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Abstract

Objectives Widespread health service disruptions resulting from the COVID-19 pandemic coincided with a dramatic
increase in overdose deaths among people who use drugs (PWUD) in Vancouver, Canada. Those with a history

of injection drug use are known to be at heightened risk of substance-associated harms. Drug use patterns and
associated sociodemographic and health care utilization trends have been understudied in this population since the
pandemic onset. We sought to understand patterns of drug use initiation and/or re-initiation among people with a
history of injection drug use (IVDU).

Methods Data were obtained from three harmonized prospective cohort studies of PWUD in Vancouver. Participants
with a lifetime history of VDU who responded to a survey between June 2021 and May 2022 were included. The
primary outcome variable was a composite of substance use initiation and re-initiation over the study period, labelled
as drug (re)-initiation. A multivariable generalized linear mixed-effects model was used to examine factors associated
with self-reported (re)-initiation of substance use over the past six months.

Results Among 1061 participants, the median age was 47 years at baseline and 589 (55.5%) identified as men.

In total, 183 (17.2%) participants reported initiating and/or re-initiating a drug, with 44 (4.19%) reporting new drug
initiation and 148 (14.0%) reporting drug re-initiation (9 participants responded ‘yes'to both). Overall, unregulated
stimulants (e.g., crystal methamphetamine and cocaine) were the most common drug class (re-)initiated (n=101;
55.2%), followed by opioids (n=74; 40.4%) and psychedelics (n=36; 19.7%). In the multivariable analysis, (re-)initiation
of drug use was independently associated with recent IVDU (adjusted odds ratio [AOR] 2.62, 95% confidence interval
[Cl] 1.02, 6.76), incarceration (AOR 3.36, Cl 1.12, 10.14) and inability to access addiction treatment (AOR 4.91, 95% Cl
1.22,19.75).

Conclusions In an era impacted by the intersecting effects of the COVID-19 pandemic and the overdose crisis, nearly
one in five PWUD with a history of VDU began using a new drug and/or re-started use of a previous drug. Those who
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reported drug (re-)initiation exhibited riskier substance use behaviours and reported difficulty accessing treatment
services. Our findings underscore the need to provide additional resources to support this high-risk population.

Keywords COVID-19, Drug overdose, Substance-related disorders, Vulnerable populations

Background

In addition to the substantial burden of morbidity and
mortality, the COVID-19 pandemic heightened eco-
nomic and social inequities, and reduced access to
healthcare services across the globe [1]. In the North
American context, the pandemic disproportionately
impacted people who use drugs (PWUD), who faced
the effects of a drug supply contaminated with highly
potent synthetic opioids [2-5]. In British Columbia (BC),
Canada, drug overdose deaths doubled in the years fol-
lowing the pandemic onset as access to health services
was curtailed and the illicit drug market grew increas-
ingly toxic [5, 6]. People who inject drugs face increased
risks of harm associated with illicit or non-prescription
substance use, including the transmission of viral infec-
tious diseases, the development of systemic disease, and
substance-related death [7]. The extent to which drug use
patterns shifted among this high-risk subset of PWUD
during this era is unclear. We sought to examine patterns
of drug use initiation and/or re-initiation and associated
sociodemographic characteristics, drug use behaviours,
and service utilization trends among PWUD with a his-
tory of injection drug use (IVDU) from 2021 to 2022. We
aim to offer insights into the ways in which pandemic-
related restrictions may have shaped substance use pat-
terns in Vancouver. Developing an understanding of
substance use patterns during this period will enable our
systems and policymakers to better support PWUD in
future crises and service disruptions.

Materials and methods

This study evaluates baseline and follow-up survey data
from three harmonized prospective cohort studies of
PWUD in Vancouver. The included cohort studies of
community-recruited PWUD are the AIDS Care Cohort
to Evaluate exposure to Survival Services (ACCESS), the
Vancouver Injection Drug Users Study (VIDUS), and the
At Risk Youth Study (ARYS). The ACCESS and VIDUS
cohorts include individuals living within Greater Vancou-
ver aged>=18 years who reported unregulated drug use
within the past month at study enrolment. The ACCESS
cohort includes only those who are HIV positive at the
time of enrollment. The VIDUS cohort is restricted to
HIV-negative participants who reported IVDU at the
time of enrollment, though participants may stop inject-
ing drugs by the time of study follow-up [8]. The ARYS
cohort includes participants aged 14-26 who report
unregulated drug use in the past month and experi-
ence housing insecurity or access street-based services.

