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ABSTRACT

Objectives To describe mortality due to opioid toxicity
among people who experienced incarceration in Ontario
between 2015 and 2020, during the fentanyl-dominant
era.

Design In this retrospective cohort study, we linked
Ontario coronial data on opioid toxicity deaths between
2015 and 2020 with correctional data for adults
incarcerated in Ontario provincial correctional facilities.
Setting Ontario, Canada.

Participants Whole population data.

Main outcomes and measures The primary outcome
was opioid toxicity death and the exposure was any
incarceration in a provincial correctional facility between
2015 and 2020. We calculated crude death rates and age-
standardised mortality ratios (SMR).

Results Between 2015 and 2020, 8460 people died
from opioid toxicity in Ontario. Of those, 2207 (26.1%)
were exposed to incarceration during the study period.
Among those exposed to incarceration during the study
period (n=129152), 1.7% died from opioid toxicity during
this period. Crude opioid toxicity death rates per 10000
persons years were 43.6 (95% Cl=41.8 to 45.5) for those
exposed to incarceration and 0.95 (95% CI=0.93 to 0.97)
for those not exposed. Compared with those not exposed,
the SMR for people exposed to incarceration was 31.2
(95% Cl=29.8 to 32.6), and differed by sex, at 28.1 (95%
Cl=26.7 to 29.5) for males and 77.7 (95% Cl=69.6 to
85.9) for females. For those exposed to incarceration
who died from opioid toxicity, 10.6% died within 14 days
of release and the risk was highest between days 4 and
7 postrelease, at 288.1 per 10000 person years (95%
Cl=227.8 to 348.1).

Conclusions The risk of opioid toxicity death is many
times higher for people who experience incarceration
compared with others in Ontario. Risk is markedly elevated
in the week after release, and women who experience
incarceration have a substantially higher SMR than men
who experience incarceration. Initiatives to prevent deaths
should consider programmes and policies in correctional
facilities to address high risk on release.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Our study uses whole population data, minimising
the risk of sample selection bias.

= Given the mandated reporting of deaths to coroners
in Ontario, we expect that the study has a high level
of outcome ascertainment, that is, death by opioid
toxicity.

= We defined our exposure group based on incarcer-
ation over a 5year timeframe (2015-2020), and we
may have misclassified exposure to incarceration
for those incarcerated only prior to 2015.

= We had limited sociodemographic and clinical data,
s0 we were not able to explore risk factors for death
in detail.

BACKGROUND

Canada and the USA have experienced
alarming rates of opioid toxicity deaths in
recent years. Between January 2016 and
March 2022, 30843 people died of opioid
toxicity in Canada, driven largely by synthetic
opioids, such as fentanyl.' * Unintentional
poisonings, which include drug overdose,
now surpass motor vehicle collisions as a
leading cause of death in Canada.” In the
USAin 2021, 107 622 people died from a drug
overdose, a 15% increase from the previous
year, and synthetic opioids were involved in at
least two-thirds of those deaths.*

People who use drugs often belong to
intersecting marginalised groups, and there-
fore face barriers to accessing care, which
may compromise their health.” Studies have
found that experiencing an opioid overdose
is associated with a lack of social support, a
history of mental illness, stigma, polysub-
stance use, lack of coordinated healthcare,
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homelessness and housing instability.”™ With population-
level over-representation of each of these factors, people
who experience incarceration are at particularly high risk
of experiencing drug-related harms including fatal and
non-fatal overdose,”™? illness or injury requiring hospital-
isation'” and frequent emergency department use."” Prior
North American studies have shown that the risk of drug
toxicity death (ie, death from drug overdose) is increased
for people who experience incarceration compared with
others in the general population, especially in the days
and weeks following prison release,'’ '*'% however, we
lack evidence on the absolute and relative burden of
opioid mortality in the fentanyl-dominant era.

In the context of structural barriers to health and
opportunities to improve health for people who expe-
rience incarceration, there is a need for timely data on
mortality for this population in order to prioritise and
inform prevention and treatment in custody and post-
release. In this study, we aim to calculate the number of
people who experienced incarceration who died from
opioid toxicity and describe their characteristics, and
to estimate and compare the rates of death for people
who experienced incarceration and others in the general
population.

