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Abstract

Background: The overlap between justice system involvement and drug use is well-
documented. Justice-involved people who misuse opioids are at high risk for relapse
and criminal recidivism. Criminal justice policymakers consider opioid-specific
medication-assisted therapies (MATs) one approach for improving outcomes for
this population. More research is needed that explores the impacts of opioid-specific
MATSs for justice-involved people.

Objectives: This study sought to assess the effects of opioid-specific MAT for re-
ducing the frequency and likelihood of criminal justice and overdose outcomes for
current or formerly justice-involved individuals.

Search Methods: Records were searched between May 7, 2021 and June 23, 2021.
We searched a total of sixteen proprietary and open access databases that included
access to gray literature and conference proceedings. The bibliographies of included
studies and relevant reviews were also searched.

Selection Criteria: Studies were eligible for inclusion in the review if they: (a) as-
sessed the effects of opioid-specific MATs on individual-level criminal justice or
overdose outcomes; included (b) a current or formerly justice-involved sample; and
(c) a randomized or strong quasi-experimental design; and c) were published in
English between January 1, 1960 and October 31, 2020.

Data Collection and Analysis: We used the standard methodological procedures as
expected by The Campbell Collaboration.

Main Results: Twenty studies were included, representing 30,119 participants. The
overall risk of bias for the experimental studies ranged from “some” to “high” and for
quasi-experimental studies ranged from “moderate” to “serious.” As such, findings
must be interpreted against the backdrop of less-than-ideal methodological con-
texts. Of the 20 included studies, 16 included outcomes that were meta-analyzed
using mean log odds ratios (which were reported as mean odds ratios). Mean effects
were nonsignificant for reincarceration (odds ratio [OR] = 0.93 [0.68, 1.26], SE = .16),
rearrest (OR=1.47 [0.70, 3.07], SE =0.38), and fatal overdose (OR=0.82 [0.56,
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1.21], SE=0.20). For nonfatal overdose, the average effect was significant
(OR=0.41[0.18,0.91], SE=0.41, p < 0.05), suggesting that those receiving MAT had
nearly 60% reduced odds of a nonfatal overdose.

Implications for Policy, Practice, and Research: The current review supports some
utility for adopting MAT for the treatment of justice-involved people with opioid
addiction, however, more studies that employ rigorous methodologies are needed.
Researchers should work with agencies to improve adherence to medication regi-
mens, study design, and collect more detailed information on participants, their
criminal and substance use histories, onset, and severity. This would help clarify
whether treatment and control groups are indeed comparable and provide better
insight into the potential reasons for participant dropout, treatment failure, and the
occurrence of recidivism or overdose. Outcomes should be assessed in multiple

ways, if possible (e.g., self-report and official record), as reliance on official data

1 | BACKGROUND
1.1 | Description of the problem

Opioids have become increasingly available worldwide and pose
some of the most serious health consequences as compared to other
types of drugs (United Nations Office on Drugs & Crime [UNODC],
2015). In 2018, 58 million people used opioids worldwide. Over two-
thirds of deaths due to drug use are from opioids, and in 2017, over
115,000 died from an opioid overdose (World Health Organization
[WHOQ], 2020).

The overlap between criminal justice system involvement and
drug use is well-documented across a variety of countries and sam-
ples (e.g., Boutwell et al., 2007; Dolan et al., 2007; European Mon-
itoring Centre on Drugs and Drug Addiction [EMCDDA], 2012;
Winkelman et al., 2018). Once released from secure correctional
facilities, people with opioid addiction are at high risk for relapse and
criminal recidivism. Specifically, a meaningful minority of deaths of
former inmates is attributable to opioid overdose (Binswanger
et al, 2013; Singleton et al., 2016; World Health Organization
[WHO], 2010), and a significant percentage of former inmates will
recidivate within five years (Fazel & Wolf, 2015).

Criminal justice agencies have been particularly overwhelmed by
the recent opioid epidemic. Treating opioid (and other substance)
addiction as a means to reduce risk for future criminality and improve
public safety is inherently a responsibility for the criminal justice
system, as the influence of substance use on criminal activity is well
documented in the literature (Bonta & Andrews, 2017). Of course,
one could also argue that opioid addiction, its withdrawal symptomes,
and its recovery constitute a serious medical condition for which
criminal justice agencies have a responsibility to treat and manage, in
accordance with the United Nations requirements for the Basic
Principles for the Treatment of Prisoners (United Nations, 1990). In
fulfilling their responsibility to provide adequate health care for

alone may undercount participants' degree of criminal involvement.

individuals in their custody, and through their efforts to rehabilitate
offenders to reduce their risk for recidivism more generally, correc-
tional providers must treat substance use disorders. When they
do, they may impact criminal recidivism as well as health outcomes
like future overdose. As such, it is necessary to deploy the most
effective treatment available to achieve maximum impact on these
outcomes.

Policy recommendations (WHO, 2009) place emphasis on the
use of medication-assisted treatments (MAT) as a front-line defense
among correctional populations, because its efficacy and effective-
ness has been well-established in other contexts (Belenko
et al, 2013; Koehler et al., 2014). Despite these policy re-
commendations criminal justice agencies have been reluctant or slow
to do so (Friedmann et al., 2012; Matusow et al., 2013; Parrino
et al., 2015). Many factors may contribute to the poor uptake of this
particular approach for managing and treating opioid addiction. It is
possible that practitioners may question the utility for MAT to impact
public safety outcomes—the chief policy concern of the criminal
justice system. Indeed, the uptake of psychological research evidence
—particularly that which establishes a strong link between addiction
and criminality—into correctional policy and practice has been slow,
at best (Gannon & Ward, 2014). Moreover, there may be confusion or
even hesitation among practitioners in correctional settings about
their responsibility to encourage or administer an intervention that

traditionally falls under the purview of health care providers.

1.2 | Description of the intervention

There are a variety of MAT drugs that are currently used for the
management and treatment of opioid addiction. This review focuses
on those most modern and commonly used drugs to treat opioid
addiction over the long-term, in the form of supervised maintenance

programs, drug substitution, or antagonist protocols. Thus, this
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review does not examine the effects of Naloxone, which is used to
revive someone in a singular emergent opioid overdose event.

The drugs examined in the current review include opioid agonists
(heroin, methadone, and levo-alpha-acetyl-methadol), partial agonists
(buprenorphine), and antagonists (naltrexone). Opioid agonists are
drugs that work on the opioid receptors in the brain and produce a
full opioid effect. Heroin and methadone maintenance MAT services
must be administered under the supervision of medical professionals
in a highly controlled environment and on a regimented schedule.
This approach is designed to help reduce illicit or off-label use of
opioids, cravings, and, gradually, the amount of opioid intake over
time. Partial agonists like buprenorphine also operate on the opioid
receptors but produce weaker euphoric effects than felt with full
agonists. This class of MATs is also designed to help lower de-
pendency symptoms, misuse, cravings, and symptoms of withdrawal.
Buprenorphine is a longer-acting agent, so it can be administered less
frequently and has approval to be administered in a variety of clinical
settings. Opioid antagonists like naltrexone block the opioid re-
ceptors entirely, so that if a patient used an opioid, they will not be
able to achieve any euphoric effects. It is designed to relieve with-
drawal and cravings and must be administered by a doctor, nurse, or

nurse practitioner.

1.3 | How the intervention might work

The impact of opioid-specific MAT on overdose outcomes is well es-
tablished. MAT reduces cravings, illicit drug use, and the amount of opioid
use over time (Belenko et al., 2013; Koehler et al., 2014). All of these, in
turn, aid in the reduction of overdose outcomes. The mechanisms by
which opioid-specific MAT impact criminal justice outcomes are less
understood. However, prior research on substance use treatment in
general and correctional rehabilitation theory suggests MAT could reduce
criminal risk. As substance use is a robust predictor of criminal involve-
ment, reducing substance use may reduce future criminal involvement
(see Bonta & Andrews, 2017). By extension, any intervention targeting
addiction, including MAT, may operate to reduce recidivism risk. More
specifically, because MAT facilitates reductions in risky drug use, opioid
users may engage less frequently or not at all in drug-related behaviors
that warrant a criminal justice response (i.e., drug use, possession, traf-
ficking, paraphernalia possession). Similarly, by reducing cravings and use,
people may no longer be motivated to engage in criminal activity that
supports, or fuels, their addiction (e.g., burglary).

14 | Why it is important to do this review

The current evidence base for MAT on overdose outcomes is strong,
but little is known about its impact on the subsample of people with
an opioid addiction who also are involved with the criminal justice
system. Because these individuals face challenges posed by addiction
and criminal justice involvement, they likely have different experi-

ences, needs, and risks than people not facing this combination of
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challenges. Thus, it is necessary to identify whether the same positive
clinical outcomes seen among non-offender or mixed groups can be
observed among people with current or prior criminal justice in-
volvement. Further, although addressing substance use should re-
duce criminal risk (Bonta & Andrews, 2017), it is unclear if it is enough
to reduce recidivism for people with a serious opioid addiction. A
rigorous and systematic synthesis of the evidence base on the ef-
fectiveness of MAT for improving public safety will allow criminal
justice agencies to make informed decisions about policy, practice,
and the allocation of resources. In light of the range of MAT options
currently available and the pressing need for methodologically robust
results and changes to the underling legal and public health land-
scape, an updated and complete review is particularly policy relevant
today.

This systematic review is an update and modification of a
2009 Campbell Systematic Review entitled “Effects of Drug
Substitution Programs on Offending among Drug-Addicts” (Egli
et al., 2009). Although the authors of this review reported the
intent to publish an update every five years, no update has yet
been published. To the current authors' knowledge, an update is
also not currently in progress or planned. As ten years of research
has amassed on this topic, particularly during the height of
the “opioid epidemic” and with the application of newer MAT
therapies in opioid treatment (e.g., naltrexone), it is necessary to
update this 2009 review. Further, this review is more compre-
hensive, because it includes both criminal justice and overdose
outcomes observed among exclusive criminal justice samples and
incorporates studies examining a variety of pharmacological in-
terventions for opioid use.

1.5 | Objectives

The current review provides criminal justice and substance use
treatment decision-makers with information regarding the efficacy
and effectiveness of opioid-specific medication-assisted therapies
(MAT) on offending and overdose outcomes. Specifically, the authors

address the following objectives:

1. To assess the effects of opioid-specific MATs for reducing the
frequency or likelihood of criminal justice outcomes (as defined by
official or self-reported indices of offending, arrest, conviction, or
incarceration) for individuals currently or previously involved in
the criminal justice system; and

2. To assess the effects of opioid-specific MATs for reducing the
frequency or likelihood of opioid overdose for individuals cur-

rently or previously involved in the criminal justice system.

The objectives will help to inform criminal justice and substance use
treatment policymakers on the usefulness of opioid-specific MATs in
reducing criminal justice outcomes in criminal justice settings, or overdose
outcomes in treatment settings with the criminal justice population. Im-

plementing or maintaining an opioid-specific MAT program is a practical
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decision that requires the use of program resources, and therefore it is
important that program leadership have a foundational understanding of

the intervention and its established efficacy and effectiveness.