Despite the differences in enrollment criteria, all cohorts
include participants with a lifetime history of injection
drug use in the Vancouver area. This term refers to par-
ticipants who reported any current or previous engage-
ment with drug injection at the first study visit during the
study period.

As described previously [9, 10], participants were
recruited by word-of-mouth or street outreach and pro-
vided informed consent to participate in the cohorts.
They completed a baseline interviewer-administered
questionnaire that documents sociodemographic char-
acteristics, substance use patterns, and health care ser-
vice utilization, which is repeated every six months after
study enrollment. All cohorts have been reviewed and
approved by the University of British Columbia/Provi-
dence Health Care research ethics board.

This study included participant data that was col-
lected between June 2021 and May 2022. Due to the
COVID-19 pandemic, interviews were held over the
phone until March 2022 when in-person interviews
were resumed. Participants with a lifetime history of
IVDU who responded to the following survey question
were included: “In the last six months, have you initiated
using a new drug or re-started using a drug that you had
stopped using for at least six months?” The primary out-
come was defined as the initiation and/or re-initiation
of drug use in the past six months (yes vs. no), which is
labeled as drug (re)-initiation.

The definition of drug use included substances obtained
through the illicit drug market as well as the non-med-
ical use of prescribed pharmaceutical drugs. Multiple
classes of substances were included within this com-
posite outcome, including opioids (e.g. fentanyl, heroin,
non-medical prescription use of opioids such as hydro-
morphone), stimulants (e.g. crystal methamphetamine,
powder/crack cocaine), psychedelics (e.g. ecstasy, mush-
rooms), benzodiazepines (e.g. non-medical prescription
use of lorazepam or diazepam) and other drugs that did
not fall under any of the above classes. When completing
the study interview, participants were given the option
to report use of ‘other’ drugs, and those who responded
affirmatively were asked to list the specific name of the
drug(s). Substances that belonged to another drug cat-
egory included in the survey were re-assigned prior to
data analysis. A broad range of unregulated substances
were included given the growing and near-ubiquitous
practice of polysubstance use among high-risk subsets
of PWUD, which increases the risk of drug-associated
harms [11, 12]. Substances that are legal to consume in
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Canada, including alcohol and cannabis, were excluded
from the primary outcome at the data analysis stage.

The following explanatory variables purported to
impact drug (re-)initiation were included: age (continu-
ous), gender (men vs. women or non-binary), ethnicity
(white vs. Indigenous or persons of colour), residence in
the Downtown Eastside, housing status, incarceration,
IVDU, HIV status, non-fatal overdose, daily substance
use (unregulated opioids, unregulated stimulants, can-
nabis and non-medical use of prescription opioids), drug
or alcohol treatment, inability to access addictions treat-
ment, and inability to access to health or social services.
The Downtown Eastside is an urban area with high lev-
els of marginalization and substance use [13]. Inability
to access addictions treatment was determined by par-
ticipants answering “yes” to the following question: “In
the past 6 months, have you tried to access any treatment
program but were unable?”. Inability to access health or
social services was defined as participants responding
“yes” to the question: “In the last six months, was there
a time you were in need of a service but could not obtain
it?. The above definitions for the health and social service
variables have been described and examined in the exist-
ing literature [7, 14]. All behavioural variables referred to
the past six-month period at the time of interview. The
six-month timeframe for drug (re-)initiation and explan-
atory variables reflects the biannual frequency of partici-
pant follow-up interviews, and this timeframe has been
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used in prior harmonized cohort analyses of this popula-
tion [15, 16].

In order to analyze the data, we fit a multivariable gen-
eralized linear mixed-effects model to identify factors
associated with drug (re-)initiation. All explanatory vari-
ables were included in the multivariable model and all
p-values were two-sided. Sub-analyses were conducted
to separately evaluate the initiation of a new drug (vs.
no drug initiation) and the re-initiation of a drug (vs. no
drug re-initiation), using the same multivariable model-
ing procedures as in the primary analyses. All statistical
analyses were conducted in SAS 9.4.

Results

Among 1061 eligible participants, the median age was
47 (1st and 3rd quartile: 36, 57) years, and 589 (55.5%)
identified as men (Table 1). In terms of daily reported
drug use, 376 (35.5%) participants used unregulated opi-
oids, 18 (1.7%) used non-medical prescription opioids,
295 (27.9%) used stimulants, and 241 (22.7%) smoked or
ingested cannabis products.

