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Abstract

Objective: 

To describe opioid agonist treatment prescribing rates in provincial prisons and compare 

with community prescribing rates.

Design:

We used quarterly, cross-sectional data on the number and proportion of people 

prescribed opioid agonist treatment in prison populations. Trends were compared with 

Ontario surveillance data from prescribers, reported on a monthly basis. 

Setting:

Provincial prisons and general population in Ontario, Canada between 2015 and 2018. 

Participants: 

Adults incarcerated in provincial prisons and people ages 15 years and older in Ontario.

Main Outcomes and Measures:

Opioid agonist treatment prescribing prevalence, defined as treatment with methadone or 

buprenorphine/naloxone.

Results:

In prison, 6.9% to 8.4% of people were prescribed methadone; 0.8% to 4.8% 

buprenorphine/naloxone; and 8.2% to 13.2% either treatment over the study period. 

Between 2015 and 2018, methadone prescribing prevalence did not substantially change 

in prisons or in the general population. The prevalence rate of buprenorphine/naloxone 

prescribing increased in prisons by 1.70 times per year (95%CI 1.47-1.96), which was 

significantly higher than the increase in community prescribing: 1.20 (95%CI 1.19-1.21). 

Buprenorphine/naloxone prescribing prevalence was significantly different across 

prisons.

Conclusions:

Opioid agonist treatment prescribing increased between 2015 and 2018 in provincial 

prisons in Ontario, Canada due to increased buprenorphine/naloxone prescribing, and 

increased more in prisons than in the general population. 

Article Summary: 

Strengths of this study
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- This is the first study describing the rates of opioid agonist treatment prescribing 

in a prison population over time and during the opioid overdose crisis.

- We used whole population prescribing rates for people in prisons and in the 

community.

Limitations of this study

- We lack data on the prevalence of opioid use disorder to determine opioid agonist 

treatment coverage for people with opioid use disorder. 

Keywords: 

Opioid-Related Disorders, Addiction Medicine, Prisons, Prisoners, Opiate Substitution 

Treatment
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Background

There is a substantial burden of opioid-related morbidity and mortality in people who 

experience incarceration in Canada.1-4 Research consistently identifies high rates of 

substance use disorders in this population,5-10 and a majority of people report recent drug 

use at the time of admission to custody,7,8,11-14 including use of opioids,12 and a 

substantial proportion use drugs in custody.8,13,15-17 People who experience incarceration 

commonly engage in behaviours such as injecting drugs,5,11,12,14,16,18-23 sharing needles 

and other paraphernalia,5,18,20,23-25 and polysubstance use,7,11 which increase the risk of 

harms such as overdose and bloodborne infections. Further, evidence from Ontario 

reveals that the risk of death from overdose is high in this population compared to the 

general population, in particular at the time of release.1,2 Not only do people in prison 

have higher rates of illicit substance use, but people who use drugs have higher rates of 

incarceration in the context of the criminalization of drug use.26

Opioid agonist treatment (OAT) is the first line treatment for opioid use disorder (OUD), 

and the standard of care across Canada.27 OAT provides a long-acting opioid medication 

that binds to opioid receptors and prevents drug cravings and opioid withdrawal 

symptoms. OAT reduces both all-cause and overdose mortality.28 In incarcerated 

populations, OAT reduces HIV transmission and complications, hepatitis C transmission 

and complications, and mortality after release, and improves a host of other health, social, 

and psychological outcomes.29-32 Implementation of a state-wide correctional OAT 

program in Rhode Island produced a 60.5% reduction in overdose mortality rates within 1 

year of release from prison.33 OAT may also positively impact recidivism, but available 

evidence is limited in quantity and quality.34

Though challenges to access remain, OAT is widely available in the community and is 

being rapidly scaled in response to the current opioid overdose crisis. Canadian and 

international law confers an obligation to provide equivalent care in prison. The United 

Nations Standard Minimum Rules for the Treatment of Prisoners, also known as the 

Nelson Mandela Rules, were adopted by the UN General Assembly in 2015 and call for 

prison health care services that are comparable to community services and continuity of 

care from the community to prison and back again.35 Despite the burden of opioid-related 

morbidity and mortality, evidence of OAT effectiveness, and the principle of 
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equivalence, access to OAT in correctional facilities is often limited. A recent qualitative 

study of OAT prescribing in provincial correctional facilities in Ontario demonstrated 

that many physicians working in this setting do not prescribe OAT, and a minority 

initiate OAT for patients in custody.36 Quantitative data from Vancouver, British 

Columbia revealed that among 597 recently incarcerated people with opioid use disorder, 

only 35% were prescribed OAT while in custody, and less that 10% of those prescribed 

OAT in custody were new initations.37 

Information on OAT use in people in prison is important to understand whether this 

population has access to this evidence-based treatment, which could mitigate the risk of 

harms for people who experience incarceration. We aimed to describe rates of OAT 

prescribing in provincial prisons in Ontario, Canada between 2015 and 2018, and 

compared this with rates of OAT prescribing in the community.

Methods

Context

Provincial prisons in Canada hold adults aged 18 years and older who are awaiting trial 

or sentencing, or who are sentenced to less than 2 years in prison. In Ontario, provincial 

prisons are publicly funded and administered by the Ministry of the Solicitor General. We 

use the term “provincial prison” to represent all provincial correctional facilities, and 

“people who experience incarceration” to represent the population of those who 

experience detention and incarceration in provincial prisons, and “in custody” to refer to 

the time while in a provincial prison.

For Ontario residents, hospitalizations and medically necessary physician services are 

paid for through the public health insurance system, the Ontario Health Insurance Plan 

(OHIP), including while in provincial prison. In custody, prescribed medications are paid 

for by the Ministry of the Solicitor General. In the community, a subset of OHIP-eligible 

people are eligible for coverage of prescribed medication costs through the Ontario Drug 

Benefit (ODB) program, including people aged 65 years or older, and people who receive 

benefits based on financial need and employment status or disability.

Regarding health care in Ontario provincial prisons, people are routinely assessed by a 

nurse on admission, which includes a history of prescribed medications and substance 
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use. They are then seen by a physician or nurse practitioner in the ensuing weeks or 

sooner if medically indicated. The physician or nurse practitioner may order prescribed 

medications without seeing a patient, e.g., at the time of admission for continuity of 

medication, or after assessing the patient. The model of care in Ontario prisons requires 

that every facility have at least one OAT prescriber but does not require all primary care 

physicians to prescribe OAT, which may represent a barrier to accessing OAT. As this 

study was a review of administrative health data, patients and the public were not 

consulted in the development of this study.

