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Abbreviations: OST, opioid substitution treatment; 
UNODC, united nations office on drugs and crime; HIV, human 
immunodeficiency virus; HCV, hepatitis C virus; HBV, hepatitis B 
virus; WHO, world health organisation

Introduction 
Heroin addiction is a public health problem with significantly 

detrimental social and health consequences, and it disproportionally 
affects people who are incarcerated.1 Prevalence of heroin use in 
prisons in England and Wales is high, with 27% prisoners reporting 
using the drug whilst in prison.2 Comparing the phenomenon of 
heroin use with use of other drugs, Strang et al.,3 have shown that 
persistence of drug taking during incarceration is of higher occurrence 
among heroin users than among users of cocaine and amphetamine, 
whereas Boys et al.,4 demonstrated that prisons present a high-risk 
environment not just for continuation but also for initiation of heroin 
use.

Heroin use carries multiple health, legal and social implications 
such as increased risk of blood borne viruses infections, injecting 
related complications, poor physical and mental health, criminal 
activity and impaired social functioning.5‒8 Heroin use in prison 
setting carries additional challenges, with numerous studies showing 
that individuals who frequently use heroin during incarceration 
report engaging in riskier practices of heroin use in prison than in 
the community,5 with one of the factors contributing towards that 
being limited availability of harm reduction services in prisons.9‒12 
Heroin use in prison significantly increases the risks of HIV, Hepatitis 
C (HCV) and Hepatitis B (HBV) infection,13‒16 overdose death upon 

release,17‒19 criminal activity,20,21 and re-incarceration.22 Effective 
prison-based drug treatment for heroin dependence is therefore of 
vital importance for reduction of negative impact of dependent heroin 
use on both individual’s health and social functioning, as well as on 
safety and welfare of the communities.21

Indeed, opioid substitution treatment (OST) has been shown to be 
the most effective treatment for chronic heroin dependence in both 
community,23‒25 and prison setting.26‒28 OST is treatment of heroin 
dependence with opioid agonists (methadone) or opioid partial agonists 
(buprenorphine and buprenorphine-naloxone) which can be offered 
as a short-term detoxification or long-term maintenance treatment. 
Research has shown that OST is substantially more effective when 
offered on a long-term basis.29,30 When administered at therapeutic 
doses (methadone >60ml, buprenorphine and buprenorphine-
naloxone >8mg), OST has been shown to significantly reduce heroin 
use, HIV/HCV seroconversion, injecting drug use, overdose deaths 
and engagement in criminal activities.31‒33 Additionally, it notably 
improves treatment retention, general health, employment stability, 
social functioning and overall quality of life.34,35 Due to their proven 
effectiveness, World Health Organisation,36 includes methadone and 
buprenorphine on the list of essential medicines and recommends 
them to be available to people by all health systems and governments. 
WHO also provides clear directives that provision of essential 
medicines and healthcare services should be of the same standard in 
prisons and community.36,37

Despite both WHO,36 and United Nations Office on Drugs and 
Crime,38 recommending OST in prisons as primary treatment for  
heroin dependence and essential intervention for HIV prevention, 

MOJ Addict Med Ther. 2018;5(4):176‒185. 176
©2018 Durjava. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and build upon your work non-commercially.

Effectiveness of prison-based opioid substitution 
treatment: a systematic review

Volume 5 Issue 4 - 2018

Lana Durjava
Designation Independent Researcher, UK

Correspondence: Lana Durjava, Designation Independent 
Researcher, University N/A, 45c Goring Road, London, N112BT, 
UK, Tel 07544904192, Email lana@lanadurjava.co.uk