In total, 183 (17.2%) participants reported initiating
or re-initiating a drug within the study period, with 44
(4.1%) reporting new drug initiation, 148 (14.0%) report-
ing drug re-initiation, and 9 participants reporting both.

Overall, stimulants were the most common drug
type (re-)initiated (n=101; 55.2%), followed by opioids
(n=74; 40.4%) and psychedelics (n=36; 19.7%) (Table 2).

Table 1 Drug use (re-)initiation and associated participant characteristics

Participant Characteristics

Characteristics (n, %)

Bivariable Model Multivariate Model

Overall Yes to drug (re-)initiated OR (95% Cl) p value AOR (95% CI) p value

1061 183(17.2) - - - -
Age (median (IQR))** 47 (36,57) 43(31,54) 0.97 (0.95, 0. 98) <0.001 0.98(0.95,1.00) 0.05
Men**@ 589 (55.5) 87 (47.5) 0.65(041,1.02) 0.06 0.68(0.39,1.21) 0.19
White ethrﬂdty*b 607 (57.6) 106 (58.2) 1.05(0.73,1.50) 081 1.14(0.71-1.81)  0.59
Lack of housing** 158 (14.9) 30(164) 145 (0.55, 3. 77) 045 0.87(0.26-2.92) 0.82
Reside in DTES** 524 (49.4) 80 (43.7) 1.32(0.67,2.60) 043 1.27(0.55-2.95) 0.57
Incarceration** 51(4.8) 10 (5.6) 430(1.69,10.97) 0.002 336(1.12,10.14) 0.03
Injection drug use** 536 (50.5) 114 (62.3) 3.62(1.73,7. 55) <0.001 262(1.02,6.76) 0.05
HIV seropositive* 328(30.9) 48(26.2) 0.75(0.51,1.12) 0.16 1.09 (0.65-1.83) 0.75
Non-fatal overdose** 188(17.8) 56(30.8) 3.07(1.32,7. 16) 0.009 201(0.78,520) 0.15
At least daily use of unregulated opioids** 376 (35.5) 66 (36.1) 1.78(0.80,3.96) 0.16 1.08 (0.39-3.00) 0.89
At least daily non-medical use of prescribed opioids** 18 (1.7) 6(3.3) 5.15(0.76,35.05) 0.094 2.15(0.21,22.28) 0.52
At least daily use of stimulants** 295 (27.9) 65(35.7) 1.30(0.55,3.06) 055 1.06 (041-2.77) 0.90
At least daily use of cannabis** 41 (22.7) 50(27.3) 81(0.33,1.98) 064 1.12(042-3.01) 082
Recent addictions treatment** 704 (66.7) 134 (73.6) 2.16(0.89, 5. 22) 0.09 1.64(0.65,4.11) 030
Inability to access addictions treatment** 59 (5.6) 17 (9.3) 5.35(1.74,16.49) 0.004 491 (1.22,19.75) 0.03
Inability to access health or social services** 223(21.2) 58(32.0) 0.78(0.26,234) 0.66 0.55(0.16-1.85) 0.33

OR: Odds Ratio. CI: Confidence Interval. AOR: Adjusted Odds Ratio. IQR: Interquartile range. DTES: Downtown Eastside. HIV: Human Immunodeficiency Virus

Notes

* Single asterisk refers to variables collected at the baseline study visit

** Double asterisk refers to variables collected at follow-up and refer to the past 6 month period

2Gender variable defined as man vs. woman or other

b Ethnicity variable defined as white versus non-white
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Table 2 Classes of drugs (re-)initiated

Drug class* Drug use Initiation of  Re-initia-
initiation and/ new drug** tion of prior
or re-initiation** N (%) drug**

N (%) N (%)
totaln=183 totaln=44 n=148

Opioids 74 (40.4) 14 (31.8) 60 (40.5)

Stimulants 101 (55.2) 10 (22.7) 91 (61.5)

Benzodiazepines 4(2.2) 4(9.0) 0 (0)

Psychedelics 36 (19.7) 17 (38.6) 19(12.8)

Other 14(7.7) 7(15.9) 7(4.7)

*participants could select more than one drug type (re)-initiated

**drug use initiation and re-initiation defined as over the past 6-month period

Similarly, in the subgroup who declared drug re-initi-
ation, the most common class of drug was stimulants
(n=91; 61.5%), followed by opioids (n=60; 40.5%) and
psychedelics (n=19; 12.8%). For the smaller subgroup
who reported new drug initiation, psychedelics were the
most common drug type (n=17; 38.6%) followed by opi-
oids (n=14; 31.8%) and then stimulants (z=10; 22.7%).

