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Abstract

Background: Concurrent opioid and stimulant use is on the rise in North America. This increasing trend of use has
been observed in the general population, and among people released from prison in British Columbia (BC), who face
an elevated risk of overdose post-release. Opioid agonist treatment is an effective treatment for opioid use disorder
and reduces risk of overdose mortality. In the context of rising concurrent stimulant use among people with opioid
use disorder, this study aims to investigate the impact of stimulant use disorder on opioid agonist treatment dispen-
sation following release from prison in BC.

Methods: Linked health and corrections records were retrieved for releases between January 1°' 2015 and Decem-
ber 29 2018 (N=13,380). Hospital and primary-care administrative health records were used to identify opioid and
stimulant use disorder and mental illness. Age, sex, and health region were derived from BC's Client Roster. Incar-
ceration data were retrieved from provincial prison records. Opioid agonist treatment data was retrieved from BC's
provincial drug dispensation database. A generalized estimating equation produced estimates for the relationship of
stimulant use disorder and opioid agonist treatment dispensation within two days post-release.

Results: Cases of release among people with an opioid use disorder were identified (N = 13,380). Approximately
25% (N=3,328) of releases ended in opioid agonist treatment dispensation within two days post-release. A statisti-
cally significant interaction of stimulant use disorder and mental illness was identified. Stratified odds ratios (ORs)
found that in the presence of mental illness, stimulant use disorder was associated with lower odds of obtaining OAT
[(OR)=0.73, 95% confidence interval (Cl) = 0.64-0.84)] while in the absence of mental iliness, this relationship did not
hold [OR=0.89, 95% Cl=0.70-1.13].

Conclusions: People with mentalillness and stimulant use disorder diagnoses have a lower odds of being dispensed
agonist treatment post-release compared to people with mental illness alone. There is a critical need to scale up and
adapt opioid agonist treatment and ancillary harm reduction, and treatment services to reach people released from
prison who have concurrent stimulant use disorder and mental illness diagnoses.
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Background

People who are incarcerated have a significantly higher
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community is a high-risk period for negative outcomes,
with studies revealing mortality rates nearly 13 times
higher in the weeks following release, as compared to
the general population [5]. While a number of factors
contribute to this high mortality in the transition from
prison to community, studies have identified that opi-
oids contribute to nearly 1 in 8 post release fatalities [6].
People with histories of incarceration are known to face
an elevated risk of overdose, particularly in the days and
weeks following release [7]. In British Columbia (BC)
(Canada’s third most populous province) approximately
70% of people who are incarcerated have been identified
as having either a mental health or substance use disorder
[8], and the most commonly reported substances used at
admission are opioids and stimulants [9]. Opioid agonist
treatment (OAT) is available as the first line treatment for
opioid use disorder (OUD) in BC, the most commonly
available forms of which include methadone (a full opi-
oid agonist) and buprenorphine (a partial opioid agonist),
both of which are effective at reducing opioid craving and
withdrawal, reducing illicit opioid use [10, 11] and pro-
tecting against overdose mortality [12].

OAT dispensation has increased in BC’s provincial pris-
ons in recent years, with the proportion of people with
OUD who had received OAT more than doubling from
approximately 30% in 2015 to 65% in 2017 [13]. OAT has
also been expanded in community settings in BC, with
an increasing range of available medications [14], and
new prescribing authorities assigned to nurse practition-
ers [15]. For people released from prison, the timeliness
of OAT dispensation is critical. Research has found that
reduced tolerance following release can increase risk of
overdose on the day of and in the 1-2 weeks immediately
following release [7]. Furthermore, withdrawal symp-
toms set in within 2448 h of last OAT dose [16]; there-
fore, expedient continuity of medication dispensation
in the community is critical to reducing overdose risk.
In the absence of access to OAT, people with OUD are
more likely to engage with the illicit drug supply, which
is increasingly contaminated by potent illicit opioids like
fentanyl [17] which have been attributed to the ongoing
rise in overdose deaths in the province [18].

Alongside fentanyl, methamphetamine has also
increasingly been detected among people who have died
of illicit drug toxicity (overdose) in BC, and stimulant use
is on the rise in North America among people who use
opioids [19, 20]. This trend has also been observed among
people admitted to BC’s prisons, where the prevalence
of reported methamphetamine use at intake increased
nearly fivefold between 2009-2017 [21]. This is particu-
larly concerning given polysubstance use with opioids
has been associated with compounded risk of adverse
health effects, such as overdose [22]. Furthermore, people
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with concurrent OUD and stimulant use disorder (StUD)
often have greater health service needs compared to peo-
ple with OUD alone, yet are less likely to be engaged and
retained in care [23]. Given OAT is a first line treatment
for OUD, it remains a critical intervention that should be
offered in a timely manner during the period of transi-
tion from prison to community for all people with OUD
who want access to it. Due to the limited availability of
pharmacological and psychosocial treatments for StUD
[24-26], people who use stimulants face significant gaps
in their substance use service needs, making people with
concurrent OUD and StUD a priority for intervention.
OAT can serve as an opportunity for engagement in care
for this population [27, 28], who must not be further
excluded from access to evidence-based health and sub-
stance use services.

Prior studies have found that stimulant use can inter-
fere with OAT outcomes, such as reductions in illicit opi-
oid use [29] and long-term retention [23]. While studies
have investigated the impact of stimulant use on OAT
retention, [23, 30] questions about the impact of StUD
on OAT dispensation following release from prison have
not been explored. Given the rising prevalence of stimu-
lant use in BC among people who have been incarcerated
[21], this study aims to investigate how having a history
of stimulant use disorder impacts the uptake of opioid
agonist treatment within two days of being released from
prison in BC. Analyses will examine the impact of other
covariates including age, sex, and concurrent mental ill-
ness diagnoses.

Methods

Study population

This study used a 20% random sample of the general
population of British Columbians, contained within the
British Columbia Provincial Overdose Cohort (BC-ODC)
[31]. The BC-ODC brings together administrative health
data and corrections data linked through BC’s Client
Roster. The Roster is comprised of records for provincial
health insurance which is compulsory for all residents of
BC (including Canadian citizens, permanent residents,
persons on visas > 6 months and their dependents).

This analysis included a cohort of people who had
a record in the client roster between January 1st 2015
and December 29th 2018 with at least one release from
one of BC’s ten provincial prisons in this period. OUD
was determined at the time of release using a standard
algorithm that includes ICD-9 and ICD-10 codes from
hospital, [32] primary care, [33] (ICD9=304.0, 305.5;
ICD10=F11) and drug dispensation records dating
back to January 1% 2010. People were required to have
at least one hospitalization or one primary care visit or
an OAT dispensation (See Table S1). The analyses were
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not pre-registered, and all results should be considered
exploratory.