2 | METHODS

The current review is an update and expansion of a Campbell Col-
laboration publication “Effects of Drug Substitution Programs on
Offending among Drug-Addicts” (Egli et al., 2009). The associated
protocol can be found at https://onlinelibrary.wiley.com/doi/full/10.
1002/cl2.1138 (Strange et al., 2021).

2.1 | Criteria for considering studies for this review

2.1.1 | Types of studies

To be eligible for inclusion in this review, studies were required to use a
strong quasi-experimental or randomized experimental design that pro-
spectively tests the effects of the MAT for opioid use disorder on criminal
justice and overdose outcomes. Due to the difficulty of conducting ran-
domized controlled trials (RCTs) in criminal justice settings, it is necessary
to examine quasi-experimental studies that employ more rigorous design
features. Specifically, all quasi-experimental studies were required to ei-
ther use a matching procedure when testing differences in the treatment
and comparison groups or use statistical controls for baseline group dif-
ferences (if observed). This was necessary to ensure equivalent compar-
ison groups. All studies were required to use an individual level unit of

analysis.

2.1.2 | Types of participants

Study samples were required to consist of opioid-using adults and ado-
lescents who are male, female, or nonbinary, and racially/ethnically
diverse. All participants had to have current opioid use as indicated by
self-report or diagnosis; participants were not required to have an
opioid-specific substance use disorder (OUD) but were likely to, given
opioid-specific MAT is typically administered for people with a known
diagnosis of OUD. Additionally, all participants in the study samples had
to have current prior criminal justice involvement, as indicated by self-
report or official report of prior or current arrest, incarceration, charges, or
convictions. This review did not include studies that examined samples
with no current or prior criminal justice involvement, or if the sample was
mixed with respect to criminal justice involvement, or if this information

was missing from the manuscript.

2.1.3 | Types of interventions

In contrast to the original review, which included MAT treatment for
other illicit substance use (e.g., cocaine), this review focused solely on

MAT for opioid use disorder. Specifically, this review included studies
that tested the impacts of heroin and methadone maintenance, bu-
prenorphine, levo-alpha-acetyl-methadol, and/or naltrexone as
the independent variable. The comparison and control group for the
quasi-experimental and experimental designs, respectively, could
be any intervention that was not an opioid-specific MAT (i.e., alter-
native medication not specifically intended for opioid use treatment
[e.g., anti-depressant]), “talk therapy” (i.e., any individual or group
counseling, using any theoretical model or approach; e.g., cognitive
behavioral therapy, group processing, psychotherapy), no interven-
tion, forced detoxification, wait list control, or a placebo. Additionally,
the review also allowed for comparison of two opioid-specific MAT
conditions (e.g., methadone vs. buprenorphine), as well as combined
MAT + talk therapy versus a comparison condition fitting the above
criteria. We did not impose restrictions on the number of treatment
versus control conditions, but because biomedical or pharmaceutical
research with criminal justice populations can be logistically chal-
lenging, we did not anticipate many studies with multiple conditions.

The current review included studies of opioid-specific MAT
meeting the inclusion criteria, regardless of where it was adminis-
tered or delivered (e.g., community, court, institutional). This was an
expansion upon the original review, which excluded incarceration-

based treatment programs.

2.1.4 | Types of outcomes

The primary dependent variable, criminal justice involvement, was
determined through self-report or official record, and could include
any of the following outcomes: reconviction, rearrest, reincarcera-
tion, or reoffending. Outcomes could be in the form of failure pro-
portions, mean frequencies, or survival rates.

The secondary dependent variable examined was opioid over-
dose, which could also be determined through self-report (nonfatal
overdose) or official record (nonfatal and fatal overdose). Nonfatal
outcomes could be in the form of mean frequencies, and both
overdose outcomes could be in the form of failure proportions or

survival rates.

2.2 | Search methods for identification of studies

2.2.1 | Electronic searches

The original review included relevant studies identified through da-
tabases such as Campbell Crime and Justice Group, National Criminal
Justice Reference Service, MEDLINE, National Treatment Agency for
Substance Misuse, National Treatment Outcome Research Study,
Central Committee on the Treatment of Heroin Addicts, Criminal
Justice Abstracts, and JSTOR. The current review considered all
studies from the Egli et al. (2009) review, in addition to studies in-
dependently selected by the authors of the current review. For

criminal justice outcomes the authors considered all studies
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published between January 1, 2007 and October 31, 2020 as this
portion of the review was an update of the Egli et al. (2009) study.
For overdose outcomes the authors considered any study published
between January 1, 1960 through October 31, 2020. Thus, any
studies published on or after November 1, 2020 were not included in
this review. In contrast to the original review, only studies published in
English were considered for the current review, as the author team did
not have sufficient bi- or multi-lingual individuals to have two in-
dependent coders per study in another language. All searches were
conducted by the first author between May 7, 2021 and June 23, 2021
(see Supporting Information Appendix 1 for database-specific dates).
The studies for the current review were accessed on the following
platforms (via access from the University of Cincinnati), followed by the
specific databases and dates of coverage in parentheticals: EBSCOhost
(Criminal Justice Abstracts [1910-present], SocINDEX with Full Text
[1895-present], Legal Collection [1965-present], Wilson Omnifile
[1980-present], PsycINFO [1872-present], Social Work Abstracts
[1965-present], MEDLINE [1781-present for citations and 1965-
present for full text], and Women's Studies International [1972-present,
included gray literature]); ProQuest (Criminal Justice Database [1937-
present], PAIS [1914-present, included gray literature], Dissertations &
Theses Global [1961-present, included gray literature]); ISI Web of
Knowledge (Web of Science Core Collection [1900-present]). The fol-
lowing open access platforms and databases were also consulted:
Elsevier (Scopus [1966-present, includes gray literature], elsevier.com/
solutions/scopus); National Institute of Justice Crime Solutions
(crimesolutions.ojp.gov [2011-present]); Cochrane Central Register of
Controlled Trials (CENTRAL) (www.cochranelibrary.com/central [1908-
present]); and Google Scholar (scholar.google.com, for forward citation
searching of included articles only [dates of coverage unknown]). These
databases were identified as common databases used in criminal justice
research, at the expertise of several general and criminal justice-specific
librarians at the University of Cincinnati and include such important

unpublished sources as conference papers and gray literature.

2.2.2 | Searching other sources
Furthermore, and similar to Egli et al. (2009), the authors of the
current review consulted the bibliographies of other relevant reviews
for additional studies to include, as well as the bibliographies of the
included studies. Irrespective of electronic availability, the authors
contacted university libraries and first/corresponding authors to re-
trieve all articles that appeared to meet the criteria for inclusion.
For the current review, search terms were harvested according to
their demonstrated success in drawing out relevant and complete re-
sults for studies regarding the effectiveness of opioid-specific MAT. This
method was adapted from the rigorous strategies often employed in
systematic reviews from the medical field. First, 10 “gold-standard” ar-
ticles were selected from the Egli et al. (2009) review (i.e., those studies
that best reflected the type of studies desired for the current review,
both methodologically and in subject matter). These articles were en-

tered into the PubMed database, where a Medical Subject Heading
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(MeSH) analysis generated a list of common terms across all ten gold-
standard articles. The author team identified relevant terms from the
MeSH analysis and then brainstormed potential variants of each term
and Boolean operators (including variants of the terminology, spelling,
use of quotations, and truncations) to determine the version of each
term that was most likely to draw complete and relevant results. Each
term was tested using the Criminal Justice Abstracts database for its
breadth of subject matter. From this process two core search strings
were created, each with the same general base terms, but unique out-
come measure(s) (i.e., the specified criminal justice or overdose out-
comes). Search strings were created such that studies were retrieved if
they contained any of the base terms, and the outcome. Some search
strings were modified due to database functionality. All final search
strings are listed by platform and database in Supporting Information
Appendix 1. Results from all source types were considered in the initial
phase of the search (e.g., newspapers, journals, letters, conference
abstracts) unless otherwise indicated in Supporting Information
Appendix 1 (due to issues with volume and relevance of results).

2.3 | Data collection and analysis
2.3.1 | Description of methods used in primary
research

The studies included in the current review employed an experimental
or strong quasi-experimental design and measured the impacts of the
specified MATs on individual-level criminal and overdose outcomes
for people with opioid use problems who are currently or previously
justice system-involved.

In the quasi-experimental and experimental studies, the treat-
ment group could have received an opioid-specific MAT (e.g., bupre-
norphine, naltrexone, methadone maintenance, heroin maintenance,
levo-alpha-acetyl-methadol), and the control group could have received
a different type of opioid-specific MAT (e.g., methadone compared to
buprenorphine), a placebo, some sort of alternative medication not
specific to opioid addiction, talk therapy (e.g., individual or group
counseling), or no treatment at all. Additionally, the treatment condition
could also have been a MAT + talk therapy treatment. Coders attempted
to subclassify all talk therapy interventions into cognitive-behavioral
(CBT) versus other, since cognitive-behavioral therapies traditionally
produce greater effects and have a larger evidence base than other
approaches in the treatment of substance use disorder (McHugh
et al,, 2010). However, the descriptions of the psychosocial/talk therapy
interventions lacked this level of specificity in the original articles to

support this level of detail in coding.

232 |
findings

Criteria for determination of independent

Egli et al. (2009) discussed three potential avenues for the non-
independence of findings: (1) multiple indicators of offending
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reported from a single study (e.g., arrest, criminal offending); (2) the
same outcome measured at multiple points in time; and (3) the same
data being reported across multiple studies. The criteria for the de-
termination of independent findings are the same for the current
review as is standard in Campbell Review protocols (see e.g., Lipsey &
Landenberger, 2006).

Four primary, potentially correlated indicators of criminal
involvement were examined: (1) rearrest; (2) reincarceration; (3)
reconviction; and (4) reoffending. Upon completion of coding,
only two of these outcomes were consistently measured across
multiple studies, lending themselves to meta-analysis: re-
incarceration and rearrest. Studies that reported the other crim-
inal justice outcomes that were not included in the meta-analysis
are discussed in narrative format (e.g., Bellin et al., 1999) so as
not to preclude them from contributing information to the re-
view. Given that only four studies reported both reincarceration
and rearrest outcomes, and because these are unique outcomes
that are often correlated in the literature but not necessarily in-
terdependent, these four studies are meta-analyzed in each
criminal justice outcome. Importantly, no one study is re-
presented twice within an analysis. Following a similar logic,
nonfatal and fatal overdoses are meta-analyzed separately and
include studies that report both outcomes. For studies that re-
ported outcomes at multiple points, the outcome with the
longest-follow up or with the follow up most similar to that used
across the other studies was coded—typically six or 12 months.
This was done to encourage as much comparability as possible
given the unique methods employed across some studies (Lipsey
& Landenberger, 2006).

