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ABSTRACT
Background: Medications for opioid use disorder (MOUD) reduce risks for overdose among correctional 
populations. Among other barriers, daily dosing requirements hinder treatment continuity post-release. 
Extended-release buprenorphine (XR-BUP) may therefore be beneficial. However, limited evidence exists.
Objectives: To conduct a systematic review examining the feasibility and effectiveness of XR-BUP 
among correctional populations.
Methods: Searches were carried out in Pubmed, Embase, and PsychINFO in October 2023. Ten 
studies reporting on feasibility or effectiveness of XR-BUP were included, representing n = 819 total 
individuals (81.6% male). Data were extracted and narratively reported under the following main 
outcomes: 1) Feasibility; 2) Effectiveness; and 3) Barriers and Facilitators.
Results: Studies were heterogeneous. Correctional populations were two times readier to try XR-BUP 
compared to non-correctional populations. XR-BUP was feasible and safe, with no diversion, overdoses, 
or deaths; several negative side effects were reported. Compared to other MOUD, XR-BUP significantly 
reduced drug use, resulted in similar or higher treatment retention rates, fewer re-incarcerations, and 
was cost-beneficial, with a lower overall monthly/yearly cost. Barriers to XR-BUP, such as side effects and 
a fear of needles, as well as facilitators, such as a lowered risk of opioid relapse, were also identified.
Conclusion: XR-BUP appears to be a feasible and potentially effective alternative treatment option 
for correctional populations with OUD. XR-BUP may reduce community release-related risks, such 
as opioid use and overdose risk, as well as barriers to treatment retention. Efforts to expand access 
to and uptake of XR-BUP among correctional populations are warranted.
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Introduction

Opioid use disorder (OUD) is highly prevalent among 
correctional populations, although recent estimates are 
scarce or imprecise. In North America, between 80% and 
90% of samples of incarcerated men in United States (US) 
county jails had a substance use disorder (1), and over 
two-thirds (73%) had an OUD, with nearly half (42%) 
being classified on the severe end of the spectrum (2). In 
Canada, available information indicates a dramatic 
increase in the proportion of individuals with OUD 

who were involved in British Columbia’s provincial cor
rectional system between 2009 and 2017 (from 11% to 
26%) (3). Extant prevalence data also predate the recent 
escalation of the North American opioid overdose crisis 
where rates of OUD and related harms have been steadily 
increasing (3,4).

Clinical guidelines recommend pharmacological 
management of OUD with medications for OUD 
(MOUD), which include both opioid agonist and 
antagonist treatments (5). However, the availability of 
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specific MOUD medications varies, depending on 
which formulations have been approved for the clinical 
management of OUD by national health regulatory 
organizations (6). For instance, in Canada and the US, 
the opioid agonists buprenorphine/naloxone and 
methadone have traditionally been considered gold- 
standard MOUD formulations (7,8). The US has also 
approved and utilizes the opioid antagonist naltrex
one (8).

Providing MOUD to correctional populations is par
ticularly important and beneficial given that they face 
a significantly increased risk of drug-related death upon 
release from incarceration (9,10). For instance, a seminal, 
albeit outdated, US study found that the risk of drug 
overdose death within the first two weeks of release 
from incarceration was 129 times that of the general 
public (11). In the US (12) and Canada (13,14), opioid 
overdose is a leading cause of both fatal and non-fatal 
overdoses post-release. However, screening for OUD and 
the provision of MOUD among correctional populations 
is rare, although there are large variations by country, 
state/province and county/community (15–17). For 
instance, several US-based studies suggest that MOUD 
provision is severely limited and processes vary consider
ably (4,15,18,19). This is detrimental considering MOUD 
is associated with reductions in cravings and withdrawal, 
as well as illicit drug use and overdoses among correc
tional populations with OUD (9,20). Recent US data 
suggest that prerelease MOUD provision is associated 
with an 80% reduction in overdose mortality risk within 
the first month post-release (21,22).

Extant research has thus highlighted many benefits 
of providing MOUD to incarcerated individuals 
(23,24), but has also emphasized a number of barriers 
that hinder treatment engagement and continuity 
(25,26). For example, stigma associated with opioid 
use and MOUD as well as negative past experiences 
with MOUD have been cited as barriers to MOUD 
engagement among correctional populations (26). 
Additionally, a lack of adequate discharge planning 
and fragmented linkages between correctional and 
community MOUD providers have been associated 
with treatment disruptions and poor treatment reten
tion (26–29). Treatment disruptions are a particular 
issue for pre-trial detainees or other individuals who 
are rapidly or unexpectedly released and require 
same day or next day appointments with limited dis
charge planning (29). Other factors such as social 
support networks, health insurance, housing, trans
portation, and program structure have also been 
noted in the literature as key barriers to treatment 
retention post-release (30–32). One barrier that has 
been described as particularly deleterious is the 

