028 .030 .010, .063 .006
Remission @ 12 Months .011 .013 .005, .027 .008
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