METHODS
The Ministry of the Solicitor General operates all correc-
tional institutions in Ontario for adults who are on
remand awaiting trial or sentencing, or who have been
sentenced to less than 2years in custody, and they oversee
and deliver healthcare in provincial correctional facili-
ties. Persons sentenced to 2years or more in custody will
be transferred to federal penitentiaries. Every person who
is sentenced to a federal penitentiary in Ontario will first
be in custody in a provincial facility (because the provin-
cial correctional authority is responsible for remand).
So, while our data only include provincial corrections,
they reflect all people admitted to a provincial or federal
facility during our study period. Access to opioid agonist
therapy (OAT)—that is, evidence-based treatment for
opioid use disorder which reduces withdrawal symptoms
and opioid use and overdose mortality—was available to
all Ontario correctional facilities during the study period.
However, timely access and access to the breadth of OAT
options differs across prisons in Ontario and this has been
documented at both the provincial and federal levels.'”'®
We accessed corrections data from the Ministry of the
Solicitor General for all persons aged 18 and older who
were detained or incarcerated in an Ontario provincial
correctional facility for adults between 1 January 2015
and 31 December 2020, including name, date of birth,
sex, Indigenous identity, marital status, race, periods of
admission to and release from custody and reasons for
release. In this paper, we use the term ‘incarcerated’ to
describe persons who were detained or incarcerated in
provincial correctional facilities.

We also accessed coronial data from the Office of the
Chief Coroner for all deaths from opioid toxicity between
1 January 2015 and 31 December 2020, including name,
date of birth, sex and date of death. In Ontario, there is a
legal obligation to report any death from opioid toxicity
to a coroner. Opioid toxicity deaths include all sudden
and unexpected deaths where an opioid was identified
in postmortem toxicology and was determined to have
directly contributed to cause of death, either alone or in
combination with other substances. Data from the inves-
tigations of these deaths are maintained by the Office of
the Chief Coroner.

We linked coronial data for people who died from
opioid toxicity between 2015 and 2020 to correctional
data for people who experienced incarceration between
2015 and 2020. We linked data using name, date of birth
and sex, using Link Plus V.2.0." Link Plus produces all
possible matches and assigns a score, with higher scores
indicating a more likely match. The scores are based
on how well each of the elements (first, middle and
last name, date of birth and sex) match, and the study
team reviewed specific matches and came to consensus
regarding whether to consider them an accurate match.
After we completed data linkage, we used deidentified
data for all subsequent analyses.

Our exposed group was adults who were incarcerated
in an Ontario provincial correctional facility at any time
between 2015 and 2020, and our wunexposed group was
all other people in the general population in Ontario.
Persons entered the exposed group from the date of
their first admission to custody during the study period
and contributed person time to the exposed group up
to the end of the study or death, whether they remained
in custody or were released to the community. We use
the term ‘people exposed to incarceration’ to describe
the exposed group. Our unexposed group was everyone
in the general population who had not been exposed to
provincial incarceration, and persons who experienced
incarceration contributed person-time to the unexposed
group prior to their first admission to custody.

Our primary outcome was death from opioid toxicity.
For the exposed and unexposed groups and by sex,
we calculated the number of deaths, the percentage of
people who died, and rates of death using person time as
the total days of follow-up. We calculated age-standardised
mortality ratios (SMRs) for those exposed to incarcera-
tion compared with those not exposed to incarceration,
as a ratio of observed over expected deaths. We calculated
the expected number of opioid toxicity deaths using all
opioid toxicity deaths for persons aged 18 and over and
the mean age-specific and sex-specific Ontario popula-
tion over the study period, based on Statistics Canada
Census data for age and sex,” which were interpolated to
estimate the populations from 2015 to 2020. We assumed
that persons in the unexposed group contributed one
person year (PY) per calendar year. We applied the rate
of opioid toxicity death for the general population to the
total PYs in each age-sex group of people who experienced
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incarceration to obtain the expected number of deaths
for each age-sex group, and then summed the expected
deaths across age groups to get a total expected number.
We divided the actual number of deaths (ie, observed
deaths) by the expected number of deaths for each age-
sex group to get the SMR. We calculated 95% CI for the
crude death rates and SMRs.

Given our study focus on persons who experience incar-
ceration, we also calculated descriptive statistics for those
exposed toincarceration using available demographic and
correctional data, including age, sex, marital status and
cumulative time in custody, length of most recent incar-
ceration and number of incarcerations during the period
under study (2015-2020). Using the same variables, we
calculated bivariate statistics (standardised differences)
comparing people who died from opioid toxicity and
those who did not. For persons exposed to incarceration
who died from opioid toxicity, we described the number
and rate of deaths by period in custody and postrelease,
and the number of deaths per calendar year in total and
within 1week, 1 month, 3 months and 1year of incarcera-
tion. Analyses were performed in SAS V.10.0.*'

Patient and public involvement

We also formally engaged a group of 14 experts with lived
experience of incarceration and illicit substance use in
a knowledge exchange initiative (ie, not research) to
help us contextualise and interpret the study findings,
as well as discuss next steps for knowledge dissemination
and action. They had either experienced incarceration
themselves or had family experience of incarceration.
They participated in three 1hour structured discussion
sessions, facilitated by a company that specialises in
community engagement. The experts were compensated
$30 per workshop and an additional $30 for preparation
time ($120 in total). We present select content from these
sessions in the Discussion, and a full summary report is
available online.??