Outcome measure

The outcome of interest was community OAT dis-
pensation within two days of release from a provincial
prison. This time frame reflects critical window of time
(24—48 h) within which OAT dispensation is necessary
post-release to avoid withdrawal and subsequent return
to the illicit opioid supply, and was determined in con-
sultation with an advisory group of people with lived and
living experience of incarceration, opioid use, and OAT
access. OAT dispensation was retrieved from PharmaNet
(provincial drug dispensation database) records [34] and
reflects medications available in BC for the treatment of
OUD (See Table S2). For each release from prison, OAT
dispensation within two days of release was determined
to be present when there was an OAT dispensation
recorded in PharmaNet on the first or second day follow-
ing the date of release. PharmaNet does not distinguish
between medications dispensed in the prison on the
day of release vs. in community on the day of release. As
such, dispensations on the day of release were not con-
sidered in the outcome.

Exposure measure

The exposure of interest was StUD diagnosis. StUD was
determined at the time of release using ICD codes from
hospital (ICD9=304.2, 304.4, 305.6, 305.7) and primary
care (ICD10="F14,F15) records dating back to January 1%
2010. The exposure was determined at the time of release
for each release. As such, the exposure was time vary-
ing, and could change from one release to the next (e.g.
a person with no StUD diagnosis at their first release may
have one at a future release). In order to have the StUD
diagnosis assigned, one hospitalization or two primary
care visits with the relevant ICD9/10 code was required
within 1 year of each other.

Covariates

Variables that were hypothesized to confound the rela-
tionship between StUD diagnosis and OAT dispen-
sations were: age (categorized), sex (female or male),
health authority of residence at time of admission,
number of prior incarcerations (by time of release, dat-
ing back to January 1% 2015), year of release, and men-
tal illness diagnosis prior to release (dating back to
January 1% 2010). Mental illness was defined based on
the presence of one hospitalization record or two out-
patient records within one year for anxiety, depression,
schizophrenia, bipolar, personality or stress disorder
(See Table S3).

(2022) 17:77

Page 3 of 11

Data analysis

The characteristics of the sample are presented by the
exposure (StUD) (Table 1) and outcome (OAT dispen-
sation) (Table 2) at time of release, for each release. A
generalized estimating equation (GEE) was used to esti-
mate the odds of OAT dispensation within two days post-
release among people with a history of StUD compared
to people without. In the GEE, a logit link and exchange-
able correlation structure was used to adjust for mul-
tiple releases for the same person [35]. Unadjusted and
adjusted odds ratios with corresponding 95% confidence
intervals are presented (Table 3). Multivariable models
included all exposure variables outlined above, and each
exposure, with the exception of sex, could vary from one
release to the next.

In the adjusted GEE model, StUD was associated with
OAT dispensation only when mental illness was adjusted
for. As such, in post-hoc analyses, an interaction term
between StUD diagnosis and mental illness was tested
and was statistically significant. One categorical variable
was created to reflect all four levels of the 2 x 2 interac-
tion (i.e. presenting the risk factor of interest (StUD, yes
vs. no) within both levels of the suspected effect modi-
fying variable (mental illness yes and no) (Table 4). This
approach produced stratified ORs, with estimates for
each stratum with one single reference category, allow-
ing for the interaction to be estimated on an additive
scale. This is a necessary approach for the determination
of the separate impact of each level of both variables on
the outcome [36]. In the final model, the Bonferroni cor-
rection was used to adjust for multiple comparisons [37]
(See Table S9). In sensitivity analyses, the models were
rerun with different variations of the OAT outcome to
test whether the associations identified held when using
different outcome definitions (i.e. dispensation within
1,3,7 days, and within 2 days, including the day of release)
(See Tables S4-S8). Sensitivity analyses were also con-
ducted among a reduced sample who had an OUD diag-
nosis in the 1 year prior to their release (N=5,959), and
to determine whether the interaction term held over
time (by year of release). The only variable with missing
data was health authority. These records were classified
as “Unknown” and were included in the analysis as their
own level of the health authority variable. All analyses
were conducted in SAS Enterprise Guide.

Results

Among the 1,089,677 people in the 20% random sample,
there were 17,930 cases of release from prison during
the study period. Of these, 14,663 had an OUD diagno-
sis prior to their release. An additional 1,278 releases
were excluded. Of these 759(59.4%) were excluded due
to intermittent sentence (sentence of < 90 days served in
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Table 1 Demographic, geographic, health, and corrections characteristics of people with an opioid use disorder diagnosis released
from provincial prisons between Jan 1 2015- Dec 29 2018 (N= 13,380 releases), by stimulant use disorder diagnosis

Total releases Stimulant use disorder No stimulant use disorder Pvalue
N(%) diagnosis diagnosis
N=13,380 N(%) N(%)
N=4963 N=8417
Sex
Female 1625(12.15) 768(47.26) 857(52.74) <0.001
Male 11,755(87.85) 4195(35.69) 7560(64.31)
Age
<30 5927 (44.30) 2151(36.29) 3776(63.71) 0.092
30-39 5155(38.53) 1981(38.43) 3174(61.57)
40-49 1895(14.16) 684(36.09) 1211(63.91)
> =50 403(3.01) 147(36.48) 256(63.52)
Health Authority
Unknown 253(1.89) 5(1.98) 248(98.02) <0.001
Interior 1608(12.02) 550(34.20) 1058(65.80)
Northern 824(6.16) 383(46.48) 441(53.52)
Vancouver Coastal 3089(23.09) 1584(51.28) 1505(48.72)
Vancouver Island 1673(12.50) 444(26.54) 1229(73.46)
Fraser 5933(44.34) 1997(33.66) 3936(66.34)
Mental lliness diagnosis prior to release
Yes 8685 (64.91) 4248(48.91) 4437(51.09) <0.001
No 4695(35.09) 715(15.23) 3980(84.77)
Prior number of incarcerations (only back to 2015) at time of release®
0 3969(29.67) 1111(27.99) 2858(72.01) <0.001
1 2581(19.29) 810(31.38) 1771(68.62)
2+ 6830(51.05) 3042(44.54) 3788(55.46)
Year of release
2015 2533(18.93) 834(32.93) 1699(67.07) <0.001
2016 3100(23.17) 1094(35.29) 2006(64.71)
2017 3863(28.87) 1442(37.33) 2421(62.67)
2018 3884(29.03) 1593(41.04) 2291(58.99)

2 Distribution of prior incarcerations Mean: 2.86 (SD: 3.99), Median =2.00, [IQR =0.00,4.00] Range:0-49). The “unknown” category for health authority represents cases
for which health authrortity of residence data were missing. These records were retained in the analysis in their own “unkown” level of the health authority variable.