Received: July 01, 2018 | Published: July 11, 2018

Abstract

Opioid substitution treatment (OST) is the most effective treatment for opioid dependence 
and plays critical role in HIV/Hepatitis C (HCV) prevention. Despite its proven 
effectiveness, OST is still significantly less available in prisons than in community setting. 
The aim of this systematic review is to review and evaluate evidence of the effectiveness 
of prison-based OST with regard to both in-prison and post-release outcomes. Systematic 
review was conducted of experimental and observational studies that reported effects of 
prison-based OST on heroin and crack use, injecting drug use, drug paraphernalia sharing, 
HIV/HCV seroconversion, treatment retention, criminal activity, arrests, re-incarceration 
and mortality. PsycINFO, Medline and Science Direct databases were searched for relevant 
studies, published between 2003 and 2017. In total, 647 references were screened, with 19 
studies selected and included in the review. Eleven observational and eight experimental 
studies were identified. Prison-based OST was shown to be significantly correlated with 
improved treatment uptake and retention and reduction of heroin use, injecting drug use, 
drug paraphernalia sharing and HIV/HCV seroconversion. Partial evidence emerged for 
its effectiveness in reduction of cocaine use, criminal activity and mortality. There was 
weak evidence for its impact on re-incarceration and no evidence for its reduction of 
arrests. Prison-based OST was shown to be effective in improvement of treatment uptake 
and retention and reduction of illicit drug use, injecting behaviour, drug paraphernalia 
sharing, HIV/HCV seroconversion, criminal activity and mortality. Prison-based OST is an 
opportunity to engage in drug treatment one of the most high-risk and hard-to-reach groups. 
Whilst further research is needed to explore its long-term outcomes, existing studies provide 
evidence for its effectiveness and strong argument for its wider implementation.
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implementation of prison-based OST was significantly delayed in 
comparison with community-based OST. Research has demonstrated 
that in the past 30 years, the average time-lag between the introduction 
of community and prison-based OST has been between seven to eight 
years.39 Availability of prison-based OST in European countries has 
notably improved in the last decade, with all countries apart from 
Iceland, Monaco, Andora and Cyprus offering OST in at least some of 
their prisons. However, OST is generally still significantly less available 
in prison than in community setting. Numerous studies have found 
differences in provision of OST with accessibility in prisons restricted 
due to time-limited prescribing, longer waiting times and regional and 
institutional variability in quality of services. Some countries also do 
not allow in-prison initiation of OST and consequently provide OST 
only to prisoners who were receiving OST prior to incarceration.40,41 
Additionally, despite their proven effectiveness only a small amount 
of countries currently provide needle exchange programmes in 
prisons.42 This is of great concern due to prevalence of high risk drug 
using behaviour in prisons with, depending on the country, 2% to 
31% of prisoners in European prisons reporting having experience of 
injecting drugs during incarceration.41,43

Prison population has substantially higher rates of heroin 
dependence than general population,44 and although many heroin-
dependent prisoners stop using heroin during incarceration,10 those 
who continue using more regularly share drug paraphernalia and are 
at substantially higher risk of HIV/HCV seroconversion than heroin 
users in the community.45‒47 Additionally, heroin-dependent prisoners 
are at higher risk of relapse and overdose upon release from prison, 
and often do not engage in community-based drug treatment.11,48,49

This systematic review aims to provide a comprehensive review 
about effectiveness of prison-based OST with regard to both in-prison 
and post-release outcomes. It is complemented by other systematic 
reviews about effectiveness of OST in community,24,50 and prison 
setting.51 The research question it aims to answer is: what is the 
effectiveness of OST for opioid-dependent prisoners with regard to 
heroin and crack use, injecting drug use, drug paraphernalia sharing, 
HIV/HCV seroconversion, treatment uptake and retention, criminal 
activity, arrests, re-incarceration and mortality upon release from 
prison? 

Method
The searches were conducted on PsycInfo, Medline and Science 

Direct databases. Inclusion criteria were publications between 2003 
and 2017, in order to avoid too much overlapping with the literature 
review about OST in prison, conducted by Stallwitz & Stover.51 
Further inclusion criteria were relevance to the research question, 
methodological quality, English language and publications in peer-

reviewed journals. Only studies that reported in-prison or post-release 
outcomes of prison-based OST for opioid-dependent prisoners were 
included. 