requirement for many individuals on MOUD to pre
sent to their designated clinic/pharmacy and undergo 
daily supervised/witnessed medication administration 
(8,27). Typically this only occurs during the initial 
weeks/month of MOUD initiation until individuals 
have demonstrated clinical stability and are gradually 
allowed to receive “take-home” or “unwitnessed” 
doses (8,33). However, stipulations regarding who is 
eligible and the number of doses/time it takes to 
receive take-home doses varies depending on the spe
cific formulation, and prescribing practices and pro
cesses differ between jurisdictions (8,33). Due to the 
distinctive circumstances that commonly characterize 
correctional populations and their post-release com
munity life (including precarious housing/social situa
tions, difficulty securing employment, having to abide 
by stringent correctional release plans that include 
frequent probation/parole appointments) (27,34), 
they often have difficulties demonstrating the clinical 
stability required to receive take-home doses (35). The 
burden of continued daily clinic visits among this 
population ultimately increases the likelihood of 
relapse (31) and treatment discontinuation (36,37).

Given this reality, novel extended-release buprenor
phine (XR-BUP) formulations may offer specific advan
tages for correctional populations over traditional 
MOUD formulations (38,39). Injectable XR-BUP for
mulations have specific pharmacodynamics that result 
in the slow release of buprenorphine into an individual’s 
system over time (40,41) resulting in reduced opioid 
withdrawal and cravings, and considerably longer and 
more flexible dosing windows compared to methadone 
or buprenorphine/naloxone (41,42). There are two pri
mary injectable XR-BUP formulations: Sublocade 
(which is a once-monthly injection with two available 
doses, 100 mg or 300 mg, provided to patients stabilized 
on sublingual buprenorphine), and Buvidal/Brixadi (a 
once-weekly or once-monthly buprenorphine injection 
with multiple doses that can be used for initiation and/ 
or given to those stabilized with sublingual buprenor
phine) (43–45). Based on these weekly or monthly dos
ing formulations compared to daily dosing with 
traditional MOUD, XR-BUP may be particularly bene
ficial for individuals who are released unexpectedly or 
for institutions and communities with limited resources 
for comprehensive discharge planning (29). XR-BUP 
could therefore increase treatment retention and may 
also obviate the need for individuals to attend a MOUD 
clinic/pharmacy daily upon community release, thus 
allowing them to focus on post-release goals (46).

Given that XR-BUP is a novel MOUD formulation 
that may offer advantages to correctional populations 
over traditional MOUD formulations (47), the current 
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systematic review sought to investigate available evi
dence supporting the feasibility and effectiveness of 
XR-BUP among correctional populations. This infor
mation has important clinical, correctional, and public 
health implications as improved MOUD retention 
among individuals upon release from incarceration 
can result in enhanced health and social outcomes.

Methods

This systematic review aimed to answer two primary 
research questions: 1) What is the feasibility of providing 
XR-BUP pharmacotherapies to correctional populations, 
and 2) How effective are XR-BUP pharmacotherapies for 
correctional populations in terms of clinical and other 
related outcomes. For the purpose of this review, correc
tional populations were defined as individuals who were 
currently or recently (within the past year) incarcerated at 
any correctional institution (e.g., detention center, jail, 
prison). “Feasibility” included factors such as safety, logis
tics, operation/administration, cost benefits, interest, will
ingness, and preferences for XR-BUP. “Effectiveness” 
included outcomes such as treatment retention, sub
stance use, overdose, healthcare utilization, as well as 
correctional-specific outcomes such as probation/parole 
violations and re-incarceration. The review was registered 
in the international prospective registry for systematic 
reviews (PROSPERO, registration # CRD42023397786). 
Research ethics board approval was not required (see 
TCPS II article 2.2 use of secondary data).

Search strategy

This systematic review followed the preferred reporting 
items for systematic reviews and meta-analyses 
(PRISMA) guidelines (see Figure 1 for flow diagram of 
included studies). A comprehensive search was carried 
out that included all articles from database inception 
until October 4, 2023, in the following databases: 
PubMed, Embase, and PsychINFO. The search included 
medical subject headings (MeSH) and terms related to 
XR-BUP and correctional populations. The searches 
were limited to human, peer-reviewed, English language 
studies, and no date or participant age restrictions were 
applied (see Online Appendix A for search strategy).

Inclusion/exclusion criteria

Any experimental or observational primary study 
(including both quantitative and qualitative studies) 
that examined the above-defined outcomes of feasibility 
or effectiveness of XR-BUP among correctional popula
tions with OUD were included. Economic analyses that 

focused on the economic feasibility (e.g., cost benefit 
analyses) of XR-BUP within correctional settings were 
also included; however, primary studies that drew on 
samples of criminal justice or related healthcare repre
sentatives (correctional officers, correctional healthcare 
staff, probation/parole officers, medical/administrative 
staff at community MOUD programs, etc.) were 
excluded. Studies had to specify the XR-BUP formula
tion as their primary focus; studies that examined 
MOUD more generally and did not specify XR-BUP as 
the formulation of interest were excluded. Secondary 
data studies such as reviews or opinion pieces (e.g., 
commentaries and editorials/responses) were excluded, 
as were dissertations/theses.

