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A B S T R A C T   

Background: Retention in opioid agonist treatment (OAT) following release from prison is associated with 
improved outcomes, however factors associated with post-release OAT discontinuation in Australia are poorly 
understood. We examined post-release OAT discontinuation in a cohort of men who engaged in approximately 
monthly injecting drug use (IDU) prior to imprisonment in Victoria, Australia. 
Methods: Longitudinal data were used to calculate incidence of first-event post-release OAT discontinuation 
among men released from prison receiving OAT, and single-event discrete-time survival methods were used to 
estimate associations with post-release OAT discontinuation. 
Results: Among 110 participants, 55 OAT discontinuations were observed in the two years post-release, an overall 
crude incidence rate (IR) of 46 per 100 person-years (PY) (95 % confidence interval [95 %CI]: 36–60 per 100PY). 
Incidence was greatest between release from prison and first follow-up (IR: 84 per 100PY, 95 %CI: 62–116 per 
100PY). Initiating OAT during index imprisonment (versus transitioning from community OAT; adjusted hazard 
rate [AHR]: 2.17, 95 %CI: 1.14–4.13) and identifying as Aboriginal and/or Torres Strait Islander (AHR: 4.95, 95 
%CI: 2.00–12.25) were associated with an increased hazard of OAT discontinuation. 
Conclusion: In a cohort of men with recent histories of IDU released from prison receiving OAT, half reported OAT 
discontinuation within two years of release from prison, with incidence of discontinuation greatest soon after 
prison-release. Targeted support for men who initiate OAT during episodes of imprisonment and Aboriginal and/ 
or Torres Strait Islander peoples is necessary to reduce incidence of OAT discontinuation among people at 
greatest risk of discontinuation.   

1. Introduction 

People with substance use disorders are disproportionately impris
oned globally (Fazel et al., 2017). For people experiencing opioid use 

disorder, access to opioid agonist treatment (OAT) during periods of 
imprisonment is associated with reduced drug-related harms, such as 
in-prison blood borne virus transmission and mortality (Larney, 2010; 
Larney et al., 2014). Similarly, post-release substance use (Kinlock et al., 
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2009; Mattick et al., 2009), opioid-related mortality (Bird et al., 2015; 
Degenhardt et al., 2014), and reimprisonment (Larney et al., 2012) are 
all lower among people retained in OAT post-release. 

Discontinuation of OAT following release from prison is common. 
International studies of prison-initiated OAT have reported post-release 
retention rates of between 37 % and 59 % in the six to 12 months post- 
release (Brinkley-Rubinstein et al., 2018; Kinlock et al., 2005, 2009; 
Wickersham et al., 2013). Australian studies have reported a median 
post-release OAT duration of 63 days (Larney et al., 2012) and 80 % of 
people released from prison on OAT discontinuing treatment within four 
years (Dolan et al., 2005). 

International studies have identified a number of factors associated 
with post-release OAT discontinuation. Macswain et al. (2013) and 
Magura et al. (1993) both found people on OAT prior to imprisonment 
were more likely to be retained on OAT compared to people who initi
ated OAT in prison. While Wickersham et al. (2013) found higher daily 
methadone doses were associated with improved post-release OAT 
retention. Randomised controlled trials of prison-initiated OAT in the 
United States of America reported continuous pre-imprisonment 
employment was associated with a reduced risk of OAT discontinua
tion (Kinlock et al., 2013) and older age was associated with a greater 
number of days in OAT in the first six months following release (Gordon 
et al., 2008). Factors associated with post-release OAT discontinuation 
among Australians in prison are poorly understood. We identified one 
Australian study, almost two decades old, which found brief periods of 
reimprisonment (i.e., less than one month) were associated with an 
increased risk of OAT discontinuation, while extended periods of reim
prisonment (four or more months) protected against OAT discontinua
tion (Dolan et al., 2005), suggesting these sentences that result in rapid 
transitions in and out of prison destabilise OAT. 

Given the importance of OAT retention post-release to supporting 
improved post-release outcomes, we used data from a cohort of men 
receiving OAT at the time of release from prison who injected drugs 
regularly prior to imprisonment in Victoria, Australia, to describe the 
incidence of OAT discontinuation at three time points within the first 
two years of release, and identify factors associated with OAT 
discontinuation. 

2. Methods 

2.1. OAT in Victoria, Australia 

In Australia, the operation of prisons, including healthcare, is the 
responsibility of state/territory governments. All states in Australia offer 
some level of prison-based OAT, however, not all prisons offer OAT. In 
Victoria, Australia’s second most populous state with a population of 
approximately 6.6 million people (Australian Bureau of Statistics, 
2021), the Department of Justice and Community Safety (DJCS) operate 
a prison-based OAT program that facilitates both OAT ‘maintenance’ 
and ‘initiation’ across all 14 prisons in the state (Justice Health, 2015). 
People receiving OAT at the time of their imprisonment can be main
tained on OAT when entering custody (i.e., police cells and remand or 
sentenced imprisonment episodes). People who have entered custody 
and: (i) are assessed as experiencing opioid dependence and are not 
receiving OAT, (ii) continue to use opioids during imprisonment, or (iii) 
are at risk of opioid use either in prison or post-release, are eligible to 
initiate OAT following clinical assessment (Justice Health, 2015). At the 
time of data collection, methadone and sublingual buprenorphine/na
loxone were available as OAT medicines, however DJCS preferred 
people initiating OAT in prison be prescribed methadone to minimise 
potential diversion of OAT medication (Justice Health, 2015). Long 
acting injectable buprenorphine was introduced as a medication option 
in 2020 (Australian Institute of Health and Welfare, 2021). There are no 
financial costs to people in prison for OAT. 

People receiving OAT when released from prison are referred to 
community-based primary care for ongoing OAT prescribing and a 

private pharmacy for dosing. Community-based OAT in Victoria is 
prescribed in primary care settings by general practitioners or nurse 
practitioners and medication is dispensed from pharmacies (Department 
of Health and Human Services, 2016). Visits to prescribers are sub
sidised under Medicare, Australia’s universal healthcare access scheme, 
although some clinics may charge an additional out-of-pocket gap fee. 
OAT medicines are supplied to pharmacies free of charge under special 
arrangement (Section 100) through Australia’s Pharmaceutical Benefits 
Scheme (PBS) (Department of Health, 2022). Pharmacies can elect to 
charge patients a daily medication dispensing fee, totalling approxi
mately $110AUD per month, (Tran et al., 2022; Zahra et al., 2022). For 
people released from prison on OAT, the DJCS subsidises these 
dispensing fees for the first 28 days post-release (Justice Health, 2015). 

2.2. Data sources, participants and eligibility 

Data are from the Prison and Transition Health Cohort Study 
(PATH), a prospective cohort study of 400 men recruited during a period 
of imprisonment in Victoria, Australia. Participants were aged at least 18 
years, sentenced, male, and reported injecting drug use (IDU) at least 
monthly in the six months before imprisonment. Participants completed 
a baseline interview (index) in the weeks prior to prison release (median 
39 days, interquartile range [IQR] 15–69) and follow-up interviews 
scheduled at three (median 3.6 months, IQR 3.0–4.9 months), 12 (me
dian 13.1 months, IQR 12.0–15.8 months), and 24 months (median 26.1 
months, IQR 24.3–30.3 months) after index release, either in prison if 
reincarcerated or in the community (Stewart et al., 2021b). In addition 
to self-report data, participants consented to data linkage to a range of 
health, social and correctional administrative datasets. Detailed PATH 
methods and cohort characteristics are described elsewhere (Kirwan 
et al., 2019; Stewart et al., 2021a, 2021b). Ethics oversight for PATH 
was provided by the Alfred Hospital Ethics Committee (79/12) and the 
Justice Health Human Research Ethics Committee (CF/14/10169). 