The PsycINFO, Medline and Science Direct databases were 
searched using a combination of subject headings: (prison OR jail) 
AND (methadone OR opiate substitution treatment OR buprenorphine 
OR buprenorphine-naloxone). The PsyINFO database search yielded 
164 articles, the Medline database search yielded 201 articles and 
the Science Direct database search yielded 282 articles. In total, this 
produced 647 articles which were screened, based on the abstracts. 
Articles were excluded from review if they did not report in-prison or 
post-release outcomes of prison-based OST for one or more variables: 
heroin use, cocaine use, injecting drug use, drug paraphernalia 
sharing, HIV/HCV incidence and seroconversion, treatment uptake 
and retention, criminal activity, arrests, re-incarceration and mortality. 
This screening process, followed by removal of duplicates, produced 
19 articles which were read in full and analysed. The results of search 
strategy are shown in Figure 1.

Figure 1 Search strategy.

Results
Studies are summarised in Table 1. Eleven studies were 

observational studies and eight were randomised controlled 
trials. Studies were conducted in USA (eight), Australia (seven), 
Puerto Rico (two), Scotland (one) and France (one). Interventions 
included maintenance on methadone (ten), buprenorphine (one), 
buprenorphine-naloxone (one) and methadone and buprenorphine 
(seven). Population of all studies were opioid-dependent prisoners, 
who were in most studies followed post-release for various lengths of 
time. Outcomes were measured in prison in four studies, post-release 
in thirteen studies and both pre- and post-release in two studies. Ten 
studies had male participants and nine studies had both male and 
female participants. None of the studies had solely female participants.

Table 1 Study Characteristics

Author, date Location Intervention Study design Population Sample n Outcomes Specific outcomes Follow-up

Bird et al.58 Scotland
Methadone and 
buprenorphine

Observational 
retrospective study

Heroin-dependent 
prisoners 

2770 (male and 
female)

Post-release Mortality 2-12 weeks

Degenhardt 
et al.59 

Australia 
Methadone and 
buprenorphine

Observational 
retrospective study 

Opioid-dependent 
pre-release

16 453 (male 
and female)

Post-release Treatment retention Not applicable

prisoners Mortality

Dolan et al.55 Australia Methadone Randomised
Heroin-dependent 
prisoners 

382 males In prison Heroin use (hair test) 4 months

controlled Heroin use (self-report) 
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Author, date Location Intervention Study design Population Sample n Outcomes Specific outcomes Follow-up

trial Injecting drug use

Drug paraphernalia sharing 

HCV seroconversion 

Dolan et al.60 Australia Methadone
Observational 
retrospective study

Heroin-dependent 
prisoners 

382 males Post-release Re-incarceration 4 years

HIV/HCV seroconversion

Mortality

Garcia et al.61 Puerto Rico
Buprenorphine-
naloxone

Observational 
prospective study

Opioid-dependent 
pre-release

45 males Post-release Morphine urinalysis 1 month

prisoners Heroin use (Self-report)

Cocaine use (Self-report)

Criminal activities

Gisev et al.62 Australia 
Methadone and 
buprenorphine

Observationalretro-
spective study

Opioid-dependent 
pre-release

16 073 (male 
and female) 

Post-release Mortality 6 months

prisoners on OST

Gordon et al.6 USA Methadone Randomised
Heroin-dependent 
pre-release

201 males Post-release Treatment retention 6 months

controlled prisoners Opioid urinalysis

trial Heroin use (self-report)

Cocaine urinalysis

Cocaine use (Self-report)

Criminal activities

Re-incarceration

Gordon et al.56 USA Buprenorphine Randomised
Heroin-dependent 
pre-release

211 (male and 
female)

Pre- and 
post-release

Entered prison treatment 10 days

controlled prisoners Completed prison treatment

trial Entered community treatment

Heimer et al.52 Puerto Rico Methadone
Observationalretro-
spective study

Opiate-using long-
term prisoners 

60 males In prison 
Heroin use (self-report) 
Morphine urinalysis 
Methadone urinalysis 

12 days–11 
months 

Kinlock et al.66 USA Methadone Randomised
Heroin-dependent 
pre-release

211 males Post-release Treatment entry 1 month

controlled prisoners Opioid urinalysis

trial Heroin use (self-report)

Cocaine urinalysis

Cocaine use (Self-report)

Mortality

Kinlock et al.67 USA Methadone Randomised
Heroin-dependent 
pre-release

204 males Post-release
Community treatment 
duration

12 months

controlled prisoners Opioid urinalysis

trial Heroin use (self-report)