Study selection, screening, and data extraction

All studies were imported into Rayyan (an online web 
application for systematic review screening) (48) where 
duplicates were removed and screened by the first author 
(CR) in two phases: first, using titles and abstracts, 
and second, using full text articles. Data were extracted 
from all eligible studies by the first author (CR) following 
a standard data extraction chart that included the study 
setting, study design and analysis, sample characteristics, 
and outcomes. A second independent reviewer verified 
all data extracted for accuracy.

Critical study appraisal

All studies were critically appraised for quality and 
assessed for risk of bias by the first author (CR) and an 
independent reviewer using the Joanna Briggs Institute 
(JBI) Critical Appraisal Tools Checklist for respective 
study designs (49) (see Online Appendix B for Risk of 
Bias Assessments).

Data synthesis

Data from included studies were narratively synthesized 
under the following indicators: Feasibility of XR-BUP: 
Interest, preferences, and viability, safety, and cost; and 
Effectiveness of XR-BUP: Drug use, treatment reten
tion, healthcare utilization, and re-incarceration; and 
Barriers and Facilitators of XR-BUP.

Results

Study characteristics

A total of 2,661 studies were identified by the search, 
from which 811 duplicates were removed. This left 1,850 
studies to be screened using titles and abstracts. 108 
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studies were screened for full text, from which 98 were 
excluded with reason. This left ten eligible studies to be 
included (see Table 1 for study characteristics and 
outcomes).

Study designs were heterogeneous and comprised one 
qualitative study (50), three cost estimation analyses 
(51,52), one cross-sectional survey (53), two retrospective 
cohorts using electronic health databases and data lin
kages (54,55), one case series study (56), and one rando
mized (57) and one non-randomized (58) comparative 
effectiveness trial. Study settings were also heterogeneous, 
with four studies based in the US (two in New York City 
(50,57), one in Rhode Island (55), and one in California 
(54)), two in Australia (both in New South Wales) 
(52,58), and one each in France (53), England (51), 
Germany (56), and Canada (59). The studies’ samples 
represented a total of n = 819 individuals (n = 151 

[18.4%] female, n = 668 [81.6%] male). Six of the seven 
studies with participants included both males and females 
(with a predominately male sample) and one included 
just males. Due to the novelty of XR-BUP, data collection 
for all studies occurred recently, beginning in 2018.

Online Appendix B shows the risk of bias for each 
study. The risk of bias was low in five studies (51– 
53,58,59), moderate in three studies (50,54,57), and 
high in two studies (55,56). Among the two studies 
that were classified as having a high risk of bias, one 
(55) did not clearly report confounding factors or stra
tegies to deal with them and it was unclear if the appro
priate statistical analyses were therefore used and 
applied; the other (56) lacked clear reporting for key 
information such as participant demographics and 
related clinical information, as well as unclear inclusion 
criteria.

Figure 1. PRISMA flow chart. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. http://10.1136/bmj.n71. For more information, 
visit: http://www.prisma-statement.org/.
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Feasibility of XR-BUP

Interest, preferences, and viability of XR-BUP
Three studies reported on participants’ interest in, pre
ference for, or the viability of XR-BUP. In a chart review 
of seven incarcerated males who switched from metha
done to XR-BUP in Germany (2019–2020), Soyka & 
Gros (56) reported the viability of rapidly transitioning 
individuals from methadone to XR-BUP. Six of the 
participants were able to complete the transition within 
48 hours, one within 4 days, with mild to moderate 
withdrawal symptoms experienced; dose adjustments 
were needed in four of the seven participants.

Chappuy et al. (53) examined interest in XR-BUP 
among n = 96 (89.6% male) incarcerated individuals 
versus n = 221 (69.2% male) non-incarcerated indivi
duals using a cross-sectional survey distributed within 
68 addiction clinics and 6 prisons in France (2018– 
2019). They found that incarcerated individuals were 
nearly two times readier to try XR-BUP than non-incar
cerated individuals (Adjusted Odds Ratio [aOR] = 1.80; 
95% Confidence Intervals[CI] = 1.04–3.13). Participants 
cited reasons that could lead them to choose XR-BUP 
such as “receiving a constant dose” (aOR = 2.91; 95% CI  
= 1.21–6.98), “no longer taking a daily treatment” (aOR  
= 2.91; 95% CI = 1.21–6.98), and XR-BUP being a “more 
discreet form” of MOUD compared to traditional for
mulations (aOR = 1.75; 95% CI = 1.01–3.10). 
Conversely, incarcerated individuals less commonly 
endorsed the potential reduction of withdrawal symp
toms (aOR = 0.54; 95% CI = 0.29–0.99), the risk of mis
use (i.e., no longer having the option of injecting, 
snorting or inhaling their medications) (aOR = 0.56; 
95% CI = 0.34–0.94), and the fact that “a subcutaneous 
injection is involved” (aOR = 0.24; 95% CI = 0.14 to 
0.43) compared to non-incarcerated individuals as 
potential reasons for switching to XR-BUP.