As shown in the multivariable analysis (Table 1), initia-
tion and/or re-initiation of drug use was independently
associated with IVDU in the past six months (adjusted
odds ratio [AOR] 2.62, 95% confidence interval [CI] 1.02,
6.76), incarceration status (AOR 3.36, 95% CI 1.12, 10.14)
and the reported inability to access addictions treatment
over the same timeframe (AOR 4.91, 95% CI 1.22, 19.75).

In the supplemental multivariable sub-analysis (Supple-
ment Table 1), initiation of a new drug was independently
associated with HIV serum positivity (AOR 5.18, 95% CI
1.36, 19.77), non-medical use of daily prescription opi-
oids (AOR 10.97, 95% CI 1.18, 101.75), and inability to
access addictions treatment (AOR 13.85, 95% CI 1.33,
144.10). Multivariable analysis focused on re-initiation
of a previously used drug did not reveal any independent
associations (Supplement Table 2).

Discussion

In this longitudinal study of individuals with a lifetime
history of IVDU in Vancouver, nearly one in five partici-
pants responded ‘yes’ to initiating or re-initiating drug
use between 2021 and 2022. Over 80% of these partici-
pants re-initiating a drug that had been used previously.
Our findings demonstrate that a significant proportion of
participants (re)-initiated substance use in an era charac-
terized by the intersecting crises of the COVID-19 pan-
demic and fatal opioid-related overdoses.

Stimulants were the most commonly (re-)initiated drug
class in our overall cohort, particularly among those who
endorsed re-initiating use of a previous drug. This finding
aligns with evidence that stimulant use among PWUD is
rising in Vancouver and North America more broadly,
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often co-ingested with opioids [17, 18]. PWUD who face
housing insecurity may turn to stimulants as a means to
stay alert and “protect themselves and their belongings,’
while others may engage in stimulant use to temper the
sedating effects of opioids [19]. The rise in stimulant use
is especially concerning given the paucity of evidence-
based treatments for stimulant dependence [20]. Inter-
estingly, among the subgroup of participants who started
using a drug type for their first time, psychedelics were
the most commonly reported class. With the advent of
decriminalization policies and increased accessibility to
psychedelics (i.e. magic mushroom dispensaries), psyche-
delic use among people who use drugs warrants further
research [21].

Individuals in our cohort who reported drug (re-)ini-
tiation were more likely to report IVDU, recent incar-
ceration, and experienced greater difficulty accessing
addiction treatment within the last six months. Injection
drug use, previous incarceration, and lack of access to
addiction treatment are known predictors of fatal over-
doses among PWUD [22-24]. In Vancouver, a dramatic
rise in overdose-related deaths has occurred since 2020,
the onset of the COVID-19 pandemic [4, 5]. Several pan-
demic-related factors have been cited as likely contribu-
tors to these deaths, including drug market disruptions
that created a more toxic street supply, interruptions in
health and social service provision, and widespread social
isolation [3, 25].

There is an unmet need for addiction treatment ser-
vices in Canada, an issue that preceded COVID-19 but
was exacerbated during this time [26, 27]. Opioid agonist
therapy (OAT), residential treatment services, and coun-
selling from addictions-trained healthcare professionals
became more challenging for some to access during the
pandemic [26, 28]. While approximately two-thirds of
our overall study cohort reported that they had received
treatment for substance use disorder within the last six
months, over 5% reported that they had tried unsuccess-
fully to seek addictions treatment. The strong network
of treatment services and drug user advocacy groups in
Vancouver’s Downtown Eastside neighbourhood that has
developed over decades likely mitigated more extensive
gaps in care [28, 29]. In other regions of the country, a
higher proportion of PWUD may have faced treatment
barriers for substance use disorders during this period
[28].

Our findings suggest that reduced access to addiction
treatment services among PWUD in Vancouver may have
contributed to higher-risk drug (re)-initiations following
the onset of the COVID-19 pandemic. Prior evidence
demonstrates that PWUD who experience the most dif-
ficulty accessing treatment services often face structural
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barriers such as housing instability [30]. Local provider
responses to the pandemic, such as lengthened and take-
home OAT prescriptions and expanded telehealth ser-
vices, likely helped to expand treatment accessibility to
underserved populations with substance use disorders
[31, 32]. Despite these important efforts, our study sup-
ports evidence that the reduced accessibility of treatment
services during the pandemic may have contributed to an
increase in drug-associated harms and deaths among the
most vulnerable [33].