Data Sources

The Ministry of the Solicitor General provided quarterly snapshot data between 2015 and 

2018 on the number and proportion of people in each provincial prison who were 

prescribed buprenorphine/naloxone and methadone, which were the two forms of OAT 

available during the period under study. These snapshots were aggregate cross-sectional 

data of people prescribed these treatments on a single day. These data are routinely 

reported by health care staff in each provincial prison to the Ministry of the Solicitor 

General. The Ministry of the Solicitor General also provided data on the number of 

people in each prison. Data were not available by age-group or gender. One prison closed 

in 2018 but data for that prison were included up to that date (i.e., excluding the last two 

time periods).

We accessed data on OAT use rates and proportions in the community between 2015 and 

2018 using publicly available data from the Narcotics Monitoring System (NMS), which 

included people ages 15 and older who received methadone or buprenorphine/naloxone 

in Ontario between January 1 2015 and December 31 2018. The NMS is administered by 

Ontario’s Ministry of Health and collects information from dispensers on all prescribed 

monitored drugs dispensed to people in the community in Ontario (i.e., not including 

people in hospital or in provincial prisons), including buprenorphine/naloxone and 

methadone. We accessed these data through the Ontario Prescription Opioid Tool, which 

is a publicly available tool that presents data on the number and rates of people 

prescribed all opioids, including OAT, in Ontario.38 These data are available as counts 

(absolute number of prescriptions) and a rate per 1000 population on a monthly and 
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yearly basis. Yearly data are available by sex, and by age groups. Age groups are 0-14, 

15-24, 25-44, 45-64, and 65+ years of age. Data for OAT were presented for ages 15 and 

older and so our analyses use data for age 15 and older.

Statistical Analysis

We describe the rates of prescribed OAT as the percent of people in the applicable study 

population receiving OAT in the time period of data capture (prevalence rates expressed 

as percent or per population size). We also estimated the rate of change in OAT 

prescribing prevalence between February 2015 and September 2018 across provincial 

prisons and the rate of change in prescribing in the community over the same time period. 

Rates of change were expressed as prevalence rate ratios (PRR) per year and were 

estimated using Poisson regression with robust standard errors. Prevalence rates of opioid 

agonist prescribing for all of Ontario were graphed by time. We performed simple Wald 

contrasts to determine if the PRRs for OAT prescribing, using pooled data across prisons, 

were significantly different (α level of .05) from the overall provincial rates of change, in 

the 2015 to 2018 time period.

Variability in OAT prescribing across prisons and over time, was illustrated using box-

plot graphs. These present the median prescribing rate, across prisons, the 25th and 75th 

percentiles for prescribing rates and markers for prisons with prescribing rates outside 

this range. Hypothesis tests assessed if the observed differences in prescribing rates 

across prisons were statistically significant as a main effect. These were conducted as 

overall significance tests for a main effect in prescribing rate across prison (global test for 

all prisons being different from the overall mean rate). Tests for overall differences across 

prisons were performed using negative binomial regression controlling for time of 

reporting. For tests of statistical significance, α was set at .05. Analyses were performed 

using Stata software, version 16 (StataCorp).

Results     

We examined data for 26 provincial prisons. We had cross-sectional prescribing data for 

provincial prisons at two time points in 2015, four time points in 2016, four time points in 

2017, and two time points in 2018. During the period under study, the cross-sectional 
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population size for the included provincial prisons ranged from 11 people in the smallest 

prison to 1,096, and the total population across the 26 provincial prisons ranged between 

7,140 and 8,122. 

Over the study period and across provincial prisons, the total percentage of people treated 

with methadone ranged between 6.9% and 8.4%, with buprenorphine/naloxone ranged 

between 0.8% and 4.8%, and with either treatment ranged between 8.2% and 13.2% 

(Figure 1). 

As shown in Table 1, methadone prescribing did not increase significantly in the prison 

population between 2015 and 2018, and it decreased by a factor of 0.99 per year in the 

whole population. In contrast, buprenorphine/naloxone prescribing increased 

significantly in provincial prisons as well as in the whole population: the prevalence rate 

increased in provincial prisons by a factor of 1.70 per year, which was significantly 

higher than the increase in prescribing for the whole population, where the prevalence 

rate increased by 1.20 times per year. 

The percentage of people prescribed OAT was variable across provincial prisons, as 

shown in Figure 2. Methadone prescribing across prisons was fairly consistent over the 

time period. Buprenorphine/naloxone prescribing across prisons increased over the time 

period with the median prevalence, and 25th and 75th percentiles all increasing over the 

period under study. Relative to the overall pattern for methadone, 

buprenorphine/naloxone prescribing was more variable across prisons, with several 

prisons being outliers with prescribing rates far higher than those seen in the lower 75% 

of all prisons. 

The difference in prescribing prevalence between prisons was statistically significant, as 

a main effect for prison, and beyond variability by chance. Results for the global tests 

contrasting prevalence across all 26 prisons relative to the provincial average in prisons 

(testing as a main effect) were statistically significant (p<0.001;25df) in all cases. Results 

from likelihood ratio tests for prisons after controlling for date of data collection were 

similarly statistically significant for all three models for methadone, 

buprenorphine/naloxone and overall OAT (p<0.001;25df). The same modeling confirmed 

that there was no statistically significant trend over time in for methadone prescribing, 

during this time window (there was no trend treating date as a continuous variable or for 
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reporting date treated as categorical). All analyses found significant effects for both date 

(i.e., trend over time) and across prisons (as a categorical main effect) for 

buprenorphine/naloxone prescribing and any OAT prescribing.

Discussion

This study demonstrates that rates of OAT prescribing increased over the study period in 

provincial prisons. This may reflect increased need over time, as opioid-related 

emergency department visits and mortality in Ontario increased year-over-year from 

2015 to 2018 and hospitalizations increased every year but one from 2015 to 2018.39 It 

may also reflect changes in accessibility or acceptance of OAT in Ontario prisons. We 

also found there were highly variable rates of OAT prescribing across provincial prisons 

for the same time period, which is unlikely to be solely attributable to variation in patient 

eligibility for and interest in treatment. Some of the difference in rates of OAT 

prescribing between prisons may reflect regional variability in community prescribing, 

which we did not assess in this study. 