Similarly, Martin et al. (55) found high interest in and 
preferences for XR-BUP in their retrospective cohort 
study among n = 56 (96% male) incarcerated individuals 
in Rhode Island who received XR-BUP (2019–2022). 
More than half of the participants (54%) preferred XR- 
BUP to their previous oral MOUD pharmacotherapies of 
methadone or buprenorphine/naloxone. Over a quarter 
(26%) were either switched from their previous MOUD 
as a disciplinary measure for hoarding (17%) or 
requested to change to XR-BUP due to concerns of 
being accused of future diversion (9%) by staff.

Safety
In addition to examining preferences for XR-BUP, 
Martin et al. (55) also found that XR-BUP was generally 
safe, with no evidence of tampering with the injection 

site and no attempts to remove, hoard, or divert the 
medication. However, 46.3% of individuals reported an 
adverse effect related to the first/initial injection, with an 
average of 1.9 side effects, while overall, including all 
injections provided, 61% reported at least one adverse 
effect, with a total average of 2.8 side effects. Most 
common adverse effects were gastrointestinal, general 
and administration site pain including discomfort or 
bruising, fatigue, sweats, and nervous system issues 
such as a rash or insomnia.

Dunlop et al. (58) likewise reported minimal safety 
issues among participants engaged in their open-label 
non-randomized effectiveness trial comparing XR-BUP 
to methadone among n = 133 (n = 67 XR-BUP, n = 62 
methadone) incarcerated individuals in Australia 
(2018–2019). The authors compared outcomes between 
the two groups at three time points: baseline, week 4, 
and week 16. Nearly all participants (97%) experienced 
a treatment-emergent adverse event (TEAE), with 94% 
related to the study drug, the majority of which were 
mild (88%) and resolved within one day, while the 
remaining 12% were moderate, and zero were severe. 
The most commonly reported drug-related TEAEs were 
injection site pain, constipation, injection-site swelling/ 
erythema, headache, nausea, and vomiting. There were 
two serious adverse events, both of which required 
hospitalization, neither of which were related to the 
study drug. There were no overdoses or deaths. While 
78% of the overall sample reported having ever heard of 
threats, coercion, or intimidation related to medication 
diversion, there were no reported attempts to remove/ 
divert XR-BUP.

In a randomized control trial comparing treatment 
retention and related outcomes among individuals 
released from jail in New York in 2020 receiving either 
XR-BUP (n = 26) or buprenorphine/naloxone (n = 26), 
Lee et al. (57) reported no significant difference in rates 
of serious adverse events between groups. There were 
eight adverse events reported, the most common being 
tenderness at the XR-BUP injection site and non-study– 
related emergency department visits. There were two 
total serious adverse events which occurred in the 
same XR-BUP participant, likely related to ongoing 
intravenous cocaine use. Seven (27%) XR-BUP partici
pants chose to switch back to buprenorphine/naloxone 
prior to week eight with reported reasons including 
complaints of burning and pain during XR-BUP admin
istration and general preferences for self-administra
tion. There were no overdoses or deaths.

Cost
Three studies, Wong et al. (59), Wright et al. (51), and 
Ling et al. (52), conducted cost analyses to evaluate and 
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predict the cost of providing XR-BUP to incarcerated 
individuals (costs have been converted to current [2024] 
exchange rate USD for comparability). Wong et al. esti
mated the monthly (28 day) comparative costs of XR- 
BUP and buprenorphine/naloxone within one provin
cial correctional center in British Columbia, Canada, in 
2021, housing approximately 130 incarcerated indivi
duals, half of whom were on MOUD. Estimations were 
retrospective and based on observations and interviews 
with relevant staff. The authors found that XR-BUP had 
a higher initial acquisition cost (which included the cost 
of the medication, supplies, and pharmacist time for 
preparation; all costs presented below are per-person, 
per-month) compared to buprenorphine/naloxone 
(USD $488.77 vs. $108.78, respectively), but lower 
administration costs, which resulted in an overall 
lower total monthly per-person cost for XR-BUP 
(USD $579.30 vs. $727.74, respectively). Specifically, 
nursing costs (which included time spent on checking 
records, preparing, logging, and administering medica
tion, patient monitoring, and finding community clinics 
for treatment continuity) were lower for XR-BUP than 
buprenorphine/naloxone (USD $50.22 vs. $202.33, 
respectively). Similarly, correctional costs (which 
included hourly wages for four correctional officers 
and one supervisor to monitor patients) were lower for 
XR-BUP compared to buprenorphine/naloxone (USD 
$10.95 vs. $416.71, respectively). The total lower per- 
person monthly cost for XR-BUP compared to bupre
norphine/naloxone can be attributed to a substantial 
reduction in hourly wages for nurse and correctional 
officer time spent monitoring patients which occurs 
only once monthly with XR-BUP versus daily for 28  
days with buprenorphine/naloxone.