Participants who completed at least one of three scheduled follow-up 
interviews, reported being released from prison on OAT at first follow- 
up interview, and who were not reimprisoned and released between 
index release and first follow-up were eligible for inclusion in this 
analysis (Fig. 1). Participants who were reimprisoned and released be
tween index release and first follow-up were excluded (n = 16) as the 
survey question asked participants whether they were released from 
prison on OAT, but did not differentiate between index and subsequent 
releases. 

2.3. Outcome 

The outcome was first-event OAT discontinuation (no/yes). At each 
follow-up interview participants were asked “did you continue on [OAT] 
beyond the end of the post-release subsidy? (no/yes)”, “are you currently on 
[OAT]? (no/yes)” and if yes, “how [many days] have you been on [OAT] 
for?”. At first follow-up interview, participants were classified ‘yes’ to 
OAT discontinuation if they self-reported OAT discontinuation after the 
post-release subsidy period, reported no longer being on OAT, or re
ported a current OAT duration less than the time elapsed since prison 
release. At subsequent follow-up interviews for participants classified as 
OAT continued at first follow-up, participants were classified ‘yes’ to 
OAT discontinuation if they self-reported no longer being on OAT or 
reported a current OAT duration less than the time elapsed since last 
interview (see Fig. 2). 

2.4. Covariates 

Model covariates were selected a priori following a review of prison- 
(Dolan et al., 2005; Gisev et al., 2014; Gordon et al., 2008; Kinlock et al., 
2013; Larney et al., 2012; Macswain et al., 2013; Magura et al., 1998; 
Wickersham et al., 2013) and community-based OAT research (Bharat 
et al., 2021; Burns et al., 2015; Geddes et al., 2021; Kerr et al., 2005; Lo 
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et al., 2018; O’Connor et al., 2020). Time invariant covariates included 
age at baseline (years, continuous); identifying as Aboriginal and/or 
Torres Strait Islander (no/yes); IDU during index imprisonment 
(no/yes), determined from baseline interview questions asking about 
injection of 22 different drugs during index imprisonment; and initiation 
of OAT episode during index imprisonment (no/yes). Participants who 
responded ‘yes’ to “were you on [OAT] immediately before [index] 
imprisonment?” and responded ‘at reception’ to the question “when was 
the [OAT] program initiated? (at reception (<72h)/after reception 
(>=72h)” were assigned as maintaining community-based OAT during 
their episode of imprisonment. Participants who were either not on OAT 
immediately before index imprisonment episode, or were on OAT 
immediately before prison but reported receiving their first prison-based 
OAT dose “after reception” were assigned as initiating OAT in prison. 

The observation period was included as an ordinal time-varying 
covariate (OP; index release to first follow-up [OP1]/first follow-up to 
second follow-up [OP2]/second follow-up to third follow-up [OP3]). If a 
participant missed the scheduled three-month follow-up, but completed 
12- and 24-month follow-up interviews, the period from index release to 
12-month follow-up interview was classified as OP1 and the period from 
12-month to 24-month interview was OP2. Data were structured this 
way, rather than by three-, 12- or 24-month interview, to retain par
ticipants who did not complete consecutive interviews in analysis, as per 
Stewart et al. (2022). Other time-varying covariates also included opioid 
IDU since last interview (no/yes), determined from questions asked at 
each follow-up about injection of heroin and pharmaceutical opioids (i. 
e. buprenorphine, morphine, oxycodone); count of accommodation 
moves since last interview (discrete); and reimprisonment after release 
from index sentence (no/yes). 

2.5. Data analysis 

Among included participants, summary statistics were calculated for 
model covariates, disaggregated by OAT discontinuation. 

For calculation of incidence rates of OAT discontinuation, person- 
years at-risk started at date of index release and stopped at OAT 
discontinuation (incident event) or last follow-up interview date for 
those that remained on OAT. OAT discontinuation was assumed to have 
occurred at the midpoint between interviews as it was unobserved. 
Time-at-risk continued through imprisonment, among those reimpris
oned. Because current prison policy means OAT is not automatically 
discontinued (Justice Health, 2015), we assumed participants could 
remain at-risk of OAT discontinuation when reimprisoned, consistent 
with previous Australian research (Dolan et al., 2005). Crude incidence 
rates were calculated by dividing total OAT discontinuations by total 
person-years (PY) overall, and also within each OP, and were reported 
per 100PY along with 95 % confidence intervals (95 %CI). 

To determine associations between covariates and OAT discontinu
ation post-release, we undertook a discrete-time survival analysis, given 
OAT discontinuation data were interval censored. We used generalised 
linear models with a binomial distribution and complementary log-log 
link function. Results were reported as unadjusted (HR) and adjusted 
hazard ratios (AHR). Models included dummy variables for each OP to 
permit variation in the baseline hazard of discontinuation. Regarding 
the covariate ‘Accommodation moves in the year preceding index 
imprisonment’, two models were fit to compare its inclusion as a 
continuous function of ‘accommodation moves in the year preceding 
index imprisonment’ values (0/1–2/3 +) or categorical covariate. 
Models were compared using a Likelihood Ratio test, and following a 
non-significant result, the model using a continuous function was 
retained. To account for different durations of time at risk, models were 
offset for the log days of observation periods. A complete case approach 
was used in regards to missing data. The proportional hazards assump
tion was assessed by fitting the a-priori model and additional interaction 
terms between follow-up periods and each statistically significant co
variate. To examine the baseline hazard of OAT discontinuation in each 
OP conditional on other covariates, marginal predicted probabilities 
(PP) were calculated using the final model, and Wald tests used to 

Fig. 1. PATH participant inclusion and exclusion.  
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determine whether differences between resulting PPs were statistically 
significant. Statistical significance was set at p < 0.05. 

3. Results 

3.1. Participant characteristics 

Of the 336 (84 %) PATH participants who completed at least one 
follow-up interview, 147 (44 %) reported being released from prison on 
OAT. Of these, three (2 %) were excluded from this analysis due to 
missing outcome data and 16 (11 %) due to being reimprisoned and 

released between index release and first follow-up. A further 18 (12 %) 
participants were excluded due to missing covariate data, resulting in a 
final sample of 110 participants. 

Participants included in analysis contributed a total of 193 follow-up 
interviews; 56 contributed one follow-up interview, 25 contributed two 
follow-up interviews and 29 contributed three follow-up interviews. 
Participants contributed a median of 399 days of observation (inter
quartile range [IQR]: 151–739) overall; median OP durations were: 
OP1: 121 days (IQR: 93–241), OP2: 319.5 days (IQR: 264–401) and OP3: 
365 days (IQR: 334–400). At baseline, participants’ mean age was 36 
(standard deviation [SD]: 7), 13 (12 %) identified as Aboriginal and 

Fig. 2. Derivation of OAT Discontinuation outcome from self-report data.  
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Torres Strait Islander and 47 (43 %) reported initiating OAT during their 
index imprisonment (see Table 1). 

3.2. Incidence of OAT discontinuation post-release 

We observed 55 first-event OAT discontinuations over 118.7 PY 
(overall incidence = 46 per 100 PY; 95 %CI: 36–60). Incidence of OAT 
discontinuation was greatest in OP1 and decreased over time (see  
Table 2). 

3.3. Associations with OAT discontinuation post-release 

In multivariable analysis, identifying as an Aboriginal and/or Torres 
Strait Islander person (AHR: 4.95 95 %CI: 2.00–12.25) and initiation of 
OAT episode during index imprisonment (AHR: 2.17, 95 %CI: 2.17 
(1.14–4.13) were associated with an increased hazard of OAT discon
tinuation (see Table 3). There was no evidence of violation of the pro
portional hazards assumption (Aboriginal and/or Torres Strait Islander: 
Wald X2 [1] = 0.24, p = 0.621; initiated OAT during index imprison
ment: Wald X2 [1] = 0.63, p = 0.730). 