This study has several limitations. Information on OAT prescribing was only available as 

quarterly point-in-time data. These data do not differentiate between initiation of OAT 

and continuation of OAT in provincial prison, and this information would be relevant for 

developing interventions to improve OAT access and quality in prisons. In the absence of 

individual-level clinical data, we are unable to examine characteristics of individuals 

treated over time or assess whether there was continuity of OAT on admission and 

release. We are also not able to understand whether people have access to OAT, e.g., 

whether people were offered OAT on admission if indicated, or indicators of high-quality 

OAT, such as whether dose was increased in a timely fashion and whether a therapeutic 

dose was achieved. Further information from charts and from people in prisons would 

provide additional information. Information on OAT receipt and OAT coverage in the 

community was available in age groups that did not match the age group of the 

incarcerated population; community data was presented for the age group of 15 years of 

age and older, while the incarcerated population was ages 18 and up.

A recent study of Berlin prisons examined similar questions regarding prevalence of 

OAT prescribing.40 They found that 6.8% of the incarcerated population was on OAT. 

Page 10 of 19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

10

We found a substantially higher prevalence rate, which may be due to differing need 

between these two contexts. Our study adds to that by including data over a several year 

period, for a large population, in North America during opioid overdose crisis, and 

compares across institutions and with community. In comparison theirs is very recent and 

only examines a single point in time; however, they were able to determine the 

prevalence of opioid dependence and thus look at treatment coverage.

While it is encouraging to see an upward trend in correctional OAT prescribing in this 

population, the degree to which treatment needs are being met in this setting remains 

unclear as we lack data on the prevalence of opioid use disorder in people in Ontario 

provincial prisons. To support health system and treatment planning, research is needed 

to determine the prevalence of opioid use disorder and to describe OAT access, initiation 

and continuity for people who experience incarceration. Such work would be facilitated 

through the use of clinical data as well as administrative data, and the lack of an 

electronic medical record in Ontario provincial prisons is a current barrier to data 

collection and analysis. In addition, research should explore differences between prisons 

that may prevent or promote access to high quality OAT, and facilitators to OAT access 

in other jurisdictions that have successfully improved OAT access.

Research and public health interventions should also consider the structural forces that 

create an environment where people who use drugs are more likely to experience 

incarceration. Criminalization of drug use ipso facto leads to incarceration, and structural 

factors such as homelessness and poverty create conditions that further increase the risk 

of incarceration. Of particular importance are the ways that racism and colonization 

shape drug policy, the policing of Black and Indigenous people, and the over-

incarceration of Black and Indigenous people in Canada. Increasing OAT access may 

reduce the likelihood of subsequent incarceration.41

This study demonstrates that OAT prescribing increased substantially between 2015 and 

2018 in provincial prisons in Ontario, Canada. Furthermore, there was significant 

variation in prescribing prevalence between different prisons. Future research is needed 

on opioid use disorder prevalence in people in prisons and on institutional and systems 

level factors that promote or inhibit access to OAT. In the meantime, health and 

correctional staff and administration should work to support universal access to high 
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quality OAT for people with opioid use disorder in provincial prison and after release. 

Supporting treatment for opioid use disorder could prevent the substantial burden and 

harms associated with opioid use in this population.
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Figure 1. Percentage of people prescribed OAT in provincial prisons and in the whole 
population in Ontario, 2015 to 2018 by OAT type
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Table 1. Prevalence rate ratio of trends in prescribed methadone, buprenorphine/ 
naloxone or either in Ontario, Canada, 2015 to 2018

Provincial prison population* Whole population
PRR 95% CI p 

value 
for 
trend

PRR 95% CI p 
value 
for 
trend

Are PRRs 
different?

Methadone 1.01 0.94 1.09 0.77 0.99 0.99 0.999 0.034 p=0.078
Buprenorphine/
naloxone

1.70 1.47 1.96 0.000 1.20 1.19 1.21 0.000 p<0.001

Any OAT 1.12 1.04 1.21 0.003 1.04 1.04 1.04 0.000 p<0.001
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Figure 2. Boxplots* of percent of people prescribed methadone, buprenorphine/ 
naloxone or either per quarter across provincial prisons in Ontario, 2015 to 2018

*The centre line indicates the median prevalence of prescribing, and the box shows the 
range in rates for the 25th and 75th percentiles for prevalence of prescribing; dots indicate 
provincial prisons with extreme prevalence rates.

Page 15 of 19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

15

References
1. Groot E, Kouyoumdjian FG, Kiefer L, et al. Drug toxicity deaths after release 

from incarceration in Ontario, 2006-2013: review of Coroner’s cases. PLoS 
One. 2016;11(7):e0157512.

2. Kouyoumdjian FG, Kiefer L, Wobeser W, Gonzalez A, Hwang SW. Mortality 
over 12 years of follow-up in people admitted to provincial custody in 
Ontario: a retrospective cohort study. CMAJ open. 2016;4(2):E153.

3. Green S, Foran J, Kouyoumdjian FG. Access to primary care in adults in a 
provincial correctional facility in Ontario. BMC research notes. 2016;9(1):131.

4. Kouyoumdjian F, Schuler A, Matheson FI, Hwang SW. Health status of 
prisoners in Canada: Narrative review. Canadian Family Physician. 
2016;62(3):215-222.

5. A health care needs assessment of federal inmates in Canada. Canadian 
Journal of Public Health. 2004;95(Suppl. 1):S9-S63.

6. Rezansoff SN, Moniruzzaman A, Gress C, Somers JM. Psychiatric diagnoses 
and multiyear criminal recidivism in a Canadian provincial offender 
population. Psychology, Public Policy, and Law. 2013;19(4):443.

7. Mullins P, Farrell S. Offender Substance Use Patterns-Aboriginal and Non-
Aboriginal Offenders. Research Branch, Correctional Service Canada; 2012.

8. Smith A, Cox K, Poon C, Stewart D, Society MC. Time Out III: A profile of BC 
youth in custody. Vancouver, BC: McCreary Centre Society;2013.

9. Beaudette J. Prevalence of Mental Health Disorders Among Incoming Federal 
Offenders: Atlantic, Ontario, & Pacific Regions. Research Branch, Correctional 
Service Canada; 2013.