Using a predictive model, Wright et al. (51) drew on 
national data sources, scientific literature, and experi
ences in prison healthcare settings to estimate and com
pare the cost of providing treatment as usual (i.e., 
methadone) versus XR-BUP if treatment was hypothe
tically provided to 30% of 150 incarcerated individuals 
in England (i.e., n = 105 methadone patients versus n =  
45 XR-BUP patients) (the year in which the costs are in 
reference to is not reported). Estimations consisted of 
direct costs (i.e., medication and staff costs) and indirect 
costs (i.e., healthcare utilization and security/criminal 
justice costs). Direct medication costs were based on an 
average daily dose of 60 mg/patient and unit cost data 
for methadone, and the fixed cost for a 30-day supply of 
XR-BUP. Direct staff costs were based on time to com
plete the following tasks: 1) setup (e.g., preparation); 2) 
escorting patients to treatment; 3) dispensing (e.g., daily 
dispensation and supervision); 4) completion (e.g., 
cleaning and recording/logging files); and 5) 

administration (e.g., medication procurement, trans
port, etc.). Indirect healthcare utilization costs included 
diversion-related medication review, overdoses, ambu
lance calls for overdoses, and drug-related death (in 
both prison and post-release). Indirect security and 
criminal justice system costs included management 
time for investigation of and arrests for violence related 
to the diversion of MOUD medication. This included 
adjudications or sentencing and punishment (including 
added sentence days). Total annual methadone costs 
were equal to USD $782,342.75, comprised of 
$370,495.85 for direct medication and staff costs, 
$122,432.65 for indirect healthcare costs, and 
$289,414.25 for indirect security or criminal justice sys
tem costs. Total annual XR-BUP costs were equal to 
USD $771,364.20, comprised of $440,337.90 for direct 
medication and staff costs, $101,547.44 for indirect 
healthcare costs, and $229,478.86 for indirect security 
and criminal justice costs. Taken together, the provision 
of XR-BUP resulted in an overall annual cost savings of 
$10,978.55 and would result in a 17% reduction in 
indirect healthcare costs, 21% reduction in security 
and criminal justice system costs, and 27% reduction 
in staff time, allowing for an additional 3159 of staff 
hours.

Ling et al. (52) conducted a cost estimation compar
ison between XR-BUP, methadone, and buprenorphine/ 
naloxone, using data taken from a non-randomized 
comparative effectiveness trial across seven correctional 
centers in New South Wales, Australia. Costs included 
pharmacy, inventory management, medication admin
istration, and supervision (all costs presented below are 
per-person, per-month). Analyses were done with the 
assumption of a steady incremental treatment transfer 
from methadone and buprenorphine/naloxone to XR- 
BUP starting with 0% of patients receiving XR-BUP. 
The percent of patients receiving XR-BUP increased 
by 5% each month to reach 60% at month 12, while 
buprenorphine patients were reduced until there were 
only two left by month 12. The authors found that in 
month zero, the total monthly per-patient costs for 
methadone were USD $245.49 and $977.36 for bupre
norphine/naloxone. Total first month XR-BUP cost was 
$116.84. As XR-BUP was slowly introduced and 
assumed to comprise a growing number of patients, 
per-patient costs for methadone and buprenorphine/ 
naloxone increased. At six months, methadone costs 
increased to USD $270.43, buprenorphine/naloxone 
costs increased to $1041.69, and XR-BUP decreased to 
$68.92. By 12 months, methadone costs increased to 
USD $347.89, buprenorphine/naloxone costs increased 
to $1419.12, and XR-BUP decreased to $60.39. XR-BUP 
was consistently the least costly MOUD option.
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Effectiveness

Drug use
In addition to describing safety and diversion outcomes 
(above), both Dunlop et al. (58) and Lee et al. (57) 
reported on drug use outcomes. When examining drug 
use in custody, Dunlop et al. (58) found a significant 
decrease in self-reported non-prescribed opioid use 
from baseline to week 4 and week 16 among XR-BUP 
patients. At baseline, 97% self-reported non-prescribed 
opioid use, which decreased to 61% at week 4 (Odds 
Ratio (OR) = 0.048, 95%CI = 0.010–0.221; p = .0001) 
and to 12% at week 16 (OR = 0.0035, CI = 0.0007–0.018; 
p = <0.0001). The authors also found a significant 
decrease in the frequency of self-reported non-prescribed 
opioid use between baseline and week 4 (22.51 days 
[Standard Deviation SD = 9.67] to 5.41 days [SD = 7.70]; 
OR = 0.35; 95% CI = 0.26–0.48; p = <0.0001). 
Additionally, they found a significant the decrease in 
prevalence of injection drug use from 81% at baseline to 
52% at week 4 (OR = 0.22, 95%CI = 0.09–0.53; p = .0008) 
and 17% at week 16 (OR = 0.032, 95%CI = 0.012–0.087; p 
= <0.0001). Frequency of injecting also decreased signifi
cantly between baseline and week 4 (17.55 [SD = 12.5] 
days to 4.36 [SD = 7.14] days; OR = 0.35; 95% CI = 0.24– 
0.50; p = <0.0001), but the decline between weeks 4 and 
16 was not statistically significant.