Data are presented at the release level, not the person level

community under conditions of parole, and with some
time (usually weekends) spent in custody). The remain-
ing 40.6% (N=519) of excluded records were excluded
because the incarceration event lasted <1 day. The final
sample included 13,380 cases of release from provincial
prisons between January 1% 2015 and December 29
2018 among people with an OUD diagnosis. Of these,
37.1% (N=4,963) had a concurrent StUD diagnosis.
Females were more likely than males to have a StUD
diagnosis. Nearly half of people with mental illness had
a StUD diagnosis, while only approximately 15% of peo-
ple without mental illness had StUD diagnosis. There
were substantial regional variations in StUD diagnosis
across the province, for example with approximately
half of people in Vancouver Coastal region (largest

urban centre in BC) and Northern region (largest rural
centre) having a StUD diagnosis, and with lower pro-
portions in the other regions of the province. Cases of
release with more prior releases were more common in
people with StUD diagnoses, for example, people with
StUD made up approximately 30% of cases of release
with 0 or 1 prior incarceration, and 45% of cases with
2 or more prior incarcerations. StUD diagnosis was
increasing over time, representing approximately one-
third of releases in 2015, and more than 41% of releases
in 2018 (See Table 1).

Of the 13,380 cases of release, approximately 25%
(N=3,328) ended in OAT dispensation within 2 days
of release. People with StUD were no less likely than
people without StUD to be dispensed OAT (24.4% vs
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Table 2 Demographic, geographic, health, and corrections characteristics of people with an opioid use disorder diagnosis released
from provincial prisons between Jan 1 2015- Dec 29 2018 (N= 13,380 releases), by OAT dispensation within two days of release

Total releases No OAT dispensation OAT P value
N(%) N(%) dispensation N(%)
N=13,380 N=10,052 N=3,328
75.1% 24.9%
Stimulant use disorder
Yes 4963 (37.09) 3750(75.56) 1213(24.44) 0375
No 8417(62.91) 6302(74.87) 2115(25.13)
Sex
Female 1625(12.15) 1177(72.43) 448(27.57) 0.007
Male 11,755(87.85) 8875(75.50) 2880(24.50)
Age
<30 5927 (44.30) 4568(77.07) 1359(22.93) <0.001
30-39 5155(38.53) 3840(74.49) 1315(25.51)
40-49 1895(14.16) 1365(72.03) 530(27.97)
> =50 403(3.01) 279(69.23) 124(30.77)
Health Authority
Unknown 253(1.89) 228(90.12) 25(9.88) <0.001
Interior 1608(12.02) 1133(70.46) 475(29 54)
Northern 824(6.16) 650(78.88) 74(21.12)
Vancouver Coastal 3089(23.09) 2339(75.72) 750(24 28)
Vancouver Island 1673(12.50) 1121(67.01) 552(32.99)
Fraser 5933(44.34) 4581(77.21) 1352(22.79)
Mental lliness diagnosis prior to release
Yes 8685 (64.91) 6394(73.62) 2291(26.38) <0.001
No 4695(35.09) 3658(77.91) 1037(22.09)
Prior number of incarcerations (only back to 2015) at time of release®
0 3969(29.67) 2988(75.28) 981(24.72) 0.4927
1 2581(19.29) 1959(75.90) 622(24.10)
2+ 6830(51.05) 5105(74.74) 1725(25.26)
Year of release
2015 2533(18.93) 2086(82.35) 447(17.75) <0.001
2016 3100(23.17) 2420(78.06) 680(21.94)
2017 3863(28.87) 2800(72.48) 1063(27.52)
2018 3884(29.03) 2745(70.70) 1138(29.30)

2 Distribution of prior incarcerations Mean: 2.86 (SD: 3.99), Median =2.00, [IQR =0.00,4.00] Range:0-49). Data are presented at the release level, not the person level

25.1%, p=0.375). OAT dispensation within 2 days was
more likely among females compared to males (27.6%
vs 24.5%, p=0.007), among older compared to younger
people (30.8% among>=50 vs. 22.9% amongx 30,
p=<0.001), and was less likely among people with men-
tal illness compared to those without (26.4% vs. 22.1%,
p<0.001). OAT dispensation within two days of release
has increased over time, with 17.8% of people accessing
in 2015 compared to 29.3% in 2018. In the GEE analysis,
StUD diagnosis was not associated with the outcome of
OAT dispensation in unadjusted analyses, however it was
in the adjusted analyses (OR(95%CI): 0.84(0.74—0.95),
p=0.006). An interaction term of StUD and mental

illness and was found to be statistically significant. The
GEE model was repeated adjusting for the 2 by 2 interac-
tion of StUD and mental illness. The stratified odds ratios
(with separate indicators for StUD in the presence and
absence of mental illness) revealed that in the presence
of mental illness, StUD was associated with lower odds
of OAT dispensation (0.73(0.64—0.84), p= <0.001), while
in the absence of mental illness, this relationship did not
hold (0.89(0.70—1.13), p=0.344).

In the adjusted analyses, the odds of OAT dispen-
sation increased with age. The youngest age group
(<30 years) had lower odds of OAT dispensation
(0.63(0.47-0.86), p=0.003) compared to the oldest
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Table 3 Unadjusted and adjusted odds ratio estimates of OAT dispensation within two days of release among people with an opioid
use disorder diagnosis who were released from provincial prisons between Jan 1 2015- Dec 29 2018 (N = 13,380 releases)

Unadjusted
OR (95% Cls)

Adjusted
OR (95% Cls)

Stimulant use disorder
Yes
No
Sex
Female
Male
Age
<30
30-39
40-49
> =50
Health Authority
Fraser
Interior
Vancouver Island
Northern
Vancouver Coastal
Unknown
Mental lliness diagnosis prior to release
Yes
No
Prior number of incarcerations (only back to 2015) at time of release®
0
1
2+
Year of release
2015
2016
2017
2018

0.99(0.89-1.12)
Reference

1.12(0.97-1.30)
Reference

0.64(0.47-0.86)
0.75(0.56-1.01)
0.97(0.63-1.18)
Reference

Reference
1.44(1.24-1.69)
1.70(1.45-2.00)
0.94(0.74-1.18)
1.10(0.95-1.27)
0.31(0.17-0.58)

1.31(1.17-1.46)
Reference

0.83(0.76-0.91)
0.83(0.75-0.92)
Reference

Reference

1.31(1.14-1.51)
1.83(1.59-2.12)
2.13(1.83-2.47)

0.84(0.74-0.95)
Reference

1.16(0.99-1.35)
Reference

0.63(0.47-0.86)
0.75(0.56-1.02)
0.90(0.66-1.24)
Reference

Reference
1.31(1.12-1.54)
1.64(1.40-1.93)
0.87(0.69-1.10)
1.08(0.93-1.25)
0.35(0.17-0.67)

1.35(1.20-1.52)

Reference
1.00(0.91-1.11)
0.95(0.86-1.05)
Reference
Reference

1.31(1.13-1.53)
1.86(1.59-2.16)
2.15(1.82-2.52)