10. Kouyoumdjian FG, Cheng SY, Fung K, et al. The health care utilization of 
people in prison and after prison release: A population-based cohort study in 
Ontario, Canada. PloS one. 2018;13(8):e0201592.

11. Nicholls TL, Lee Z, Corrado RR, Ogloff JR. Women inmates' mental health 
needs: Evidence of the validity of the Jail Screening Assessment Tool (JSAT). 
International Journal of Forensic Mental Health. 2004;3(2):167-184.

12. Kouyoumdjian FG, Calzavara LM, Kiefer L, Main C, Bondy SJ. Drug use prior to 
incarceration and associated socio-behavioural factors among males in a 
provincial correctional facility in Ontario, Canada. Canadian Journal of Public 
Health. 2014;105(3):e198-e202.

13. Plourde C, Brochu S, Gendron A, Brunelle N. Pathways of substance use 
among female and male inmates in Canadian federal settings. The Prison 
Journal. 2012;92(4):506-524.

14. Zakaria D, Borgatta F, Jarvis A, Thompson JM. Summary of Emerging Findings 
from the 2007 National Inmate Infection Diseases and Risk-Behaviours Survey. 
Correctional Service of Canada, Research Branch; 2010.

15. Kunic D, Grant BA. The Computerized Assessment of Substance Abuse (CASA): 
results from the demonstration project. Research Branch, Correctional Service 
of Canada; 2006.

16. Martin RE, Remple V, Gold F, Berkowitz J, Murphy W, Money D. Drug use and 
risk of bloodborne infections. Canadian Journal of Public Health. 
2005;96(2):97-101.

Page 16 of 19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

16

17. Grant BA, Varis DD, Lefebvre D. Intensive support units (ISU) for federal 
offenders with substance abuse problems: an impact analysis. Correctional 
Service Canada; 2005.

18. Calzavara LM, Burchell AN, Schlossberg J, et al. Prior opiate injection and 
incarceration history predict injection drug use among inmates. Addiction. 
2003;98(9):1257-1265.

19. Johnson SL, Moser A, Cheverie M. Assessing the impact of enhanced drug 
interdiction activities at Kingston Penitentiary: a pilot study. Correctional 
Service of Canada, Research Branch; 2011.

20. Robinson D, Mirabelli L. Summary of findings of the 1995 CSC national inmate 
survey. Correctional Service Canada, Correctional Research & Development; 
1996.

21. Network CHAL. Canada: study provides further evidence of risk of hepatitis C 
and HIV transmission in prisons. HIV/AIDS Policy & Law Review. 2004;9(3):2.

22. DeBeck K, Kerr T, Li K, Milloy MJ, Montaner J, Wood E. Incarceration and drug 
use patterns among a cohort of injection drug users. Addiction. 
2009;104(1):69-76.

23. Farrell S, Ross J, Ternes M, Kunic D. Prevalence of injection drug use among 
male offenders. Research Branch, Correctional Service Canada; 2010.

24. Buxton J, Rothon D, Durigon M, et al. Hepatitis C and HIV prevalence using 
oral mucosal transudate, and reported drug use and sexual behaviours of 
youth in custody in British Columbia. Canadian Journal of Public Health. 
2009;100(2):121-124.

25. Ford P, Pearson M, Sankar-Mistry P, Stevenson T, Bell D, Austin J. HIV, 
hepatitis C and risk behaviour in a Canadian medium-security federal 
penitentiary. Qjm. 2000;93(2):113-119.

26. Fischer B, Cruz MF, Rehm J. Illicit opioid use and its key characteristics: a 
select overview and evidence from a Canadian multisite cohort of illicit 
opioid users (OPICAN). The Canadian Journal of Psychiatry. 2006;51(10):624-
634.

27. Bruneau J, Ahamad K, Goyer M-È, et al. Management of opioid use disorders: 
a national clinical practice guideline. Cmaj. 2018;190(9):E247-E257.

28. Sordo L, Barrio G, Bravo MJ, et al. Mortality risk during and after opioid 
substitution treatment: systematic review and meta-analysis of cohort 
studies. bmj. 2017;357.

29. Kamarulzaman A, Reid SE, Schwitters A, et al. Prevention of transmission of 
HIV, hepatitis B virus, hepatitis C virus, and tuberculosis in prisoners. The 
Lancet. 2016;388(10049):1115-1126.

30. Hedrich D, Alves P, Farrell M, Stöver H, Møller L, Mayet S. The effectiveness of 
opioid maintenance treatment in prison settings: a systematic review. 
Addiction. 2012;107(3):501-517.

31. Marsden J, Stillwell G, Jones H, et al. Does exposure to opioid substitution 
treatment in prison reduce the risk of death after release? A national 
prospective observational study in England. Addiction. 2017;112(8):1408-
1418.

Page 17 of 19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

17

32. Degenhardt L, Larney S, Kimber J, et al. The impact of opioid substitution 
therapy on mortality post-release from prison: retrospective data linkage 
study. Addiction. 2014;109(8):1306-1317.

33. Green TC, Clarke J, Brinkley-Rubinstein L, et al. Postincarceration fatal 
overdoses after implementing medications for addiction treatment in a 
statewide correctional system. JAMA psychiatry. 2018;75(4):405-407.

34. Perry AE, Neilson M, Martyn-St James M, et al. Pharmacological interventions 
for drug-using offenders. Cochrane Database of Systematic Reviews. 2015(6).

35. Assembly UNG. United Nations Standard Minimum Rules for the Treatment 
of Prisoners (the Nelson Mandela Rules). In: Nations U, ed2015.

36. Kouyoumdjian FG, Patel A, To MJ, Kiefer L, Regenstreif L. Physician 
prescribing of opioid agonist treatments in provincial correctional facilities 
in Ontario, Canada: A survey. PloS one. 2018;13(2):e0192431.

37. Bozinoff N, DeBeck K, Milloy M, et al. Utilization of opioid agonist therapy 
among incarcerated persons with opioid use disorder in Vancouver, Canada. 
Drug and alcohol dependence. 2018;193:42-47.

38. Ontario Prescription Opioid Tool. Ontario Drug Policy Research Network; 
2020. https://odprn.ca/ontario-opioid-drug-observatory/ontario-
prescription-opioid-tool/. Accessed September 1 2020.

39. Interactive Opioid Tool. Queen’s Printer for Ontario; 2020. 
https://www.publichealthontario.ca/en/data-and-analysis/substance-
use/interactive-opioid-tool.