Cocaine urinalysis

Cocaine use (Self-report)

Criminal activities

Arrests

Kinner et al.53 Australia 
Methadone and 
buprenorphine 

Observationalretro-
spective study

Opioid-dependent 
prisoners 

2453 (male and 
female)

In prison Lifetime injecting drug use Not applicable

In-prison injecting drug use

Larney et al.63 Australia 
Methadone and 
buprenorphine 

Observationalretro-
spective study 

Heroin-dependent 
pre-release

375 males Post-release Treatment retention 3 years

Table Continued
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Author, date Location Intervention Study design Population Sample n Outcomes Specific outcomes Follow-up

prisoners Re-incarceration

Magura et al.57 USA
Buprenorphine vs 
methadone 

Randomised
Opioid-dependent 
short-term 
prisoners 

133 males
Pre- and 
post-release 

Pre-release: completed 
treatment in prison 

3 months

controlled Intent to continue treatment

trial  Post-release: treatment entry 

Heroin use (self-report) 

Re-incarceration Arrests 

Marzo et al.64 France
Buprenorphine or 
methadone

Observationalretro-
spective study

Opioid-dependent
507 (male and 
female)

Post-release Re-incarceration
3 years (24–39 
months) 

prisoners Mortality

McMillan et 
al.65

USA Methadone
Observationalretro-
spective study

Opioid-dependent 
prisoners in OST 
at the time of 
arrest

589 (male and 
female)

Post-release Re-incarceration 12 months

Rich et al.68 USA Methadone Randomised Opioid-dependent
283 (male and 
female)

Post-release Treatment retention 1 month

controlled prisoners Opioid use (self-report)

trial Other drug use (self-report)

Injecting drug use

Non-fatal overdoses

Mortality

Teutsch et al.54 Australia Methadone
Observationalretro-
spective study

Drug-injecting 
prisoners with 
negative HCV test 
in past 12 months 

488 (male and 
female)

In prison HCV incidence 12 months

Wilson et al.69 USA Methadone Randomised
Heroin-dependent 
pre-release

211 males Post-release Drug paraphernalia sharing
1, 3, 6 and 12 
months

controlled prisoners Sex risk behaviour 

   trial    Injecting drug use  

Effectiveness of prison-based OST
Effectiveness of prison-based OST was assessed with regard to 

in-prison and post-release outcomes. 

Prison-based OST and in-prison outcomes

Six studies reported in-prison outcomes for prison-based OST. 
Three were observational studies,52‒54 and three were randomised 
controlled trials.55‒57 

Heroin use

Two studies with follow up periods between twelve days and 
eleven months examined heroin use during incarceration. Both of them 
reported significant reductions in heroin use in participants who were 
receiving prison-based OST. In Heimer et al.,52 observational study, 
the percentage of OST-receiving participants who were using heroin 
was reduced for 94%, according to self-report and 95%, according to 
urinalysis Only 5.6% of OST-receiving participants reported heroin 
use. In contrast, a rate of heroin use amongst participants who were 
not receiving OST was significantly higher (p<.05), with 35% of them 
reporting heroin use in the previous month. 

Dolan et al.,55 experimental study compared heroin use between 
OST-receiving prisoners and control group. Percentage of OST-

receiving prisoners who injected heroin was decreased from 60% 
to 32%, whereas percentage of control subjects who injected heroin 
increased from 68% to 74%. Mean number of heroin injections that 
participants reported per month which were reported on a monthly 
basis was also significantly lower (p<.001) among OST-receiving 
participants than control subjects. 

Injecting drug use

Two studies reported on in-prison injecting drug use and produced 
mixed results. In Dolan et al.,55 experimental study with follow up 
in four months, percentage of OST-receiving prisoners who injected 
heroin or other drugs was decreased from 64% to 34%, whereas 
percentage of control subjects who injected drugs increased from 
70% to 76%. Mean number of heroin injections that participants 
reported per month which were reported on a monthly basis was also 
significantly lower (p<.001) among OST-receiving participants than 
control subjects. On the other hand, Kinner et al.,53 observational 
study found no significant difference of in-prison injecting drug use 
among prisoners who were receiving OST and those who were not. 