Marginal predicted probabilities derived from the final model indi
cated that the hazard of OAT discontinuation decreased between OP1 
(PP=0.36) and OP2 (PP=0.23) (Wald X2 (1) = 4.05, p = 0.044) and 
between OP2 (PP=0.23) and OP3 (PP=0.07) (Wald X2 (1) = 5.52, 
p = 0.019). 

4. Discussion 

In a cohort of men released from prison on OAT who engaged in 
regular IDU before a period of imprisonment in Victoria, Australia, we 
found half of participants discontinued OAT during a median of 13 
months of observation. We also found incidence of OAT discontinuation 
was greatest between release from prison and first follow-up, during 
which 74 % of observed OAT discontinuations occurred. Among par
ticipants who completed three-month follow-up interviews, 33 % had 
discontinued OAT (data not shown), a proportion similar to Bharat et al. 
(2021), who found 37 % of people who initiated OAT in NSW in 2015 
discontinued treatment within three-months of treatment initiation. 

Notwithstanding differences between cohorts, our incidence estimates 
of OAT discontinuation post-release were approximately seven-fold 
greater than those reported in a recent Australian study among people 
receiving community-based OAT (Geddes et al., 2021), underscoring the 
risk of OAT discontinuation among people transitioning from prison to 
the community. 

Previous studies have also documented high rates of OAT discon
tinuation in the immediate post-release period. For instance, a pro
spective cohort study among 27 men with HIV released from prison on 
OAT found 37 % of participants discontinued OAT within one month of 
release (Wickersham et al., 2013); while a prospective data-linkage 
study of 375 men with histories of heroin use who were recruited to a 
prison-based OAT trial found half of participants discontinued OAT 
within two months of release (Larney et al., 2012). Among people 
recently released from prison with IDU histories, resumption of IDU is 
common (Curtis et al., 2022; Winter et al., 2016). For people with opioid 
dependence, retention in OAT after release from prison is associated 
with reduced IDU frequency (Curtis et al., 2022), supporting decreased 
risk of needle-sharing and blood borne virus acquisition (MacArthur 
et al., 2014; Platt et al., 2018), as well as non-fatal (Keen et al., 2021) 
and fatal opioid-overdose (Bird et al., 2015; Degenhardt et al., 2014). 
The high rate of OAT discontinuation we observed in the immediate 
post-release period, combined with evidence of elevated drug-related 
and mortality risk during periods of OAT initiation and 

Table 1 
Baseline characteristics of a cohort of men with recent histories of IDU released 
from prison in Victoria, Australia, between September 2014–May 2016, 
receiving OAT at time of release, stratified by post-release OAT discontinuation 
(N = 110).   

Retained Discontinued p-value  

(n = 55) (n = 55)   
n (%) n (%)  

Age (mean, SDa) 37 (6) 35 (6) 0.059b 

Aboriginal and/or Torres Strait Islander npc npc npc 

Initiated OATd during index imprisonment 16 (34) 31 (66) 0.004e 

IDUf during index imprisonment 10 (26) 28 (74) <0.001e 

Accommodation moves in the year 
preceding index imprisonment    

0 22 (50) 22 (50)  
1–2 16 (53) 14 (47) 0.885e 

3+ 17 (47) 19 (53)  
Previous adult imprisonment episodesg 

(median, IQR) 
3 (1–7) 5 (2–8) 0.211h 

Opioid IDUf in month before index 
imprisonment 

39 (51) 37 (49) 0.658e  

a Standard deviation. 
b independent samples t-test. 
c not provided due to a small cell size (n < 5). 
d opioid agonist treatment. 
e Chi-square test. 
f injecting drug use 
g determined via linkage to Department of Justice and Community Safety. 
h Kruskal-Wallis test. 

Table 2 
Crude incidence rates and 95 % confidence intervals (95 %CI) of OAT discon
tinuation after release from index imprisonment among a cohort of men with 
recent histories of IDU released from prison in Victoria, Australia, between 
September 2014–May 2016, receiving OAT at time of release (N = 110).  

Observation 
Perioda 

Participants Person- 
years 

OAT 
discontinuations 

Rate per 
100 PY (95 
%CI) 

1  110  46.2  39 84 (62–116) 
2  54  44.3  14 32 (19–53) 
3  29  28.2  2 7 (2–28) 
Total  110  118.7  55 46 (36–60)  

a Observation period (OP) 1: index release to first follow-up; OP2: first follow- 
up to second follow-up; OP3: second follow-up to third follow-up. 

Table 3 
Associations with first-event OAT discontinuation post-release among a cohort 
of men with recent histories of IDU released from prison in Victoria, Australia, 
between September 2014–May 2016, who were receiving OAT at time of release: 
discrete-time survival model showing unadjusted (HR) and adjusted hazard 
ratios (AHR) with 95 % confidence interval (95 %CI).   

HR (95 %CI) p- 
value 

AHR (95 %CI)a p- 
value 

Time invariant       
Age at baseline 0.96 

(0.92–1.01)  
0.091 1.00 

(0.94–1.06)  
0.985 

Aboriginal and/or Torres 
Strait Islander 

2.93 
(1.43–6.02)  

0.003 4.95 
(2.00–12.25)  

0.001 

Initiated OATb during 
index imprisonment 

2.41 
(1.39–4.20)  

0.002 2.17 
(1.14–4.13)  

0.019 

IDUc during index 
imprisonment 

2.46 
(1.41–4.30)  

0.002 1.95 
(0.98–3.87)  

0.058 

Time varying       
Accommodation moves (0/ 

1–2/3+)d 
1.48 
(1.03–2.14)  

0.034 1.33 
(0.84–2.10)  

0.221 

Opioid IDUe 1.41 
(0.77–2.56)  

0.262 1.99 
(0.92–4.31)  

0.082 

Reimprisoned 1.40 
(0.80–2.45)  

0.245 1.55 
(0.82–2.95)  

0.178  

a Adjusted for observation period and all listed covariates. 
b opioid agonist treatment. 
c injecting drug use. 
d modelled as continuous function of levels of accommodation moves. 
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discontinuation (Santo et al., 2021), underscores the need for additional 
supports to promote OAT retention among people released from prison 
on OAT. 

Consistent with previous research (Macswain et al., 2013; Magura 
et al., 1993), we found men who initiated OAT during imprisonment 
discontinued treatment at a higher rate than men who transitioned from 
community OAT to a prison program. While approximately one in three 
men who initiated OAT during imprisonment were retained in treatment 
during our observation periods, our findings suggest additional support 
to remain on post-release OAT should be targeted at those who initiate 
OAT in prison. Although, it is unclear what is driving the greater rates of 
discontinuation among those initiating OAT in prison, one possible 
explanation is limited familiarity with community OAT systems and 
locations for prescribing and dispensing. Retention could be facilitated 
by ensuring people who initiate OAT in prison are aware of community 
prescribing and dispensing processes and pre-release efforts are made to 
establish supportive referral pathways in an area a person is likely to 
reside after release. Additionally, prioritising referrals of people who 
initiate OAT during imprisonment to experienced community-based 
OAT prescribers may also support retention (Bharat et al., 2021). 
However, to avoid excessive demands on experienced prescribers (Jones 
et al., 2021; Longman et al., 2011) initiatives to build a broad base of 
OAT expertise among general practitioners, such as integration of OAT 
prescriber-accreditation into standard general practitioner training 
(Prathivadi and Sturgiss, 2021), are needed. 