2 Distribution of prior incarcerations Mean: 2.86 (SD: 3.99), Median =2.00, [IQR =0.00,4.00] Range:0-49) Unknown health authority = No fixed address. In adjusted
analysis, the estimate for each covariate is adjusted for all other covariates in the model. So, the estimate for Stimulant use disorder in the adjusted column, is after
adjusting for sex, age, health authority, mental iliness, prior number of incarcerations, and year of release

Estimates from GEE models with exchangeable correlation structure- accounting for repeated observations arising from the same person

age group (>=50 years). The odds of OAT dispensa-
tion were higher in Interior Health (1.31(1.12-1.54),
p=<0.001) and Vancouver Island Health (1.64(1.40—
1.93), p<0.001)) relative to Fraser Health (the region
where the majority of releases occur). The odds of OAT
dispensation increased each year relative to 2015, and
reached more than twice the odds of dispensation in
2018 (vs 2015) (2.15(1.82-2.52), p= <0.001). In sensi-
tivity analyses, the analysis was repeated using multi-
ple variations of the OAT outcome and in all analyses,
the main findings held, where StUD was associated
with lower odds of OAT dispensation, only in the

presence of concurrent mental illness. Among people
with an OUD diagnosis in the one year prior to release
(N=5,959) a similar proportion of people accessed
OAT within two days (N = 1454, 24.4%), as was found
in the overall sample (N=3328, 24.9%) in Table 2. The
interaction term was tested by year and was found to be
statistically significant in all years, with the exception
of 2015 (p=0.467). This could be driven by 2015 hav-
ing a smaller number of releases compared to all other
years, and having the lowest proportion of stimulant
use disorder diagnoses and OAT access among releases,
as compared to all other years.
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Table 4 Mental illness and stimulant use disorder stratum
specific unadjusted and adjusted Odds ratio estimates of OAT
dispensation within two days of release among people with an
opioid use disorder diagnosis who were released from provincial
prisons between Jan 1 2015- Dec 29 2018 (N= 13,380 releases)
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Unadjusted
OR (95% Cls)

Adjusted
OR (95% Cls)

No mental illness
No stimulant use disorder
Stimulant use disorder
Mental illness
No stimulant use disorder
Stimulant use disorder
Sex
Female
Male
Age
<30
30-39
40-49
> =50
Health Authority
Fraser
Interior
Vancouver Island
Northern
Vancouver Coastal
Unknown

0.66(0.58-0.76)
0.93(0.77-1.18)

Reference
0.81(0.70-0.92)

1.12(0.97-1.30)
Reference

0.64(0.47-0.86)

0.75(0.56-1.01)
0.97(0.63-1.18)
Reference
Reference
1.44(1.24-1.69)
1.70(1.45-2.00)
0.94(0.74-1.18)
1.10(0.95-1.27)

0.31(0.17-0.58)

0.64(0.57-0.74)
0.89(0.70-1.13)

Reference
0.73(0.64-0.84)

1.16(0.99-1.35)
Reference

0.63(0.47-0.86)
0.75(0.56-1.02)
0.90(0.66-1.24)
Reference

Reference
1.31(1.12-1.54)
1.64(1.40-1.93)
0.87(0.69-1.10)
1.08(0.93-1.25)
0.35(0.17-0.67)

Prior number of incarcerations (only back to 2015) at time of

release(a)
0
1
2+
Year of release
2015
2016
2017
2018

0.83(0.76-0.91)
0.83(0.75-0.92)
Reference

Reference

1.31(1.14-1.51)
1.83(1.59-2.12)
2.13(1.83-2.47)

1.00(0.91-1.11)
0.95(0.86-1.05)
Reference

Reference

1.31(1.13-1.53)
1.86(1.59-2.16)
2.15(1.82-2.52)

In adjusted analysis, the estimate for each covariate is adjusted for all other
covariates in the model. So, in the adjusted column, the estimate for each of the
levels of the mental illness by stimulant use disorder interaction are adjusted
for sex, age, health authority, mental iliness, prior number of incarcerations, and

year of release

Discussion

In this population-based study of people with OUD who
were released from provincial prisons, we found that in
unadjusted analyses, StUD diagnosis was not associated
with a reduced odds of OAT dispensation in the two days
following release. However, people with concurrent men-
tal illness and StUD had lower odds of OAT dispensation
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compared to the group with mental illness alone. This
suggests that among people released from BC’s prisons,
people who experience concurrent health and substance
use challenges alongside OUD are less likely to receive
OAT post-release.

Prior studies have drawn connections between stimu-
lant use and mental illness. For example, systematic
reviews report that psychoses is highest among people
who use methamphetamine or cocaine frequently and
who have diagnosed dependence on these substance [38,
39]. However, the relationship between stimulant use
and mental illness is complex, and is affected by a num-
ber of factors which vary from one person to the next,
making it is difficult to draw directional or causal con-
clusions about this relationship. Nevertheless, stimulant
use is on the rise in North America. For example, a study
in the United States found that methamphetamine use
nearly doubled between 2011-2017, from 18.8% to 34.2%
among people with OUD [19]. In our study, StUD diag-
nosis increased among people released from prison, from
32% in 2015 to 41% in 2018. This aligns with population-
level analyses of drug toxicology data in BC, where meth-
amphetamine has been detected in approximately 40% of
overdose deaths [18]. As such, the population with OUD
and StUD is growing, and the health and substance use
service needs of this population require increased atten-
tion. This may necessitate ongoing education for care
providers [40], given people who use stimulants such as
methamphetamine have been known to face stigma in
their health care encounters [41—-43] which can be com-
pounded by concurrent mental illness [44].

In this study, we found the odds of OAT dispensation
were lowest in people aged < 30, who were approximately
35% less likely to be dispensed OAT within two days of
release, compared to people aged > =50. People aged < 30
made up the highest proportion of releases in the sam-
ple (44.2%) and therefore represent an important group
whose substance use service needs must be prioritized.
Prior studies have revealed that young people might be
less likely to come in contact with care due to unique
fears not facing adults, including concerns about invol-
untary detention, or disclosure of their substance use to
family members [45, 46]. Youth are known to encounter
stigma in seeking OAT [47] and OAT dispensations are
lower in youth compared to adults [48]. In addition to
efforts to expand accessibility of OAT for youth, youth
advocates have recently called for a movement away from
abstinence-based approaches, and ensuring the avail-
ability of confidential, peer-led interventions [49]. These
services can engage youth in harm reduction services,
and may serve as a path to treatment if or when youth are
ready to engage in these services.
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In this analysis, we found that the odds of OAT dis-
pensation within 2 days post-release increased over time,
from 17.8% in 2015 to 29.3% in 2018. This translated to
cases of release in 2018 having more than twice the odds
of OAT dispensation compared to releases in 2015. This
is consistent with research on OAT inside provincial pris-
ons which found that the proportion of people receiving
OAT in provincial prison in BC doubled between 2015—
17 [13]. This suggests a high level of service need when
transitioned to community, however we found only about
25% of people released between 2015—18 were dispensed
OAT within two days of their release. This two-day win-
dow of access is particularly important given, evidence
suggests withdrawal will set in within 24-48 h of last
OAT dose [16]. In cases of withdrawal without access to
OAT, people are more likely to return to illicit substance
use [50]. Our team’s prior studies have found that the day
of release as a time of elevated risk for overdose [7], fur-
ther suggesting the critical need for timely OAT dispen-
sation post-release. While nearly one third of people with
OUD released from prison have access to OAT in the two
days post-release, two thirds of people do not. There is a
significant need for expanded interventions to reach and
meet people with OUD who want access to OAT.