RESULTS

A total of 8460 people died from opioid toxicity in
Ontario between 2015 and 2020. Of those, 2207 (26.1%)
were exposed to incarceration between 2015 and 2020
and 6253 (73.9%) were not. Among those exposed to
incarceration, the majority of the population were male
(85.7%). The median age at first incarceration during
this period was 33 years (IQR=25-43). People who died
from opioid toxicity tended to have more incarceration
events and a higher number of cumulative days spent in
custody compared with those who did not die from opioid
toxicity. More than half of those who died (53.1%) were
aged 25-39 (see table 1).

Among the 129152 persons exposed to incarceration
between 2015 and 2020, 1.7% (n=2207) died from opioid
toxicity. Of these 2207, 2.2% (n=48) died in provincial
custody, 2064 (93.4%) died in community and for 85
(3.9%), we could not confirm if they died in community

or an institution because their release information was
censored in the correctional data, or they were trans-
ferred to a federal prison. Ten per cent (n=234) died
within 14 days of release, and the rate of death was highest
between 4 and 7days after release (288.0 per 10000 PYs,
95% CI=277.8 to 348.1) (see figure 1).

The total numbers of deaths within certain periods
postrelease for the exposed group as a proportion of
the total deaths in Ontario are shown in figure 2. We
found that 15.6% of all opioid toxicity deaths in Ontario
occurred among people who had been incarcerated in
the past year.

The crude rates of opioid toxicity death were 43.6 per
10000 PYs (95% CI=41.8 to 45.5) for persons exposed
to incarceration and 0.95 per 10 000 PYs (95% CI=0.93
to 0.97) for those unexposed (see table 2). Sex-specific
crude rates of opioid toxicity death for persons exposed
to incarceration were 50.7 per 10 000 PYs (95% CI=45.4
to 56.0) for females and 42.5 per 10 000 PYs (95% CI=40.6
to 44.4) for males. In contrast, for persons not exposed
to incarceration, the rates were 0.60 per 10 000 PYs (95%
CI=0.58 to 0.63) for females and 1.3 per 10 000 PYs (95%
CI=1.3 to 1.4) for males (table 2).

Compared with those not exposed to incarceration,
the SMR for persons exposed to incarceration was 31.2
(95% CI=29.8 to 32.6). The SMR was 28.1 (95% CI=26.7
to 29.5) for males and 77.7 (95% CI=69.6 to 85.9) for
females (see table 3).

DISCUSSION
We found a high crude rate of opioid toxicity death for
people who experience incarceration, and substantial
inequity in the burden of mortality for this population
compared with others in the Ontario population. Over
one-quarter of all opioid toxicity deaths in Ontario
between 2015 and 2020 were among people who expe-
rienced incarceration during that period. Rates of death
were particularly high for females who experienced incar-
ceration and in the 2weeks after release from prison.
Our study reveals that the high absolute and rela-
tive opioid toxicity mortality burden in persons who
experience incarceration'’ ' '*# continues during the
fentanyl-dominant era. A study of all drug toxicity deaths
in Ontario between 2006 and 2013,'° a period before
fentanyl dominated the illicit drug supply, identified
that 10.1% of all drug toxicity deaths occurred in persons
released from any correctional facility in the past year,
and we found that between 2015 and 2020, 15.6% of all
opioid toxicity deaths occurred in persons released from a
provincial correctional facility in the past year. That study
also found that SMR for drug toxicity deaths in the year
postrelease was 11.6 compared with others in the general
population,” which is much smaller than the SMR in our
study—31.2—though not directly comparable. Ranapur-
wala et al’* similarly identified a substantial increase in
opioid overdose death rates and SMRs for formerly incar-
cerated persons in North Carolina between 2017 and
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Table 1 Characteristics of persons who experienced incarceration in a provincial correctional facility in Ontario between 2015
and 2020, stratified by death by opioid toxicity 2015 to 2020
Did not die from  Died from opioid
opioid toxicity, toxicity, n=2207 Standardised
Characteristic Total, n=129152 (%) n=126945 (%) (%) difference*
Age
18-24 21.8 21.9 15.8 0.158
25-39 45.4 45.2 53.1 0.159
40-49 18.3 18.2 20.6 0.060
50+ 14.6 14.6 10.5 0.126
Missing 0.0 0.0 0.0 0.007
Sex
Male 85.7 85.7 84.0 0.0471
Female 14.1 14.0 15.6 0.003t
Marital status
Married, common law 23.4 23.6 15.6 0.202
Single, separated, divorced, widow(er) 71.8 71.6 82.6 0.266
Missing 4.8 4.9 1.8 0.174
Cumulative days in provincial custody
2015-2020
Mean (SD) 148.7 (258.1) 148.2 (258.2) 180.8 (252.2) 0.128
Median (IQR) 41.9 (5.3-166.6) 41.1 (5.2-165.0) 87.6 (15.8-238.7) 0.296
Length of most recent incarceration
(days)
Mean (SD) 74.7 (157.5) 74.8 (157.9) 70.7 (130.4) 0.028
Median (IQR) 18.0 (3.2-78.6) 18.0 (3.1-78.6) 20.7 (4.9-81.7) 0.090
Number of incarceration episodes 2015-
2020
Mean (SD) 2.5(2.7) 2.5(2.7) 3.5 (3.4) 0.327
Median (IQR) 1(1-3) 1(1-3) 2 (1-4) 0.447

