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A B S T R A C T   

Previously incarcerated persons with substance use disorder (SUD) need recovery supports, given the over-
representation of this population in prison and community supervision. Peer support programs have the potential 
to fill gaps in postrelease support for persons with SUD. To assess the effectiveness of peer support approaches, 
this pilot study randomized access to peer recovery coaches within a well-established community reentry pro-
gram. We examined several proximal outcomes to determine potential mechanisms of action, along with several 
exploratory outcomes. While attrition due to re-incarceration, death, and program disengagement was high, our 
findings suggest that those who received peer recovery coach support in the reentry program had recovery-based 
improvements, including improved self-reported mental and physical health and reductions in substance use 
behaviors. The treatment group also saw improvements in measures of treatment motivation and self-efficacy. 
Both groups saw similar positive trends in some outcomes, likely due to the relative success of the well- 
established reentry program regardless of the inclusion of peer support coaches. This study contributes lessons 
learned and potential mechanisms of action to limited research on the effectiveness of peer recovery supports for 
reentry populations with SUD.   

1. Introduction 

The U.S. prison incarceration rate is the highest in the world (World 
Prison Brief et al., 2018), and the process of community reintegration 
impacts more than 600,000 adults who are released from prison per 
year, many of whom are surveilled by community supervision agents 
(probation or parole) for an extended period of time (U.S. Department of 
Health and Human Services, 2015). Among this population, persons 
with substance use disorder (SUD) are extremely overrepresented, as 
misconduct related to an SUD (i.e., relapse) is one of the primary reasons 
for re-incarceration (Binswanger et al., 2007; Chandler et al., 2009; The 
Council of State Governments, 2019). Prisons are not equipped to 
address the reentry needs of detainees with SUD (Binswanger, 2013; 
Bronson et al., 2017; Bronson & Berzofsky, 2017; Centers for Disease 

Control & Prevention, 2015; Maruschak & Berzofsky, 2016; Maruschak 
& Bronson, 2017; Pizzicato et al., 2018; Ranapurwala et al., 2018). As a 
result, this population has a high mortality rate in the period immedi-
ately following release (Binswanger, 2013; Pizzicato et al., 2018; 
Ranapurwala et al., 2018). 

Ongoing recovery support is necessary for reentry populations with 
SUD, and peer recovery supports have potential to fill this gap. The peer 
support workforce consists of current or former clients of behavioral 
health services who often go by titles such as peer provider, peer support 
specialist, or peer recovery coach (PRC) and typically engage with in-
dividuals with SUD and/or mental illness who face personal recovery 
barriers. Peer services have been expanding within the U.S. SUD treat-
ment field for the past 20 years (Gagne et al., 2018; Kelly et al., 2019). 
This expansion coincides with a broader shift from an acute SUD care to 
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a recovery-oriented approach based on the chronic disease model that 
focuses on long-term services and supports in the community that are 
consistent with client goals (Humphreys & Tucker, 2002; Institute of 
Medicine, 2006; Laudet & Humphreys, 2013; White, 2009; White et al., 
2003). Many states have developed a PRC certification process to better 
integrate this workforce into behavioral health systems to bridge clinical 
and community services (White, 2009) and to engage clients in care 
(Pfeiffer et al., 2012). 

Peer services are a promising approach, as research suggests 
increased adherence to SUD treatment and reduced hospitalizations for 
those who receive peer supports (Boisvert et al., 2008; Cos et al., 2019; 
Min et al., 2007; O’Connell et al., 2017; Reingle Gonzalez, 2019; Rowe 
et al., 2007; Tracy et al., 2011). However, systematic reviews have 
pointed to a lack of rigorous designs in peer-intervention studies (Bassuk 
et al., 2016; Eddie et al., 2019; Reif et al., 2014), with much of the prior 
research being focused on clients with SUD or serious mental illness 
already living in the community (Armitage et al., 2010; Ashford et al., 
2018; Cabassa et al., 2017; Miler et al., 2020; Stubbs et al., 2016; Waye 
et al., 2019), rather than those returning from incarceration. Returning 
citizens face a number of additional obstacles, including employment, 
housing, unmet medical needs, weak social ties (Carson & Sabol, 2012; 
Khan & Epperson, 2012; Travis et al., 2003; Visher et al., 2004), as well 
as discrimination and anticipated stigma (LeBel, 2008, 2012; LeBel 
et al., 2014; Pager, 2003; Winnick & Bodkin, 2008), that contribute to 
poor treatment retention (Mallik-Kane & Visher, 2008; Morenoff & 
Harding, 2014). While several jurisdictions have started to utilize peers 
with those formerly incarcerated as part of reentry planning (Curtis 
et al., 2018; The Federal Interagency Reentry Council, 2016), the pro-
gram designs vary dramatically—often without a specific population 
focus (i.e., SUD or SMI)—and often lack methodological rigor necessary 
to determine efficacy (Marlow et al., 2015; Randall & Ligon, 2014; 
Reingle Gonzalez, 2019; Reingle Gonzalez et al., 2019; Salem et al., 
2017). 