In our sub-analysis focused solely on the initiation of a
new drug, those who reported novel use of a drug were
more likely to carry HIV seropositivity. It is established
that PWUD living with HIV face higher morbidity and
mortality rates compared with their peers [34]. Following
the onset of the COVID-19 pandemic, a Vancouver-based
study found that treatment gaps among HIV-positive
individuals widened, and viremia levels increased among
those with no fixed address [35]. For some, pandemic-
related scarcities affected the delivery of high-quality
HIV care. People using drugs and living with HIV faced
multiple challenges related to health service access dur-
ing the pandemic, stressors which may have contributed
to the riskier use of new substances. Our study highlights
the need to prioritize the care of PWUD with HIV amidst
healthcare crises.

The study has several limitations. Given its obser-
vational nature, there is a potential for unmeasured
confounders and we are unable to draw causal relation-
ships or confirm the directionality of the associations
between drug use (re-)initiation and participant charac-
teristics. The study period covered a limited timeframe
with respect to COVID-19 and is unable to ascertain to
what degree the pandemic impacted the drug use pat-
terns described. By evaluating drug use initiation and
re-initiation as a composite outcome, the study risks
over-interpreting the associations between drug patterns
and the explanatory variables included. The generaliz-
ability of our findings may be limited as the study focused
on participants in Vancouver, a city with a high density
of unhoused people using drugs and an established net-
work of outreach services, which may impact experiences
of drug use. The study was restricted to people with a
lifetime history of IVDU, which narrows the scope to a
particularly high-risk subset of PWUD and contributes to
homogeneity in the analyses.

Conclusions

We found that a substantial proportion of people with
a lifetime history of IVDU (re-)initiated drug use from
2021 to 2022, a period impacted by the intersecting
COVID-19 pandemic and overdose crisis. Those who
started using a new drug or re-started using a drug were
more likely to report risky drug use behaviours and
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experience difficulty accessing addictions treatment. A
more nuanced understanding of the social, behavioural,
and structural factors that may have contributed to drug
use (re-)initiation among this highly vulnerable popula-
tion will be important in identifying areas for targeted
intervention.

Abbreviations
PWUD People who use drugs
BC British Columbia

VDU Injection drug use

VIDUS Vancouver Injection Drug Users Study

ARYS At Risk Youth Study

ACCESS  AIDS Care Cohort to Evaluate exposure to Survival Services

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/513011-024-00624-8.

Supplementary Material 1

Supplementary Material 2

Acknowledgements

The VIDUS, ARYS and ACCESS studies take place on the unceded territory

of the Coast Salish Peoples, including the territories of the xwmaBkwayam
(Musqueam), Skwxwu7mesh (Squamish), Sté:l6 and Salilwata?/Selilwitulh
(Tsleil-Waututh) Nations. The authors thank the study participants for their
contribution to the research, as well as current and past researchers and
staff. The VIDUS, ARYS and ACCESS studies are supported by the US National
Institutes of Health (NIH) (U01DA038886, U0TDA021525). KH holds the St.
Paul's Hospital Chair in Substance Use Research and is supported in part by
the NIH (U01DA038886) and the St. Paul's Foundation. PB is supported by a
Health Professional-Investigator Award from Michael Smith Health Research
BC, the St. Paul's Foundation, and the BC Centre on Substance Use. MM holds
the Canopy Growth professorship in cannabis science at UBC, a position
created by arms'length gifts to the university from Canopy Growth, a licenced
producer of cannabis, and the Government of British Columbia’s Ministry of
Mental Health and Addiction.

Author contributions

Each author certifies that their contribution to this work meets the standards
of the International Committee of Medical Journal Editors. The study was
conceived and designed by KH, PB, AS, KD, and MM. Data analysis and
interpretation was conducted by JL. AS wrote the initial draft of the work
which was critically reviewed by KH, PB, KB, MM, and JL. Each author approved
the final version for publication and assumes accountability for all aspects of
the work.

Funding
The VIDUS, ARYS and ACCESS studies are supported by the US National
Institutes of Health (NIH) (U01DA038886, U0OTDA021525).