In the event that multiple publications reported results using
the same set of data, the study with the most complete and de-
tailed outcome information was used as the primary coding
source. Following the study coding protocol, coders also refer-
enced published study protocols (e.g., clinical trial registrations)
and affiliated publications to ensure accurate and complete
coding of study methodologies and findings. A list of all reports of
the included studies (i.e., study “families”) can be found in Sup-
porting Information Appendix 2.

In addition to the above avenues for the potential non-
independence of findings, it is also possible that multi-arm studies will
include more than one eligible comparator condition. For these stu-
dies the authors combined MAT and comparator conditions so that
only a single pairwise comparison was computed. This is in line with
recommendations from Higgins, Eldridge, et al. (2019) and prevents

an intervention group from being double counted.

2.3.3 | Selection of studies

Once a full set of potentially relevant citations were identified, the
authors received assistance from a Campbell Collaboration re-
After de-
duplication, all remaining citations were uploaded to DistillerSR®

presentative to de-duplicate the results using EndNote®.

systematic review software. Three members of the author team and six
students trained by the study authors independently reviewed all po-
tentially relevant studies for the proper inclusion criteria. All studies
were screened in two phases. In the first phase, the titles and abstracts
were reviewed to determine if basic inclusion criteria appeared to be
met—that is, (a) the experimental or strong quasi-experimental evalua-
tion of effectiveness of MAT services (b) on criminal or overdose out-
comes (c) for people with opioid use disorder (d) who are or have been
involved in the criminal justice system. Studies meeting these criteria, or
any study for which this information could not be readily determined
from the title or abstract, were retained for screening in Phase 2.

In Phase 2, the full text of each study was reviewed by the second
author. All studies with inappropriate design and/or rigor, irrelevant
independent or dependent variables, and ineligible sample character-
istics were removed from consideration for inclusion. Reviews and
meta-analyses were also removed from inclusion but flagged so that
the coding team could later review their reference lists for studies that
should be included in the current review but were not identified
through the initial search. As a check to ensure relevant studies were
not mistakenly excluded at either phase, the “Check for Screening
Errors” function in the DistillerSR® software was employed for all
excluded studies that went through both phases of review and, se-
parately, for all studies excluded at Phase 1. This software feature uses
machine learning to identify potentially misclassified studies based
upon characteristics of the studies included. The second author re-
reviewed in detail 382 total citations identified by the software and
added back in 14 citations mistakenly excluded at earlier phases of
review. Figure 1 contains the PRISMA flow chart.

2.3.4 | Data extraction and management
The Egli et al. (2009) team created a coding protocol for the ori-
ginal review that provided a systematic method of extracting in-
formation regarding each study's research design, program, nature
of the outcome measures, and outcome data. This protocol was
availed to the study authors to promote consistency in the coding
procedures. The current study team updated the protocol to re-
flect the changes from the original to the current review. The
updated coding protocol included the systematic extraction of
information regarding the study identification, content and meth-
odological inclusion criteria and rigor, control and treatment
sample descriptive information, actions taken upon the control and
treatment samples, treatment characteristics, the types and mea-
surement of outcome data, and effect size information (see Sup-
porting Information Appendix 3 for the updated coding protocol).
A team of eight Ph.D. and doctoral-level coders were trained on
the updated coding protocol and two coders coded each study in-
dependently. If discrepancies were observed, a third coder not ori-
ginally assigned to that study resolved the discrepancy. Discrepancies
between the coders were quite rare and were often the result of
coding information in the wrong place, as opposed to coding the

information incorrectly.
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80,945 records identified through database
searching

v

6 additional records identified through
bibliographies of 33 reviews/meta-
analyses, forward searching of included
studies, and author correspondence

l

27,361 records after duplicates
removed

A

283 records excluded

187 did not assess the
impacts of an opioid-specific

MAT, 29 were meta-
analyses/reviews, 24 did not
have a CJ-involved sample,

21 did not include our

outcomes of interest, 10 were v

not randomized or quasi-
experimental, 5 compared
only one group (pre-post), 4
assessed macro-level

27,361 records screened > 27,024 records excluded
(Phase 1: “Initial Screening”
by 9 coders) 26,558 did not assess the
impacts of an opioid-specific
MAT, 249 did not have a CJ-
Y involved sample, 83 did not
include our outcomes of
337 full-text articles screened interest, 42 were not in English,
for quality assurance 39 compared only one group
(Phase 2: “QA Check” by 1 (pre-post), 34 assessed macro-
coder) level outcomes, 12 were not
randomized or quasi-
experimental, and 7 were cross-
sectional.
68 full-text articles grouped —

into 37 study “families.”

17 study families excluded

outcomes, 2 were outside of
the study time frame, and 1
was cross-sectional.

[14 additional records
retained from Initial

9 did not include sufficient
statistical controls, or the
groups examined for the

outcome were not the same as
the groups initially being
compared. 7 had data either
published outside of search

Screening and QA Check

phases via the “Check for

Screening Errors” tool in
DistillerSR.]

20 study families were
included in the study.

window or the study is ongoing
(with no available outcomes). 1
was at critical risk of bias.

FIGURE 1 PRISMA flow chart for included studies

2.3.5 | Assessment of risk-of-bias for included

studies

We used two tools to assess risk-of-bias in our included studies: (1)
The Revised Cochrane risk-of-bias tool for randomized trials
(RoB 2; Higgins, Savovi¢, et al., 2019; see Supporting Information
Appendix 7); and (2) The Risk of Bias in Non-randomized Studies—
of Interventions (ROBINS-I; Sterne et al., 2016; see Supporting
Information Appendix 8) assessment tool. The RoB tool guides
coders in rating five total domains: (1) Bias arising from the
randomization process; (2) Bias due to deviations from intended
interventions; (3) Bias due to missing outcome data; (4) Bias in the
measurement of the outcome; and (5) Bias in the selection of
reported results. Each domain is rated on a scale from one to
three, where one =low risk of bias, two=some concerns, and
three = high risk of bias. Risk of bias for randomized trials “should

be expressed only about issues that are likely to affect the ability
to draw reliable conclusions from the study” (Higgins, Savovi¢,
et al., 2019, p. 4). Coders follow the RoB manual to answer specific
“signaling questions” posed in each domain rated. Coders follow
the instructions based on the answers to these signaling questions
to vyield specific overall judgments of risk in each domain.
The manual provides specific definitions of low, some, and high
risk for each domain, which further helps coders to reliably rate the
domain. The overall risk of bias for the whole study must be at
least the level of the domain rated as highest risk (e.g., if one
domain is rated as some concern [two] and all others are rated as
low risk [one], the study must be rated as some concern [two]).
Additionally, if multiple domains are rated as some concern [two],
but none are rated as high concern individually, the study's overall
rating could be either some [two] or high [three] risk, depending on

the extent of the issues within and across domains.
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For the ROBINS-I tool, coders assessed bias across seven do-
mains: (1) Bias due to confounding; (2) Bias in selection of partici-
pants into the study; (3) Bias in classification of the interventions; (4)
Bias due to deviations from intended interventions; (5) Bias due to
missing data; (6) Bias in measurement of the outcomes; and (7) Bias in
the selection of reported results. Each domain is scored on a 1-5
scale, where 1 =low risk of bias (“comparable to a well-performed
randomized trial with regard to this domain”), 2 = moderate risk of bias
(“study is sound for a non-randomized study with regard to this do-
main but cannot be considered comparable to a well-performed
randomized trial”), 3 =serious risk of bias (“the study has some im-
portant problems in this domain”), 4 = critical risk of bias (“the study is
too problematic in this domain to provide any useful evidence on
effects of the intervention and should not be included in any
synthesis”), and 5 = no information (“no information on which to base
a judgment about risk of bias for this domain”). Like the RoB, the
ROBINS-I tool provides signaling questions and detailed guidance to
coders in how to render an overall rating of risk of bias for each
domain. Also like the RoB, the overall rating for the study must be at
least equal to the highest score (one through four) in any one domain.
Studies can be rated with an overall risk of five (no information) only
if one or more domains is rated as no information [five] and the other
domains are rated as low risk [one].

Two of the study authors read both the RoB and the ROBINS-I
manuals and referenced them frequently while completing the ratings of
risk of bias for each study. The two coders independently rated each
domain for each study first. Scores were then compared and the coders
discussed any domains for which there was disagreement and arrived at
an overall risk of bias rating for each study, consistent with each tool's
scoring guidelines. The percent agreement in initial coding (i.e., pre-
discussion/consensus), plus the overall judgment of risk of bias for each
study, and the rationale supporting these determinations are reported
for experimental studies in Supporting Information Appendix 4 and

quasi-experimental studies in Supporting Information Appendix 5.

2.3.6 | Measures of treatment effects

The statistical procedures and conventions align closely with those
that were used in the Egli et al. (2009) review, as the types of studies
and outcomes that were included are similar. The most detailed nu-
merical data were coded to facilitate similar analyses across the in-
cluded studies. For binary offending outcomes (e.g., arrest,
conviction, incarceration, and criminal involvement) and overdose
outcomes (fatal and nonfatal), odds ratios were computed for the
individual studies and mean logged odds ratios were used in the
meta-analyses. We exponentiated and inverted the mean logged
odds ratios and reported these in the tables, forest plots, and text to
show a positive mean treatment effect (i.e., an odds ratio [OR] < 1
indicates a reduction in the outcome). Continuous or quasi-
continuous measures of these outcomes (e.g., average number of
arrests) were rarely and inconsistently reported across studies and

therefore were not meta-analyzed.

2.3.7 | Dealing with missing data

One study (Bellin et al., 1999) did not report the necessary data to
allow its inclusion in the meta-analysis. Despite successful contact
and correspondence with the lead author, these data were no longer
available or on record and, as such, the study could not be included in

the meta-analysis.

2.3.8 | Assessment of heterogeneity

To assess heterogeneity, we used the homogeneity Q test. A p-value of
0.10 was set as the cut off for significance as higher quality studies are
likely to have smaller sample sizes, which may reduce the statistical

power of the Q test and increase the likelihood of a type Il error.

2.3.9 | Data and analysis

The current review complies with the standards of meta-analysis
as specified in Practical Meta-Analysis by Lipsey and Wilson
(2001). The two types of included studies (RCTs and quasi-
experiments) were meta-analyzed together using SPSS v.28 (IBM
Corp., 2021). As stated above, in multi-arm studies (i.e., in which
there was more than one eligible comparator condition) the au-
thors combined the intervention and comparator conditions so
that only a single pairwise comparison was computed. This pre-
vents an intervention group from being “double counted” and
inflating the unit of analysis error (Higgins, Savovi¢, et al., 2019).
This affected six total studies, for which two of the authors in-
dependently classified the comparator arms into either a treat-
ment or control groups based upon both the similarity of the
intervention received and the timing of the condition. The two
raters had 100% agreement on these classifications. Study arms
were combined in the following manner: (1) in Farabee et al.
(2020), the naltrexone and naltrexone + patient navigation groups
were combined into one MAT condition; (2) in Farrell-MacDonald
et al. (2014), the methadone continued and methadone dis-
continued groups were combined into one MAT condition; (3) in
Kinlock et al. (2005), the LAAM group was combined with the
LAAM discontinued group into one MAT condition; (4) in Gordon
et al. (2008), the passive and active referral groups were com-
bined into one no-MAT comparator condition; (5) in MacSwain
et al. (2014), the no treatment and wait list groups were combined
into one no-MAT comparator condition; and (6) in McKenzie et al.
(2012), the referral and referral + financial assistance were
combined into one no-MAT comparator condition.