The pilot study described in this paper was for an intervention called 
Substance Use Programming for Person-Oriented Recovery and Treat-
ment (SUPPORT), which is a peer service model developed to address 
the need for ongoing recovery support for persons with an SUD who are 
reintegrating into the community following release from jail or prison. 
SUPPORT provides client-focused, strength-based addiction care 
through a network of comprehensive treatment and recovery supports 
(Halvorson et al., 2009; Laudet, 2008). The model consists of state- 
certified peer recovery coaches (PRCs) who provide nonclinical ser-
vices (e.g., mentoring, support groups, employment assistance, and/or 
housing services) and recovery-oriented treatment planning to align 
services with client goals; SUPPORT also provides vouchers to fund 
services and supports that are aligned with client recovery goals (see 
Watson et al., 2017). Limited research on the efficacy of PRCs has been 
conducted with reentry populations with SUD; partially because of the 
difficulties of longitudinal clinical research designs with this hard-to- 
reach population. Therefore, one of the goals of SUPPORT’s early- 
stage work was to successfully complete a pilot randomized controlled 
trial (RCT) of the intervention: here we examine the proximal outcomes 
of the intervention (i.e., potential mechanisms of action, such as 
increased self-determination, motivation, and self-efficacy) as well as 
the primary outcomes related to substance use and quality of life. 

2. Methods 

2.1. Participants and randomization procedures 

Research staff recruited clients into the study upon clients’ enroll-
ment in services at Public Advocates in Community Re-Entry (PACE)—a 
nonprofit organization that provides community-based services to pre-
viously incarcerated individuals in Marion County, Indiana, the largest 
county in the state and home to Indianapolis, the state capital. Persons 
with at least one felony or five misdemeanors are eligible to receive 

PACE services. From October 2017 through December 2018, clients over 
the age of 18 who had an SUD and had been released from jail or prison 
within the three months prior were eligible for study participation and 
recruited from orientation meetings (clients who were on parole, pro-
bation, or home detention were still eligible for study participation). 
Research assistants confirmed eligibility and informed clients about the 
SUPPORT program services, then, for those who agreed to participate, 
obtained informed consent and notified them of arm assignment. The 
project manager (LRT) predetermined randomization with oversight 
from one of the lead investigators (DPW), using a computer-generated 
simple randomization schedule that assigned predetermined sequen-
tial participant identification numbers to one of the two study arms 
(Haahr, 2020). A card containing arm assignment details remained in-
side a sealed envelope stored within the packet and remained unopened 
until consent was completed. Finally, to help locate participants for 
follow-up data collection, researchers collected an address, email 
address, and phone number for each participant as well as contact in-
formation for two close family members or friends. 

The study conducted interviews with participants at baseline (i.e., 
the day participants first enrolled in services at PACE, which could have 
been at any point from one day to three months after release), and again 
at 6 and 12 months following baseline. Researchers began contacting 
participants one month prior to their follow-up date. All 6-month data 
collection occurred between May 2018 and May 2019, and all 12-month 
data collection occurred between September 2018 and November 2019. 
Study staff contacted participants (or their friends/family members) up 
to five times at each follow-up time point, through either phone or 
email, before determining them to be unreachable. The study collected 
all data through structured, 60–90-minute computer-assisted personal 
interviews (CAPI) (Gravlee, 2002; Webb et al., 1999) in the Research 
Electronic Data Capture (REDCap) system (Harris et al., 2009). Partici-
pants received $60 for each completed interview; the study also entered 
them into a drawing for one of two $100 gift cards at each data 
collection point. Researchers were also able to collect administrative 
data not collected in the CAPI from PACE and local publicly available 
administrative criminal records databases. An academic university 
Institutional Review Board approved all study procedures (Protocol 
Number: 1511731907), and we preregistered the study with ClinicalT 
rials.gov (Clinical Trials ID: NCT03132753 and Protocol Number: 
1511731907). 

2.2. Intervention 

The study offered participants assigned to the experimental arm 12 
months of SUPPORT services with a trained PRC to offer guidance, 
support, and coordination of treatment services, as well as $700 in 
vouchers to cover the cost of the additional flexible recovery support 
services that could not be covered by other funding sources (e.g., 
housing [permanent and transitional], employment services [training, 
placement, and readiness], substance use treatment, transportation, 
childcare, educational or vocational services, and aftercare planning). 
The PRC was responsible for tracking voucher spending as they assisted 
clients in choosing appropriate services and monitoring service 
completion over the 12 months of the intervention. The frequency and 
length of meetings with the PRC were individualized, based on indi-
vidual client needs and preferences. The treatment as usual (TAU) arm 
did not receive PRC services or vouchers; however, participants in both 
arms could access PACE’s standard substance use counseling and case 
management services. This study hypothesized SUPPORT intervention 
to increase choice and options available to clients through its expanded 
infrastructure and flexible services, thereby improving agency in re-
covery and motivation to participate in treatment and supportive ser-
vices (i.e., recovery capital), which should reduce relapse (Watson et al., 
2017). 
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2.3. Measures 