Using descriptive statistics, Lee et al. (57) found 
a decrease in opioid use post-release, with 55% of those 
who received XR-BUP producing opioid-negative urina
lysis tests at 8 weeks post-release compared to 38.4% of 
those who received buprenorphine/naloxone among 
individuals enrolled in their random effectiveness trial.

Cheng et al. (50) qualitatively examined perceptions 
and experiences of XR-BUP pre- and post-release 
among n = 16 (81.3% male) participants recently 
released from incarceration in New York City (2019– 
2022). They found that although some participants indi
cated they had tried opioids to test if the XR-BUP 
blocked the euphoric effects of opioid use, nearly all 
reported no longer using illicit opioids. However, 
many participants described still using stimulants.

Treatment retention
Three studies reported on treatment retention. When 
comparing individuals engaged in methadone to those 
on XR-BUP in their non-randomized effectiveness trial, 
Dunlop et al. (58) reported that among the n = 67 parti
cipants receiving XR-BUP, 5 participants were consid
ered failures (4 for treatment-related reasons and one 
transferred to another site). Seven were censored before 
113 days, six of whom were involuntarily withdrawn 
from treatment for reasons unrelated to the study drug 

(e.g., administrative transfer [n = 3], unexpected release 
[n = 2]), and the remaining 1 was due to an unrelated 
serious adverse event). The probability of XR-BUP 
treatment retention was 92.3%; probability of metha
done retention was not reported.

Likewise, comparing XR-BUP to buprenorphine/ 
naloxone among individuals in their randomized effec
tiveness trial, Lee et al. (57) reported a higher propor
tion of participants remained engaged in treatment at 
week eight post-release in the XR-BUP group (69.2%) 
versus the buprenorphine/naloxone group (34.6%).

Finally, Martin et al. (55) specified that the majority 
(70%) of participants remained on XR-BUP during 
incarceration, while 11% discontinued it at some point 
only to then restart it later among individuals identified 
within their retrospective cohort study. Within those 
who were released into the community (61% of XR- 
BUP participants), 70% engaged in either methadone, 
naltrexone, or buprenorphine, with 30% receiving at 
least one XR-BUP injection post-release, 39% receiving 
another formulation, and another 30% were unknown.

Healthcare utilization
Two studies reported on healthcare utilization, one dur
ing incarceration and one post-release. During incar
ceration, Lee et al. (57) noted that participants in the 
XR-BUP group of their random effectiveness trial had 
fewer (0.11 [0.03 standard deviation [SD]] vs 1.06 [0.08 
SD]) mean jail medical visits compared to those on 
buprenorphine/naloxone.

Will et al. (54) examined the likelihood of presenting 
to an emergency department (ED) within 24 hours and 
again at 28 days post-release using a retrospective cohort 
of participants who received MOUD (i.e., methadone (n  
= 105, 80% male), naltrexone (either daily oral or XR 
injection; n = 21, 76.2% male), or XR-BUP (n = 114, 
82.5% male) during incarceration. The authors found 
that those not receiving any MOUD had an average of 
2.9 times as many ED visits within 28 days of release than 
those who did receive MOUD, and that those who 
received at least one dose of methadone (aOR = 0.4; 
95% CI = 0.2–0.9; p = .036) or XR-BUP (aOR = 0.4; 95% 
CI = 0.2–0.7; p = .007) during the incarceration were less 
likely to present to the ED within 28 days of release when 
compared to no treatment at all. Results for ED visits 
within 24 hours were non-significant, as were the num
ber of medication administrations during the individual’s 
incarceration, indicating that longer duration of treat
ment did not impact ED utilization.

Re-incarceration
Two studies reported on re-incarceration. Using 
descriptive statistics, Lee et al. (57) described how 
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fewer participants (8%) in the XR-BUP arm of their 
random effectiveness trial were re-incarcerated during 
the study, compared to those in the buprenorphine/ 
naloxone arm (15%). In their retrospective cohort, 
Martin et al., (55 found that among the 61% of indivi
duals who were released on XR-BUP (n = 33/54), seven 
were re-incarcerated during the study period; of those, 
n = 1 received XR-BUP, n = 1 received both XR-BUP 
and buprenorphine/naloxone, one two received just 
buprenorphine/naloxone, and three received 
methadone.