40. von Bernuth K, Seidel P, Krebs J, et al. Prevalence of Opioid Dependence and 
Opioid Agonist Treatment in the Berlin Custodial Setting: A Cross-Sectional 
Study. Frontiers in Psychiatry. 2020;11:794.

41. Russolillo A, Moniruzzaman A, McCandless LC, Patterson M, Somers JM. 
Associations between methadone maintenance treatment and crime: a 
17-year longitudinal cohort study of Canadian provincial offenders. 
Addiction. 2018;113(4):656-667.

Page 18 of 19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://odprn.ca/ontario-opioid-drug-observatory/ontario-prescription-opioid-tool/
https://odprn.ca/ontario-opioid-drug-observatory/ontario-prescription-opioid-tool/
https://www.publichealthontario.ca/en/data-and-analysis/substance-use/interactive-opioid-tool
https://www.publichealthontario.ca/en/data-and-analysis/substance-use/interactive-opioid-tool


For peer review only

1

STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

Item 
No Recommendation

Page
No

(a) Indicate the study’s design with a commonly used term in the title 
or the abstract

1Title and abstract 1

(b) Provide in the abstract an informative and balanced summary of 
what was done and what was found

2-3

Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 

being reported
4

Objectives 3 State specific objectives, including any prespecified hypotheses 5

Methods
Study design 4 Present key elements of study design early in the paper 6,7
Setting 5 Describe the setting, locations, and relevant dates, including periods 

of recruitment, exposure, follow-up, and data collection
5,6,7

Participants 6 (a) Give the eligibility criteria, and the sources and methods of 
selection of participants

6,7

Variables 7 Clearly define all outcomes, exposures, predictors, potential 
confounders, and effect modifiers. Give diagnostic criteria, if 
applicable

4,6

Data sources/ 
measurement

8*  For each variable of interest, give sources of data and details of 
methods of assessment (measurement). Describe comparability of 
assessment methods if there is more than one group

6,7

Bias 9 Describe any efforts to address potential sources of bias N/A
Study size 10 Explain how the study size was arrived at 6,7
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why
7

(a) Describe all statistical methods, including those used to control 
for confounding

7

(b) Describe any methods used to examine subgroups and 
interactions

7

(c) Explain how missing data were addressed N/A
(d) If applicable, describe analytical methods taking account of 
sampling strategy

N/A

Statistical methods 12

(e) Describe any sensitivity analyses N/A

Results
(a) Report numbers of individuals at each stage of study—eg 
numbers potentially eligible, examined for eligibility, confirmed 
eligible, included in the study, completing follow-up, and analysed

7,8

(b) Give reasons for non-participation at each stage N/A

Participants 13*

(c) Consider use of a flow diagram N/A
(a) Give characteristics of study participants (eg demographic, 
clinical, social) and information on exposures and potential 
confounders

5,6,7Descriptive data 14*

(b) Indicate number of participants with missing data for each 
variable of interest

N/A

Outcome data 15* Report numbers of outcome events or summary measures 8,12,13,14

Page 19 of 19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

2

(a) Give unadjusted estimates and, if applicable, confounder-adjusted 
estimates and their precision (eg, 95% confidence interval). Make 
clear which confounders were adjusted for and why they were 
included

8.12.13.14

(b) Report category boundaries when continuous variables were 
categorized

N/A

Main results 16

(c) If relevant, consider translating estimates of relative risk into 
absolute risk for a meaningful time period

N/A

Other analyses 17 Report other analyses done—eg analyses of subgroups and 
interactions, and sensitivity analyses

8,9

Discussion
Key results 18 Summarise key results with reference to study objectives 9
Limitations 19 Discuss limitations of the study, taking into account sources of 

potential bias or imprecision. Discuss both direction and magnitude 
of any potential bias

9

Interpretation 20 Give a cautious overall interpretation of results considering 
objectives, limitations, multiplicity of analyses, results from similar 
studies, and other relevant evidence

9,10

Generalisability 21 Discuss the generalisability (external validity) of the study results 10

Other information
Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present 
article is based

11

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org.

Page 20 of 19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only
Rates of opioid agonist treatment prescribing in provincial 

prisons in Ontario, Canada, 2015 to 2018: A repeated cross-
sectional analysis

Journal: BMJ Open

Manuscript ID bmjopen-2021-048944.R1

Article Type: Original research

Date Submitted by the 
Author: 12-Sep-2021

Complete List of Authors: Bodkin, Claire; Hamilton, Department of Family Medicine
Bondy, Susan ; University of Toronto
Regenstreif, Leonora; McMaster University Department of Family 
Medicine
Kiefer, Lori; University of Toronto, Dalla Lana School of Public Health; 
Ontario Ministry of Community Safety and Correctional Services
Kouyoumdjian, Fiona; McMaster University Faculty of Health Sciences, 
Department of Family Medicine

<b>Primary Subject 
Heading</b>: Addiction

Secondary Subject Heading: Evidence based practice, Health policy, Legal and forensic medicine, 
Mental health, Public health

Keywords:
MENTAL HEALTH, PRIMARY CARE, Forensic psychiatry < PSYCHIATRY, 
Substance misuse < PSYCHIATRY, PUBLIC HEALTH, FORENSIC 
MEDICINE

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open



For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/


For peer review only

1

Rates of opioid agonist treatment prescribing in provincial prisons in Ontario, 
Canada, 2015 to 2018: A repeated cross-sectional analysis

Authors: Claire Bodkin, MD1 Susan J. Bondy, PhD2 Lori Regenstreif, MD, MSc1 Lori 

Kiefer, MD, MHSc2,3 Fiona G. Kouyoumdjian, MD, PhD1

Affiliations:
1Department of Family Medicine, McMaster University, Hamilton, Ontario, Canada
2Dalla Lana School of Public Health, University of Toronto, Toronto, Ontario, Canada
3Ontario Ministry of the Solicitor General, Toronto, Ontario, Canada

Corresponding Author:

Claire Bodkin
claire.bodkin@medportal.ca
226-688-8282
David Braley Health Sciences Centre, 3rd floor
100 Main St West
Hamilton, ON
L8P1H6

Manuscript Word Count: 2855

Page 2 of 22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

mailto:claire.bodkin@medportal.ca


For peer review only

2

Abstract

Objective: 

To describe opioid agonist treatment prescribing rates in provincial prisons and compare 

with community prescribing rates.