Given the pilot nature of the study, we examined several proximal 
outcomes as likely potential mechanisms of action, along with several 
exploratory outcomes. We assessed agency using the Self-Determination 
Scale (Sheldon, 1995) subscale on perceived choice, which presents 
participants with opposing statements labeled A and B (e.g., “I always 
feel like I choose the things I do” and “I sometimes feel that it’s not really 
me choosing the things I do”) and asked them to rate each on a Likert 
scale ranging from 1 (only “A” feels true) to 5 (only “B” feels true). 
Treatment Motivation Questionnaire (Ryan et al., 1995) is a 26-item 
instrument with three subscales (external, internal, and help seeking) 
that measures attitudes about treatment and reasons for entering the 
treatment by asking the respondent to indicate how true each statement 
is (1 = not at all true to 7 = very true). General Self-Efficacy Adult 
Protocol (Schwarzer & Jersusalem, 1995) measures perceptions about 
overcoming challenges and accomplishing life goals with items 
measured on a 4-point scale (1 = not at all true to 4 = exactly true) and 
summed for a composite score. 

We explored several outcomes that might be associated with peer 
supports among returning citizens with SUD. Our primary outcome was 
self-reported substance use and abstinence, which the study measured 

using 12 items from the National Survey on Drug Use and Health 
(Substance Abuse and Mental Health Services Administration, 2014) on 
the frequency of use for tobacco, alcohol, sedative, tranquilizers, pain-
killers, stimulants, marijuana, cocaine, crack, hallucinogens, inhalants, 
heroin, and prescription medications. We were interested both in 
measuring progress toward recovery as well as a global indicator of 
quality of life as secondary outcomes. The study assessed recovery 
progress with the Stages of Change Readiness and Treatment Eagerness 
Scale (SOCRATES) (Burrow-Sanchez & Lundberg, 2007; Miller & Toni-
gan, 1996; Mitchell & Angelone, 2006), a 19-item instrument that as-
sesses readiness to change behaviors in relation to substance use by 
asking the respondent to indicate level of agreement from 1 (No! 
strongly disagree) to 5 (Yes! strongly agree). We used the Quality of life 
scale, a 4-item measure developed by the CDC, to measure perceived 
health-related (both mental and physical) quality of life in the past 30 
days (Centers for Disease Control and Prevention, 2000). 

2.4. Statistical analysis 

We first compared participant characteristics at baseline, where we 
summarized categorical variables, using frequencies and proportions, 
and we summarized continuous variables using median and 

Fig. 1. CONSORT flow diagram.  
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interquartile range (IQR) or mean and standard deviation (SD). Next we 
examined the attrition rates and assessed whether the SUPPORT arm 
had a different attrition rate than the TAU arm. The study compared the 
proportions of participants missing their 6-month interview between 
intervention arms, and the study examined baseline characteristics 
associated with attrition using univariable logistic regression with 
stepwise variable selection. We focused on the attrition at 6 months 
because fewer participants completed their 12-month interview, making 
it difficult to investigate the difference in participant characteristics for 
those with and without complete 12-month data. 

For both proximal outcomes and study outcomes, we examined 
changes from baseline to 6 months and from baseline to 12 months. For 
continuous outcomes, we summarized changes within each intervention 
arm using mean (SD) or interquartile rate (IQR) and evaluated them 

using the paired-t-test or Wilcoxon signed rank test. The study per-
formed between-arm comparisons of the changes using the two-sample 
t-test or Wilcoxon rank sum test. Prior to the study, the intervention 
effect size was estimated using the Cohen’s d to determine that 80 
participants would suffice to detect meaningful differences in substance 
use; we based this determination on an assumption that the standard 
deviation of days of illicit drug use was nine, which was derived from 
SUPPORT’s predecessor study (Ray et al., 2017). These analyses 
excluded participants with incomplete follow-up visits and hence pro-
duced valid inference when data were missing completely at random. As 
a sensitivity analysis, we used the constrained longitudinal data analysis 
(cLDA) to analyze the changes in these outcomes within and between 
intervention arms. The study used the cLDA because of its flexibility and 
efficiency in handling repeated measures and missing data with valid 
inference when data were missing at random. For binary outcomes, the 
study evaluated changes over time within an intervention arm and 
comparison of the changes between the two intervention arms using the 
exact conditional logistic regression due to the small sample size. The 
study examined appropriate functional forms of continuous variables 
using the locally estimated scatter plot smoothing (LOESS) method 
where appropriate. All statistical tests were two-sided and the study 
considered p-values < 0.05 statistically significant. Study staff per-
formed analyses using SAS software (version 9.4, The SAS Institute, 
Cary, NC). 

3. Results 

3.1. Sample characteristics and attrition 

Between October 2017 and December 2018, the study screened a 
total of 762 participants, of whom 110 were eligible and 100 agreed to 
participate in the study. The study randomized forty-six participants to 
the SUPPORT arm and 54 to the TAU arm (see Fig. 1 CONSORT Flow 
Diagram for transparent reporting of randomized control trials) (CON-
SORT, n.d.). Table 1 displays sample characteristics at baseline. Among 
the SUPPORT arm, 41% (n = 19) completed 6-month follow-up and 28% 
(n = 13) completed 12-month follow-up. These rates were statistically 
similar to the TAU group, with 41% (n = 22) completing the 6-month 
follow-up and 37% (n = 20) completing the 12-month follow-up. 