In our sample, Aboriginal and/or Torres Strait Islander peoples were 
at increased risk of post-release OAT discontinuation. Similarly, in a 
sample of people in contact with the criminal justice system, Gisev et al. 
(2014) found reduced OAT retention among Aboriginal and/or Torres 
Strait Islander peoples. Factors associated with OAT discontinuation 
among Aboriginal and/or Torres Strait Islander peoples are unclear. 
However, an array of social determinants, including inequitable access 
to transportation, employment, secure and affordable housing and ed
ucation, as well as limited access to culturally-sensitive services and 
experiences of personal and structural racism can present significant 
barriers for Aboriginal and/or Torres Strait Islander peoples to access 
primary healthcare (Australian Institute of Health and Welfare, 2020; 
Davy et al., 2016; Gatwiri et al., 2021; Larson et al., 2007; Wilson et al., 
2020) and may have contributed to the increased rates of OAT discon
tinuation we observed. Aboriginal and/or Torres Strait Islander Com
munity Controlled Health Organisations (ACCHOS) provide 
self-determined holistic primary healthcare which combines main
stream healthcare with cultural approaches to health and healing 
(Campbell et al., 2018; Freeburn et al., 2022; Pearson et al., 2020). 
ACCHOS have supported improved service access and health outcomes 
among Aboriginal and/or Torres Strait Islander peoples (Campbell et al., 
2018; Pearson et al., 2020), including improved access to, and retention 
in, OAT (Freeburn et al., 2022; Williams et al., 2006). However, OAT 
prescribing within ACCHOS is uncommon (Freeburn et al., 2022). 
Aboriginal and/or Torres Strait Islander-led research which examines 
barriers to OAT retention among Aboriginal and/or Torres Strait 
Islander peoples and the broader integration of OAT into ACCHOS is 
needed. Additionally, the integration of ACCHOS into prison health 
systems may support improved post-release continuity of care and, in 
turn, increased OAT retention (Pettit et al., 2019; Shukralla et al., 2020). 
Recognising that Aboriginal and/or Torres Strait Islander people may 
choose not to access ACCHOS, particularly for stigmatised conditions 
such as drug dependence, culturally-informed OAT prescribing among 
mainstream services may also reduce OAT discontinuation among 
Aboriginal and/or Torres Strait Islander peoples (Halacas et al., 2015). 

There are a number of additional strategies which may reduce the 
incidence of post-release OAT discontinuation. OAT cost is a significant 
barrier to initiation and retention in community cohorts of people 
receiving OAT in Australia (Shepherd et al., 2014; Tran et al., 2022; 
Zahra et al., 2022). Extension of the 28-day post-release subsidy of OAT 
dispensing costs currently available to people being released on OAT in 

Victoria is likely to support improved retention, given the high pro
portion of people recently released from prison who experience unem
ployment and financial insecurity (Stewart et al., 2021b; Visher et al., 
2010). Additionally, current OAT costs are grossly inequitable when 
compared to other PBS-funded medicines. As noted earlier, pharmacies 
charge patients a medication dispensing fee of approximately $110AUD 
per month, (Tran et al., 2022; Zahra et al., 2022). By contrast, medicines 
funded under standard PBS arrangements cost patients on low incomes 
$6.80AUD per month. Subsidising OAT in line with other PBS medica
tions would permanently improve OAT affordability, supporting 
improved retention (Chalmers and Ritter, 2012; Tran et al., 2022). 
Ensuring adequate coverage of community-based OAT prescribers and 
dispensing pharmacies in proximity to post-release housing, support 
services, and community corrections sites, particularly in regional and 
remote areas, may also support retention and avoid people recently 
released from prison being placed on OAT-waitlists (Harlow et al., 
2013). The use of novel technologies such as safe-storage containers and 
biometric authentication could enable safe increases in the frequency of 
unsupervised (self-administered) dosing, further reducing financial 
barriers to OAT while also reducing logistical barriers through reduced 
pharmacy attendance (Tran et al., 2022). Alternative medications to oral 
methadone- and buprenorphine-based OAT, such as long-acting inject
able buprenorphine (Dunlop et al., 2022; Lee et al., 2021; Lintzeris et al., 
2021), injectable heroin-assisted treatment (Blanken et al., 2010; 
Fischer et al., 2007; Haasen et al., 2007) and slow-release oral morphine 
(Beck et al., 2014; Eder et al., 2005) are safe OAT alternatives, and may 
support improved post-release retention among people who discontinue 
OAT. 

4.1. Limitations 

The small sample size precluded adjustment for additional covariates 
which may relate to post-release OAT discontinuation and also reduced 
modelling precision, likely limiting the utility of our findings for policy 
and practice. In particular, the precision of estimates relating to the 
hazard of discontinuation among Aboriginal and/or Torres Strait 
Islander peoples was impacted by a small sample; however, given pre
vious research has consistently reported an increased risk of OAT 
discontinuation among Aboriginal and/or Torres Strait Islander peoples 
in community- (Bharat et al., 2021; Burns et al., 2015; Geddes et al., 
2021) and justice-recruited cohorts of people accessing OAT (Gisev 
et al., 2014), we considered inclusion of Aboriginal and/or Torres Strait 
Islander identity essential for inclusion in analysis. Additionally, sample 
size prevented comparison of discontinuation between OAT medicines. 
The absence of women, people under the age of 18 years, and people on 
remand prevents the generalisability of our findings to these groups. 
Additionally, differences in the delivery of OAT between jurisdictions 
may limit generalisability of these findings outside of Victoria. That the 
date of OAT discontinuation was unknown and therefore assumed to 
occur at midpoint of person-periods may have resulted in under- or 
over-estimation of the incidence rates of OAT discontinuation. Relat
edly, calculating incidence according to OP, where first observation 
could have occurred at three-,12- or 24months post-release, may have 
introduced misclassification. However, 78 % and 76 % of participants 
who were retained in or discontinued OAT, respectively, were followed 
up in accordance with the study protocol (i.e. OP1 was a three-month 
follow-up interview, OP2 was a 12-month follow-up interview etc.), 
suggesting misclassification was modest and occurred at random. 
Further, while incidence calculations according to days since index 
release (1–90 days, 91–365 days, 366+ days; see Supplementary 
Table 1) were between 11 and 15 per 100PY higher than corresponding 
incidence rates calculated according to OP, the overall pattern of inci
dence of OAT discontinuation was similar, with incidence greatest in the 
period closest to release and decreasing thereafter. Of the 16 partici
pants who were excluded due to being reimprisoned and released before 
first follow-up interview, 14 reported OAT discontinuation; suggesting 
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that our estimate of the association between OAT discontinuation and 
reimprisonment is likely an underestimate. Analysis did not account for 
specific reasons for OAT discontinuation, data which could inform re
sponses to reduce post-release OAT discontinuation. Finally, the reliance 
on self-report for OAT retention may have resulted in recall bias. Future 
work should seek to replicate these findings with larger samples which 
include women, young people, and people on remand, consider specific 
reasons for OAT discontinuation, and seek to confirm OAT status via 
linked administrative data. 

5. Conclusion 

Post-release OAT retention is associated with a number of improved 
outcomes, including substantial reductions in opioid-related mortality. 
In a cohort of men with recent histories of IDU who were released from 
prison receiving OAT, we found that half reported OAT discontinuation 
within two years of release, and incidence of OAT discontinuation was 
greatest between prison-release and first follow up interview. Broad 
initiatives such as reducing costs associated with OAT discontinuation 
and expanded OAT medicine options may reduce OAT discontinuation. 
Targeted support for people who initiated OAT in prison, including 
ensuring that post-release prescribers and dispensers are proximal to 
post-release accommodation, exploration of barriers to integration of 
OAT in ACCHOS, and ensuring culturally-sensitive OAT prescription and 
dispensation within mainstream services, may support increased reten
tion among groups at heightened risk of post-release OAT 
discontinuation. 

Role of Funding Source 

The Prison and Transition Health Cohort Study was funded by an 
NHMRC Project Grant (APP1029915). MC is the recipient of an NHMRC 
post-graduate award and a Monash Addiction Research Centre PhD top- 
up scholarship. PD and MS are the recipients of NHMRC Senior Research 
Fellowships. We gratefully acknowledge the support provided to the 
Burnet Institute by the Victorian Government Operational Infrastructure 
Support Program. 