Efforts have been made in BC to improve the accessibil-
ity of OAT in community for people released from prison
and to promote continuity of OAT prescriptions from
prison to community. For example, nurses in BC’s prisons
can communicate with community pharmacies and physi-
cians to ensure they have access to complete community
medical records and to bridge connections to OAT pre-
scriptions upon release [51]. For people facing concurrent
mental illness and StUD alongside their OUD, additional
low-barrier, targeted support must be provided. Given
the known stigma facing people with histories of incar-
ceration and known distrust of the health care system in
this population [52], peer-led outreach services can play
a critical role in reducing barriers to service engagement.
Peer outreach workers are people who have lived experi-
ence of the same challenges facing the population, includ-
ing incarceration, substance use, and/or mental health
diagnoses and play an instrumental role in developing
rapport with people who may need services [53]. Prior
studies have found the peer model is an effective outreach
model to engage people who use substances with care
[54]. Existing peer-led programs for people released from
prison such as Unlocking the Gates Services Society [55,
56] must be supported to expand their reach, to engage
people, including those with StUD and mental illness who
may face the most barriers to service access.

While OAT is effective at reducing illicit opioid use,
it has also been used to connect people to other health
services. For example, prior studies have found that OAT
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prescribers are well positioned to offer care for HCV,
where prescribed medications can be effectively incor-
porated into OAT care [57]. Furthermore, in some OAT
clinics, physicians prescribe psychostimulants to people
who use cocaine and or methamphetamine to help reduce
cravings, withdrawal and to support reduced illicit stimu-
lant use [58—60]. While this practice has remained rela-
tively limited, a recent systematic review has highlighted
the effectiveness of psychostimulants in reducing illicit
stimulant use [61] and studies have shown that psycho-
stimulant prescribing alongside OAT can promote adher-
ence to both medications [28] and improve psychosocial
outcomes [62]. Given the growing proportion of people
released from prisons in BC who have StUD diagnoses,
these medications could be prescribed alongside OAT to
support reductions in illicit stimulant use [63].

In community, and in prison, diversified OAT options
are needed to engage a wide range of people who use
drugs, including people with mental illness and StUD
who we have found are less likely to receive timely OAT
dispensation post-release. It is possible that they have
preferences for treatment, (e.g. different medications
or routes of administration such as injecting or smok-
ing) [64] that are not currently available. As such, future
research must focus on examining the service prefer-
ences of people with OUD who have concurrent StUD
and mental illness. Furthermore, not everyone is ready to
engage in treatment, nor abstinence, and a safer supply
[65—-67] of alternatives to the illicit drug supply must be
available to keep people alive in the context of an unregu-
lated and unsafe illicit drug supply.

There are a number of limitations of the present study to
be considered. First, we use ICD9/10 codes to define OUD
and StUD. As such people who use opioids and stimulants
but who have not contacted health services for care are
not captured. Furthermore, the definitions of OUD and
StUD rely on historical administrative health records, and
do not confirm that participants met criteria for these
diagnoses at the exact time of their release from incarcer-
ation. We focus on OAT dispensation within two days fol-
lowing release, but do not examine subsequent treatment
engagement or long-term retention which could be exam-
ined in future studies in this population. Furthermore, we
have not investigated the impact of stimulant use disor-
der diagnosis on OAT access while incarcerated, nor its
impact on the continuity of OAT access between correc-
tional settings and community. Future studies could con-
sider the characteristics of OAT while incarcerated (e.g.
dose, duration of access, timeliness of access) on continu-
ity of OAT post-release for people with and without con-
current SUDs such as stimulant use disorder. We report
on biological sex as a binary variable (male vs. female) as
data on gender identity is not available.
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Conclusions

Access to health and substance use services in the days
immediately following release from prison is critical to
reducing negative outcomes like overdose and all-cause
mortality. For people with OUD, OAT remains an effec-
tive evidence-based intervention. This study demonstrates
that people with mental illness and StUD have reduced
odds of obtaining OAT post-release. In the context of an
ongoing overdose crisis that disproportionally impacts
people released from prison, there is a critical need to
scale up and adapt OAT and ancillary peer support, harm
reduction, treatment, and health services in order to reach
people with concurrent StUD and mental illness.

Abbreviations

BC: British Columbia; GEE: Generalized Estimating Equation; OAT: Opioid
Agonist Treatment; OUD: Opioid Use Disorder; OR: Odds Ratio; StUD: Stimulant
use disorder.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513011-022-00504-z.

Additional file 1: Table S1. Exposure: type of substance use disorder
diagnosis. Table S2. Outcome: Medications and drug identification
numbers (DINs) included in definition of opioid agonist treatment.

Table S3. Mental Iliness Algorithm. Table S4. Demographic, geographic,
and health and corrections characteristics of people with an opioid use
disorder diagnosis released from provincial correctional centres between
Jan 12015- Dec 29 2018 (N=13,380), by OAT dispensation within 1

day of release (not including day of release). Table S5. Demographic,
geographic, and health and corrections characteristics of people with an
opioid use disorder diagnosis released from provincial correctional centres
between Jan 1 2015- Dec 28 2018 (N=13,375), by OAT dispensation within
3 days of release (not including day of release). Table S6. Demographic,
geographic, and health and corrections characteristics of people with an
opioid use disorder diagnosis released from provincial correctional centres
between Jan 1 2015- Dec 24 2018 (N=13,353), by OAT dispensation within
7 days of release (not including day of release). Table S7. Demographic,
geographic, and health and corrections characteristics of people with an
opioid use disorder diagnosis released from provincial correctional centres
between Jan 1 2015- Dec 29 2018 (N=13,380), by OAT dispensation within
two days of release (including day of release). Table $8. Unadjusted

and adjusted odds ratio estimates of OAT dispensation for four levels of
the main exposure of interest (mental illness and stimulant use disorder
diagnoses) on various OAT outcome definitions. Table $9. Mental illness
and stimulant use disorder stratum specific unadjusted and adjusted
Odds ratio estimates of OAT dispensation within two days of release
among people with an opioid use disorder diagnosis who released from
provincial prisons between Jan 1 2015- Dec 29 2018 (N=13,380) (P Value
column included).