Although there was no difference in the 6- or 12-month attrition rates 
between the arms, univariable logistic regression predicting 6-month 
follow-up suggests participants with greater confidence in treatment 
motivation were more likely to remain in the study, with a 35% lower 
odds of attrition for each unit increase in the TMQ-confidence subscale 
score (OR = 0.65; 95% CI = 0.45–0.96, p = 0.031; Table 2). Participants 
with more recent release from the criminal justice system were less likely 
to remain in the study, with a 5% lower odds of missing the 6-month 
assessment for every additional day between release and study enroll-
ment (OR = 0.949; 95% CI = 0.905–0.996, p = 0.035), which leveled off 
when participants were enrolled more than 30 days after the most recent 
release. 

3.2. Potential mechanisms (proximal outcomes) from SUPPORT 

We explored changes in self-determination, treatment motivation, 
and self-efficacy between baseline and follow-up to assess whether the 
intervention may have affected these potential mechanisms. At 6-month 
follow-up the external motivation scores were significantly improved for 
the SUPPORT arm (mean = 0.76; 95% CI = 0.002–1.52; p = 0.049), but 
not for the TAU arm. Although the between-group comparison did not 
show statistical significance (p = 0.11), the effect size of 0.52 using 
Cohen’s d revealed a moderate difference between the two arms. At 12 
months, the perceived choice scores in self-determination scale 
increased among the TAU arm (mean = 0.36; 95% CI = 0.01–0.71; p =
0.044). During that same period, the SUPPORT arm had significant 
within-group increases in general self-efficacy scores (mean = 5; 95% CI 

Table 1 
SUPPORT baseline characteristics.   

Total (n =
100) 

Support (n 
= 46) 

TAU (n =
54) 

Age in years, mean (sd) 38.5 (10.4) 39.0 (8.9) 38.1 
(11.6) 

Female gender 42% 44% 41% 
Hispanic ethnicity 3% 4% 2% 
Race    

White 60% 65% 56% 
Black or African American 36% 26% 44% 
Multiracial 4% 9%  

Sexual orientation    
Straight 92% 89% 94% 
Gay/Lesbian 4% 7% 2% 
Bisexual 3% 2% 4% 
Don’t know/not sure 1% 2% 0% 

Served in military 4% 2% 6% 
Living    

Shelter 16% 17% 15% 
Street/outdoors 3% 4% 2% 
Institution 10% 9% 11% 
Housed: own 12% 11% 13% 
Housed: someone else’s 23% 20% 26% 
Housed: halfway house 14% 20% 9% 
Housed: residential treatment 18% 13% 22% 
Housed: other 4% 7% 2% 

Satisfaction with living condition    
Very dissatisfied 2% 26% 22% 
Dissatisfied 18% 24% 13% 
Neither satisfied nor dissatisfied 18% 13% 2% 
Satisfied 24% 22% 26% 
Very satisfied 16% 15% 17% 

Has children 70% 70% 70% 
Number of children, median (IQR) 2.0 

(0.0–3.0) 
2.0 
(0.0–3.0) 

1.0 
(0.0–3.0) 

Education level    
Lower than high school 20% 20% 20% 
High school/GED 4% 46% 44% 
College or above 35% 35% 35% 

Employed currently 12% 13% 11% 
Received income in past 30 days 17% 13% 20% 
Enough money to meet needs    

Not at all 66% 70% 63% 
A little 18% 13% 22% 
Moderately 6% 7% 6% 
Mostly 8% 9% 7% 
Completely 2% 2% 2% 

Arrested in past 30 days 13% 20% 7% 
Drug-related arrest in past 30 days 6% 9% 4% 
Days of experiencing serious 

depression in past 30 days not due to 
use of alcohol or drug    
0 days 34% 27% 41% 
1+ days 66% 73% 59% 

Days of experiencing anxiety or tension 
in past 30 days not due to use of 
alcohol or drug    
0 days 29% 24% 34% 
1+ days 71% 76% 66%  
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= 0.55–9.45; p = 0.031). For TAU, general self-efficacy scores trended 
toward a significant increase from baseline to the 12-month follow-up 
(mean = 1.85; 95% CI = − 0.03–3.73; p = 0.053). Results also showed 
no significant within-group changes in other proximal outcomes, nor 
were there any between-group differences. The cLDA showed similar 
results with no significant difference between intervention arms 
(Table 3). 

3.3. SUPPORT outcomes 

The use of alcohol or illegal drugs decreased from 30% at baseline to 
16% at 6 months for SUPPORT arm participants, whereas in the TAU 
arm, the percentages were 26% at baseline and 41% at 6 months 
(Table 4). These changes were not statistically significant, nor was the 
comparison of temporal trend between arms. There was a slight increase 
in the use of alcohol or illegal drugs at 12 months compared to 6 months 
in both treatment arms (16% to 23% for the SUPPORT and 41% to 42% 
for the TAU). 