Drug paraphernalia sharing

One experimental study,55 investigated drug paraphernalia sharing 
during incarceration, comparing OST-receiving prisoners and 

Table Continued
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control subjects. The month prior to beginning of treatment, 41% 
of participants who later received OST and 36% of control subjects 
reported sharing drug paraphernalia. However, OST-receiving 
prisoners were significantly less likely (p<.001) to report sharing drug 
paraphernalia at follow up (reduction from 41% to 15%) than control 
subjects (increase from 36% to 44%).

 HIV/HCV incidence and seroconversion 

Two studies examined HIV/HCV incidence and seroconversion. 
In Dolan et al.,55 experimental study, HIV prevalence was zero 
both at baseline and follow up for all participants. Baseline HCV 
antibody seroprevalence was 76% for OST-receiving prisoners and 
72% for control subjects. Whilst seroincidence was lower for OST-
receiving prisoners than for control subjects, the difference was not 
significant (p>.05).  On the other hand, Teutsch et al.,54 observational 
study found that HCV incidence was significantly higher (p<.001) 
in OST-receiving prisoners than control subjects (38% versus 16%). 
However, as the study did not report on HCV seroconversion it is 
unclear whether OST-receiving prisoners acquired HCV prior to or 
during OST treatment. 

Treatment completion

Two experimental studies investigated in-prison treatment 
completion for OST-receiving prisoners. Gordon et al.,56 compared 
treatment completion rates between prisoners who were receiving 
buprenorphine and prisoners who were receiving only counselling, and 
found no significant differences (p>.05). Magura et al.,57 conducted 
randomised controlled trial, comparing treatment completion between 
prisoners who were receiving methadone and prisoners who were 
receiving buprenorphine. No significant difference was found (p>.05) 
and completion rates for both groups were similarly high (82% for 
buprenorphine treated prisoners and 75% for methadone treated 
prisoners). 

Prison-based OST and post-release outcomes 

Fifteen studies reported in-prison outcomes for prison-based OST. 
Eight were observational studies,58‒65 and seven were randomised 
controlled trials.6,56,57,66‒69 Follow up period was between 10 days and 
4 years. 

Heroin use

Six studies with follow up periods between one and twelve 
months reported on post-release heroin use. Five studies.6,61,66‒68 found 
significant reduction (p<.05) of heroin use upon release among former 
prisoners who were receiving prison-based OST in comparison with 
control group. In four studies,6,61,66‒68 OST treatment was methadone 
and in one study buprenorphine-naloxone.61 Magura et al.,57 study 
compared participants in OST treatment with methadone and 
buprenorphine and found no significant differences in post-release 
heroin use among the two groups. 

Cocaine use 

Measured by self-report and urinalysis, four studies reported on 
post-release cocaine use, with three studies,6,61,67 reporting significant 
reduction (p<.05) for participants who were receiving in-prison 
OST. On the other hand, Kinlock et al.,66 study found no significant 
differences between treated and control group. Follow up period was 
between one and twelve months.

Injecting drug use

At one month follow up upon release, Wilson et al.’s (2012) 
experimental study found significant differences (p=.001) in frequency 
of injecting drug use among in-prison OST-receiving prisoners and 
control group. Similarly, significant difference (p=.018) was also 
found in experimental study by Rich et al. (2015) at one month follow 
up.

Drug paraphernalia sharing

One experimental study,69 investigated drug paraphernalia sharing 
upon release from prison and found significant difference (p=.023) 
in frequency of drug paraphernalia sharing among in-prison OST-
receiving prisoners and control group. Follow up period was one 
month.

HCV seroconversion

Dolan et al.’s (2005) observational study explored the impact of 
duration of in-prison based OST on HCV seroconversion and found 
that period of less than five months (as opposed to longer OST 
treatment) was significantly (p=.01) associated with increased risk of 
HCV seroconversion (hazard ration 4,2). 