Acknowledgements

The authors respectfully acknowledge that they live and work on the unceded
traditional territory of the x*maBkway am (Musqueam), Skwxw u7mesh
(Squamish), and Sali lwatat (Tsleil-Waututh) Nations.

Data for the analyses were provided by the British Columbia Ministry of Health
(MOH) (British Columbia Discharge Abstract Database (DAD), Medical Services
Plan (MSP), and PharmaNet (provincial drug dispensation database), and by
the Ministry of Public Safety and the Solicitor General. All inferences, opinions,
and conclusions are those of the authors and do not reflect the opinions of
the Data Stewards.

(2022) 17:77

Page 9 of 11

Conflict of interests
None.

Authors’ contributions

HP, BZ, TN, AKS developed the original research proposal and methodology.
HP, BZ carried out all analyses. TN, AKS provided supervision. HP wrote the
first draft of the manuscript with input from all authors. All authors reviewed
the manuscript. All authors accept responsibility for the decision to submit
this manuscript for publication. The author(s) read and approved the final
manuscript.

Funding

The authors acknowledge funding from the Canadian Institues of Health
Research, Michael Smith Foundation for Health Research, and the University
of British Columbia (HP). The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or writing of the report.

Availability of data and materials

The data that support the findings of this study are available through the BC
Overdose Cohort but restrictions apply to the availability of these data, which
were used under license for the current study, and so are not publicly avail-
able. Data are however available from the authors upon reasonable request
and with permission of PopData BC.

Declarations

Ethics approval and consent to participate

This analysis was conducted using BC-ODC data and was part of the BCCDC's
public health functions and therefore institutional ethical approval was not
required.

Consent for publication
Not applicable.

Competing interests
None.

Author details

'BC Centre for Disease Control, University of British Columbia, 655 W 12Th
Avenue, BC V5Z 4R4 Vancouver, Canada. 2Department of Psychiatry, University
of British Columbia, 2255 Wesbrook Mall, Vancouver, BCV6T 2A1, Canada.
3Unlocking the Gates Services Society, 22838 Lougheed Hwy. Unit 104, Maple
Ridge, BC V2X 2V6, Canada. “BC Corrections, 1001 Douglas St, Victoria, BC V8W
2C5, Canada. °BC Mental Health and Substance Use Services, 4949 Heather
St, Vancouver, BC V57 3L7, Canada. ®School of Population and Public Health,
University of British Columbia, 2206 E Mall, Vancouver, BC V6T 173, Canada.

Accepted: 21 October 2022
Published online: 24 November 2022

References

1. Herbert K, Plugge E, Foster C, Doll H. Prevalence of risk factors for non-
communicable diseases in prison populations worldwide: a systematic
review. Lancet. 2012;379:1975-82 England: © 2012 Elsevier Ltd.

2. Munday D, Leaman J, O'Moore E, Plugge E. The prevalence of non-
communicable disease in older people in prison: a systematic review
and meta-analysis. Age Ageing. 2019;48:204-12 England: © The Author(s)
2018. Published by Oxford University Press on behalf of the British Geriat-
rics Society For permissions, please email: journals.permissions@oup.com.

3. Aldridge RW, Story A, Hwang SW, Nordentoft M, Luchenski SA, Hartwell
G, et al. Morbidity and mortality in homeless individuals, prisoners,
sex workers, and individuals with substance use disorders in high-
income countries: a systematic review and meta-analysis. Lancet.
2018;391(10117):241-50.

4. Fazel S, Yoon IA, Hayes AJ. Substance use disorders in prisoners: an
updated systematic review and meta-regression analysis in recently
incarcerated men and women. Addiction. 2017;112(10):1725-39.


https://doi.org/10.1186/s13011-022-00504-z
https://doi.org/10.1186/s13011-022-00504-z

Palis et al. Substance Abuse Treatment, Prevention, and Policy

20.

21.

22.

23.

24.

25.

26.

Binswanger IA, Stern MF, Deyo RA, Heagerty PJ, Cheadle A, Eimore JG,

et al. Release from prison-a high risk of death for former inmates. N Engl J
Med. 2007;356(2):157-65.

Binswanger IA, Blatchford PJ, Mueller SR, Stern MF. Mortality after prison
release: opioid overdose and other causes of death, risk factors, and time
trends from 1999 to 2009. Ann Intern Med. 2013;159(9):592-600.

Keen C, Kinner SA, Young JT, Snow K, Zhao B, Gan W, et al. Periods of
altered risk for non-fatal drug overdose: a self-controlled case series.
Lancet Public Health. 2021;6:e249-59 England: © 2021 The Author(s).
Published by Elsevier Ltd. This is an Open Access article under the CC
BY-NC-ND 4.0 license. Published by Elsevier Ltd.

BC Corrections. Profile of BC Corrections. 2021.

Butler A, Nicholls T, Samji H, Fabian S, Lavergne MR. Prevalence of mental
health needs, substance use, and co-occurring disorders among people
admitted to prison. Psychiatric Serv. 2021.

Mattick RP, Breen C, Kimber J, Davoli M. Buprenorphine maintenance
versus placebo or methadone maintenance for opioid dependence.
Cochrane Database Syst Rev. 2014;(2):CD002207. https://doi.org/10.1002/
14651858.CD002207.pub4.

. Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance therapy

versus no opioid replacement therapy for opioid dependence. Cochrane
Database Syst Rev. 2009;3:CD002209.

Pearce LA, Min JE, Piske M, Zhou H, Homayra F, Slaunwhite A, et al. Opioid
agonist treatment and risk of mortality during opioid overdose public
health emergency: population based retrospective cohort study. BMJ.
2020;368:m772.

Kurz M, Dale LM, Min JE, Hongdilokkul N, Greiner L, Olley M, et al. Opioid
agonist treatment uptake within provincial correctional facilities in British
Columbia, Canada. Addiction. 2021;117(5):1353-62. https://doi.org/10.
1111/add.15737. Epub 2021 Nov 19.

College of Pharmacists of BC. Important notice regarding Suboxone®
2016. Available from: https://www.cpsbc.ca/important-notice-regarding-
suboxone®.

College of Physicians and Surgeons of British Columbia. Nurse practition-
ers can now prescribe controlled drugs and substances 2016. Available
from: https://www.cpsbc.ca/for-physicians/college-connector/2016-V04-
06/03.

Srivastava A, Kahan M, Nader M. Primary care management of opioid use
disorders: abstinence, methadone, or buprenorphine-naloxone? Can Fam
Physician. 2017;63(3):200-5.

BC Coroners Service. lllicit drug toxicity type of drug data data to Decem-
ber 31,2021.2022.

BC Coroners Service. lllicit Drug Toxicity Deaths in BC January 1,2011 -
December 31,2021 2022. Available from: https://www?2.gov.bc.ca/assets/
gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-servi
ce/statistical/illicit-drug.pdf.