Table 2 
Association between baseline sample characteristics and follow-up attrition.  

Variable Missing 6-month follow-up visit Univariable association Multivariable association 

Yes (n = 59) No (n = 41) OR (95% CI) P value OR (95% CI) P value 

Intervention       
TAU 32 (54.2%) 22 (53.7%) 1    
SUPPORT 27 (45.8%) 19 (46.3%) 0.98 (0.44, 2.17)  0.95   

Age, mean (sd) 37.0 (9.8) 40.6 (11.0) 0.967 (0.929, 1.006)  0.092   
Days from release to enrollment, median (IQR) 18.0 (13.0–34.0) 29.0 (17.0–46.0) 0.955 (0.912, 1.000)  0.051 0.949 (0.905, 0.996)  0.035 
Gender       

Male 34 (57.6%) 24 (58.5%) 0.96 (0.43, 2.16)  0.93   
Female 25 (42.4%) 17 (41.5%) 1    

Race       
White 36 (61.0%) 24 (58.5%) 1    
Black or African American 20 (33.9%) 16 (39.0%) 0.83 (0.36, 1.92)  0.67   
Multiracial 3 (5.1%) 1 (2.4%) 1.57 (0.17, 14.14)  0.69   

Any alcohol       
No 47 (79.7%) 36 (87.8%) 1    
Yes 12 (20.3%) 5 (12.2%) 1.84 (0.59, 5.69)  0.29   

Any opiates       
No 52 (88.1%) 38 (92.7%) 1    
Yes 7 (11.9%) 3 (7.3%) 1.70 (0.41, 7.02)  0.46   

Any illegal drug       
No 44 (74.6%) 34 (82.9%) 1    
Yes 15 (25.4%) 7 (17.1%) 1.66 (0.61, 4.51)  0.32   

Living satisfaction       
Very dissatisfied 15 (25.4%) 9 (22.0%) 1    
Dissatisfied 9 (15.3%) 9 (22.0%) 0.60 (0.17, 2.07)  0.42   
Neither satisfied or dissatisfied 11 (18.6%) 7 (17.1%) 0.94 (0.27, 3.32)  0.93   
Satisfied 12 (20.3%) 12 (29.3%) 0.60 (0.19, 1.90)  0.38   
Very Satisfied 12 (20.3%) 4 (9.8%) 1.80 (0.44, 7.31)  0.41   

Any children       
No 19 (32.2%) 11 (26.8%) 1    
Yes 40 (67.8%) 30 (73.2%) 0.77 (0.32, 1.86)  0.56   

Number of children, median (IQR) 2.0 (0.0–3.0) 1.0 (0.0–4.0) 0.95 (0.76, 1.18)  0.63   
Education       

Less than high school 14 (23.7%) 6 (14.6%) 1    
College or above 21 (35.6%) 14 (34.1%) 0.64 (0.20, 2.07)  0.46   
High school/GED 24 (40.7%) 21 (51.2%) 0.49 (0.16, 1.50)  0.21   

Employment       
No 52 (88.1%) 36 (87.8%) 1    
Yes 7 (11.9%) 5 (12.2%) 0.97 (0.29, 3.30)  0.96   

Any income       
No 49 (83.1%) 34 (82.9%) 1    
Yes 10 (16.9%) 7 (17.1%) 0.99 (0.34, 2.86)  0.99   

Any arrested       
No 50 (84.7%) 37 (90.2%) 1    
Yes 9 (15.3%) 4 (9.8%) 1.66 (0.48, 5.82)  0.42   

Tested HIV       
No 5 (8.5%) 4 (9.8%) 1    
Yes 54 (91.5%) 37 (90.2%) 1.17 (0.29, 4.64)  0.83   

Any depression       
No 18 (30.5%) 16 (40.0%) 1    
Yes 41 (69.5%) 24 (60.0%) 1.52 (0.65, 3.52)  0.33   

Any anxiety       
No 16 (27.6%) 13 (31.7%) 1    
Yes 42 (72.4%) 28 (68.3%) 1.22 (0.51, 2.92)  0.66   

Self-determination scale-perceived choice, median (IQR) 3.8 (3.2–4.2) 3.6 (2.8–4.4) 1.10 (0.74, 1.64)  0.65   
Treatment motivation, median (IQR)       

External reasons 2.5 (1.0–4.3) 2.3 (1.3–3.3) 1.15 (0.90, 1.47)  0.26   
Internalized reasons 6.3 (5.3–6.7) 6.3 (5.5–7.0) 0.84 (0.56, 1.27)  0.41   
Help seeking 6.0 (4.7–7.0) 6.0 (5.0–7.0) 0.96 (0.71, 1.31)  0.81   
Confidence 6.4 (4.6–7.0) 6.8 (5.8–7.0) 0.68 (0.47, 0.99)  0.044 0.654 (0.445, 0.961)  0.031 