CRediT authorship contribution statement 

MC, with assistance from PD, ALW, PAA and MS developed the 
framework for paper, undertook statistical analysis and produced the 
initial draft. PD, ALK, PAA, ACS, RDC, TB, SW, AK, RJW and MS pro
vided substantial comments and edits. MS is the chief investigator of the 
PATH study and provided guidance for paper development and editorial 
support throughout the duration of planning and writing. All authors 
read and approved the final manuscript. 

Conflict of interest 

PD has received investigator-driven funding from Gilead Sciences for 
work related to hepatitis C treatment and an untied educational grant 
from Indivior for work related to the introduction of buprenorphine/ 
naloxone into Australia. He has also served as an unpaid member of an 
Advisory Board for an intranasal naloxone product. MS has received 
investigator-initiated funding from Gilead Sciences, AbbVie and Bristol 
Myers Squibb, and consultant fees from Gilead Sciences for activities 
unrelated to this work. The remaining authors declare that they have no 
conflicts of interest. 

Acknowledgements 

We would like to acknowledge the participants involved in the Prison 
and Transition Health study for the time and knowledge they contrib
uted to this study. Thank you to the Burnet Institute fieldwork team for 
their tireless efforts with data collection. We would also like to 

acknowledge the Victorian Department of Justice and Community 
Safety, the Australian Institute of Health and Welfare and the Centre for 
Victorian Data Linkage for the support they have provided. 

Appendix A. Supporting information 

Supplementary data associated with this article can be found in the 
online version at doi:10.1016/j.drugalcdep.2022.109730. 

References 

Australian Bureau of Statistics, 2021. National, State and Territory Population. 
Australian Bureau of Statistics. 〈https://www.abs.gov.au/statistics/people 
/population/national-state-and-territory-population/latest-release#states-and-terr 
itories〉. 

Australian Institute of Health and Welfare, 2020. Aboriginal and Torres Strait Islander 
Health Performance Framework 2020 summary report Australian Institute of Health 
and Welfare. 〈https://www.indigenoushpf.gov.au/〉. 

Australian Institute of Health and Welfare, 2021. National Opioid Pharmacotherapy 
Statistics Annual Data Collection AIHW. 〈https://www.aihw.gov.au/getmedia/ca 
ebae24-cef4-4ead-b45c-da2fa8ac87c2/National-Opioid-Pharmacotherapy-Statistics- 
Annual-Data-collection-2020.pdf.aspx〉. 

Beck, T., Haasen, C., Verthein, U., Walcher, S., Schuler, C., Backmund, M., Reimer, J., 
2014. Maintenance treatment for opioid dependence with slow-release oral 
morphine: a randomized cross-over, non-inferiority study versus methadone. 
Addiction 109 (4), 617–626. https://doi.org/10.1111/add.12440. 

Bharat, C., Larney, S., Barbieri, S., Dobbins, T., Jones, N.R., Hickman, M., Degenhardt, L., 
2021. The effect of person, treatment and prescriber characteristics on retention in 
opioid agonist treatment: a 15-year retrospective cohort study. Addiction 116 (11), 
3139–3152. https://doi.org/10.1111/add.15514. 

Bird, S.M., Fischbacher, C.M., Graham, L., Fraser, A., 2015. Impact of opioid substitution 
therapy for Scotland’s prisoners on drug-related deaths soon after prisoner release. 
Addiction 110 (10), 1617–1624. https://doi.org/10.1111/add.12969. 

Blanken, P., van den Brink, W., Hendriks, V.M., Huijsman, I.A., Klous, M.G., Rook, E.J., 
van Ree, J.M., 2010. Heroin-assisted treatment in the Netherlands: history, findings, 
and international context. Eur. Neuropsychopharmacol. 20 (Suppl 2), S105–S158. 
https://doi.org/10.1016/S0924-977X(10)70001-8. 

Brinkley-Rubinstein, L., McKenzie, M., Macmadu, A., Larney, S., Zaller, N., Dauria, E., 
Rich, J., 2018. A randomized, open label trial of methadone continuation versus 
forced withdrawal in a combined US prison and jail: Findings at 12 months post- 
release. Drug Alcohol Depend. 184, 57–63. https://doi.org/10.1016/j. 
drugalcdep.2017.11.023. 

Burns, L., Gisev, N., Larney, S., Dobbins, T., Gibson, A., Kimber, J., Degenhardt, L., 2015. 
A longitudinal comparison of retention in buprenorphine and methadone treatment 
for opioid dependence in New South Wales, Australia. Addiction 110 (4), 646–655. 
https://doi.org/10.1111/add.12834. 

Campbell, M.A., Hunt, J., Scrimgeour, D.J., Davey, M., Jones, V., 2018. Contribution of 
Aboriginal Community-Controlled Health Services to improving Aboriginal health: 
an evidence review. Aust. Health Rev. 42 (2), 218–226. https://doi.org/10.1071/ 
AH16149. 

Chalmers, J., Ritter, A., 2012. Subsidising patient dispensing fees: the cost of injecting 
equity into the opioid pharmacotherapy maintenance system. Drug Alcohol Rev. 31 
(7), 911–917. https://doi.org/10.1111/j.1465-3362.2012.00472.x. 

Curtis, M., Winter, R.J., Dietze, P., Wilkinson, A.L., Cossar, R.D., Stewart, A.C., 
Stoove, M., 2022b. High rates of resumption of injecting drug use following release 
from prison among men who injected drugs before imprisonment. Addiction 117 
(11), 2887–2898. https://doi.org/10.1111/add.15971. 

Davy, C., Harfield, S., McArthur, A., Munn, Z., Brown, A., 2016. Access to primary health 
care services for Indigenous peoples: a framework synthesis. Int. J. Equity Health 15 
(1), 163. https://doi.org/10.1186/s12939-016-0450-5. 

Degenhardt, L., Larney, S., Kimber, J., Gisev, N., Farrell, M., Dobbins, T., Burns, L., 2014. 
The impact of opioid substitution therapy on mortality post-release from prison: 
retrospective data linkage study. Addiction 109 (8), 1306–1317. https://doi.org/ 
10.1111/add.12536. 

Department of Health, 2022. The Pharmaceutical Benefits Scheme: Opiate Dependence 
Treatment Program. Australian Government. 〈https://www.pbs.gov.au/bro 
wse/section100-md〉. 

Department of Health and Human Services, 2016. Policy for maintenance 
pharmacotherapy for opioid dependence Victorian Government. State Gov. Vic. 
(https://www.health.vic.gov.au/publications/policy-for-maintenance- 
pharmacotherapy-for-opioid-dependence).  

Dolan, K.A., Shearer, J., White, B., Zhou, J., Kaldor, J., Wodak, A.D., 2005. Four-year 
follow-up of imprisoned male heroin users and methadone treatment: mortality, re- 
incarceration and hepatitis C infection. Addiction 100 (6), 820–828. https://doi.org/ 
10.1111/j.1360-0443.2005.01050.x. 

Dunlop, A.J., White, B., Roberts, J., Cretikos, M., Attalla, D., Ling, R., Lintzeris, N., 2022. 
Treatment of opioid dependence with depot buprenorphine (CAM2038) in custodial 
settings. Addiction 117 (2), 382–391. https://doi.org/10.1111/add.15627. 

Eder, H., Jagsch, R., Kraigher, D., Primorac, A., Ebner, N., Fischer, G., 2005. Comparative 
study of the effectiveness of slow-release morphine and methadone for opioid 
maintenance therapy. Addiction 100 (8), 1101–1109. https://doi.org/10.1111/ 
j.1360-0443.2005.001128.x. 