Design:

We used quarterly, cross-sectional data on the number and proportion of people 

prescribed opioid agonist treatment in prison populations. Trends were compared with 

Ontario surveillance data from prescribers, reported on a monthly basis. 

Setting:

Provincial prisons and general population in Ontario, Canada between 2015 and 2018. 

Participants: 

Adults incarcerated in provincial prisons and people ages 15 years and older in Ontario.

Main Outcomes and Measures:

Opioid agonist treatment prescribing prevalence, defined as treatment with methadone or 

buprenorphine/naloxone.

Results:

In prison, 6.9% to 8.4% of people were prescribed methadone; 0.8% to 4.8% 

buprenorphine/naloxone; and 8.2% to 13.2% either treatment over the study period. 

Between 2015 and 2018, methadone prescribing prevalence did not substantially change 

in prisons or in the general population. The prevalence rate of buprenorphine/naloxone 

prescribing increased in prisons by 1.70 times per year (95%CI 1.47-1.96), which was 

significantly higher than the increase in community prescribing: 1.20 (95%CI 1.19-1.21). 

Buprenorphine/naloxone prescribing prevalence was significantly different across 

prisons.

Conclusions:

The increase in opioid agonist treatment prescribing between 2015 and 2018 in provincial 

prisons shows that efforts to scale up access to treatment in the context of the opioid 

overdose crisis have included people who experience incarceration in Ontario. Further 

work is needed to understand unmet need for treatment, and treatment impacts.

Article Summary: 
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Strengths of this study

- This is the first study describing the rates of opioid agonist treatment prescribing 

in a prison population over time and during the opioid overdose crisis.

- We used whole population prescribing rates for people in prisons and in the 

community.

Limitations of this study

- We lack data on the prevalence of opioid use disorder to determine opioid agonist 

treatment coverage for people with opioid use disorder. 

Keywords: 

Opioid-Related Disorders, Addiction Medicine, Prisons, Prisoners, Opiate Substitution 

Treatment
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Background

There is a substantial burden of opioid-related morbidity and mortality in people who 

experience incarceration in Canada.1-4 Research consistently identifies high rates of 

substance use disorders in this population,5-10 and a majority of people report recent drug 

use at the time of admission to custody,7,8,11-14 including use of opioids,12 and a 

substantial proportion use drugs in custody.8,13,15-17 Reliable estimates of opioid use 

disorder prevalence among incarcerated and non-incarcerated people in Ontario are not 

available. This represents an important information gap and barrier to planning, delivery, 

and evaluation of efforts address opioid related harms in this setting. One Ontario study 

of adult males incarcerated in a provincial prison in 2009 found that 10.4% reported 

injection non-heroin opioid use in the year prior to incarceration, while 4.4% reported 

injection heroin use during the same time period.12 This is an order of magnitude higher 

than Jacka et al’s estimate that 0.63% of the entire Ontario population used any drug 

intravenously in 2011.18 People who experience incarceration commonly engage in 

behaviours such as injecting drugs,5,11,12,14,16,19-24 sharing needles and other 

paraphernalia,5,19,21,24-26 and polysubstance use,7,11 which increase the risk of harms such 

as overdose and bloodborne infections. Further, evidence from Ontario reveals that the 

risk of death from overdose is high in this population compared to the general population, 

in particular at the time of release.1,2 Not only do people in prison have higher rates of 

illicit substance use, but people who use drugs have higher rates of incarceration in the 

context of the criminalization of drug use.27

Opioid agonist treatment (OAT) is the first line treatment for opioid use disorder (OUD), 

and the standard of care across Canada.28 OAT provides a long-acting opioid medication 

that binds to opioid receptors and prevents drug cravings and opioid withdrawal 

symptoms. OAT reduces both all-cause and overdose mortality.29 In incarcerated 

populations, OAT reduces HIV transmission and complications, hepatitis C transmission 

and complications, and mortality after release, and improves a host of other health, social, 

and psychological outcomes.30-33 Implementation of a state-wide correctional OAT 

program in Rhode Island produced a 60.5% reduction in overdose mortality rates within 1 

year of release from prison.34 OAT may also positively impact recidivism, but available 

evidence is limited in quantity and quality.35
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Though challenges to access remain, OAT is widely available in the community and is 

being rapidly scaled in response to the current opioid overdose crisis. Canadian and 

international law confers an obligation to provide equivalent care in prison. The United 

Nations Standard Minimum Rules for the Treatment of Prisoners, also known as the 

Nelson Mandela Rules, were adopted by the UN General Assembly in 2015 and call for 

prison health care services that are comparable to community services and continuity of 

care from the community to prison and back again.36 Despite the burden of opioid-related 

morbidity and mortality, evidence of OAT effectiveness, and the principle of 

equivalence, access to OAT in correctional facilities is often limited. A recent qualitative 

study of OAT prescribing in provincial correctional facilities in Ontario demonstrated 

that many physicians working in this setting do not prescribe OAT, and a minority 

initiate OAT for patients in custody.37 Quantitative data from Vancouver, British 

Columbia revealed that among 597 recently incarcerated people with opioid use disorder, 

only 35% were prescribed OAT while in custody, and less that 10% of those prescribed 

OAT in custody were new initations.38 

Information on OAT use in people in prison is important to understand whether this 

population has access to this evidence-based treatment, which could mitigate the risk of 

harms for people who experience incarceration. We aimed to describe rates of OAT 

prescribing in provincial prisons in Ontario, Canada between 2015 and 2018, and 

compared these rates with rates of OAT prescribing in the community.

Methods

Context

Provincial prisons in Canada hold adults aged 18 years and older who are awaiting trial 

or sentencing, or who are sentenced to less than 2 years in prison. In Ontario, provincial 

prisons are publicly funded and administered by the Ministry of the Solicitor General. We 

use the term “provincial prison” to represent all provincial correctional facilities, and 

“people who experience incarceration” to represent the population of those who 

experience detention and incarceration in provincial prisons, and “in custody” to refer to 

the time while in a provincial prison.
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For Ontario residents, hospitalizations and medically necessary physician services are 

paid for through the public health insurance system, the Ontario Health Insurance Plan 

(OHIP), including while in provincial prison. In custody, prescribed medications are paid 

for by the Ministry of the Solicitor General. In the community, a subset of OHIP-eligible 

people are eligible for coverage of prescribed medication costs through the Ontario Drug 

Benefit (ODB) program, including people aged 65 years or older, and people who receive 

benefits based on financial need and employment status or disability.