Ellis MS, Kasper ZA, Cicero TJ. Twin epidemics: the surging rise of methamphet-
amine use in chronic opioid users. Drug Alcohol Depend. 2018;193:14-20.
Fischer B, O'Keefe-Markman C, Lee AM, Daldegan-Bueno D.“Resurgent’,
“twin” or “silent” epidemic? A select data overview and observations on
increasing psycho-stimulant use and harms in North America. Subst
Abuse Treat Prev Policy. 2021;16(1):17.

Butler A, Nicholls T, Samji H, Fabian S, Lavergne R. Prevalence of mental
health needs, substance use and co-occurring disorders among peo-
ple admitted to prison. Submitted for publication. 2021.

DuPont RL. The opioid epidemic is an historic opportunity to improve
both prevention and treatment. Brain Res Bull. 2018;138:112-4 United
States: © 2017 Elsevier Inc.

Blanken P, van den Brink W, Hendriks VM, Huijsman IA, Klous MG, Rook
EJ, et al. Heroin-assisted treatment in the Netherlands: history, findings,
and international context. Eur Neuropsychopharmacol. 2010;20(Suppl
2):5105-58.

Castells X, Cunill R, Perez-Mana C, Vidal X, Capella D. Psychostimu-

lant drugs for cocaine dependence. Cochrane Database Syst Rev.
2016;9:CD007380.

Perez-Mana C, Castells X, Torrens M, Capella D, Farre M. Efficacy of psy-
chostimulant drugs for amphetamine abuse or dependence. Cochrane
Database Syst Rev. 2013;9:CD009695.

Minozzi S, Saulle R, De Crescenzo F, Amato L. Psychosocial interventions for
psychostimulant misuse. Cochrane Database Syst Rev. 2016;9(9):CD011866.
https://doi.org/10.1002/14651858.CD011866.pub2.

(2022) 17:77

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
45,
46.

47.

48.

49.

50.

Page 10 of 11

Bartlett SR, Wong S, Yu A, Pearce M, Maclsaac J, Nouch S, et al. The
impact of current opioid agonist therapy on hepatitis C virus treatment
initiation among people who use drugs from the Direct-acting Antiviral
(DAA) era: a population-based study. Clin Infect Dis. 2022;74(4):575-83.
Nuijten M, Blanken P, van de Wetering B, Nuijen B, van den Brink W, Hen-
driks VM. Sustained-release dexamfetamine in the treatment of chronic
cocaine-dependent patients on heroin-assisted treatment: a randomised,
double-blind, placebo-controlled trial. Lancet. 2016;387(10034):2226-34.
https://doi.org/10.1016/S0140-736(16)00205-1. Epub 2016 Mar 22.
Marsden J, Eastwood B, Bradbury C, Dale-Perera A, Farrell M, Hammond
P, Knight J, Randhawa K, Wright C. National Drug Treatment Monitoring
System Outcomes Study Group. Effectiveness of community treatments
forheroin and crack cocaine addiction in England: a prospective, in-
treatment cohort study. Lancet. 2009;374(9697):1262-70. https://doi.org/
10.1016/50140-6736(09)61420-3. Epub 2009 Oct 1.

Franklyn AM, Eibl JK, Gauthier GJ, Pellegrini D, Lightfoot NE, Marsh DC.
The impact of cocaine use in patients enrolled in opioid agonist therapy
in Ontario. Canada Int J Drug Policy. 2017;48:1-8.

MacDougall L, Smolina K, Otterstatter M, Zhao B, Chong M, Godfrey D,
et al. Development and characteristics of the provincial overdose cohort
in British Columbia, Canada. PLoS ONE. 2019;14(1):e0210129.

British Columbia Ministry of Health DE. Discharge abstract database. In:
British Columbia Ministry of Health P, V2, editor. 2018.

British Columbia Ministry of Health. PharmaNet Consolidation File (MSP
Registration & Premium Billing),. British Columbia Ministry of Health, Data
Extract; 2018.

BC Ministry of Health, Data Stewardship Committee. PharmaNet Data
Extract. http://www?2.gov.bc.ca/gov/content/health/conducting-health-
research-evaluation/dataaccess-health-data-central2020.

Singer J, Willett J. Applied Longitudinal data analysis: modeling change
and event occurrence: Oxford University Press; 2003.

Knol MJ, VanderWeele TJ, Groenwold RH, Klungel OH, Rovers MM,
Grobbee DE. Estimating measures of interaction on an additive scale for
preventive exposures. Eur J Epidemiol. 2011;26(6):433-8.

Armstrong RA. When to use the Bonferroni correction. Ophthalmic
Physiol Opt. 2014;34(5):502-8.

Sabe M, Zhao N, Kaiser S. A systematic review and meta-analysis of the
prevalence of cocaine-induced psychosis in cocaine users. Prog Neu-
ropsychopharmacol Biol Psychiatry. 2021;109:110263.

Arunogiri S, Foulds JA, McKetin R, Lubman DI. A systematic review of risk
factors for methamphetamine-associated psychosis. Aust N Z J Psychia-
try. 2018;52(6):514-29.

Sukhera J, Knaak S, Ungar T, Rehman M. Dismantling structural stigma
related to mental health and substance use: an educational framework.
Acad Med. 2022;97(2):175-81.

Aronowitz S, Meisel ZF. Addressing stigma to provide quality care to
people who use drugs. JAMA Netw Open. 2022;5(2):e2146980.
Woodhead EL, Timko C, Han X, Cucciare MA. Stigma, treatment, and
health among stimulant users: life stage as a moderator. J Appl Dev
Psychol. 2019;60:96-104.

Deen H, Kershaw S, Newton N, Stapinski L, Birrell L, Debenham J, et al.
Stigma, discrimination and crystal methamphetamine (ice’): current
attitudes in Australia. Int J Drug Policy. 2021,87:102982.

Mental Health Commission of Canada. Structural Stigma in health care
contexts for people with mental health and substance use issues. 2017.
Bill 22: Mental Health Act Amendment [press release]. https://www.
bclaws.gov.be.ca/civix/document/id/bills/billsprevious/5th41st:gov22-1.
British Columbia Representative for Children and Youth. Detained: rights
of children and youth under the mental health act. 2021.

Bagley SM, Hadland SE, Carney BL, Saitz R. Addressing stigma in medica-
tion treatment of adolescents with opioid use disorder. J Addict Med.
2017;11(6):415-6.