M. Curtis et al.                                                                                                                                                                                                                                  

https://doi.org/10.1016/j.drugalcdep.2022.109730
https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/latest-release#states-and-territories
https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/latest-release#states-and-territories
https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/latest-release#states-and-territories
https://www.indigenoushpf.gov.au/
https://www.aihw.gov.au/getmedia/caebae24-cef4-4ead-b45c-da2fa8ac87c2/National-Opioid-Pharmacotherapy-Statistics-Annual-Data-collection-2020.pdf.aspx
https://www.aihw.gov.au/getmedia/caebae24-cef4-4ead-b45c-da2fa8ac87c2/National-Opioid-Pharmacotherapy-Statistics-Annual-Data-collection-2020.pdf.aspx
https://www.aihw.gov.au/getmedia/caebae24-cef4-4ead-b45c-da2fa8ac87c2/National-Opioid-Pharmacotherapy-Statistics-Annual-Data-collection-2020.pdf.aspx
https://doi.org/10.1111/add.12440
https://doi.org/10.1111/add.15514
https://doi.org/10.1111/add.12969
https://doi.org/10.1016/S0924-977X(10)70001-8
https://doi.org/10.1016/j.drugalcdep.2017.11.023
https://doi.org/10.1016/j.drugalcdep.2017.11.023
https://doi.org/10.1111/add.12834
https://doi.org/10.1071/AH16149
https://doi.org/10.1071/AH16149
https://doi.org/10.1111/j.1465-3362.2012.00472.x
https://doi.org/10.1111/add.15971
https://doi.org/10.1186/s12939-016-0450-5
https://doi.org/10.1111/add.12536
https://doi.org/10.1111/add.12536
https://www.pbs.gov.au/browse/section100-md
https://www.pbs.gov.au/browse/section100-md
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref16
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref16
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref16
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref16
https://doi.org/10.1111/j.1360-0443.2005.01050.x
https://doi.org/10.1111/j.1360-0443.2005.01050.x
https://doi.org/10.1111/add.15627
https://doi.org/10.1111/j.1360-0443.2005.001128.x
https://doi.org/10.1111/j.1360-0443.2005.001128.x


Drug and Alcohol Dependence 242 (2023) 109730

8

Fazel, S., Yoon, I.A., Hayes, A.J., 2017. Substance use disorders in prisoners: an updated 
systematic review and meta-regression analysis in recently incarcerated men and 
women. Addiction 112 (10), 1725–1739. https://doi.org/10.1111/add.13877. 

Fischer, B., Oviedo-Joekes, E., Blanken, P., Haasen, C., Rehm, J., Schechter, M.T., van 
den Brink, W., 2007. Heroin-assisted treatment (HAT) a decade later: a brief update 
on science and politics. J. Urban Health 84 (4), 552–562. https://doi.org/10.1007/ 
s11524-007-9198-y. 

Freeburn, B., Loggins, S., Lee, K.S.K., Conigrave, K.M., 2022. Coming of age: 21 years of 
providing opioid substitution treatment within an Aboriginal community-controlled 
primary health service. Drug Alcohol Rev. 41 (1), 260–264. https://doi.org/ 
10.1111/dar.13345. 

Gatwiri, K., Rotumah, D., Rix, E., 2021. BlackLivesMatter in Healthcare: Racism and 
Implications for Health Inequity among Aboriginal and Torres Strait Islander Peoples 
in Australia. Int. J. Environ. Res. Public Health 18 (9), 4399. https://doi.org/ 
10.3390/ijerph18094399. 

Geddes, L., Iversen, J., Wand, H., Maher, L., 2021. Incidence and factors associated with 
discontinuation of opioid agonist therapy among people who inject drugs in 
Australia. Addiction 116 (3), 525–535. https://doi.org/10.1111/add.15168. 

Gisev, N., Gibson, A., Larney, S., Kimber, J., Williams, M., Clifford, A., Degenhardt, L., 
2014. Offending, custody and opioid substitution therapy treatment utilisation 
among opioid-dependent people in contact with the criminal justice system: 
comparison of Indigenous and non-Indigenous Australians. BMC Public Health 14 
(920), 920. https://doi.org/10.1186/1471-2458-14-920. 

Gordon, M.S., Kinlock, T.W., Schwartz, R.P., O’Grady, K.E., 2008. A randomized clinical 
trial of methadone maintenance for prisoners: findings at 6 months post-release. 
Addiction 103 (8), 1333–1342. https://doi.org/10.1111/j.1360-0443.2008.002238. 
x. 

Haasen, C., Verthein, U., Degkwitz, P., Berger, J., Krausz, M., Naber, D., 2007. Heroin- 
assisted treatment for opioid dependence: randomised controlled trial. Br. J. 
Psychiatry 191 (1), 55–62. https://doi.org/10.1192/bjp.bp.106.026112. 

Halacas, C., Genat, B., Barney, K., 2015. "Not everyone has that support": An evaluation 
of a series of harm reduction and AOD awareness activities within Victorian 
Aboriginal communities Victorian Aboriginal Community Controlled Health 
Organisation https://drive.google.com/file/d/17EAYNgnDVYQ7dWEPfBWuGW_y_ 
biqUnMe/view.  

Harlow, W., Happell, B.M., Browne, G., Choudhury, J., Pinchin, D., 2013. Triage in 
opioid replacement therapy: what’s the wait. Subst. Use Misuse 48 (1–2), 137–146. 
https://doi.org/10.3109/10826084.2012.736050. 

Jones, N.R., Nielsen, S., Farrell, M., Ali, R., Gill, A., Larney, S., Degenhardt, L., 2021. 
Retention of opioid agonist treatment prescribers across New South Wales, Australia, 
2001-2018: implications for treatment systems and potential impact on client 
outcomes. Drug Alcohol Depend. 219, 108464 https://doi.org/10.1016/j. 
drugalcdep.2020.108464. 

Justice Health. (2015). Victorian Prison Opioid Substitution Therapy Program Guidelines 
Victorian Government. https://www.corrections.vic.gov.au/victorian-prison-opio 
id-substitution-therapy-program-guidelines-2015. 

Keen, C., Kinner, S.A., Young, J.T., Snow, K., Zhao, B., Gan, W., Slaunwhite, A.K., 2021. 
Periods of altered risk for non-fatal drug overdose: a self-controlled case series. 
Lancet Public Health 6 (4), e249–e259. https://doi.org/10.1016/S2468-2667(21) 
00007-4. 

Kerr, T., Marsh, D., Li, K., Montaner, J., Wood, E., 2005. Factors associated with 
methadone maintenance therapy use among a cohort of polysubstance using 
injection drug users in Vancouver. Drug Alcohol Depend. 80 (3), 329–335. https:// 
doi.org/10.1016/j.drugalcdep.2005.05.002. 

Kinlock, T.W., Battjes, R.J., Schwartz, R.P., Team, M.T.C.P., 2005. A novel opioid 
maintenance program for prisoners: report of post-release outcomes. Am. J. Drug 
Alcohol Abus. 31 (3), 433–454. https://doi.org/10.1081/ada-200056804. 

Kinlock, T.W., Gordon, M.S., Schwartz, R.P., Fitzgerald, T.T., O’Grady, K.E., 2009. 
A randomized clinical trial of methadone maintenance for prisoners: results at 12 
months postrelease. J. Subst. Abus. Treat. 37 (3), 277–285. https://doi.org/ 
10.1016/j.jsat.2009.03.002. 

Kinlock, T.W., Gordon, M.S., Schwartz, R.P., O’Grady, K.E., 2013. Individual patient and 
program factors related to prison and community treatment completion in prison- 
initiated methadone maintenance treatment. J. Offender Rehabil. 52 (8), 509–528. 
https://doi.org/10.1080/10509674.2013.782936. 

Kirwan, A., Curtis, M., Dietze, P., Aitken, C., Woods, E., Walker, S., Stoove, M., 2019. The 
Prison and Transition Health (PATH) cohort study: study protocol and baseline 
characteristics of a cohort of men with a history of injecting drug use leaving prison 
in Australia. J. Urban Health 96 (3), 400–410. https://doi.org/10.1007/s11524-019- 
00353-5. 

Larney, S., 2010. Does opioid substitution treatment in prisons reduce injecting-related 
HIV risk behaviours? A systematic review. Addiction 105 (2), 216–223. https://doi. 
org/10.1111/j.1360-0443.2009.02826.x. 