To compute mean effect sizes (i.e., log odds ratios) the inverse
variance weight method of the meta-analysis was used (Lipsey &
Wilson, 2001) and random effects models were assumed a priori.
Fixed effects models were conducted first to examine any hetero-
geneity of effects due to sample size. There was no significant evi-

dence of funnel plot asymmetry and, as such, results from random
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effects models are reported. No effect size outliers were observed,

and no data were imputed for missing values.

Subgroups

The potential moderators of MAT effectiveness on criminal justice
and overdose outcomes determined a priori included: (1) study design
elements (i.e., experimental, quasi-experimental, follow-up period);
and (2) treatment elements (e.g., supplementing MAT with individual
or group CBT or non-CBT counseling, medication dosage and ad-
herence, treatment length). Secondary a priori potential moderators
included gender, race, and age of the sample, location/context of
treatment (e.g., jail, prison, community, court), and era (i.e., before or
during the opioid epidemic). Upon completion of coding, we were
only able to empirically examine the effects of study design type
(experimental vs. quasi-experimental) on the outcome. The other
potential moderators were either missing, inconsistently reported
across the studies, or there was not enough variability across the

studies that reported the variable and measured it consistently.

2.3.10 | Sensitivity analysis

Relative to the quasi-experimental studies, the experimental studies
employed smaller sample sizes and, in many cases, were under-
powered. As such, we assessed the impacts of sample size using
meta-regression, in which a covariate for sample size was included in
the initial models. This was nonsignificant in the analyses of all four
outcomes (reincarceration, rearrest, fatal overdose, and nonfatal

overdose).

2.3.11 | Treatment of qualitative research

Qualitative research was not eligible for inclusion in this review.

3 | RESULTS

3.1 | Description of studies

3.1.1 | Results of the search

Upon completion of the initial search, 80,945 total citations were
identified. After de-duplication, 27, 361 citations remained and were
subsequently screened for inclusion. In Phase 1 of screening, 27,024
citations were excluded for not meeting eligibility/inclusion criteria.
Thus, 337 citations were screened at Phase 2 (quality assurance
phase). At the completion of this phase, 68 citations were retained for
inclusion and subsequently grouped by study, yielding 21 total stu-
dies. One study was removed at the risk of bias phase (details re-
ported below), so 20 total studies are included in the review (of which
16 are meta-analyzed). Details about decision-making at each phase
are available in Figure 1.

c Campbell L WILEY 9 of 27
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3.1.2 | Included studies

Of the 20 studies included in this review, 18 were peer reviewed
publications, one was a student thesis, and one was an agency report.
There were six quasi-experimental studies and fourteen experimental
studies. All quasi-experimental studies examined the effectiveness of
methadone, though one study (Marsden et al., 2017) had participants
who were “MAT-exposed” and could have had methadone or bu-
prenorphine. Among the experimental studies, most assessed the
effectiveness of methadone (n = 7), or naltrexone (n = 6), followed by
buprenorphine (n=2), and LAAM (n=1)." Figure 1 shows the study
selection process and Table 1 shows the characteristics of the in-
cluded studies (Supporting Information Appendix 2 is a supplement
to Table 1, which contains all reports, that is, “study families,” for
each included study).

About two-thirds of included studies (n=13) had only one
comparator condition, or if they had more than one, only one
comparator condition was eligible for inclusion in this review. The
remaining seven studies had two comparator conditions or only
two comparator conditions that were eligible for inclusion. Two
studies explicitly compared different types of opioid-specific
MAT, and four studies had a comparator condition that entailed
either a different dosage or adherence level for the same drug or a
MAT + condition (e.g., MAT with patient navigation). When the
comparator conditions did not include any MAT, they were sub-
classified into two groups: (1) “no treatment” (n = 14; e.g., nothing
or referral to treatment, wait list control, or detoxification); or (2)
“treatment as usual” (e.g., non-specified psychosocial treatment
[n = 3] or probation + [n = 1]).

Across the 20 studies, 30,119 participants are represented. In
total, 13,609 individuals (roughly 45%) received MAT, which includes
those in the primary treatment condition (n =12,031) and those re-
ceiving MAT in a comparator condition (n=1,578). There were
16,510 individuals (roughly 55%) in a no-treatment (n=16,182) or
psychosocial treatment (n = 360) comparator condition. A small pro-
portion of studies employed male-only samples (n = 5). Although the
remaining studies had mixed-gender samples, the majority of parti-
cipants in each of the original studies were male. Racial and ethnic
groups were defined and reported differently across studies, how-
ever a diversity of races and ethnicities are represented. Participants
were, on average, in their 30s and 40s.

Most studies were conducted in the United States (n=15),
predominantly in the northeastern part of the country (MD [n = 5],
RI [n=3], NY [n=3], PA [n=4], CT [n=1]), with two from New
Mexico.” The remaining studies (n = 5) yielded from Canada (n = 2),
Norway (n=1), England (n=1), and Australia (n=1). All studies
examined the impact of MAT that was first administered while
participants were incarcerated in a jail or prison setting. Outcomes
were typically assessed at 12 months (n = 7) and 6 months (n=5).

One study reported three-month outcomes, one reported nine-

Total exceeds 14 because two studies compared different types of MAT.
2Total exceeds 15 because one study spanned four states.



STRANGE ET AL.

ion

Campbell
Collaborat

10 of 27
027 | g LEY—C

SI0d ON
suoI123.10)) JO
juawliedaq elueAjlAsuuad

4slod
SWLI|Y
‘s|esljnadeuLieyd
Jasppuag WY

suoljedlpaw
Apnis papinoad sauwa||y
uolepuno4 pjouly
VdaiN

SI0d ON
,5924N0s SUIpuUNy [BJASS

sI0d ON
VAaiN

s0d oN

S|edljnssewleyd juodng
(VAIN) asnqy

3nuQg uo ayn3su|

|euoieN

sj0d ON
(HIN) yyesH
4O SaIN}Isu| |euoeN

»(10Q) 3534931
JO suonjesedap
pue sadunos Suipung

(le12yy0)
pajsailedy %

VSN ‘elueAjAsuusad syjuow 9 pajesadiedulsy %
(1e1130)
1sauieal 0} sheq # W
VSN ‘puejAieln sysoledy # W
‘alownyjeg syjuow g1 pajsaliesy %
VSN ‘02IXa|N
MaN ‘@nbuanbnqy syjuow g1 (|e1d140) pajsalieay %
elfesysny (leiyo)
‘s9]EAA UINOS MAN syjuow g pajesadied’uldy %
(odau-yos
PUE [e121}J0) 3531y
UONE|OIA 3]0Jed %
1sa.uy 8nug %
sadieyd # W
vsn pajesadiedu|
‘elueAjAsuuad SYIUOIN # N
‘elydiapeyiyd syjuow 9 SUOIIAUOISY # N
vsn suopie|oln
‘elueAjAsuuag uoljeqoud
‘elydjapejiyd SYuow 9  I0j pajesadIedudy %
(leryo
pue j10dau-}|9s)
9SOPJAAO |ejejuou %
pajesadied’ulsy %
VSN ‘puels| apoyy Stjuow 71 pa3saliedy %
uonjedo| Apnis dn-mojjo} (924n0s)
JO Yj8ud7] paulwexs sawodlnQ

uostid

ler

(eseaja4 21042q) |1er

Ajunwwiod pue uostid

(@140
y2Jeasal elueAjAsuusd
JO AlsiaAlUn) AJlunwwo)

(@21340 uoneqoud
wouy ||ey say3 ssoloe
9214J0 Apnis) Ajlunwiwo)

(Ajunwwod wouy
panupuod) uosid/|ier

asop dnoug
X1 [eul jo Suiwiy/3unias

syjuow 9
10} yjuow e 25uU0 Sw 08E

sasinu Apnis
Aq patanijaQ 58w 9T

syjuow 9 4oy
SY99M 7 A1aAs 3w 08E

‘sow gy |\ 10} 3w T9 W

syuow ¢
W 10} >29M/xZ ,8W OST

syjuow
9 J0oj Jje1s Apmiys

Aq "li4 uo 3w QST
pue ‘san] uo Sw QO

uosiid/|lef a10jaq
9s0p 03 Suipiodde
pajedipul Ajjesiuld sy

,Y18ua| pue Aduanbaiy
‘a8esop dnois x|

SPelg %61
PUYM %C9
Blew %z9 (0IM) LY [8T0Z-5702]
‘Lg=93e (XNI) £v (1202) 'le 32 1eAH
oelg
%29 PNUM %6C [eT0Z-800€]
Blew %69 (M) 66 (8107) 'le 3
‘O =9%e (dng) oot uoplio9
1230 %ST
“1e7 %59
wv_um_m
%L ONUM %8Z  (Nd-XNI) 05 [6102-5T0C]
Blew %9/ (ON) 8% (0z07) "B 3
‘Te=98e (XNI) €5 99qeled
‘dnou3 (OIM) 62T [2002Z-L66T]
Aq pajesedas joN (LIWW) 62T (S002) "[e 32 uejog
¥ %LT
Sperg [pa1iodau
%0¢C OUUYM %¥S jou sereq]
‘9w %z8 (NNOD) sS (0107) 'lB 3
‘€g = 98e |y (XNO) 95 o||a1A0)
‘17 %1
Spelg [pariodau
%C9 PUUM % jou sajeq]
9w %06 (NNOD) £T (L66T) |6 3
‘6€ = 98e (XNO) € ysiuiod
B0 %L1
“1e7 %ST
Speig [eT0C-0T0C]
%Y OUUM %6/ (8102) 'le 3
Blew %/L/L (XLa) 1s u3suiqny
ze =98 N (LINIW) 82T -Aspjuug
Salpnis [pjuaWLIaAX]
4Sansi-1apdeIey) (ex1) u [sa1eq Apmis]
ajdwes x| (jos3u0d) u uoneyud
(xL) u
9215 3|dweg
salpnis papnpoul Jo solislisoeseyd T 37dV.L



11 of 27

-WILEY

Campbell
Collaboration

&

STRANGE ET AL.