General self-efficacy - sum, median (IQR) 32.0 (29.0–36.0) 32.0 (29.0–34.0) 1.04 (0.96, 1.12)  0.37    
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The SOCRATES readiness for change scores within the SUPPORT arm 
had a significant (p = 0.03) decrease in their recognition scores from 
baseline to the 6-month follow-up (mean = –1.9; 95% CI = − 3.7 to − 0.1; 
p = 0.044) (Table 5). At 12 months, those in the SUPPORT arm had a 
significantly lower recognition score (mean change = − 5.8, 95% CI =
− 10.1 to − 1.6; p = 0.013) and a lower ambivalence score (mean change 
= − 4.9; 95% CI = − 7.4 to − 2.4; p = 0.001). However, between-group 
differences did not occur in these outcomes. The study found similar 
results based on the cLDA, which showed no significant difference be-
tween intervention arms. 

4. Discussion 

The SUPPORT study implemented and conducted a pilot RCT of a 
community-based PRC model for persons returning from prison. While 
only a pilot, such methodological rigor has been largely absent in much 
of the PRC literature, particularly with justice-involved populations, and 
the lessons learned from this study can inform future work in this area. 
In particular, the pilot struggled with retention, as only one-third of 

participants completed a 12-month follow-up interview despite multiple 
follow-up attempts and incentives. However, while our attrition analysis 
is limited to measures available in the study, results do not suggest bias 
between treatment and TAU arms and are consistent with the earlier 
studies showing that those seeking behavioral health services with 
criminal records are less likely to be retained in studies (Claus et al., 
2002; Coen et al., 1996; Crisanti et al., 2014; Western et al., 2016). 

Study retention among those with behavioral health problems in 
community-based intervention settings is a persistent problem (Barry, 
2005; Bucholz et al., 1996; Furimsky et al., 2008; Kanuch et al., 2016; 
Leonard et al., 2003; Sullivan et al., 1996). Participants are over-
whelmed with meeting the basic requirements of daily life after 
returning from incarceration, including navigating compliance with 
criminal-legal and community-supervision systems to maintain freedom 
(Ortiz & Wrigley, 2020; The Council of State Governments, 2019; Visher 
et al., 2004). Retention can be especially difficult when participants are 
engaged in illegal activities or substance misuse, as relapse can result in 
suspicion or fear of researchers (Bucholz et al., 1996; Cottler et al., 1996; 
Lankenau et al., 2010; Ryan et al., 2019; Vaughn et al., 2002; Ziek et al., 

Table 3 
Changes in possible mechanisms (proximal outcomes) between baseline, 6 months and 12 months.   

SUPPORT TAU Difference between intervention arms 

Mean change since baseline 
(sd) 

P value Mean change since baseline 
(sd) 

P value Estimate (95% CI) P value Cohen’s d 

Self determination scale-perceived 
choice        
6 months 0.13 (1.13)  0.63 0.30 (0.84)  0.11 − 0.18 (− 0.80, 

0.45)  
0.57  − 0.18 

12 months 0.41 (1.31)  0.30 0.36 (0.74)  0.04 0.05 (− 0.83, 0.93)  0.90  0.05 
Treatment motivation - external reasons        

6 months 0.76 (1.58)  0.05 0.03 (1.23)  0.90 0.73 (− 0.16, 1.62)  0.11  0.52 
12 months 0.14 (1.60)  0.78 − 0.04 (1.90)  0.93 0.17 (− 1.21, 1.55)  0.80  0.10 

Treatment motivation - internal reasons        
6 months − 0.18 (0.76)  0.33 − 0.26 (0.68)  0.08 0.09 (− 0.37, 0.54)  0.69  0.25 
12 months − 0.66 (1.34)  0.11 − 0.40 (1.27)  0.17 − 0.26 (− 1.22, 

0.70)  
0.59  − 0.20 

Treatment motivation - help seeking        
6 months 0.04 (0.64)  0.81 − 0.19 (1.08)  0.42 0.23 (− 0.33, 0.78)  0.41  0.12 
12 months − 0.27 (1.21)  0.47 − 0.06 (1.44)  0.86 − 0.21 (− 1.26, 

0.83)  
0.68  − 0.16 

Treatment motivation - confidence        
6 months − 0.47 (1.36)  0.15 − 0.25 (1.20)  0.35 − 0.23 (− 1.03, 

0.58)  
0.58  − 0.18 

12 months − 0.35 (1.39)  0.43 − 0.72 (1.68)  0.07 0.37 (− 0.84, 1.59)  0.53  0.24 
General self-efficacy - sum        

6 months 1.79 (4.94)  0.13 1.50 (4.19)  0.11 0.29 (− 2.60, 3.17)  0.84  0.06 
12 months 5.00 (6.62)  0.03 1.85 (4.02)  0.05 3.15 (− 1.54, 7.84)  0.17  0.62 

Self-determination scale perceived choice scores range from 1 to 5, with higher values indicating greater levels of self-determination. 
Treatment motivation scores range from 1 to 7, with higher values indicating greater treatment motivation. 
General self-efficacy scale scores range from 10 to 40, with higher values indicating greater self-efficacy. 