Larney, S., Toson, B., Burns, L., Dolan, K., 2012. Effect of prison-based opioid 
substitution treatment and post-release retention in treatment on risk of re- 
incarceration. Addiction 107 (2), 372–380. https://doi.org/10.1111/j.1360- 
0443.2011.03618.x. 

Larney, S., Gisev, N., Farrell, M., Dobbins, T., Burns, L., Gibson, A., Degenhardt, L., 2014. 
Opioid substitution therapy as a strategy to reduce deaths in prison: retrospective 
cohort study. BMJ Open 4 (4), e004666. https://doi.org/10.1136/bmjopen-2013- 
004666. 

Larson, A., Gillies, M., Howard, P.J., Coffin, J., 2007. It’s enough to make you sick: the 
impact of racism on the health of Aboriginal Australians. Aust. N. Z. J. Public Health 
31 (4), 322–329. https://doi.org/10.1111/j.1753-6405.2007.00079.x. 

Lee, J.D., Malone, M., McDonald, R., Cheng, A., Vasudevan, K., Tofighi, B., 
MacDonald, R., 2021. Comparison of treatment retention of adults with opioid 

addiction managed with extended-release buprenorphine vs daily sublingual 
buprenorphine-naloxone at time of release from jail. JAMA Netw. Open 4 (9), 
e2123032. https://doi.org/10.1001/jamanetworkopen.2021.23032. 

Lintzeris, N., Dunlop, A.J., Haber, P.S., Lubman, D.I., Graham, R., Hutchinson, S., 
Tiberg, F., 2021. Patient-reported outcomes of treatment of opioid dependence with 
weekly and monthly subcutaneous depot vs daily sublingual buprenorphine: a 
randomized clinical trial. JAMA Netw. Open 4 (5), e219041. https://doi.org/ 
10.1001/jamanetworkopen.2021.9041. 

Lo, A., Kerr, T., Hayashi, K., Milloy, M.J., Nosova, E., Liu, Y., Fairbairn, N., 2018. Factors 
associated with methadone maintenance therapy discontinuation among people who 
inject drugs. J. Subst. Abus. Treat. 94, 41–46. https://doi.org/10.1016/j. 
jsat.2018.08.009. 

Longman, C., Lintzeris, N., Temple-Smith, M., Gilchrist, G., 2011. Methadone and 
buprenorphine prescribing patterns of Victorian general practitioners: their first 5 
years after authorisation. Drug Alcohol Rev. 30 (4), 355–359. https://doi.org/ 
10.1111/j.1465-3362.2010.00212.x. 

MacArthur, G.J., van Velzen, E., Palmateer, N., Kimber, J., Pharris, A., Hope, V., 
Hutchinson, S.J., 2014. Interventions to prevent HIV and Hepatitis C in people who 
inject drugs: a review of reviews to assess evidence of effectiveness. Int. J. Drug 
Policy 25 (1), 34–52. https://doi.org/10.1016/j.drugpo.2013.07.001. 

Macswain, M.-A., Farrell-MacDonald, S., Cheverie, M., Fischer, B., 2013. Assessing the 
Impact of Methadone Maintenance Treatment (MMT) on post-release recidivism 
among male federal correctional inmates in Canada. Crim. Justice Behav. 41 (3), 
380–394. https://doi.org/10.1177/0093854813501495. 

Magura, S., Rosenblum, A., Lewis, C., Joseph, H., 1993. The effectiveness of in-jail 
methadone maintenance. J. Drug Issues 23 (1), 75–99. https://doi.org/10.1177/ 
002204269302300106. 

Magura, S., Nwakeze, P.C., Demsky, S.Y., 1998. Pre- and in-treatment predictors of 
retention in methadone treatment using survival analysis. Addiction 93 (1), 51–60. 
https://doi.org/10.1046/j.1360-0443.1998.931516.x. 

Mattick, R.P., Breen, C., Kimber, J., Davoli, M., 2009. Methadone maintenance therapy 
versus no opioid replacement therapy for opioid dependence. Cochrane Database 
Syst. Rev. 3, CD002209 https://doi.org/10.1002/14651858.CD002209.pub2. 

O’Connor, A.M., Cousins, G., Durand, L., Barry, J., Boland, F., 2020. Retention of patients 
in opioid substitution treatment: a systematic review. PLOS One 15 (5), e0232086. 
https://doi.org/10.1371/journal.pone.0232086. 

Pearson, O., Schwartzkopff, K., Dawson, A., Hagger, C., Karagi, A., Davy, C., Exchange, 
2020. Aboriginal community controlled health organisations address health equity 
through action on the social determinants of health of Aboriginal and Torres Strait 
Islander peoples in Australia. BMC Public Health 20 (1), 1859. https://doi.org/ 
10.1186/s12889-020-09943-4. 

Pettit, S., Simpson, P., Jones, J., Williams, M., Islam, M.M., Parkinson, A., Butler, T., 
2019. Holistic primary health care for Aboriginal and Torres Strait Islander 
prisoners: exploring the role of Aboriginal Community Controlled Health 
Organisations. Aust. N. Z. J. Public Health 43 (6), 538–543. https://doi.org/ 
10.1111/1753-6405.12941. 

Platt, L., Minozzi, S., Reed, J., Vickerman, P., Hagan, H., French, C., Hickman, M., 2018. 
Needle and syringe programmes and opioid substitution therapy for preventing HCV 
transmission among people who inject drugs: findings from a Cochrane Review and 
meta-analysis. Addiction 113 (3), 545–563. https://doi.org/10.1111/add.14012. 

Prathivadi, P., Sturgiss, E.A., 2021. When will opioid agonist therapy become a normal 
part of comprehensive health care. e501 Med. J. Aust. 214 (11), 504–505. https:// 
doi.org/10.5694/mja2.51095. 

Santo Jr., T., Clark, B., Hickman, M., Grebely, J., Campbell, G., Sordo, L., Degenhardt, L., 
2021. Association of opioid agonist treatment with all-cause mortality and specific 
causes of death among people with opioid dependence: a systematic review and 
meta-analysis. JAMA Psychiatry 78 (9), 979–993. https://doi.org/10.1001/ 
jamapsychiatry.2021.0976. 

Shepherd, A., Perrella, B., Hattingh, H.L., 2014. The impact of dispensing fees on 
compliance with opioid substitution therapy: a mixed methods study. Subst. Abus. 
Treat., Prev., Policy 9, 32. https://doi.org/10.1186/1747-597X-9-32. 

Shukralla, H., Tongs, J., Siddiqui, N., Herceg, A., 2020. Australian first in aboriginal and 
Torres Strait Islander prisoner health care in the Australian Capital Territory. Aust. 
N. Z. J. Public Health 44 (4), 324. https://doi.org/10.1111/1753-6405.13007. 

Stewart, A.C., Cossar, R., Walker, S., Wilkinson, A.L., Quinn, B., Dietze, P., Stoove, M., 
2021a. Strategies to maximise study retention and limit attrition bias in a 
prospective cohort study of men reporting a history of injecting drug use released 
from prison: the prison and transition health study. BMC Med. Res. Methodol. 21 (1), 
185. https://doi.org/10.1186/s12874-021-01380-0. 

Stewart, A.C., Cossar, R.D., Wilkinson, A.L., Quinn, B., Dietze, P., Walker, S., Stoove, M., 
2021b. The Prison and Transition Health (PATH) cohort study: prevalence of health, 
social, and crime characteristics after release from prison for men reporting a history 
of injecting drug use in Victoria, Australia. Drug Alcohol Depend. 227, 108970 
https://doi.org/10.1016/j.drugalcdep.2021.108970. 

Stewart, A.C., Cossar, R., Lee Wilkinson, A., Scott, N., Dietze, P., Quinn, B., Stoove, M., 
2022. Psychiatric well-being among men leaving prison reporting a history of 
injecting drug use: a longitudinal analysis. Aust. N. Z. J. Psychiatry 56 (8), 
1034–1043. https://doi.org/10.1177/00048674211048143. 