(senunuo))

s|0d °N

HIN
(VSHIAVS)
uonessiuiwupy
S9DIAISS Y}edH |ejud|n|

pue asnqy aouesqng

sI0d ON
VAN

S10d ON
AemioN
JO |1DUNOD) YdoJeasay

slod
VdaIN

sloda
3nup Apnis ay3 papiaoid
s|edipnaseweyd
Jasppouag \I3Y
VaiN

s|0d ON
21n3i3su| A3a100s uado

»(10Q) 3sa193u1
JO suonese|dap
pue sa24nos Suipun4

VSN ‘Puels| spoyy

VSN SH0A
M3N “HOA MAN

AemuoN ‘0|sO

VSN ‘puejiiey

‘puels|

apoyy SHOA
MBN ‘ElUeAjASUUDY

VSN ‘puejAlen
‘alownyjeg

VSN ‘puejdleiy
‘aJownyjeg

uonjedo| Apnis

(odau

-}|95) asopJano
[ejejuou/jereq 9%
pajeJadledulsy %

syuow 9 pa3saliesy %
(1e12130)
pajesadied’ulny %
(odau
-J|9s) 352.4e Jo adA] %
syjuow ¢ s)saule #
(310dau-4|9s)
Ajnipoe
Jeulwd sheq # W
(Ie1o130)
syjuow 9 pajesaoued’ulny %
(je1a1}40) asopaano
9S0pJan0 |ejejuou/|ele %
Joj g'6T 01dn (Hodau-yjas)
‘sawodIno pajesadsed’ulny %
D 1oy sAep
Syjuow Gz'9  uoleadsedulsy # W

(odau
-419s) sAep swiLD # W
Syuow ZT  (Je1dly40) paisaiieay %

(1odau
-J|9s) sAep awuD # W
(le1yy0)
pajesadiedulsy %

syjuow 4 pajsalledy %

dn-mojjoy (924n0s)
Jo yiSus7 paulwexs sswodInQ

(jedt9)24

Ajunwwod usyy

pue asesjaJ 240)9q
yuow 1) uosuid/|ier

(xfeaur 3e) jref

(osesfas
910J9q Yjuow T) uoskid

Ajunwwo)

(9sea)a4 aJ04a(q) UosLd

(9sea]a4 a104a() UOSLd

asop dnous8
X1 [eul jo uiwiy/3uniag

‘Hers
VA0 Aq paJanijeQ
“Yuow T Joj Bweg W

‘suepisAyd

4d3IM Ag patanip@
"LINIW 4o} Bw gz
‘dns Joj Swige

"XLN 404 jueidwi
‘LININ 10} W 06 W

‘sueisAyd

/s9sinu |ely Aq

paJaAllaq ‘syuow 9
104 yuow e aduo 3w Qg8e

‘wesSosd Ayunwwod
Aq pasanipg
'SyuoW g°¢ N J0j SW 09

‘wes3osd Ayunwwod
Ag paJanipQ
‘pajedipul Ajjeatuld
se uayj ‘aseajal
|13UN X99M x¢ 3w Qg

,Yy18us| pue Adusnbaiy
‘a8esop dnoa8 x|

AN %1¢
U310 %9
“1e7 %Te
SUUM %EL
Qew %1/
‘T =98e

17 %S9
Relg %ST
‘dew %001
‘8¢ =98e |

‘dnoJ3
AQ pajesedas JoN

167 %ve
Soelg %ES
UYM %0C

alew %8
‘i =93e

PBYO %6
2delg %0L
SHUUM %TT
‘3lew %007
‘O =98e

uesRWY

9AlEN %0T
erg

%SG PUYM %ST

‘3lew %007

(/e =98e

17 %L

4S2Nsi-49)0e4RYyD)
a|dwes x|

(ON) 6TC [6002-9007]
($+ON) 9T (c107) e 3
(LIWIN) 5T 31ZUSIIN

[8002-900¢]

(LINIW) 95 (6002) ‘e ¥

(ans) 09 einSepy

[8002-500¢]
(0T02) "' 32
‘llonsre

(XIN) T2 ‘dosson)

(LIWIN) € ‘@guny| ‘Jajewqon

(NNOD) ST [STOZ-8007]
(XNI) €ST (9102) 'le 30 997
[800z-£00¢]

(6002) "le 10

(OIM) 69 ‘plesadzi
(NNOD) 9 ‘Zyemyds
(LWIW) TZ  ‘uopioD ojuiy|

(3T [T00Z-0007]
(ON) 1€ (5002) 'le 19
(WWV1) 02 Yo0jury

(ex1) u [so3eq Apnis]
(joa3u0d) u uoneyud
(xp) u
.9zIS a|dwesg
(PenuUOD) T 374VL



STRANGE ET AL.

Campbell
Collaboration

12 of 27
27 | LEY—C

1BYI0 %E
SIOd ON (1er2uy0) 187 %0L
0DIX3N uoljesadJedulal (Ajunwwod Soelg %£ [zT0Z-1T02]
M3N Jo AlisiaAlun 01 sheq # W wouy splroid [ININ [e20] B Aq DUYM %1C (XLa) Lee (9702) 'le 39
ojjljeutag jo AJUN0D SN ‘0dIX3N MON syjuow g pajeJadieduldy %  Panuiuod) |lef  PaJaAlR ‘Paledipul Ajjediul)  ‘9jew %/9 (LINW) ZTT FIETIEVEEYYY
(je121}40) (s4eaA uosiad
(xew) 00T 03 S350pJano [9T0Z-0107]
,510d (puejdu3) S{juow |eje4 Jo oned Slew %9/ .(ON) 969 (£102) "le 39
92IAISS Y}esH |euolieN puejsu3 ¢ “9l) 91ed Ajijeyiow dnouo uosLid dng 8w /1NN WO UpN  ‘GE =38 N (dNQ 10 LININ) 5798 UsSpsJeN
s|0d oN (xew) "8LI0qY %/T (0IM) 18% [8002-9007]
UY3eaH 2l|qnd paljddy u sypuow 9w %00T (ON) T2 (7102) |8 1
J1eyd ydJessay DVHJ/AHID epeued 9¢ (led1}Jo) pajesadiedulsy % uosid ‘Gg=9g%e (LWIN) 19T Ulemsoen
vsn (lepyyo)  (Ajunwwod 1€ %EE
s|0d ON In21393Uu0) 9SOPJaNO wouy Soe|g %9¢
(DdD) uonuanald pue ‘Hodaspug [eJejuou/jele %  PaNUUOD BDUYM %EY (ON) 06 [8T0Z-€10C]
10J3U0D) 3seas|q 40} SIUID) ‘uaneH maN paueA pa3eladiedulsy % ‘axejul 1e) |ler alew %00T (LININ) 099 (0Z0Z) seeH
SI0d oN
yiesH a1qnd
paj|ddy ul Jleyd (OVHd) (le1d140)
epeue) Jo Aduady (uoryesadiedural
YesH 219nd/(4HID) (xew) [13un “3°) (sdnou3 usamiaq oualaHIp "8lI0qy %01 (L-LAW) £9 [TT0Z-€007]
ydieasay yijesH syjuow uolsiAiadns uo sAeq # ‘3Is ou ‘dnou3 | NN 9lew %0 (ON) S¥ (#T02) ‘le 1@
40 sanjsu| ueipeued epeue) LT pajessdiesulsy % uosid Aq pajesedas jou) SWT'68 N ‘€€ =98e |y (O-LWIN) ¢ Pleuo@dein-||2.e4
17 %0V
(pay1dads Spoelg
jou) pua %8€
sApms (le1d1y0) ‘sueldisAyd 433y SUYM %TC (LIWN-T) TLET [£66T-966T]
VSN SH0A 10 uoneiad uoljessdiedulal Aq patanlaQ “LININ-T 40} Slew %9/ (XLQ) 8689 w(666T)
SI0d oN MSN JOA MSN  -Jedulal [jun 01 sAep # UpjN  (Sxe3ul 3e) Jler 8w Og s ‘LININ-H 10} w9z :6E =238e (LIWW-H) €ZvT ‘[e 3s uljleg
salpn3s [puawiLIadxXa-1SpNY
weidold Juswieal]
N IEERITETRIS ploido sJaus)
9417 AJIBA 404 Suiynsuod uonualeq Aq paJsanlpg
spodas zemyds “iQ "LIANIW 104 syjuowr z'¢ (Nd-LAIW) TL [610C-¥T0C]
uopiepuno pjouly ysn ‘puejAleln (310das W PUe Nd-1AIN 104 "dnou3 (xLa) e (0z07) "I’ 3
VaiN ‘alownjeg SYuow ZT  -§|9s) sAep swlD # W ller  sypuow &' N Joj Bw Q9  Aq pajesedas J0N (LWIW) 69 Zyemyds
»(10Q) 3sa4193ul uonjedo| Apnis dn-moj|o} (924n0s) asop dnous8 ,Yy18us| pue Adusnbaiy 4S2Nsi-49)0e4RYyD) (gx1) u [se1e@ Apmis]
JO suone.sepap Jo y3Sua7 paulwexa sawodnQ XJ |eriul jo Sujwiy/Suilies ‘a8esop dnous x| a|dwes x| (j043u02) U uoneyd
pue sa24nos Suipun4 (x1) u

.9zIS a|dwesg

(penupuod) T 374dVL



13 of 27

-WILEY

Campbell
Collaboration

&

STRANGE ET AL.

(91T d LT0T “I 19 USpSIe|N) ,[I2UN0D Y2ieasay [edIpalA
3y} wolj Joddns SI8P3|MOUSDE *["H "OUOISS YIIS|A PUE UBSUE( ‘ped|ID) WO Joddns [9ABI] pue sjuelS UYdleasal pajol}salun paAladal sey aH *(32431d SEIYNEIN PUE plig e[1Iays ‘Ung weyels) “4ejfiiA Wil “IN [ YHm
109f04d asnoyaJlepn ezeq s3niq) |19UN0D) Y21easay [EJIPSIA SY} PUE ‘YdJeasay YieaH dlignd JO [00YIS YHIN U3 ‘SUOIIUSAISIU| JO UOIEN|EAT U HUN YDJES3Y UOI1I3304d Y3 eaH YHIN Wouy Joddns sapajmoude

"H'IN "92Ua434u0d duspuadaq ploldO 4O Juswieas] Ul sawodINQ Sulroadwl ay3 oy (£T0Z) J1eyd pue (9T-GT0Z) J1BY20d (E£T0T) 49xeads se (d1413U319S INDd EIA) JOIAIpU| pue (duidipauw ASojoduo [edjul|d
{GTOZ ‘STOT) OUOISS YIJS|A WOJS BLIEIOUOY PUE ‘DUOX3J}BU 3SED[3-PIPUSIXD JO [el] B 4o} (V1H) YHIN Wo.j Joddns {(Uoldippy UO UOIdY BIA Jd JOIAIPU] (9TOZ-0T0Z) LSO Ul suoijuaaiajul [ed18ojoydAsd
J0 Apn3s e 1o} 14HIN INETS Pue Nddo| ¥e Suipuny juess saiedap aH ‘puejsul yjeaH dljgnd ‘@3elo3daliq Suldq||oapA Pue yijesH ‘UolsIAlg 02deqo] pue s8niq ‘|0Yod|y a3 J0j JISIAPY dIWapedy Jojuas
se JuawAojdwa awil-1ed sey aH (L4HIN INETS) 3SNJ ] Uoizepuno YiesH [e3ualN SHN AS|Spnejy pue uopuoT Yinos je YyjeaH [eIUS|Al 404 243U YdJeasay [edipawolg YHIN Y3 pue (92431d Selyiieln pue pag
e|Iays ‘unQ weyess “Jejjijn Wil ‘HIA Yim 109foid asnoyalepn ezeq s8niq) [19UN0D) U21easay [edIP3IA ‘(YHIN) Y2Jeasay LijeaH Joj 31n3iisu| ‘YijeaH Jo Juswpiedaq ayj wody suels youeasas Aq pazoddns st IN'(,o