Barriers and facilitators

Lastly, two studies reported potential barriers and facil
itators for XR-BUP among correctional populations: the 
qualitative study by Cheng et al. (50) and the random 
effectiveness trial comparing XR-BUP to buprenor
phine/naloxone by Lee et al. (57) Key facilitators for 
XR-BUP engagement cited by participants in the 
Cheng et al. study included reductions in the risk of 
opioid relapse (due to the perceived blockade effects of 
XR-BUP), reductions in concerns regarding pressure to 
divert medication, reductions in the risk of engaging in 
criminal activities to fund opioid use, increases in the 
likelihood of obtaining employment post-release, 
a desire to avoid opioid withdrawal and overdose, and 
not having to visit the clinic daily. Participants elabo
rated that not having to visit the clinic daily rendered 
the treatment more discreet, which alleviated perceived 
stigmatization and privacy concerns. Barriers to XR- 
BUP treatment described by participants included side 
effects such as injection site pain and potential under- 
dosing (including post-injection withdrawal symptoms 
and cravings), a fear of needles, a fear of reduced efficacy 
compared to traditional MOUD, a preference for the 
daily “boost” of traditional MOUD, and a lack of infor
mation about the medication.

Participants in the Lee et al. (57) study indicated the 
benefits of not having to attend a clinic daily and less 
urgency to find follow-up care immediately post-release 
as key facilitators for XR-BUP over buprenorphine/ 
naloxone. However, they also indicated a fear or oppo
sition to needles, apprehension, and a lack of knowledge 
about the XR-BUP formulation, potential limited com
munity access post-release, and a preference for tradi
tional and known buprenorphine/naloxone routines.

Discussion

This is the first systematic review to synthesize the 
extant literature on the feasibility and effectiveness of 
XR-BUP among correctional populations with OUD. 

Overall, our findings demonstrate that the administra
tion of XR-BUP among correctional populations is fea
sible and well-tolerated. Despite the majority of 
participants experiencing an adverse event after receiv
ing XR-BUP, primarily related to injection site reac
tions, there were no major issues reported with the 
provision of XR-BUP. None of the participants within 
any of the studies which assessed diversion attempted to 
divert the medication, and there were no overdoses or 
deaths resulting from the intervention, highlighting the 
relative effectiveness of XR-BUP. Moreover, incarcer
ated individuals engaged in MOUD expressed a high 
degree of interest in and preferences for XR-BUP over 
other MOUD formulations and cited numerous bene
fits. For instance, not having to interact with correc
tional or healthcare staff as often reinforced the 
discreetness of XR-BUP compared to other MOUD 
options, which may reduce stigmatization and increase 
individuals’ willingness to engage in treatment during 
incarceration.

Perhaps most importantly, in both studies that exam
ined XR-BUP facilitators, individuals described the ben
efit of not having to attend a clinic daily upon release into 
the community as a key facilitator for engaging in XR- 
BUP (50,57). Recognizing the difficulties that many indi
viduals face post-release, not having to find and attend an 
MOUD clinic/pharmacy immediately upon release can 
enable individuals to prioritize and refocus their energy 
and resources into achieving other goals such as employ
ment, housing, and re-building their lives (42). However, 
it must also be noted that evidence on post-release XR- 
BUP retention is still lacking, and individuals may also 
disengage from treatment and return to opioid use to 
alleviate withdrawal symptoms. Regardless, XR-BUP can 
be used as a transitional bridge to substantially reduce 
risks of relapse and overdose which is markedly higher 
within the first days and weeks of release (60). Efforts to 
reduce barriers to treatment continuity and to ensure 
individuals remain engaged in XR-BUP are warranted 
given the prolonged risk of overdose that remains ele
vated for months post-release (61). The potential for XR- 
BUP to reduce these risks underscores the importance of 
providing XR-BUP prerelease.

Studies that reported on the effectiveness of XR-BUP 
further substantiated the likelihood of increased treat
ment engagement and reduced risks such as substance 
use, emergency department visits, and re-incarceration. 
For instance, the studies that examined substance use 
outcomes reported a substantial decrease in illicit opioid 
use and risky drug use behaviors such as injection drug 
use. Qualitatively, participants also described remaining 
abstinent from illicit opioids while engaged in XR-BUP. 
Among the two studies that examined post-release 
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treatment retention outcomes, one indicated a higher 
proportion of participants on XR-BUP remained in 
treatment post-release compared to methadone or 
buprenorphine/naloxone (57), while the other demon
strated similar retention rates (55), underscoring XR- 
BUP’s potential ability to increase treatment engage
ment during an exceptionally high-risk period.