Regarding health care in Ontario provincial prisons, people are routinely assessed by a 

nurse on admission, which includes a history of prescribed medications and substance 

use. They are then seen by a physician or nurse practitioner in the ensuing weeks or 

sooner if medically indicated. The physician or nurse practitioner may order prescribed 

medications without seeing a patient, e.g., at the time of admission for continuity of 

medication, or after assessing the patient. The model of care in Ontario prisons requires 

that every facility have at least one OAT prescriber but does not require all primary care 

physicians to prescribe OAT, which may represent a barrier to accessing OAT. As this 

study was a review of administrative health data, patients and the public were not 

consulted in the development of this study.

Data Sources

The Ministry of the Solicitor General provided quarterly snapshot data between 2015 and 

2018 on the number and proportion of people in each provincial prison who were 

prescribed buprenorphine/naloxone and methadone, which were the two forms of OAT 

available during the period under study. These snapshots were aggregate cross-sectional 

data of people prescribed these treatments on a single day. These data are routinely 

reported by health care staff in each provincial prison to the Ministry of the Solicitor 

General. The Ministry of the Solicitor General also provided data on the number of 

people in each prison. Data were not available by age-group or gender. One prison closed 

in 2018 but data for that prison were included up to that date (i.e., excluding the last two 

time periods).

We accessed data on OAT use rates and proportions in the community between 2015 and 

2018 using publicly available data from the Narcotics Monitoring System (NMS), which 
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included people ages 15 and older who received methadone or buprenorphine/naloxone 

in Ontario between January 1 2015 and December 31 2018. The NMS is administered by 

Ontario’s Ministry of Health and collects information from dispensers on all prescribed 

monitored drugs dispensed to people in the community in Ontario (i.e., not including 

people in hospital or in provincial prisons), including buprenorphine/naloxone and 

methadone. We accessed these data through the Ontario Prescription Opioid Tool, which 

is a publicly available tool that presents data on the number and rates of people 

prescribed all opioids, including OAT, in Ontario.39 These data are available as counts 

(absolute number of prescriptions) and a rate per 1000 population on a monthly and 

yearly basis. Yearly data are available by sex, and by age groups. Age groups are 0-14, 

15-24, 25-44, 45-64, and 65+ years of age. Data for OAT were presented for ages 15 and 

older and so our analyses use data for age 15 and older.

We obtained study approval from the Hamilton Integrated Research Ethics Board 

(#5878). Consistent with the Tri-Council Policy Statement: Ethical Conduct for Research 

Involving Humans- TCPS 2 (2018), we did not obtain individual consent for study 

participation; we accessed only aggregate data and it would not be feasible to identify or 

contact those whose data we used.40

Statistical Analysis

We describe the rates of prescribed OAT as the percent of people in the applicable study 

population prescribed OAT in the time period of data capture (prevalence rates expressed 

as percent or per population size). We also estimated the rate of change in OAT 

prescribing prevalence between February 2015 and September 2018 across provincial 

prisons and the rate of change in prescribing in the community over the same time period. 

Rates of change were expressed as prevalence rate ratios (PRR) per year and were 

estimated using Poisson regression with robust standard errors. Prevalence rates of opioid 

agonist prescribing for all of Ontario were graphed by time. We performed simple Wald 

contrasts to determine if the PRRs for OAT prescribing, using pooled data across prisons, 

were significantly different (α level of .05) from the overall provincial rates of change, in 

the 2015 to 2018 time period.
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Following prior work on variations in prescribing practices across provincial prisons, we 

also explored variability in OAT prescribing across prisons and over time. 37 We used 

box-plot graphs, which present the median prescribing rate, the 25th and 75th percentiles 

for prescribing rates and markers for prisons with prescribing rates outside this range. 

Hypothesis tests assessed if the observed differences in prescribing rates across prisons 

were statistically significant as a main effect. These were conducted as overall 

significance tests for a main effect in prescribing rate across prison (global test for all 

prisons being different from the overall mean rate). Tests for overall differences across 

prisons were performed using negative binomial regression controlling for time of 

reporting. For tests of statistical significance, α was set at .05. Analyses were performed 

using Stata software, version 16 (StataCorp).

Patient and Public Involvement

Three of the authors have clinical practices caring for people who are currently or 

formerly incarcerated. The research question emerged from their patient’s experiences of 

trying to access OAT while incarcerated. There was no formal patient or public 

involvement in the project design, data collection, or analysis.

Results     

We examined data for 26 provincial prisons. We had cross-sectional prescribing data for 

provincial prisons at two time points in 2015, four time points in 2016, four time points in 

2017, and two time points in 2018. During the period under study, the cross-sectional 

population size for the included provincial prisons ranged from 11 people in the smallest 

prison to 1,096, and the total population across the 26 provincial prisons ranged between 

7,140 and 8,122. 

Over the study period and across provincial prisons, the total percentage of people treated 

with methadone ranged between 6.9% and 8.4%, with buprenorphine/naloxone ranged 

between 0.8% and 4.8%, and with either treatment ranged between 8.2% and 13.2% 

(Figure 1). 

As shown in Table 1, methadone prescribing did not increase significantly in the prison 

population between 2015 and 2018, and decreased by a factor of 0.99 per year in the 

Page 9 of 22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

9

whole population. In contrast, buprenorphine/naloxone prescribing increased 

significantly in provincial prisons as well as in the whole population: the prevalence rate 

increased in provincial prisons by a factor of 1.70 per year, which was significantly 

higher than the increase in prescribing for the whole population, where the prevalence 

rate increased by 1.20 times per year. 

The percentage of people prescribed OAT was variable across provincial prisons, as 

shown in Figure 2. Methadone prescribing across prisons was fairly consistent over the 

time period. Buprenorphine/naloxone prescribing across prisons increased over the time 

period with the median prevalence, and 25th and 75th percentiles all increasing over the 

period under study. Relative to the overall pattern for methadone, 

buprenorphine/naloxone prescribing was more variable across prisons, with several 

prisons being outliers with prescribing rates far higher than those seen in the lower 75% 

of all prisons. 