Table 4 
Changes in primary outcome (presence of alcohol and illegal drug use in past 30 days) between baseline, 6 months and 12 months.   

N Use of alcohol Use of illegal drug Use of alcohol or drugs 

0 days 1 to 30 
days 

P value for change 
relative to baseline 

0 days 1 to 30 
days 

P value for change 
relative to baseline 

0 days 1 to 30 
days 

P value for change 
relative to baseline 

SUPPORT Baseline  46 38 
(82.6%) 

8 
(17.4%) 

– 35 
(76.1%) 

11 
(23.9%) 

– 32 
(69.6%) 

14 
(30.4%) 

– 

6 months  19 18 
(94.7%) 

1 (5.3%) 1 17 
(89.5%) 

2 
(10.5%) 

1 16 
(84.2%) 

3 
(15.8%) 

1 

12 
months  

13 13 
(100%) 

0 (0%) 0.75 10 
(76.9%) 

3 
(23.1%) 

1 10 
(76.9%) 

3 
(23.1%) 

1 

TAU Baseline  54 45 
(83.3%) 

9 
(16.7%) 

– 43 
(79.6%) 

11 
(20.4%) 

– 40 
(74.1%) 

14 
(25.9%) 

– 

6 months  22 14 
(63.6%) 

8 
(36.4%) 

0.11 21 
(95.5%) 

1 (4.5%) 0.13 13 
(59.1%) 

9 
(40.9%) 

0.32 

12 
months  

19 11 
(57.9%) 

8 
(42.1%) 

0.11 17 
(89.5%) 

2 
(10.5%) 

0.63 11 
(57.9%) 

8 
(42.1%) 

0.32  
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1996). 
The SUPPORT arm had recovery-based improvements that are 

consistent with other peer support studies with justice-involved pop-
ulations (Bassuk et al., 2016; Prendergast et al., 2017; Reif et al., 2014). 
Specifically, the SUPPORT arm had improvements in treatment moti-
vation external reasons (Cohen’s d = 0.52 at 6 months) and general self- 
efficacy (Cohen’s d = 0.62 at 12 months), which are mediating variables 
in the model underlying SUPPORT’s theorized mechanisms of change 
(Watson et al., 2017). As such, given the difficulties members of a 
reentry population face, a longer exposure to the intervention may result 
in a greater improvement in more distal outcomes like drug use and 
criminal behavior for the SUPPORT arm. Results regarding readiness to 
change were in the opposite direction of what we expected. Most 
noticeable was the significant decrease in recognition scores for the 
SUPPORT arm, which may be the result of limitations in using the 
SOCRATES instrument to measure changes over time (Miller & Tonigan, 
1996). Furthermore, interpreting observed changes in SOCRATES scores 
is difficult considering a reduction in one domain can be interpreted as 
either positive or negative, depending on changes observed in the other 
domains (e.g., reduced recognition scores might not be undesirable if 
taking step scores improve). Thus, the positive changes in treatment 
motivation and self-efficacy are likely better proxies for understanding 
how SUPPORT participants’ readiness might have changed due to the 
intervention. 

One reason for similar improvements in study arms could be a ceiling 
effect in the TAU experience. Prior research on returning inmates with 
SUD in this jurisdiction found clients in the study setting (PACE) had a 

considerably low recidivism rate (Ray et al., 2017). Those in the TAU 
arm received the standard services at an agency with seasoned pro-
fessionals who had long standing relationships with local criminal-legal 
stakeholders. Indeed, TAU participants received access to myriad 
recovery-based social services within PACE, such as recovery support 
groups, high school equivalency courses, mental health coaching, ther-
apy, employment coaching, and coordinated case manager. Thus, PRCs 
and vouchers might not add to an already rich service environment. 

This ceiling effect speaks to the variation in the quality of care that is 
likely to impact peer engagement efforts, as peers working with pro-
viders or in communities with better services might have more success 
with client engagement. Rigorous methodologies, like the randomiza-
tion protocols used in this study, should examine these outcomes. This 
intervention studied PRCs for those with SUD returning from prison. 
Some recent PRC support models have focused specifically on jail pop-
ulations (Bellamy et al., 2019; Morrison, 2016) and others have focused 
on developing rapport prior to release through in-reach efforts (Randall 
& Ligon, 2014; Reingle Gonzalez, 2019). Peers can engage with the 
justice-involved population in a number of ways, and at various points in 
the criminal-legal process, as evident by efforts to incorporate peers into 
law enforcement practices (Krider et al., 2020). Regardless of the 
approach, researchers should detail the specifics of the peer support 
model and conduct rigorous research to understand the effectiveness of 
these approaches. 

Table 5 
Changes in secondary outcomes (readiness to change behaviors in relation to substance use and quality of life) between baseline, 6 months and 12 months.   