*Standardised difference comparing those who died due to opioid toxicity to those who did not. Standardised differences smaller than 0.10
(10%) indicate negligible correlation between those who did not die from opioid toxicity and those who died from opioid toxicity.

1The standardised difference for sex compares the per cent female (or, equivalently, the per cent male) for those who died and those who did
not die. For the sex variables only, trans and unknown sex are not included.

2018, largely attributable to the rise in synthetic opioids
over this period.

Also consistent with previous studies, we observed
that the immediate postrelease period is the highest risk
period for opioid toxicity death, which is likely due, at
least in part, to decreased drug tolerance during incar-
ceration,” * and potentially also to housing, social and
medical challenges on release.” * Experts with lived
experience attributed the higher risk of death on release
to the lack of appropriate services and continuity of care
on release, the changing and unpredictable drug supply,
and stigma associated with drug use, and explained that
many people lack access to safe drugs when they return
to community because the drug supply is increasingly
contaminated, and they may have lost access to their
trusted drug supplier. They stressed that the timing of
supports is critical, because many people want to maintain

91525

sobriety on release, but do not have necessary resources
and people are especially vulnerable on release, as
they often lack social and family supports. Of note, the
majority of opioid toxicity deaths occurred more than a
month postrelease in our study, suggesting that enhanced
prevention efforts and supports are required beyond the
immediate postrelease period. Enhanced prevention
may include ongoing access to harm reduction services/
supplies, substance use treatment options, primary care,
as well as efforts to address structural and social determi-
nants of health such as housing, income, social support
and food security.

Our findings are also consistent with studies that have
found that while most drug-related deaths among people
who experience incarceration occur in men, reflecting
disproportionately higher rates of incarceration for males
than females, the highest rates of death occur among
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Table 2 Crude death rate from opioid toxicity among persons who experienced incarceration in a provincial correctional
facility in Ontario between 2015 and 2020 and others in the Ontario population 2015 to 2020

Deaths Total person years Deaths/10000 person years (95% CI)
Persons not exposed to incarceration Females 2044 34026804 0.60 (0.58 to 0.63)
Males 4149 31354655 1.3(1.3t0 1.4)
Total 6193 65381384 0.95 (0.93 to 0.97)
Persons exposed to incarceration Females 347 68438 50.7 (45.4 to 56.0)
Males 1860 437611 42.5 (40.6 to 44.4)
Total 2207 506049 43.6 (41.8 to 45.5)

women."” '®# Research shows that incarcerated women
are more likely than incarcerated men to have co-oc-
curring mental and substance use disorders, self-harm
and suicide attempts, histories of trauma and abuse and
severe substance use needs.”’”" As women have histori-
cally constituted a much smaller proportion of the prison
population than men, models of care in custody and post-
release have typically been developed around the needs
of men.” Our findings of high rates of opioid toxicity
deaths in females underscore the importance of gender-
responsive care in custody and in the community, as well
as prevention efforts that consider gendered needs and
different pathways into prison. Experts with lived expe-
rience confirmed that women face different and consid-
erable barriers including a lack of specific services and
spaces for women who use drugs and are criminalised.
They also reflected on the structural and systemic pres-
sures faced by women, including being more likely to
act as care providers for their partners and children,

and being more likely to experience intimate partner
violence. Women are also at higher risk because of power
dynamics with drug suppliers and partners, for example,
male partners may control their connection to drugs, and
their dosage, increasing their risk of drug related harms.