Data availability

The datasets generated and/or analysed during the current study are not
publicly available as they contain sensitive information about structurally
marginalized and vulnerable individuals and populations. Datasets are
available from the corresponding author on reasonable request, and with
the permission of the University of British Columbia/Providence Health Care
Research Ethics Board.

Declarations

Ethics approval and consent to participate
Ethics approval for each cohort was obtained from the University of British
Columbia/Providence Health Care Research Ethics Board.


https://doi.org/10.1186/s13011-024-00624-8
https://doi.org/10.1186/s13011-024-00624-8

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

Consent for publication
Not applicable.

Competing interests

KH holds the St. Paul’s Hospital Chair in Substance Use Research and is
supported in part by the NIH (U01DA038886) and the St. Paul's Foundation. PB
is supported by a Health Professional-Investigator Award from Michael Smith
Health Research BC, the St. Paul's Foundation, and the BC Centre on Substance
Use. MM holds the Canopy Growth professorship in cannabis science at UBC,
a position created by arms'length gifts to the university from Canopy Growth,
a licenced producer of cannabis, and the Government of British Columbia’s
Ministry of Mental Health and Addiction.

Author details

'Department of Medicine, University of British Columbia, 2775 Laurel
Street, Vancouver, BC V57 1M9, Canada

?British Columbia Centre on Substance Use (BCCSU), 400-1045 Howe
Street, Vancouver, BC V6Z 2A9, Canada

3School of Public Policy, Simon Fraser University, 515 West Hastings Street,
Vancouver, BC V6B 5K3, Canada

“Faculty of Health Sciences, Simon Fraser University, 8888 University Drive,
Burnaby, BC V5A 156, Canada

Received: 29 February 2024 / Accepted: 3 September 2024
Published online: 10 September 2024

References

1. Barron GG, Laryea-Adjei G, Vike-Freiberga V, et al. Safeguarding people living
in vulnerable conditions in the COVID-19 era through universal health cover-
age and social protection. Lancet Public Health Jan. 2022,7(1):e86-92. https://
doi.org/10.1016/S2468-2667(21)00235-8.

2. Murphy SM, Yoder J, Pathak J, Avery J. Healthcare utilization patterns among
persons who use drugs during the COVID-19 pandemic. J Subst Abuse Treat
Feb. 2021;121:108177. https://doi.org/10.1016/j.jsat.2020.108177.

3. JackaBP JanssenT, Garner BR, et al. Impacts of the COVID-19 pandemic on
healthcare access among patients receiving medication for opioid use disor-
der. Drug Alcohol Depend Apr. 2021,01:221:108617. https://doi.org/10.1016/j.
drugalcdep.2021.108617.

4. Striley CW, Hoeflich CC. Converging public health crises: substance use
during the coronavirus disease 2019 pandemic. Curr Opin Psychiatry Jul.
2021,01(4):325-31. https://doi.org/10.1097/YCO.0000000000000722.

5. Palis H, Bélair MA, Hu K, Tu A, Buxton J, Slaunwhite A. Overdose deaths and
the COVID - 19 pandemic in British Columbia, Canada. Drug Alcohol Rev.
2022,41(4)912-7.

6. lllicit Drug Toxicity Deaths in BC: January 1. 2012 — December 31, 2022. Minis-
try of Public Safety & Solicitor General. Accessed May 5, 2023. https://www2.
gov.bc.ca/assets/gov/birth-adoption-death-marriage-and-divorce/deaths/
coroners-service/statistical/illicit-drug.pdf

7. Prangnell A, Daly-Grafstein B, Dong H, et al. Factors associated with inability
to access addiction treatment among people who inject drugs in Vancouver,
Canada. Subst Abuse Treat Prev Policy. 2016;11(1):1-8.

8. Dong H, Hayashi K, Singer J, et al. Trajectories of injection drug use among
people who use drugs in Vancouver, Canada, 1996-2017: growth mixture
modeling using data from prospective cohort studies. Addict Dec.
2019;114(12):2173-86. https://doi.org/10.1111/add.14756.

9. Strathdee SA, Patrick DM, Currie SL, et al. Needle exchange is not enough:
lessons from the Vancouver injecting drug use study. AIDS. 1997;11(8):59-65.

10.  Wood E, Stoltz J-A, Montaner JS, Kerr T. Evaluating methamphetamine use
and risks of injection initiation among street youth: the ARYS study. Harm
Reduct J. 2006;3(18).