SUPPORT USUAL Difference between intervention arms 

Change since baseline, mean 
(sd) or median (IQR) 

P 
value 

Change since baseline, mean 
(sd) or median (IQR) 

P 
value 

Estimate (95% 
CI) 

P 
value 

Cohen’s 
d 

Stages of Change Readiness and Treatment Eagerness 
Scale (SOCRATES) - Recognition        
6 months − 1.9 (3.8)  0.044 − 1.4 (9.3)  0.48 − 0.47 (− 4.89, 

3.95)  
0.83  − 0.06 

12 months − 5.8 (6.4)  0.013 − 5.3 (11.5)  0.055 − 0.56 (− 8.27, 
7.15)  

0.88  − 0.06 

Stages of Change Readiness and Treatment Eagerness 
Scale (SOCRATES) - Ambivalence        
6 months − 1.5 (3.6)  0.093 − 0.2 (4.8)  0.85 − 1.28 (− 4.00, 

1.45)  
0.35  − 0.30 

12 months − 4.9 (3.7)  0.001 − 2.1 (6.1)  0.14 − 2.81 (− 6.93, 
1.31)  

0.17  − 0.52 

Stages of Change Readiness and Treatment Eagerness 
Scale (SOCRATES) - Taking steps        
6 months 0.3 (3.9)  0.73 − 2.2 (6.6)  0.13 2.54 (− 0.86, 

5.94)  
0.14  0.46 

12 months 0.3 (7.2)  0.9 − 2.7 (5.8)  0.053 2.94 (− 1.91, 
7.78)  

0.23  0.47 

Quality of life - General health        
6 months 0.0 (0.0–1.0)  1 0.0 (− 1.0–0.0)  1 0.05 (− 0.45, 

0.55)  
0.83  0.07 

12 months 0.0 (− 1.0–0.0)  1 0.0 (− 1.0–0.0)  0.18 0.32 (− 0.34, 
0.97)  

0.33  0.37 

Quality of life - Number of physically/mentally 
unhealthy days        
6 months − 1.0 (− 10.0–9.0)  0.57 0.0 (− 15.0–0.0)  0.024 4.23 (− 4.35, 

12.81)  
0.32  0.31 

12 months − 2.0 (− 30.0–4.0)  0.22 − 2.0 (− 16.0–4.0)  0.11 − 4.11 
(− 17.03, 8.81)  

0.52  − 0.25 

Quality of life - Number of days that usual activities 
are prevented due to poor physical or mental 
health        
6 months − 2.5 (− 7.0–2.0)  0.11 0.0 (− 13.0–0.0)  0.002 3.04 (− 3.53, 

9.60)  
0.36  0.30 

12 months − 4.0 (− 7.0–0.0)  0.055 0.0 (− 20.0–0.0)  0.023 3.78 (− 3.21, 
10.77)  

0.28  0.35 

The ranges of SOCRATES scores are 7–35 for the Recognition subscale, 4–20 for the Ambivalence subscale, and 8–40 for the Taking Steps subscale. Higher values 
indicate greater recognition of problems, more openness to reflection, and greater readiness to change. 
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5. Limitations 

While this study demonstrates promising evidence of positive out-
comes associated with SUPPORT, there are notable limitations. First, the 
findings are not generalizable given the limited sample size, setting, and 
specific justice-involved population. Further, the use of self-reported 
data collection may create bias in reporting results. One notable 
strength is that the study recruited one hundred clients for participation 
in this pilot, which is slightly above the high end of the range recom-
mended for a minimally acceptable pilot sample (Lancaster et al., 2004; 
Sim & Lewis, 2012; Whitehead et al., 2016). Because this was a pilot 
study, its goal was to understand the feasibility of the intervention and 
the potential magnitude of the intervention’s effect on participant out-
comes. However, the attrition rate on follow-up assessments suggests 
that we would not have been powered to detect longer-term outcomes. 
Based on results related to the primary outcomes, we project the sample 
size for the larger definitive trial would be 152 per intervention arm to 
achieve 80% power at the 5% significance level based on the two-sample 
z-test for the comparison of proportions in two independent samples, 
assuming the rate of alcohol or illegal drug use is 25% in the SUPPORT 
arm and 40% in the TAU arm. More frequent, ongoing contact and 
shorter follow-up windows have demonstrated success (Scott, 2004), but 
future studies may find it beneficial to have peer research assistants 
administer participant surveys in an attempt to improve rapport, 
empathy, and retention (Visher et al., 2004; Victor et al., 2021) Re-
searchers should employ rigorous techniques to ensure adequate follow- 
up but also access to administrative-level data to adequately track re- 
incarceration systematically. 

6. Conclusion 

Peer support services for those returning from incarceration with an 
SUD offers a promising community-based approach to improve treat-
ment adherence and reduce harms associated with substance use. 
However, limited research has been conducted with and few have used 
longitudinal clinical research designs because the population is hard to 
reach. In this study of SUPPORT, we illustrate a feasible method of 
conducting an RCT for PRC services and in doing so highlight some of 
the lessons learned. Future research that continues to assess the effec-
tiveness of peer supports with justice-involved populations should 
accurately detail in the literature the models used and evaluate peer 
supports using rigorous research methodologies. 
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