Our study has several strengths and limitations. We
used whole population data, and given legally mandated
reporting of deaths to coroners, we expect that the study
has a high level of outcome ascertainment. We defined
our exposure based on incarceration in provincial correc-
tional facilities between the specific period 2015 and 2020,
and with available data, we are unable to identify incar-
ceration experience prior to 2015; for example, a person
who was released from provincial custody in December
2014 and died from opioid toxicity in January 2015 would
have been categorised as unexposed (no incarceration)
based on our exposure definition, despite recent incar-
ceration history. This would have led to a conservative
bias between groups, that is, would have resulted in more

Table 3 Expected and observed deaths for persons who died from opioid toxicity who experienced incarceration in a
provincial correctional facility in Ontario between 2015 and 2020*

General
population Person-time
death rate for for people who

opioid toxicity experience Mortality ratio
Age (deaths/ incarceration Expected Observed (observed/
Sex group 10 000 PYs) (10 000 PYs) deaths deaths expected) SMR (95% Cl)
Female 18-24 0.443 1.596 0.707 31 43.8 77.7 (69.6 to 85.9)
25-39 0.747 3.315 2.476 199 80.4
40-49 0.742 1.253 0.930 77 82.8
50+ 0.516 0.680 0.351 40 114.0
Male 18-24 0.896 9.478 8.497 144 16.9 28.1 (26.7 to 29.5)
25-39 1.918 19.678 37.741 958 25.4
40-49 1.672 8.088 13.524 445 32.9
50+ 1.000 6.517 6.519 313 48.0
Total 18-24 0.674 11.074 7.462 175 23.5 31.2(29.8 t0 32.6)
25-39 1.316 22.933 30.264 1157 38.2
40-49 1.187 9.341 11.085 522 471
50+ 0.744 7.197 SE35i 353 66.0

*Standardised to Ontario population.
PYs, person years; SMR, standardised mortality ratios.
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similar crude mortality rates and a smaller SMR. We had
limited sociodemographic and other data, and so we were
not able to explore risk factors for death in detail in the
current study. Specifically, we did not describe available
data on race and Indigenous identity or conduct strati-
fied analyses, as we did not have necessary partnerships
and engagement in place. We plan to conduct addi-
tional analyses on these topics in the future. Given that
our data on periods in custody included only periods in
provincial correctional facilities, we were unable to esti-
mate the risk of death within or after release from federal
penitentiaries.

This study suggests the need for population-level inter-
ventions to prevent opioid toxicity deaths during incarcer-
ation and postrelease, including evidence-based strategies
and consideration of other strategies in consultation with
community and other experts and with rigorous evalua-
tion. Primary prevention strategies include access to opioid
agonist treatment (OAT), for which there are barriers and
unmet needsin custody.”>*' Evidence shows that for persons
who experience incarceration, OAT increases treatment
initiation and retention, and reduces substance use, recidi-
vism and overdose,*™ including postincarceration opioid
toxicity deaths.*® Experts with lived experience agreed
that treatment and harm reduction in custody, including
access to OAT and naloxone and naloxone training, could
reduce harms for people who use drugs. They described
that in Ontario, access to OAT in custody is variable and
wait times can be long. Other primary prevention strate-
gies include decriminalisation and diversion from incar-
ceration, both of which could prevent disruption in care
(including OAT), risky substance use in custody and loss
of opioid tolerance in custody, as well as providing phar-
maceutical alternatives to the illicit drug market (‘safer
supply”®"), which could prevent exposure to the toxic drug
supply. Secondary prevention initiatives include screening
for substance use and substance use disorders on admis-
sion to correctional facilities and in healthcare settings in
the community. Tertiary prevention may include training
in overdose recognition and naloxone administration,
providing access to naloxone in custody and postrelease,
and providing drug checking services and supplies such as
fentanyl test strips.”® Further upstream, primordial preven-
tion strategies that could impact opioid toxicity risk include
addressing the social and structural determinants of health
and crime.

Recognising the heterogeneous interests and situ-
ations of people who experience incarceration and
who may be at risk of opioid overdose, interventions
should engage people with lived and living experience
of incarceration and illicit drug use to support accept-
ability and effectiveness and programmes with multiple
components may be more appropriate and effective
at addressing population health needs and mitigating
risk.”> Given the considerable barriers to health faced
by people who experience incarceration, and the very
high risk of overdose postrelease, we need to urgently
develop targeted interventions and policy solutions to

support health and reduce opioid toxicity death for
people who experience incarceration.
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