(dNg 8w Zs pue [ ININ 3w Qg5 Sem ploysalyl) 9SOp MO| B pey JO ‘UMBIPYHIM u3q pey Jo ‘SO 9AI9Ia4 Jou pIp (jo43uod) dnoid pasodxaun SO ayl,,

*J0yINe 3y} YM 9o3uapuodsaliod Jad ‘siasn ploldo A[SAISN|IXS JOU SEM 11 9SNEID] MIIASI SIY] Ul papn|axa sem Apnis [eul8lio wody dnold uosuedwod suQ,,

"pue|S| Spoyy Ul JusWIeal} J3pIosip asn ploido paseq-uosiid/|iel pue Ajunwiwod sapioid aledyyjesH [elolneyag DVAOD,

“A)D YIOA MaN

ul xa|dwiod [1ef puejs| sJaxy ay3 UIYIM (HINHOQ) dUISAH [eJud|n pue y3eaH Jo jusuwiedaq A3D YI0A MAN U3 Ad JYSISISAO0 UM SIDIAIDS UI|edH UOSld Ag palanl|ap ‘WwelSold Ajug papuaixg Aoy = 433,
(T¥2T "d ‘970z “|e 39 997) SAWI|Y Wol) $99)

3u1ynsuod 3ulAId3. spodal uslg,O "I "SaWUY |y wou) Juoddns [9Ael} ulAlI94 S1iodal UewYSIH A "SDWLIDN|Y Wou) uoledipaw Apnis pue lioddns juesd 3ulAl9al sji0dad uoplo9) i IOIAIPU| Pue SaWLIRY|Y
woJj uopedipaw Apnis SuiAlda4 sjdodal Uaso30y “IQ ‘Aemsulelg ‘wody Joddns |aAes SulAldaU pue ‘Ag papuny Apnis e Joy Jojesiisaaul jedpuld a3s Sulaq pue ‘wisyyeaH Aq paliddns uoijusAlaiul |eloineyaq
paJaAlap-193ndwod e Jo Apnis papuny-yYJ|N € J0j J01e313saAul pes| Sulaq ‘S|ediinadewlleyd paweling pue Jaspouag 129y wouy uoiedipaw Apnis SUIAI9IDJ ‘SOWIY|Y 104 pieoq AJOSIApE ue uo SUlAIDS
spodau saunp I "SOWID|Y Wou) uoljedipaw Apnjs pue jioddns juel3 ulAlda4 S3Hodad 30Ul “Ad "0XaJQ WOU) UOISSNISIP 9|gelpunod e 3uipes| Joj WNLIBJOUOY Ue pue JOIAIpU| woJ) Joddns [9Ael) pue paeoq
AJOSIApE Ue UO BUIAISS 10J $939) BUIAI9IAI spiodal uuewPaLi] “IQ "(ashouag 1129y Al49ULI0)) JOIAIPU| WOJ) UOEDIPaW ApN]s pUB SSWLISY|Y WoJ) uoljedlpaw Apnis pue Joddns juels SuiAledal spodal 997 “iQ,,
"(8€ "d ‘8007 “|e 32 o0july I Aq pa3onpuod Apnis snoiasad e papuny Yoiym ‘siowiijeg-aniisu| A32100S usdQ Y3 38 MO||34 J0IUSS B Se SIAIDS ZHemMYdS "Id,,

(8¢ "d ‘8T0¢ “|e 39 UoploD) ,du| ‘sqeT gejenu]

woJj diysisaumo >203s pue ‘s|edlanadsewlieyd SASU| Wouy JaYlo pue $934 [euostad ‘Sauad|y WOy s394 [euostad XJawa WoJly J9Yo pue saaj [euostad ‘JOIAIpU| WOJ) JBYJ0 pue $a34 [euostad (sa3e1d0ssy Asuuld
woJ) 19410 pue s93) [euosiad is|edlinadsewleyd uingaelg wouj Jsylo pue s9a) [euostad suodad 1220AQJ 19SHDUSg-11D9yY WO swil sy 1o Suipuny paAladal 1sed ayl ul sey Aped9,Q I ‘(2INHISU| Ydaeasay
spuali4 ay1) J9Ao|dwd Sy JO Jjeyaq uo Jaspdouag-1129y J0J UOIIEINSUOD SWII-aUO B PIp ZJemMyds I ISa49]ul JO SIDI[JU0d ou spuodad an|g "iQ "saway|y wou) Snup Apnis pue 3uipuny pajelniul-103es3saAul
paAla234 plesaszyl4 pue uoplo9 'siq- (Ajuo 3nup Apnjs papiaoid) du| ‘s|edljnadeulieyd Jasiouag 109y Wouy 3sanbal pajeriul-103e31IsaAul pajidljosun ‘pajdLlsaiun ue Ag papioddns sem Apnis siyg,,

(Ge'd ‘T0Z “|e 39 uopJoD) ,papasu JI 3SOp Ajlep ay} sawll} £ 0} 3SOp Aepli4 a9y} 9SE3JdUl 0] Spew Sem SDUBMO||Y ‘SABPLI4 UO (3sop Ajlep sy} sswil} G'Z Jo) Sw Qg pue SAepssupap) pue sAepuojn uo

(9sop Ajiep sy3 921M3 10) SwW 9T SAI9I24 03 PS|NPaY2IS a49m sjuedidilied ‘UoIJeISDIeDUI WO SSES|3U |13UN PIEMUO 9 ABP WOI4 *(9S0P Ajlep sy} 921M} J0) Sw 9T 1e Aep Jaylo AJSAS pajnpayds sem 3ulsop €9 y3nodyy
06 sAeq "(6t-9¢ sAep 8w g ‘Ge-4¢ SAep ‘3w 9 ‘gg-gZ sAep ‘Bw { {TZ-GT sAep ‘Bw ¢ ‘HT-g shep ‘Bw g {£-T sAep ‘3w T) sAep ¢t 35414 9y} Joj sasinu Apnys Aq paJajsiuipe aq 03 pajnpayds sem 3uisop Ajied, s
MSNN ‘33Ua) YdJeasay [0Yod|y pue 3nig [euolieN ay3 pue yijeaH jo juswnedagq MSN Y} ‘DWOD||9AN-OXE|D ‘S3IAIDS Ajilued pue yiesaH Jo Juswiiedaq yijesmuouwiwo),

‘(PZ¥ 'd ‘0T0Z “|e 39 O|ISIA0D) ,SYIUOW 9 IO SH99M 97 JO |e10] e JoJ (oM Jad Sw QOE) Xo9M B 92IM] duoxaJl|eu Jo 3w QGT SAI9Ia4 $193[NSs »9am puodas ayl ul uluuidag

‘8w QQT Sem 3sop ay3 JISIA Iyl SY3 Uo pue 3w OG 03 Pasealdul Sem SOP dy3 ISIA PUOISS Y] UO PUE ‘SJISIA 9J0W OM] JOJ pauinial $123[gns Hoam 1511y ay3 Suling “Sw GZ Sem 9Sop auoxaJjjeu [enlul ay],
'sioyine Apnis Aq paweu Apidljdxa aJe Jeyy 3sa1a3ul Jo suoljese|dap Ajuo sapnpul,

'9[2134e 9AI309dSal 9y Ul palyidads Ajues|d 10U a1aMm 9say] sajedipul Sulwil pue Yyi3us| Juswieall uo uonewoul 3ulssiin (UP/IN “3'9) paledlpul asImIaylo ssajun a3esop 198.e), s1uasalday,

'sasodind Aejdsip 4o} Suipunos 03 anp %00T O} WNs jou Aew s|ejo]

‘(suoxojeu

pue aulydiouaidng uoljeuiquod) suoxogns = gNs ‘Juejdwi suoxaijfeu = XN ‘SU0Seal sayjo 03 anp ui3aq jou pip Ing ‘dnoud juswieas) sy} ojul paziwopuey = H|73 jopeyiswiA}ade-eyd|e-oAd| = INVYT -LNIN
pajeulua] = |- ININ LININ Panuiuod = -] INIA ‘uoijeSiaeu juaied ypm auoxaijeu a|qe3dalu] = Nd-XN| {(UOIIUSAIUl PauleISNS Ou INg 4O[ASUNOD B WOJ) S|elJ3)a] JUSWIEaJ) JO/puUe S[eLajew [eUOl3edNpa

JO UOIJBUIWSSSIP = ON ‘duoxaJ}jeu a|gedaful = XN| ‘8uljasunod payads-uou = NNOD DuoxaJijeu [elQ = XNO aulydiouaidng = dNg :|0J3u02 ISIHEAA = DM {[EMEIPYIM PadIo}/uoijednyixolad = X1ad

{LININ 950p-MO| pue (] |NIAN) JUswieal] adueusjulew suopeylaw 3sop-ysiH = | ININ-1 pue | ININ-H :pueyrioys sjdwes ‘(uoniiie Juasge) Apnis ayj Jo 19s1no ayj je sdnous 109|424 sazis s|dwes,




STRANGE ET AL.

14 of 27 WILEY— c Campbell

Collaborahon

month outcomes, three studies reported outcomes of two years or
longer, and three reported variable lengths of follow up for dif-
ferent outcomes. Four studies representing 2,092 participants
reported both criminal justice and overdose outcomes, fifteen
studies inclusive of 12,886 participants reported only criminal
justice outcomes, and one study of 15,141 participants reported
only overdose outcomes. Funding for the included studies came
from three general sources: (1) county, state, or federal govern-
ment agencies (e.g., National Institute of Health, National Health
Service, Department of Corrections, Centers for Disease Control
and Prevention) (n=17); (2) private research institutes or foun-
dations (e.g., Open Society Institute, Arnold Foundation) (n = 3);
and (3) pharmaceutical companies (e.g., Alkermes, Glaxo-

Wellcome, DuPont Pharmaceuticals) (n = 5).°

3.1.3 | Excluded studies

There are 17 total studies that, while excluded from the current
review, are worth brief mention. As shown in Supporting In-
formation Appendix 6, the nine quasi-experimental studies listed
in Group 1 meet most inclusion criteria for this review except that
appropriate levels of statistical control were not used to account
for baseline differences between the treatment and comparator
conditions. These studies are included in the summary of excluded
studies because they could—and should—be considered in future
reviews that employ slightly more relaxed inclusion criteria. Group
3 includes seven studies that otherwise meet criteria for inclusion
in this review but either still in ongoing data collection, or were
not available or ready for inclusion in this review, per corre-
spondence with the lead study authors. These studies should be
included in any updates of the current review. Finally, the one
study listed in Group 2 was removed after the assessment of Risk
of Bias phase and before meta-analysis and synthesis because it
was determined to have “critical” risk of bias in the bias in de-
viation from interventions domain and moderate to serious risk of
bias in five of six remaining domains. Per the ROBINS-I guidelines,
a rating of critical risk in any domain suggests that it should not be

included in the synthesis.