Treatment entry and retention

Treatment entry upon release from prison was reported in three 
experimental studies with follow up periods between ten days and 
three months.56,57,66 Gordon et al.,56 (p=.012) and Kinlock et al.,66,67 
(p<.05) studies found significant differences between in-prison OST-
receiving prisoners and control group. Magura et al.,57 study found that 
significantly more participants on in-prison buprenorphine treatment 
entered community treatment, comparing to participants who were 
treatment with methadone (93% vs. 44%, p < .001).  

Three experimental studies,6,67,68 compared treatment retention 
between in-prison OST-receiving prisoners and control group. All 
three found that OST-receiving participants were significantly more 
likely to stay in treatment upon release (Gordon et al.,6 p<.001, 
Kinlock et al.,66 p<.01, Rich et al.,68 p<.001). Follow up periods were 
between one and twelve months. 

Criminal activity

Two experimental,6,67 and one observational,61 study reported on 
criminal activities upon release from prison and produced mixed 
results. Gordon et al.,6 (p=.03) and Garcia et al.,61 (p<.05) found 
significant difference between in-prison OST-receiving prisoners 
and control group. In contrast, Kinlock et al.,67 found no significant 
difference (p>.05) between the groups. 

Arrests

Two experimental studies,57,67 compared arrests between in-prison 
OST-receiving prisoners and control group at follow up periods of 
three and twelve months, and found no significant differences (p>.05). 

Re-incarceration

One experimental,6 and four observational,60,63‒65 studies 
investigated rates of re-incarceration upon release from prison at 
follow up periods between three months and four years, comparing 
in-prison OST-receiving participants and control group. Only Dolan 
et al. found significant difference between the groups (p<.001). 
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Experimental study by Magura et al.,57 compared re-incarceration 
rates between methadone and buprenorphine-treated prisoners and 
found no significant difference.

Mortality

Two experimental,66,68 and five observational,58‒60,62,64 studies 
reported on mortality. Bird et al. reported significant difference 
(p<.001) in post-release mortality (20% reduction) between in-prison 
OST-receiving participants and participants who were not receiving 
OST, however this was only at 12 week follow up, whereas at 2 week 
follow up there were no significant differences. Significant difference 
that suggested in-prison OST as a protective factor was also reported 
by Gisev et al.,62 (p<.001), Dolan et al.,60 (p<.05) and Degenhardt et 
al.,59 (p<.05), however effect decayed quickly over time. In contrast, 
Kinlock et al.,67 and Rich et al.,68 found no significant differences. 
Whilst Marzo et al.,64 reported the rate of all-cause death being eight 
per 1000 person-years, there is no information in terms of how many 
of them received in-prison OST. 

Synthesis

Table 2 summarises studies and gives information about the 
type of the study and whether significant effect of in-prison OST 
was found. For in-prison outcomes, there is strong evidence that in-
prison OST reduces heroin use and drug paraphernalia sharing. The 
evidence for reduction of injecting drug use and HIV/HCV incidence 
and seroconversion is inconsistent. No evidence was found that in-
prison OST increases the likelihood of prison treatment completion, 
in comparison with in-prison drug treatment offering counselling only 
without OST. 

For post-release outcomes, there is consistent evidence that in-
prison OST reduces heroin use, injecting drug use, drug paraphernalia 
sharing, HCV seroconversion, treatment entry and retention. Evidence 
for reduction in cocaine use, criminal activity and mortality is 
inconsistent. There is weak evidence for in-prison OST’s association 
with reduction of re-incarceration, and no evidence for association 
with reduction of arrests upon release from prison.

Table 2 Summary of studies per outcome

Outcome Study Type Positive Outcome at p<.05 No Significant Effect 

In prison 

Heroin use RCT Dolan et al.55

OBS Heimer et al.52

Injecting drug use RCT Dolan et al.55

OBS  Kinner et al.53

Drug paraphernalia sharing RCT Dolan et al.55

HIV/HCV incidence / seroconversion RCT Dolan et al.55

OBS Teutsch et al.54

Treatment completion 

RCT Magura et al.57

RCT Gordon et al.56

Post-release

Heroin use OBS Garcia et al.61 

RCT Gordon et al.6

RCT Kinlock et al.66

RCT Kinlock et al.67

RCT Magura et al.57

RCT Rich et al.68

Cocaine use OBS Garcia et al.61 

RCT Gordon et al.6

RCT Kinlock et al.66

RCT Kinlock et al.67

Injecting drug use RCT Rich et al.68

RCT Wilson et al.69

Drug paraphernalia sharing RCT Wilson et al.69
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Outcome Study Type Positive Outcome at p<.05 No Significant Effect 