The difference in prescribing prevalence between prisons was statistically significant, as 

a main effect for prison, and beyond variability by chance. Results for the global tests 

contrasting prevalence across all 26 prisons relative to the provincial average in prisons 

(testing as a main effect) were statistically significant (p<0.001;25df) in all cases. Results 

from likelihood ratio tests for prisons after controlling for date of data collection were 

similarly statistically significant for all three models for methadone, 

buprenorphine/naloxone and overall OAT (p<0.001;25df). The same modeling confirmed 

that there was no statistically significant trend over time in for methadone prescribing, 

during this time window (there was no trend treating date as a continuous variable or for 

reporting date treated as categorical). All analyses found significant effects for both date 

(i.e., trend over time) and across prisons (as a categorical main effect) for 

buprenorphine/naloxone prescribing and any OAT prescribing.

Discussion

This study demonstrates that rates of OAT prescribing increased over the study period in 

provincial prisons. This may reflect increased need over time, as opioid-related 

emergency department visits and mortality in Ontario increased year-over-year from 

2015 to 2018 and hospitalizations increased every year but one from 2015 to 2018.41 It 
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may also reflect changes in accessibility or acceptance of OAT in Ontario prisons. We 

also found there were highly variable rates of OAT prescribing across provincial prisons 

for the same time period, which is unlikely to be solely attributable to variation in patient 

eligibility for and interest in treatment. Some of the difference in rates of OAT 

prescribing between prisons may reflect regional variability in community prescribing, 

which we did not assess in this study. 

This study has several limitations. Information on OAT prescribing was only available as 

quarterly point-in-time data. These data do not differentiate between initiation of OAT 

and continuation of OAT in provincial prison, and this information would be relevant for 

developing interventions to improve OAT access and quality in prisons. In the absence of 

individual-level clinical data, we are unable to examine characteristics of individuals 

treated over time or assess whether there was continuity of OAT on admission and 

release. We are also not able to understand whether people have access to OAT, e.g., 

whether people were offered OAT on admission if indicated, or indicators of high-quality 

OAT, such as whether dose was increased in a timely fashion and whether a therapeutic 

dose was achieved. Further information from charts and from people in prisons would 

provide additional information. Information on OAT receipt and OAT coverage in the 

community was available in age groups that did not match the age group of the 

incarcerated population; community data was presented for the age group of 15 years of 

age and older, while the incarcerated population was ages 18 and up.

A recent study of Berlin prisons examined similar questions regarding prevalence of 

OAT prescribing.42 They found that 6.8% of the incarcerated population was on OAT. 

We found a substantially higher prevalence rate, which may be due to differing need 

between these two contexts. Our study adds to that by including data over a several year 

period, for a large population, in North America during opioid overdose crisis, and 

compares across institutions and with community. In comparison theirs is very recent and 

only examines a single point in time; however, they were able to determine the 

prevalence of opioid dependence and thus look at treatment coverage.

Describing the rates and variability in OAT prescribing in prisons provides stakeholders 

with a starting point to understand and address gaps in access to evidence-based first line 

treatment for opioid use disorder within the provincial prison system. While it is 
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encouraging to see an upward trend in correctional OAT prescribing in this population, 

the degree to which treatment needs are being met in this setting remains unclear as we 

lack data on the prevalence of opioid use disorder in people in Ontario provincial prisons. 

To support health system and treatment planning, research is needed to determine the 

prevalence of opioid use disorder and to describe OAT access, initiation and continuity 

for people who experience incarceration. Such work would be facilitated through the use 

of clinical data as well as administrative data, and the lack of an electronic medical record 

in Ontario provincial prisons is a current barrier to data collection and analysis. In 

addition, research should explore differences between prisons that may prevent or 

promote access to high quality OAT, and facilitators to OAT access in other jurisdictions 

that have successfully improved OAT access.

Research and public health interventions should also consider the structural forces that 

create an environment where people who use drugs are more likely to experience 

incarceration. Criminalization of drug use ipso facto leads to incarceration, and structural 

factors such as homelessness, poverty, racism, and colonization create conditions that 

further increase the risk of incarceration. Lack of access to OAT in prison in turn 

exacerbates the health effects of structural oppression. Increasing OAT access may also 

reduce the likelihood of subsequent incarceration.43

This study demonstrates that OAT prescribing increased substantially between 2015 and 

2018 in provincial prisons in Ontario, Canada. Furthermore, there was significant 

variation in prescribing prevalence between different prisons. Future research is needed 

on opioid use disorder prevalence in people in prisons and on institutional and systems 

level factors that promote or inhibit access to OAT. In the meantime, health and 

correctional staff and administration should work to support universal access to high 

quality OAT for people with opioid use disorder in provincial prison and after release. 

Supporting treatment for opioid use disorder could prevent the substantial burden and 

harms associated with opioid use in this population.
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Figure 1. Percentage of people prescribed OAT in provincial prisons and in the whole 
population in Ontario, 2015 to 2018 by OAT type
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Table 1. Prevalence rate ratio of trends in prescribed methadone, buprenorphine/ 
naloxone or either in Ontario, Canada, 2015 to 2018

Provincial prison population* Whole population
PRR 95% CI p 

value 
for 
trend

PRR 95% CI p 
value 
for 
trend

Are PRRs 
different?

Methadone 1.01 0.94 1.09 0.77 0.99 0.99 0.999 0.034 p=0.078
Buprenorphine/
naloxone

1.70 1.47 1.96 0.000 1.20 1.19 1.21 0.000 p<0.001

Any OAT 1.12 1.04 1.21 0.003 1.04 1.04 1.04 0.000 p<0.001
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Figure 2. Boxplots* of percent of people prescribed methadone, buprenorphine/ 
naloxone or either per quarter across provincial prisons in Ontario, 2015 to 2018
*The centre line indicates the median prevalence of prescribing, and the box shows the 
range in rates for the 25th and 75th percentiles for prevalence of prescribing; dots indicate 
provincial prisons with extreme prevalence rates.
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Figure 1. Percentage of people prescribed OAT in provincial prisons and in the whole population in Ontario, 
2015 to 2018 by OAT type 
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Figure 2. Boxplots* of percent of people prescribed methadone, buprenorphine/naloxone or either per 
quarter across provincial prisons in Ontario, 2015 to 2018 

*The centre line indicates the median prevalence of prescribing, and the box shows the range in rates for 
the 25th and 75th percentiles for prevalence of prescribing; dots indicate provincial prisons with extreme 

prevalence rates. 
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