3.2 | Summary of the quality of included studies

3.2.1 | Experimental studies

Across the 14 experimental studies, none were rated as low risk of
bias. Ten had some risk of bias, and four had high risk of bias.
Overall study ratings and justifications are listed in Supporting

Information Appendix 4.

STotal exceeds 20 as some studies received funding from multiple types of sources.

Bias arising from the randomization process

In total, 10 studies were rated low risk of bias and four as some
concern in this domain (Cornish et al., 1997; Coviello et al., 2010;
Kinlock et al., 2005; McKenzie et al., 2012). None were rated high risk
of bias in this domain.

Bias due to deviations from intended interventions

Three studies were rated high risk of bias in this domain (Kinlock
et al., 2005; Lobmaier, Kunge, & Waal, 2010; Schwartz et al., 2020),
and the remaining 11 were rated as some concern. None were rated

low risk of bias in this domain.

Bias due to missing outcome data

One study was rated as high risk of bias in this domain (Coviello
et al., 2010), and the remaining were divided into some concern
(Brinkley-Rubinstein et al.,, 2018; Farabee et al., 2020; Kinlock
et al., 2005; Lobmaier, Kunge, & Waal, 2010; Magura et al., 2009;
McKenzie et al., 2012; Schwartz et al., 2020) and low risk of bias
(Cornish et al., 1997; Dolan et al., 2005; Gordon et al., 2018; Hyatt
et al.,, 2021; Kinlock et al., ; Lee et al., 2016).

Bias in the measurement of the outcome

Almost all studies (n=11) were rated as low risk of bias in this do-
main, and three were rated as some concern (Lobmaier et al., 2010;
Magura et al., 2009; Schwartz et al., 2020). None were rated as high
risk of bias in this domain.

Bias in the selection of reported results
All studies were rated as low risk of bias in this domain.

3.2.2 | Quasi-Experimental studies

The six quasi-experimental studies included in this review can be
considered among the most rigorous available to date that ex-
amine MAT for overdose and criminal justice outcomes among
criminal justice samples. Even with the strict inclusion criteria,
however, two had a moderate risk of bias, and two had a serious
risk of bias. Two others were quite rigorous but were missing
information needed to score at least one of the domains. All
studies are included in the analyses despite their risk of bias.
Supporting Information Appendix 5 details all risk of bias ratings

and corresponding justifications.

Bias due to confounding

One study was rated as serious risk (Westerberg et al., 2016), one as
moderate risk (Bellin et al., 1999), and four as low risk (Farrell-
MacDonald et al., 2014; Haas, 2020; Marsden et al., 2017; McSwain
et al., 2014) in this domain.

Bias in selection of participants into the study
Three studies were rated as moderate risk (Bellin et al, 1999;
Haas, 2020; Marsden et al., 2017) and three were rated as low risk of
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bias in this domain (Farrell-MacDonald et al., 2014; McSwain et al.,
2014; Westerberg et al., 2016).

Bias in classification of the interventions

One study (Zaller et al., 2013) was rated as serious risk, one study as
moderate risk (Marsden et al., 2017), and the remaining studies (n = 5)
were rated as low risk of bias in this domain.

Bias due to deviations from intended interventions

One study had low risk (Hass, 2020), one had moderate risk (Marsden
et al,, 2017), one had serious risk (Westerberg et al., 2016), and three
studies (Bellin et al., 1999; Farrell-MacDonald et al., 2014; McSwain
et al., 2014) did not have enough information to be able to rate this

domain.

Bias due to missing data
One study had moderate risk (Marsden et al., 2017), and the re-

maining (n = 5) studies had low risk of bias in this domain.

Bias in measurement of the outcomes
All studies had low risk of bias in this domain.

Bias in the selection of reported results

One study had moderate risk of bias in this domain
(Bellin et al., 1999). All others (n=5) had low risk of bias in this

domain.

3.3 | Summary of findings

3.3.1 | Criminal justice outcomes (raw effects)
The raw effects of MAT on criminal justice outcomes across all in-

cluded studies are displayed in Table 2.

3.3.2 | Overdose outcomes (raw effects)
The raw effects of MAT on overdose outcomes across all included

studies are displayed in Table 3.

3.3.3 | Meta-analysis of MAT effects on criminal
justice outcomes

Two separate criminal justice outcomes were meta-analyzed: (1)
reincarceration, which included seven experimental and four
quasi-experimental studies inclusive of 4,249 participants
(n=1,609 treatment and n = 2,640 control); and (2) rearrest, which
included seven experimental studies inclusive of 1,151 participants
(n=475 treatment and n=676 control).
(n=11), the overall mean effect was nonsignificant (OR=0.93

[0.68, 1.26], SE = .16). This held for both experimental studies only

For reincarceration
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(h=7; OR=1.11 [0.68, 1.81], SE=0.25) and quasi-experimental
studies only (n=4; OR=0.78 [0.50, 1.22], SE =0.23). For rearrest
(n =7, all experimental designs), the overall mean effect was also
nonsignificant (OR = 1.47 [0.70, 3.07], SE = 0.38). Table 4 contains
all standardized effects (i.e., mean odds ratios) as well as the results
of the tests of subgroup homogeneity (experimental and quasi-
experimental) and the corresponding forest plots (Figures 2 and 3)

are displayed below.

3.34 |
outcomes

Meta-analysis of MAT effects on overdose

For standardized average effects, fatal and nonfatal overdoses were
meta-analyzed separately. For fatal overdose, analyses included two
experimental and two quasi-experimental studies representing
17,273 participants (n = 9,483 treatment and n = 7,790 control). The
mean effect across these four studies was nonsignificant (OR = 0.82
[0.56, 1.21], SE =0.20), as were the individual effects for both ex-
perimental studies (n=2; OR=1.13 [0.05, 25.41], SE=1.59) and
quasi-experimental studies (n = 2; OR=0.80 [0.54, 1.19], SE = 0.20).
The analysis of the nonfatal overdose outcome included three ex-
perimental studies inclusive of 2,245 participants (n=1,087 treat-
ment and n=1,158 control). The average effect for this outcome
was significant across the experimental studies (n=3; OR=0.41
[0.18, 0.91], SE=0.41, p < 0.05). Results suggest that those receiv-
ing MAT had, on average, 59% lower odds of a nonfatal overdose
than those receiving no treatment (or treatment as usual). Table 5
contains all standardized effects as well as the results of the tests of
subgroup homogeneity (experimental and quasi-experimental) and
the corresponding forest plots (Figures 4 and 5) are displayed
below.

4 | DISCUSSION

41 | Summary of main results

Quantitative synthesis of the most methodologically rigorous studies
available to date suggest a large effect of MAT on nonfatal overdose
outcomes (59% reduction in odds) for justice-involved individuals
who misuse opioids. The impact of MAT on fatal overdose and
criminal justice outcomes, however, can best be described as mixed
and nonsignificant. For reincarceration, the overall findings were
nonsignificant and essentially null, with no clear pattern favoring ei-
ther condition. The subgroup analyses yielded average nonsignificant
effects in opposite directions with more favorable results observed in
less rigorous designs (as would be expected). Concerning rearrest, the
nonsignificant findings favored the comparison group, though there
was considerable variability across studies. For fatal overdose the
overall findings were also nonsignificant but favored the treatment
group, though the subgroup analyses once again produced average
effects in different directions.
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TABLE 3 Summary of findings for raw effects of MAT on overdose outcomes
Treatment Control
Study Follow-up Comparator 2 Nonfatal Fatal Risk of Bias
Experimental studies
Brinkley-Rubinstein 12 months Methadone 6.3% Some
et al. (2018)
Detox 14.5%
Lee et al. (2016) <19.5 months Injectable Naltrexone 0% 0% Some
Counseling 2.6% 1.3%
McKenzie 6 months Methadone 12% 0% High
et al. (2012) . .
Referral + Financial 19% 3%
Assistance
Referral w/No Financial 9.5% 11%
Assistance
Quasi-experimental studies
Haas (2020) Varied Methadone 4.5% 2.4% Moderate
No Treatment 8% 3%
Marsden 12 months Buprenorphine or 0.3% Moderate
et al. (2017) Methadone
No Treatment 0.4%
Note: Bold values are statistical significance.
Abbreviation: MAT, medication-assisted therapies.
TABLE 4 Mean random-effects odds ratio by criminal justice outcome and study design
Confidence interval
Outcome Study design® Mean OR (SE) Low High K® 2 Q° (df)
Reincarceration 1 1.11 (0.25) 0.68 1.81 7 0.24
2 0.78 (0.23) 0.50 1.22 4 0.16
3 0.93 (0.16) 0.68 1.26 11 0.15 1.08 (1)
Rearrest 1 1.47 (0.38) 0.70 3.07 7 0.82

*p < 0.05. p is based on z-tests.

21 = Experimental, 2 = Quasi-Experimental, 3 = Overall.

PNumber of studies in group.

“Test of between-subgroup homogeneity is nonsignificant (p = 0.30).

4.2 | Overall completeness and applicability of
evidence

Due to the variability with which the original studies reported details
about their samples, this review was unable to examine the impact of
most planned moderators. Additionally, this review did not examine
cost effectiveness or the impact of MAT on opioid relapse. These are
two important, policy relevant outcomes that would be useful to
consider in future reviews. Several studies that otherwise met in-
clusion criteria for this review could not be included because either
data collection was ongoing, or the data were not available for

sharing at the time of analysis. Overall, our findings are applicable to

institutional or community agencies that serve justice-involved peo-
ple who misuse opioids and have or are considering implement-
ing MAT.