HCV seroconversion OBS Dolan et al.60

Treatment entry RCT Gordon et al.56

RCT Kinlock et al.66

RCT Magura et al.57

Treatment retention RCT Gordon et al.6

RCT Kinlock et al.67

RCT Rich et al.68

Criminal activity OBS Garcia et al.61 

RCT Gordon et al.6

RCT Kinlock et al.67

Arrests RCT Kinlock et al.67

RCT Magura et al.57

Re-incarceration RCT Gordon et al.6

OBS Dolan et al.60

OBS Larney et al.63

OBS Marzo et al.64

OBS McMillan et al.65

RCT Magura et al.57

Mortality OBS Bird et al.58

OBS Degenhardt et al.59

OBS Dolan et al.60

OBS Gisev et al.62

RCT Kinlock et al.66

 RCT  Rich et al.68

Discussion
Prison-based OST was found to be significantly correlated with 

reduction of heroin use and drug paraphernalia sharing during 
incarceration,52,55 which is consistent with previous findings.70,71 
Additionally, several qualitative studies that focused on prisoners’ 
experience of drug use and prison-based OST also reported reduction 
of illicit drug use and drug related risk behaviour.72,73 Surprisingly, 
support for effectiveness of prison-based OST for reduction of 
injecting drug use in prison was mixed: whilst Dolan et al.,55 study 
confirmed it, Kinner et al.,53 found no significant effect. This is 
somewhat contradictory with previous studies which produced 
strong evidence of its beneficial impact on in-prison intravenous drug 
use.70,71,74 Studies included in this review produced consistent support 
for effectiveness of prison-based OST for reduction of post-release 
injecting drug use.68,69 Whilst this is in accordance with previous 
research,70 it must be emphasised that neither of the two studies 
explored to what extent the effect was mediated by engagement in 
post-release OST. 

All six studies that included data on continuation of community 
OST upon release reported significant effect of prison-based OST 

on treatment entry and retention.6,56,57,66‒68 This suggests that prison-
based OST can be a valuable opportunity to engage in treatment one 
of the most hard-to-reach populations who often do not seek treatment 
on their own. With focus on continuity of treatment upon release, 
treatment retention and recovery can be greatly increased. This has 
important implications for practice. 

Evidence from this review suggests that prison-based OST has 
strong effect on post-release reduction of heroin,6,57,61,66‒68 and crack 
use,6,61,67 although support was stronger for heroin use, with one study,66 
reporting no significant effect on reduction of crack use. This is not 
surprising, as OST is treatment for opioid dependence which does not 
directly target crack use. One potential explanation of its association 
with reduction of crack use could be that OST, accompanied with 
harm minimisation and relapse prevention advice, impacts crack use 
in combination with the psychosocial intervention, although it has no 
pharmacological effect on stimulant use. 

Review produces strong evidence of effectiveness of prison-
based OST in reduction of drug paraphernalia sharing,55,69 and 
inconsistent evidence for its impact on HIV/HCV incidence. Whilst 
the two studies,54,55 which included data on in-prison HIV/HCV 

Table Continued
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seroconversion generated contradictory results,  previous research 
has produced strong supportive evidence of effectiveness of OST 
in reduction of HIV/HCV seroconversion, both in community,75,76‒78 
and prison setting.45 This review produced some evidence on impact 
of prison-based OST on reduction of criminal activity,6,61 however 
no significant effect was found on post-prison arrests, and only one 
study,60 reported its positive effect on reduction of re-incarceration. 
In studies that reported on post-release recidivism, variables such 
as previous criminal activity, arrests, convictions, sentences and 
incarcerations, acted as stronger predictors of recidivism than in-
prison OST. 