11, CiceroTJ, Ellis MS, Kasper ZA. Polysubstance use: a broader under-
standing of substance use during the opioid crisis. Am J Public Health.
2020;110(2):244-50.

12. Karamouzian M, Cui Z, Hayashi K, et al. Longitudinal latent polysubstance
use patterns among a cohort of people who use opioids in Vancouver,
Canada. Drug Alcohol Rev Sep. 2023;42(6):1493-503. https://doi.org/10.1111/
dar.13690.

(2024) 19:42

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Page 6 of 7

Linden IA, Mar M, Werker GR, Jang K, Krausz M. Research on a vulnerable
neighborhood—the Vancouver Downtown Eastside from 2001 to 2011.J Urb
Health. 2013;90:559-73.

Wang L, Panagiotoglou D, Min JE, et al. Inability to access health and social
services associated with mental health among people who inject drugs in a
Canadian setting. Drug Alcohol Depend Nov. 2016;01:168:22-9. https://doi.
0rg/10.1016/j.drugalcdep.2016.08.631.

Cui Z, Hayashi K, Bach P, Dong H, Milloy MJ, Kerr T. Predictors of crystal meth-
amphetamine use initiation or re-initiation among people receiving opioid
agonist therapy: a prospective cohort study. Drug Alcohol Depend Nov.
2022;,01:240:109624. https://doi.org/10.1016/j.drugalcdep.2022.109624.
Damon W, McNeil R, Milloy MJ, Nosova E, Kerr T, Hayashi K. Residential
eviction predicts initiation of or relapse into crystal methamphetamine use
among people who inject drugs: a prospective cohort study. J Public Health
(Oxf) Mar. 2019,01(1):36-45. https://doi.org/10.1093/pubmed/fdx187.
Hayashi K, Milloy M-J, Lysyshyn M, et al. Substance use patterns associated
with recent exposure to fentanyl among people who inject drugs in Vancou-
ver, Canada: a cross-sectional urine toxicology screening study. Drug Alcohol
Depend. 2017;183:1-6.

Ciccarone D.The rise of illicit fentanyls, stimulants and the fourth wave of the
opioid overdose crisis. Curr Opin Psychiatry Jul. 2021,01(4):344-50. https://
doi.org/10.1097/YCO.0000000000000717.

Canédo J, Sedgemore KO, Ebbert K, et al. Harm reduction calls to action from
young people who use drugs on the streets of Vancouver and Lisbon. Harm
Reduct J May. 2022;04(1):43. https://doi.org/10.1186/512954-022-00607-7.
Ronsley C, Nolan S, Knight R et al. Treatment of stimulant use disorder: a
systematic review of reviews. PLoS ONE. 2020;15(6).

Zannese K. High time? Psychedelics on cannabis-like fast track to legalization.
CMAJ Dec. 2022;19(49):E1695-6. https://doi.org/10.1503/cmaj.1096029.
Lyons R, Yule A, Schiff D, Bagley S, Wilens T. Risk factors for drug overdose in
young people: a systematic review of the literature. J Child Adolesc Psycho-
pharmacol. 2019;29(7):487-97.

Cano M, Oh'S, Osborn P, et al. County-level predictors of US drug

overdose mortality: a systematic review. Drug Alcohol Depend Jan.
2023;01:242:109714. https://doi.org/10.1016/j.drugalcdep.2022.109714.

Gan WQ, Kinner SA, Nicholls TL, et al. Risk of overdose-related death for
people with a history of incarceration. Addict Jun. 2021;116(6):1460-71.
https://doi.org/10.1111/add.15293.

Nguyen T, Buxton JA. Pathways between COVID-19 public health responses
and increasing overdose risks: a rapid review and conceptual frame-

work. Int J Drug Policy Jul. 2021;93:103236. https://doi.org/10.1016/j.
drugpo.2021.103236.

Russell C, Ali F, Nafeh F, Rehm J, LeBlanc S, Elton-Marshall T. Identifying the
impacts of the COVID-19 pandemic on service access for people who use
drugs (PWUD): a national qualitative study. J Subst Abuse Treat. 2021;129.
Fischer B, Murphy Y, Rudzinski K, MacPherson D. lllicit drug use and harms,
and related interventions and policy in Canada: a narrative review of select
key indicators and developments since 2000. Int J Drug Policy. 2016,27:23-35.
Mitra S, Bouck Z, Larney S, et al. The impact of the COVID-19 pandemic

on people who use drugs in three Canadian cities: a cross-sectional

analysis. Harm Reduct J May. 2024;16(1):94. https://doi.org/10.1186/
$12954-024-00996-x.