Tran, A.D., Chen, R., Nielsen, S., Zahra, E., Degenhardt, L., Santo Jr., T., Larance, B., 
2022. Economic analysis of out-of-pocket costs among people in opioid agonist 
treatment: A cross-sectional survey in three Australian jurisdictions. Int. J. Drug 
Policy 99, 103472. https://doi.org/10.1016/j.drugpo.2021.103472. 

Visher, C.A., Debus-Sherrill, S.A., Yahner, J., 2010. Employment after prison: a 
longitudinal study of former prisoners. Justice Q. 28 (5), 698–718. https://doi.org/ 
10.1080/07418825.2010.535553. 

M. Curtis et al.                                                                                                                                                                                                                                  

https://doi.org/10.1111/add.13877
https://doi.org/10.1007/s11524-007-9198-y
https://doi.org/10.1007/s11524-007-9198-y
https://doi.org/10.1111/dar.13345
https://doi.org/10.1111/dar.13345
https://doi.org/10.3390/ijerph18094399
https://doi.org/10.3390/ijerph18094399
https://doi.org/10.1111/add.15168
https://doi.org/10.1186/1471-2458-14-920
https://doi.org/10.1111/j.1360-0443.2008.002238.x
https://doi.org/10.1111/j.1360-0443.2008.002238.x
https://doi.org/10.1192/bjp.bp.106.026112
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref28
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref28
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref28
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref28
http://refhub.elsevier.com/S0376-8716(22)00467-7/sbref28
https://doi.org/10.3109/10826084.2012.736050
https://doi.org/10.1016/j.drugalcdep.2020.108464
https://doi.org/10.1016/j.drugalcdep.2020.108464
https://www.corrections.vic.gov.au/victorian-prison-opioid-substitution-therapy-program-guidelines-2015
https://www.corrections.vic.gov.au/victorian-prison-opioid-substitution-therapy-program-guidelines-2015
https://doi.org/10.1016/S2468-2667(21)00007-4
https://doi.org/10.1016/S2468-2667(21)00007-4
https://doi.org/10.1016/j.drugalcdep.2005.05.002
https://doi.org/10.1016/j.drugalcdep.2005.05.002
https://doi.org/10.1081/ada-200056804
https://doi.org/10.1016/j.jsat.2009.03.002
https://doi.org/10.1016/j.jsat.2009.03.002
https://doi.org/10.1080/10509674.2013.782936
https://doi.org/10.1007/s11524-019-00353-5
https://doi.org/10.1007/s11524-019-00353-5
https://doi.org/10.1111/j.1360-0443.2009.02826.x
https://doi.org/10.1111/j.1360-0443.2009.02826.x
https://doi.org/10.1111/j.1360-0443.2011.03618.x
https://doi.org/10.1111/j.1360-0443.2011.03618.x
https://doi.org/10.1136/bmjopen-2013-004666
https://doi.org/10.1136/bmjopen-2013-004666
https://doi.org/10.1111/j.1753-6405.2007.00079.x
https://doi.org/10.1001/jamanetworkopen.2021.23032
https://doi.org/10.1001/jamanetworkopen.2021.9041
https://doi.org/10.1001/jamanetworkopen.2021.9041
https://doi.org/10.1016/j.jsat.2018.08.009
https://doi.org/10.1016/j.jsat.2018.08.009
https://doi.org/10.1111/j.1465-3362.2010.00212.x
https://doi.org/10.1111/j.1465-3362.2010.00212.x
https://doi.org/10.1016/j.drugpo.2013.07.001
https://doi.org/10.1177/0093854813501495
https://doi.org/10.1177/002204269302300106
https://doi.org/10.1177/002204269302300106
https://doi.org/10.1046/j.1360-0443.1998.931516.x
https://doi.org/10.1002/14651858.CD002209.pub2
https://doi.org/10.1371/journal.pone.0232086
https://doi.org/10.1186/s12889-020-09943-4
https://doi.org/10.1186/s12889-020-09943-4
https://doi.org/10.1111/1753-6405.12941
https://doi.org/10.1111/1753-6405.12941
https://doi.org/10.1111/add.14012
https://doi.org/10.5694/mja2.51095
https://doi.org/10.5694/mja2.51095
https://doi.org/10.1001/jamapsychiatry.2021.0976
https://doi.org/10.1001/jamapsychiatry.2021.0976
https://doi.org/10.1186/1747-597X-9-32
https://doi.org/10.1111/1753-6405.13007
https://doi.org/10.1186/s12874-021-01380-0
https://doi.org/10.1016/j.drugalcdep.2021.108970
https://doi.org/10.1177/00048674211048143
https://doi.org/10.1016/j.drugpo.2021.103472
https://doi.org/10.1080/07418825.2010.535553
https://doi.org/10.1080/07418825.2010.535553


Drug and Alcohol Dependence 242 (2023) 109730

9

Wickersham, J.A., Zahari, M.M., Azar, M.M., Kamarulzaman, A., Altice, F.L., 2013. 
Methadone dose at the time of release from prison significantly influences retention 
in treatment: implications from a pilot study of HIV-infected prisoners transitioning 
to the community in Malaysia. Drug Alcohol Depend. 132 (1–2), 378–382. https:// 
doi.org/10.1016/j.drugalcdep.2013.01.005. 

Williams, N., Nasir, R., Smither, G., Troon, S., 2006. Providing opioid substitution 
treatment to Indigenous heroin users within a community health service setting in 
Adelaide. Drug Alcohol Rev. 25 (3), 227–232. https://doi.org/10.1080/ 
09595230600644699. 

Wilson, A.M., Kelly, J., Jones, M., O’Donnell, K., Wilson, S., Tonkin, E., Magarey, A., 
2020. Working together in Aboriginal health: a framework to guide health 

professional practice. BMC Health Serv. Res. 20 (1), 601. https://doi.org/10.1186/ 
s12913-020-05462-5. 

Winter, R.J., Young, J.T., Stoove, M., Agius, P.A., Hellard, M.E., Kinner, S.A., 2016. 
Resumption of injecting drug use following release from prison in Australia. Drug 
Alcohol Depend. 168, 104–111. https://doi.org/10.1016/j.drugalcdep.2016.08.640. 

Zahra, E., Chen, R., Nielsen, S., Tran, A.D., Santo Jr., T., Degenhardt, L., Larance, B., 
2022. Examining the cost and impact of dosing fees among clients in opioid agonist 
treatment: Results from a cross-sectional survey of Australian treatment clients. Drug 
Alcohol Rev. 41 (4), 841–850. https://doi.org/10.1111/dar.13437. 

M. Curtis et al.                                                                                                                                                                                                                                  

https://doi.org/10.1016/j.drugalcdep.2013.01.005
https://doi.org/10.1016/j.drugalcdep.2013.01.005
https://doi.org/10.1080/09595230600644699
https://doi.org/10.1080/09595230600644699
https://doi.org/10.1186/s12913-020-05462-5
https://doi.org/10.1186/s12913-020-05462-5
https://doi.org/10.1016/j.drugalcdep.2016.08.640
https://doi.org/10.1111/dar.13437

	Discontinuation of opioid agonist treatment following release from prison in a cohort of men who injected drugs prior to im ...
	1 Introduction
	2 Methods
	2.1 OAT in Victoria, Australia
	2.2 Data sources, participants and eligibility
	2.3 Outcome
	2.4 Covariates
	2.5 Data analysis

	3 Results
	3.1 Participant characteristics
	3.2 Incidence of OAT discontinuation post-release
	3.3 Associations with OAT discontinuation post-release

	4 Discussion
	4.1 Limitations

	5 Conclusion
	Role of Funding Source
	CRediT authorship contribution statement
	Conflict of interest
	Acknowledgements
	Appendix A Supporting information
	References