Despite the overall benefits of XR-BUP identified in 
this review, several barriers were raised. Participants 
described a fear of needles and injection site pain as 
key drawbacks of XR-BUP, as well as a lack of knowl
edge or understanding about XR-BUP, including its 
effectiveness. Some participants were apprehensive 
about the availability of XR-BUP formulations within 
the community post-release and preferred traditional 
MOUD since those formulations and routines were 
considered familiar. For instance, a number of patients 
engaged in XR-BUP in one study did revert back to 
buprenorphine/naloxone once they were released citing 
complaints of adverse side effects of XR-BUP adminis
tration and general preferences for buprenorphine/ 
naloxone (57). These factors underscore the importance 
of patient preferences since preferences distinctly 
impact decisions to switch or cease treatment and are 
often further influenced by side effects, route of admin
istration, delivery within the community, and stigma 
(62). These dynamics should not be overlooked and 
could result in reduced uptake of XR-BUP. However, 
there are a number of strategies that could be under
taken to address these concerns, including increasing 
education and knowledge on the formulation’s effec
tiveness and side-effects as well as availability within 
the community. Furthermore, traditional MOUD for
mulations are commonly used as “currency” within the 
prison ecological systems, and individuals may be 
forced to or may purposely divert their medication for 
a profit (63), which is difficult to do with XR-BUP and 
may deter individuals from engaging in this formula
tion. Correctional institutions may also be reluctant to 
implement XR-BUP due to a lack of funding and ideol
ogies that do not support or fully recognize the benefits 
of providing MOUD maintenance for incarcerated indi
viduals. However, a recent study demonstrated almost 
universal support from correctional and healthcare staff 
who participated in focus groups within an Australian 
prison evaluating XR-BUP formulations, and the major
ity of staff indicated that XR-BUP could reduce known 
barriers and challenges in the administration of MOUD 
within prisons (64). The higher initial acquisition cost of 
XR-BUP compared to other forms of MOUD has also 
been cited as a barrier for implementation and correc
tional buy-in (52). Although cost analyses can be com
plex and imprecise and include a variety of factors such 

as medication costs, administration, labor/staffing, 
transport, storage, as well as long-term health, social, 
and quality of life outcomes, all three cost analysis 
studies presented in this review demonstrated a net 
cost benefit of XR-BUP compared to traditional 
MOUD formulations. Specifically, XR-BUP had a total 
lower monthly per-person cost compared to buprenor
phine/naloxone and methadone in the two studies that 
compared costs between formulations. The third study 
that predicted a hypothetical scenario in which 30% of 
MOUD patients switched from methadone to XR-BUP 
found significant savings with XR-BUP, primarily 
related to less staffing costs as this formulation requires 
less time to administer and monitor, underscoring the 
potential for additional staff time to be better used to 
strengthen treatment discharge planning or other 
related activities. The potential benefit is theoretically 
even greater when taking into consideration the possible 
reduction in social and healthcare costs of increased 
MOUD treatment engagement post-release, particularly 
if rates of relapse, overdose, re-incarceration, and 
healthcare utilization decrease. Thus, the addition of 
XR-BUP to the arsenal of available pharmacotherapies 
within correctional institutions appears to not only be 
economically beneficial, but may also increase uptake if 
correctional systems recognize the savings associated 
with this formulation compared to other available 
MOUD.

Despite the positive results identified in this review, 
study limitations should be noted. Due to the novelty of 
this specific pharmacotherapy, available data are limited 
and there is a lack of long-term or comparative outcomes. 
For instance, only two studies examined re-incarceration, 
and two examined healthcare utilization, only one of 
which examined this outcome post-release. The limited 
data were underscored by the vast heterogeneity in study 
designs, settings, and sample characteristics. An overre
liance on descriptive statistics and a lack of statistical tests 
of association, largely due to limited sample sizes, com
plicated the ability to ascertain the effectiveness of XR- 
BUP. Most studies were non-randomized resulting in 
potential participant selection and other related biases. 
Two of the studies had overlapping samples (50,57), with 
one focusing on a subset of qualitative data from the 
larger study. The specific XR-BUP formulations, dosages, 
and pharmaceutical prices varied substantially by country 
and the costs outlined in this review may not be applic
able to all settings, emphasizing the need for future 
research to take differences in XR-BUP formulations 
and their associated dosing schedules (e.g., weekly injec
tion versus monthly injections, as well as dosages) into 
consideration. Moreover, the studies’ samples were pre
dominately male. This minimizes any potential 
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important observed differences between sex/gender in 
outcomes, which was not considered in most studies. 
Studies also originated from multiple countries that likely 
have drastically different MOUD availabilities, deliveries, 
processes, ideologies, and substance use-related public 
health problems, both in the community and within 
correctional settings. Studies did not incorporate analyses 
based on race/ethnicity so it is unclear how these results 
may have differed among specific populations that are 
overrepresented in the criminal justice system such as 
Indigenous populations, demonstrating the need to 
explore this further (65,66). Future research should 
focus on potential race/ethnicity, gender, and setting 
differences, as well as examining longer-term outcomes 
and should aim to include larger, randomized samples to 
be able to better and more robustly assess effectiveness. 
Additionally, future research should qualitatively exam
ine the availability, accessibility, and acceptability of XR- 
BUP within correctional settings, as well as potential 
barriers and facilitators to uptake, engagement, and treat
ment continuity post-release to better understand this 
formulation’s potential as an alternative to traditional 
MOUD.

Conclusions

While the data are limited, preliminary available quali
tative, quantitative, and cost estimation data indicate 
that providing XR-BUP to correctional populations is 
viable, safe, and economically beneficial, and can poten
tially result in reduced drug use, healthcare utilization, 
and re-incarceration, as well as increases in treatment 
retention. XR-BUP offers an alternative feasible and 
effective treatment option for OUD both within correc
tional settings and upon release into the community, 
and should be considered for use in order to expand 
treatment access for such a high-risk population.
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