4.3 | Quality of the evidence

There are several important methodological limitations in the original
studies included in this review. Across all the included studies, none
were given a low risk of bias rating across two independent coders. In
both quasi-experimental and experimental designs, deviations from

the intended intervention/group assignment were consistently
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FIGURE 2 Reincarceration forest plot (corresponds with Table 4). Experimental studies are listed first, followed by quasi-experimental
studies. Effect sizes of individual studies and all confidence intervals are in black. Average effect sizes are in red. Vertical axis at 1 denotes a
no-effect value. Upper bound of confidence interval for McKenzie et al. (2012) is 28.90 and for Kinlock et al. (2005) is 8.26
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FIGURE 3 Rearrest forest plot (corresponds with Table 4). All studies are experimental. Effect sizes of individual studies and all confidence

intervals are in black. Average effect sizes are in red. Vertical axis at 1 denotes a no-effect value. Effect size for McKenzie et al. (2012) is 14.13
[4.92, 40.53]. Upper bound for confidence interval for Hyatt et al. (2021) is 8.94

problematic. Underpowered studies, poor medication adherence group contamination may have biased our results. The findings could
among treatment participants (when these data were available), also be a function of how study outcomes were measured. For in-
compensatory contamination of control participants, and missing or stance, although most jurisdictions routinely track fatal overdose

insufficient information accounting for experimental and control rates in specific communities, very few track these at the individual
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TABLE 5 Mean random-effects odds ratio by overdose outcome and study design

Confidence interval

Outcome Study design® Mean OR (SE) Low High K® v Q° (df)
Nonfatal overdose 1 0.41* (0.41) 0.18 0.91 3 0.00
Fatal overdose 1 1.13 (1.59) 0.05 25.41 2 3.11
2 0.80 (0.20) 0.54 1.19 2 0.00
3 0.82 (0.20) 0.56 1.21 4 0.00 0.05 (1)
*p < 0.05. p is based on z-tests.
21 = Experimental, 2 = Quasi-Experimental, 3 = Overall.
PNumber of studies in group.
“Test of between-subgroup homogeneity is nonsignificant (p = 0.83).
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FIGURE 4 Nonfatal overdose forest plot (corresponds with Table 5). All studies are experimental. Effect sizes of individual studies and all
confidence intervals are in black. Average effect sizes are in red. Vertical axis at 1 denotes a no-effect value
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FIGURE 5 Fatal overdose forest plot (corresponds with Table 5). All studies are experimental. Effect sizes of individual studies and all
confidence intervals are in black. Average effect sizes are in red. Vertical axis at 1 denotes a no-effect value. Upper bound of confidence interval
for overall (experimental) group is 25.41 and for McKenzie et al. (2012) is 55.53
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level in a systematic way that includes identifiable information. This
makes it difficult for researchers to access and link these outcomes to
individual study participants.

For criminal outcomes, three of the four indices examined in this
review were typically accessed through official record, which can
provide inaccurate estimates of the true incidence of criminality.
Further, procedural factors (e.g., bail, plea bargaining) often play an
important role in outcomes such as conviction or incarceration. In
contrast, self-reported criminal behavior may provide a more “pure”
and potentially more accurate index of criminality; however, it was
often assessed in the included studies using the Addiction Severity
Index, which requires respondents to report outcomes only over the
“past 30 days.” Thus, for both official records and self-report in these

studies, there is a likely underestimation of criminal behavior.

4.4 | Potential biases in the review process

This review included an agency report, a student dissertation, and
several peer reviewed publications. Additionally, the study au-
thors were fairly liberal in the inclusion of citations during the
screening stage so as to ensure that no eligible but unpublished or
not-yet-published studies were excluded from consideration. The
inclusion of several conference presentations and clinical trial
protocols allowed for the identification of studies that were mis-
sed in the initial search. This approach also permitted the identi-
fication of several studies that would have otherwise been
included in this review if the timing were later (and should be
included in an update). Indeed, seven studies meeting inclusion
criteria were still in active data collection and/or were not yet

available for sharing with our team (per study authors).

4.5 | Agreements or disagreements with other
studies or reviews

To our knowledge there are no other systematic reviews that
include only studies which assess opioid-specific MAT effec-
tiveness for criminal justice and overdose outcomes specific to
justice-involved populations. We believe this is an important
distinction as this group likely differs from the general population
in terms of their relative levels of “risk” and “need.” As the current
review is an update and expansion of Egli et al. (2009), however,
it is important to compare findings. The Egli et al. (2009) team
found that certain medications did significantly reduce offending
behaviors, which stands in contrast to the current study's find-
ings. This may have resulted from key differences between the
two reviews—namely, that Egli et al. (2009) included studies that
were lower in methodological rigor and included types of MAT
that were not assessed in the current review (e.g., heroin
maintenance—which produced their largest effect) despite being
eligible for inclusion. Current study findings are more in line with

the systematic review by Moore et al. (2018), which considered

the impacts of MAT on offending and substance use outcomes for
incarcerated populations and found null effects specific to crim-

inal recidivism.

5 | AUTHORS' CONCLUSIONS

Our results suggest that MAT can yield meaningful reductions in
nonfatal overdose among those involved in the criminal justice
system. They do not support MAT's ability to reduce fatal over-
dose or criminal outcomes for people with current or prior justice
system involvement. Given the design rigor of the included stu-
dies, this conclusion might be considered by some to be foregone.
While it is possible that MAT is ineffective at reducing these
outcomes, substantial methodological issues outside the main
design render these findings more tentative. Under more ideal
research conditions (e.g., where medication adherence was im-
proved, attrition was reduced, fatal overdose data were more
readily accessible, and sample sizes were larger), the study authors
would be more confident in the estimates of MAT's impacts on

overdose and criminal outcomes.

5.1 | Implications for research

Corresponding to the shift toward medicalization (vs. criminalization)
of addiction, there has been a substantial uptick in research on MAT
in criminal justice settings and samples over the past several years.
Studies employing rigorous methodologies are few and far between,
relative to those employing single-group (pre-post) or weaker quasi-
experimental designs. Arguably, it is quite difficult to conduct ex-
perimental research with criminal justice samples. Institutional con-
text and regulations can impede successful implementation of study
protocols. Additionally, instability across a number of domains (e.g.,
housing, transportation, employment/income, social support) post
incarceration and/or during or post adjudication makes it difficult for
people to maintain adherence to MAT. As such, researchers should
work closely with agencies to improve treatment group medication
adherence and to monitor and account for control group con-
tamination. Collecting more detailed participant demographic in-
formation, as well as symptom onset and severity information and
treatment and criminal histories would allow for more nuanced
analyses examining “for whom” and “under what conditions” MAT
would be most impactful for justice-involved persons who misuse
opioids. Additionally, outcomes should be assessed in multiple ways,
if possible (e.g., self-report and official record), as enhanced validity in
outcome measurement can provide better effect estimates. Finally,
participants' outcomes should be carefully tracked at multiple time
points and over an extended period. This would help determine: (a)
whether the impact of MAT on criminal and overdose outcomes is
linear; (b) which is the optimal timing and length of MAT treatment
for justice-involved people with opioid misuse; and (c) whether MAT

can have lasting impacts over time.



STRANGE ET AL.

5.2 | Implications for practice

The opioid epidemic is now in its third decade with no signs of
slowing. Whole communities feel the toll of this crisis. As policy-
makers and practitioners work to identify solutions to reduce the
harm of opioid addiction, particularly for public health and criminal
justice outcomes, they must deploy multiple strategies at once and
emphasize those that have the strongest impact and evidence.
MAT is one tool in this effort. Its harm reduction utility in
treatment-seeking samples is well-established. The findings from
this review suggest that MAT's impact on nonfatal overdose also
extends to individuals who are justice system involved, though the
findings must be interpreted in light of considerable risk of bias in
the evidence. One must be cautious not to oversell the promise of
MAT as an antidote to criminality and overdose among people
involved in the justice system. Indeed, these are highly complex
social and health outcomes; both addiction and criminal behavior
are influenced by a wide range of risk factors that also must be
targeted in interventions. Timely access to appropriate and
evidence-based treatment must be coupled with an infrastructure

of resources and social support.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
There were deviations from the study protocol at search, screening,
coding, and analysis stages. These decisions are detailed below in the
order that they were made.

To streamline the search process, we reduced the number of
strings from seven to two: one for the group of criminal justice
outcomes and one for overdose. This did not change the substantive
nature of the search but combined the terms into strings representing
either category of outcome.

Delimiters were also added to the search strings for certain da-
tabases (e.g., searching specific indices or source types) to draw more
relevant results and/or temper the high volume retrieved. This was
done under the guidance of the Campbell Collaboration and the
delimiters used are noted in Supporting Information Appendix 1.

Several platforms/databases were removed or replaced due poor
search functionality and/or the inability to refine sufficiently large
results. These included the following platforms (and databases): Gale
(Expanded Academic ASAP, Opposing Viewpoints Resource Center),
FirstSearch (GPO Monthly Catalog, PapersFirst), Office of Justice
Programs (National Criminal Justice Reference Service), and Nexis
Uni. These sources overlapped in journal coverage with the databases
that were used, which suggested they also would not add much
unique content to the results. ClinicalTrials. gov was replaced with
the Cochrane Register of Trials and MEDLINE to draw more relevant
results by way of better search refinement tools. Summon was re-
moved as the author team did not have institutional access to this
database. Science. gov could be searched through crimesolutions.
gov and therefore did not need to be searched separately. Last,
Google Scholar was used to “forward search” included articles only,
as there was no reliable way to search this database and no trans-
parency in the search algorithms. All decisions to remove or replace
databases specified in the protocol were done after much trouble-
shooting and in conjunction with the Campbell Collaboration.

The expanded list of criminal justice outcomes specified in
the protocol (including specialized court docket failure, mandated
treatment failure, and revocation of community supervision) was
reduced to self-reported and official indices of offending, arrest,
conviction, and incarceration. This made our review a “pure”
update in terms of the original categories of criminal justice
outcomes reported in Egli et al. (2009). This decision was made in

conjunction with the Campbell Collaboration in the interest of
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limiting the high volume of search results. This decision
also meant that search strings featuring criminal justice outcomes
could be given a publication filter of January 1, 2007 to October
31,2020 as Egli et al. (2009) screened the relevant records before
that date. This change was implemented post hoc by the Camp-
bell Collaboration using the EndNote® reference management
software, therefore the search strings specific to criminal
justice outcomes in Supporting Information Appendix 1 still re-
flect a publication date filter of January 1, 1960 to October
31, 2020.

In the protocol we specified that the total number of studies
retrieved from each string and database would be recorded once
deduplication was complete. Deduplication was done by the Camp-
bell Collaboration at a later stage (once all Research Information
Systems [RIS] files were combined and uploaded into the EndNote®
reference management software) and so the deduplicated number
could not be traced back to the individual string and database. In-
stead, the number of results per string per database was recorded
before deduplication.

The study team did not specify reference screening software in
the protocol. Given the high volume of search results (n=27,361
after deduplication), the team purchased access to DistillerSR® (at the
recommendation of the Campbell Collaboration) and proceeded with
screening using a team of graduate students in addition to three of
the study authors. Using the DistillerSR® "Check for Screening
Errors" tool also afforded us the opportunity to replace the protocol's
initial strategies outlined to hand-check for screening errors with a
more reliable method.

In terms of coding, it was reported in the protocol that we would
use the same coding scheme as Egli et al. (2009). We instead mod-
ified their coding scheme to capture differences in the outcomes
examined and in the methodological and reporting standards. This
updated coding scheme is included in Supporting Information
Appendix 3.

Due to time constraints, we could not contact all authors of the
included studies for unpublished data. However, multiple databases
that we searched included gray literature and drew unpublished re-
sults (some of which were tied to the included studies, including
conference presentations). This supports that the risk of publication
bias remains low even without having contacting study authors. This
is also why we did not display or report contour enhanced funnel
plots.

In terms of the analyses, we did not examine the effects of
moderators because they were not recorded in a consistent manner
in the original studies. Furthermore, in terms of the timing of treat-
ment as a potential moderator, nearly all interventions were initiated
while individuals were incarcerated and then followed up in the
community. As such, there was little to no variability to examine.

Last, continuous or quasi-continuous measures of outcomes (e.g.,
average number of arrests) were rarely and inconsistently reported
across studies. These results were not meta-analyzed but instead

reported in a narrative format.
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