Wood E, Kerr T. What do you do when you hit rock bottom? Responding to
drugs in the city of Vancouver. Int J Drug Policy. 2006;17(2):55-60.

Hyshka E, Anderson JT, Wild TC. Perceived unmet need and barriers to care
amongst street-involved people who use illicit drugs. Drug Alcohol Rev May.
2017;36(3):295-304. https://doi.org/10.1111/dar.12427.

Krawczyk N, Fawole A, Yang J, Tofighi B. Early innovations in opioid use disor-
der treatment and harm reduction during the COVID-19 pandemic: a scop-
ing review. Addict Sci Clin Pract Nov. 2021;13(1):68. https://doi.org/10.1186/
$13722-021-00275-1.

MacKinnon L, Socfas ME, Bardwell G. COVID-19 and overdose prevention:
challenges and opportunities for clinical practice in housing settings. J Subst
Abuse Treat Dec. 2020;119:108153. https://doi.org/10.1016/]5at.2020.108153.
Ali F, Russell C, Nafeh F, Rehm J, LeBlanc S, Elton-Marshall T. Changes in sub-
stance supply and use characteristics among people who use drugs (PWUD)
during the COVID-19 global pandemic: a national qualitative assessment

in Canada. Int J Drug Policy Jul. 2021;93:103237. https://doi.org/10.1016/j.
drugpo.2021.103237.


https://doi.org/10.1016/S2468-2667(21)00235-8
https://doi.org/10.1016/S2468-2667(21)00235-8
https://doi.org/10.1016/j.jsat.2020.108177
https://doi.org/10.1016/j.drugalcdep.2021.108617
https://doi.org/10.1016/j.drugalcdep.2021.108617
https://doi.org/10.1097/YCO.0000000000000722
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/10.1111/add.14756
https://doi.org/10.1111/dar.13690
https://doi.org/10.1111/dar.13690
https://doi.org/10.1016/j.drugalcdep.2016.08.631
https://doi.org/10.1016/j.drugalcdep.2016.08.631
https://doi.org/10.1016/j.drugalcdep.2022.109624
https://doi.org/10.1093/pubmed/fdx187
https://doi.org/10.1097/YCO.0000000000000717
https://doi.org/10.1097/YCO.0000000000000717
https://doi.org/10.1186/s12954-022-00607-7
https://doi.org/10.1503/cmaj.1096029
https://doi.org/10.1016/j.drugalcdep.2022.109714
https://doi.org/10.1111/add.15293
https://doi.org/10.1016/j.drugpo.2021.103236
https://doi.org/10.1016/j.drugpo.2021.103236
https://doi.org/10.1186/s12954-024-00996-x
https://doi.org/10.1186/s12954-024-00996-x
https://doi.org/10.1111/dar.12427
https://doi.org/10.1186/s13722-021-00275-1
https://doi.org/10.1186/s13722-021-00275-1
https://doi.org/10.1016/j.jsat.2020.108153
https://doi.org/10.1016/j.drugpo.2021.103237
https://doi.org/10.1016/j.drugpo.2021.103237

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

34. Altice FL, Kamarulzaman A, Soriano WV, Schechter M, Friedland GH. Treatment

35.

of medical, psychiatric, and substance-use comorbidities in people infected
with HIV who use drugs. Lancet Jul. 2010;31(9738):367-87. https://doi.
0rg/10.1016/50140-6736(10)60829-X.

Munasinghe LL, Yin W, Nathani H, et al. The impact of the COVID-19
pandemic on HIV treatment gap lengths and viremia among people living
with HIV British Columbia, Canada, during the COVID-19 pandemic: are we

(2024) 19:42 Page 7 of 7

ready for the next pandemic? Soc Sci Med Jun. 2024;350:116920. https://doi.
0rg/10.1016/j.socscimed.2024.116920.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/S0140-6736(10)60829-X
https://doi.org/10.1016/S0140-6736(10)60829-X
https://doi.org/10.1016/j.socscimed.2024.116920
https://doi.org/10.1016/j.socscimed.2024.116920

	﻿Initiation and/or re-initiation of drug use among people who use drugs in Vancouver, Canada from 2021 to 2022: a prospective cohort study
	﻿Abstract
	﻿Background
	﻿Materials and methods
	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