Pilarinos A, Bromberg DJ, Karamouzian M. Access to medications for opi-
oid use disorder and associated factors among adolescents and young
adults: a systematic review. JAMA Pediatr. 2022;176:304-11 United States.
Canédo J, Sedgemore KO, Ebbert K, Anderson H, Dykeman R, Kincaid K,
et al. Harm reduction calls to action from young people who use drugs
on the streets of Vancouver and Lisbon. Harm Reduct J. 2022;19(1):43.
Heiwe S, Lonnquist |, Kallmén H. Potential risk factors associated with
risk for drop-out and relapse during and following withdrawal of opioid
prescription medication. Eur J Pain. 2011;15(9):966-70.


https://doi.org/10.1002/14651858.CD002207.pub4
https://doi.org/10.1002/14651858.CD002207.pub4
https://doi.org/10.1111/add.15737
https://doi.org/10.1111/add.15737
https://www.cpsbc.ca/important-notice-regarding-suboxone
https://www.cpsbc.ca/important-notice-regarding-suboxone
https://www.cpsbc.ca/for-physicians/college-connector/2016-V04-06/03
https://www.cpsbc.ca/for-physicians/college-connector/2016-V04-06/03
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicit-drug.pdf
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicit-drug.pdf
https://www2.gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/coroners-service/statistical/illicit-drug.pdf
https://doi.org/10.1002/14651858.CD011866.pub2
https://doi.org/10.1016/S0140-736(16)00205-1
https://doi.org/10.1016/S0140-6736(09)61420-3
https://doi.org/10.1016/S0140-6736(09)61420-3
http://www2.gov.bc.ca/gov/content/health/conducting-health-research-evaluation/dataaccess-health-data-central2020
http://www2.gov.bc.ca/gov/content/health/conducting-health-research-evaluation/dataaccess-health-data-central2020
https://www.bclaws.gov.bc.ca/civix/document/id/bills/billsprevious/5th41st:gov22-1
https://www.bclaws.gov.bc.ca/civix/document/id/bills/billsprevious/5th41st:gov22-1

Palis et al. Substance Abuse Treatment, Prevention, and Policy

51

52.

53.

54

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

(2022) 17:77

BC Mental Health and Substance Use Services. Opioid agonist treatment
nurse: It's all about removing barriers! 2020. Available from: http://www.
bcmhsus.ca/about/news-stories/stories/oat-nurse-removing-barriers.
Vandergrift LA, Christopher PP. Do prisoners trust the healthcare system?
Health Justice. 2021;9(1):15.

Marshall Z, Dechman MK, Minichiello A, Alcock L, Harris GE. Peering into
the literature: a systematic review of the roles of people who inject drugs
in harm reduction initiatives. Drug Alcohol Depend. 2015;151:1-14.
Needle RH, Burrows D, Friedman S, Latkin C. Effectiveness of community-
based outreach in preventing HIV/AIDS among injecting drug users. Int J
Drug Policy. 2005;16:45-7.

McLeod KE, Timler K, Korchinski M, Young P, Milkovich T, McBride

C, et al. Supporting people leaving prisons during COVID-19:
perspectives from peer health mentors. Int J Prison Health.
2021;ahead-of-print(ahead-of-print):206-16.

McLeod KE, Korchinski M, Young P, Milkovich T, Hemingway C, DeGroot M,
et al. Supporting women leaving prison through peer health mentoring:
a participatory health research study. CMAJ Open. 2020;8(1):E1-8.

Rance J, Treloar C."Not just methadone Tracy": transformations in service-
user identity following the introduction of hepatitis C treatment into
Australian opiate substitution settings. Addiction. 2014;109(3):452-9.
Brothers TD, Leaman M, Bonn M, Lower D, Atkinson J, Fraser J, Gillis A,
Gniewek LH, Hayman H, Jorna P, Martell D, O'Donnell T, Bowerman H,
Genge L. Evaluation of an emergency safe supply drugs and managed
alcohol program in COVID-19 isolation hotel shelters for people experi-
encing homelessness. Drug Alcohol Depend. 2022;235:109440. https://
doi.org/10.1016/j.drugalcdep.2022.109440. Epub 2022 Apr 7.

Palis H, Marchand K, Peachy G, Westfall J, Lock K, Macdonald S, Harrison
S, Jun J, Bojanczyk-Shibata A, Marsh DC, Schechter MT, Oviedo-Joekes E.
Exploring the effectiveness of dextroamphetamine for the treatment of
stimulant use disorder: a qualitative study with injectable opioid agonist
treatment patients. Subs Abuse Treat Prevent Policy. 2021;16(1):68.
https://doi.org/10.1186/513011-021-00399-2.

Palis H, MacDonald S, Jun J, Oviedo-Joekes E. Use of sustained release
dextroamphetamine for the treatment of stimulant use disorder in the
setting of injectable opioid agonist treatment in Canada: a case report.
Harm Reduct J. 2021;18(1):57.

Tardelli VS, Bisaga A, Arcadepani FB, Gerra G, Levin FR, Fidalgo TM.
Prescription psychostimulants for the treatment of stimulant use
disorder: a systematic review and meta-analysis. Psychopharmacology.
2020;237:2233-55 Germany.

Blanken P, Nuijten M, van den Brink W, Hendriks VM. Clinical effects
beyond cocaine use of sustained-release dexamphetamine for the treat-
ment of cocaine dependent patients with comorbid opioid dependence:
secondary analysis of a double-blind, placebo-controlled randomized
trial. Addiction. 2020;115(5):917-23. https://doi.org/10.1111/add.14874.
Epub 2020 Jan 6.

Crime UNOoDa. Treatment of stimulant use disorders: current practices
and promising perspectives. 2019.

Parent S, Papamihali K, Graham B, Buxton JA. Examining prevalence and
correlates of smoking opioids in British Columbia: opioids are more often
smoked than injected. Subst Abuse Treat Prev Policy. 2021;16(1):79.

Bonn M, Touesnard N, Puliese M, Cheng B, Comeau E, Bodkin C, Brothers
T, Wildeman S. Securing safe supply during COVID-19 and beyond: scop-
ing review and knowledge mobilization. 2021.

Tyndall M. A safer drug supply: a pragmatic and ethical response to the
overdose crisis. CMAJ. 2020;192:E986~7.

Nosyk B, Slaunwhite A, Urbanoski K, Hongdilokkul N, Palis H, Lock K, et al.
Evaluation of risk mitigation measures for people with substance use disor-
ders to address the dual public health crises of COVID-19 and overdose in
British Columbia: a mixed-methods study protocol. BMC Health Serv. 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.bcmhsus.ca/about/news-stories/stories/oat-nurse-removing-barriers
http://www.bcmhsus.ca/about/news-stories/stories/oat-nurse-removing-barriers
https://doi.org/10.1016/j.drugalcdep.2022.109440
https://doi.org/10.1016/j.drugalcdep.2022.109440
https://doi.org/10.1186/s13011-021-00399-2
https://doi.org/10.1111/add.14874

	Stimulant use disorder diagnosis and opioid agonist treatment dispensation following release from prison: a cohort study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study population
	Outcome measure
	Exposure measure
	Covariates
	Data analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