Four of six studies,58‒60,62 found prison-based OST associated with 
significant reduction of post-release mortality, however the effect 
tended to decay with time. Studies did not differentiate between drug 
related deaths and deaths from other causes, so it was not possible 
to assess the impact of prison-based OST on post-release overdose 
deaths. Due to increased risk of drug overdose death upon release from 
prison,19 further research would be needed to investigate the potential 
of prison-based OST as a protective factor from fatal overdoses. 

Limitations 
Studies included in this review had several limitations. Only eight 

studies were randomised controlled trials which allowed to explore 
causality and not solely correlation between variables. However, 
randomised controlled trials that would withhold OST are becoming 
progressively harder to conduct from an ethical point of view. As 
research in the past decades has produced strong supportive evidence 
for effectiveness of prison-based OST, it has become ethically 
problematic to withhold it from people who are clinically diagnosed 
with opioid dependence.11

Studies carried risk of different bias, such as social acceptability 
bias in self-report and baseline differences between treatment and 
control group in the studies. Selection bias could have an impact in 
terms of magnifying or minimising treatment effects.11 For example, 
Heimer et al.,52 study reported substantially higher baseline levels 
of heroin use among OST-receiving prisoners than control group 
(100% versus 57.5%, p<.005). This could lessen the treatment effect 
on heroin use outcomes. Additionally, several studies,52,61 had small 
samples which could result in understating the treatment effect. Other 
methodological limitations include retrospective reporting,62 and lack 
of generalisability.55 Furthermore, it was often unclear to what extent 
prison-based OST impacted post-release outcomes and how much 
of its effect was mediated by other variables, such as post-release 
community-based OST.11

None of the studies focused on comparison of effectiveness of 
prison-based OST at different doses of medication. Further research 
exploring impact of different doses of prison-based OST on in-prison 
and post-release outcomes would therefore be beneficial. Only one 
study,61 focused on in-prison buprenorphine-naloxone treatment and 
whilst it produced supporting evidence for its benefits, these results 
could not be generalised. Further studies that would investigate 
prison-based buprenorphine-naloxone treatment would need to 
be conducted. These could focus on comparison with non-OST 
treated control group or with OST-treated group who would receive 
methadone or buprenorphine treatment. 

As there was great methodological variability in the studies which 
reported on different outcomes, this resulted in some outcomes, such 
as heroin use, mortality and re-incarceration, being investigated 

in many studies, whilst some of the others were reported only in 
few. For example, only a small amount of studies explored impact 
of in-prison OST on drug paraphernalia sharing,55,69 and HIV/HCV 
seroconversion.54,55,60 Regrettably, whilst several studies reported 
on mortality rate, none of them differentiated between drug related 
deaths and deaths from other causes. As recent release from prison 
increases the risk of drug overdose death multiple times,17,19 further 
research would be necessary to thoroughly investigate the role of in-
prison OST and its potential to serve as a protective factor from post-
release accidental opioid overdose. 

Conclusion
This review produced strong evidence of multiple benefits of prison-

based OST in terms of improvement of treatment uptake and retention 
and reduction of heroin use, injecting behaviour, drug paraphernalia 
sharing and mortality. Some of the studies demonstrated that it is 
beneficial for reduction in crack use, HIV/HCV seroconversion and 
criminal activity. Prison-based OST is a unique opportunity to engage 
in drug treatment one of the most high-risk and hard-to-reach groups. 
As such, it can contribute to significant improvement of individuals’ 
health and social functioning, as well as of safety and welfare of the 
communities. Although the availability of prison-based OST varies 
between different countries and regions, there is a consistent trend 
of its wider implementation in the past two decades. Whilst existing 
research provided strong evidence for effectiveness of prison-based 
OST, further studies are needed to explore its long-term outcomes. 
Future research should also investigate the impact of different 
doses of prison-based OST on in-prison and post-release outcomes. 
Additionally, further studies are needed to explore effectiveness of 
in-prison buprenorphine-naloxone treatment in comparison with non-
OST treated control group, OST-treated group who receive methadone 
and OST-treated group who receive buprenorphine. Succeeding 
studies about impact of prison-based OST on post-release outcomes 
should also clarify the mediating role of other variables. Furthermore, 
future research would benefit from investigating the potential of in-
prison OST to act as a preventive factor from post-release accidental 
overdose.
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