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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 IVDU 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 (4.1%) 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 [CI] 1.02, 6.76), incarceration (AOR 3.36, CI 1.12, 10.14) and inability to access addiction treatment (AOR 4.91, 95% CI 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 IVDU began using a new drug and/or re-started use of a previous drug. Those who 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.
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Background
In addition to the substantial burden of morbidity and mortality, the COVID-19 pandemic heightened economic 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 following the pandemic onset as access to health services was curtailed and the illicit drug market grew increasingly 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 infectious 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 history 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 patterns 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 Vancouver 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 injecting 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 experience 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 participants who reported any current or previous engagement 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 provided informed consent to participate in the cohorts. They completed a baseline interviewer-administered questionnaire that documents sociodemographic characteristics, substance use patterns, and health care service utilization, which is repeated every six months after study enrollment. All cohorts have been reviewed and approved by the University of British Columbia/Providence Health Care research ethics board.
This study included participant data that was collected 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 outcome 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-medical use of prescribed pharmaceutical drugs. Multiple classes of substances were included within this composite outcome, including opioids (e.g. fentanyl, heroin, non-medical prescription use of opioids such as hydromorphone), stimulants (e.g. crystal methamphetamine, powder/crack cocaine), psychedelics (e.g. ecstasy, mushrooms), 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 category 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 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 (continuous), 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, cannabis and non-medical use of prescription opioids), drug or alcohol treatment, inability to access addictions treatment, and inability to access to health or social services. The Downtown Eastside is an urban area with high levels of marginalization and substance use [13]. Inability to access addictions treatment was determined by participants 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 existing 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 explanatory variables reflects the biannual frequency of participant follow-up interviews, and this timeframe has been used in prior harmonized cohort analyses of this population [15, 16]. 
In order to analyze the data, we fit a multivariable generalized linear mixed-effects model to identify factors associated with drug (re-)initiation. All explanatory variables 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 modeling 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 opioids, 18 (1.7%) used non-medical prescription opioids, 295 (27.9%) used stimulants, and 241 (22.7%) smoked or ingested cannabis products.
Table 1Drug use (re-)initiation and associated participant characteristics


	Participant Characteristics
	Characteristics (n, %)
	Bivariable Model
	Multivariate Model

	Overall
	Yes to drug (re-)initiated
	OR (95% CI)
	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**a
	589 (55.5)
	87 (47.5)
	0.65 (0.41, 1.02)
	0.06
	0.68 (0.39, 1.21)
	0.19

	White ethnicity*b
	607 (57.6)
	106 (58.2)
	1.05 (0.73, 1.50)
	0.81
	1.14 (0.71–1.81)
	0.59

	Lack of housing**
	158 (14.9)
	30 (16.4)
	1.45 (0.55, 3.77)
	0.45
	0.87 (0.26–2.92)
	0.82

	Reside in DTES**
	524 (49.4)
	80 (43.7)
	1.32 (0.67, 2.60)
	0.43
	1.27 (0.55–2.95)
	0.57

	Incarceration**
	51 (4.8)
	10 (5.6)
	4.30 (1.69, 10.97)
	0.002
	3.36 (1.12, 10.14)
	0.03

	Injection drug use**
	536 (50.5)
	114 (62.3)
	3.62 (1.73, 7.55)
	< 0.001
	2.62 (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
	2.01 (0.78, 5.20)
	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)
	0.55
	1.06 (0.41–2.77)
	0.90

	At least daily use of cannabis**
	241 (22.7)
	50 (27.3)
	0.81 (0.33, 1.98)
	0.64
	1.12 (0.42–3.01)
	0.82

	Recent addictions treatment**
	704 (66.7)
	134 (73.6)
	2.16 (0.89, 5.22)
	0.09
	1.64 (0.65, 4.11)
	0.30

	Inability to access addictions treatment**
	59 (5.6)
	17 (9.3)
	5.35 (1.74, 16.49)
	0.004
	4.91 (1.22, 19.75)
	0.03

	Inability to access health or social services**
	223 (21.2)
	58 (32.0)
	0.78 (0.26, 2.34)
	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
aGender variable defined as man vs. woman or other
b Ethnicity variable defined as white versus non-white



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%) reporting 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). Similarly, in the subgroup who declared drug re-initiation, 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 opioids (n = 14; 31.8%) and then stimulants (n = 10; 22.7%).
Table 2Classes of drugs (re-)initiated


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

	total n = 183
	total n = 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



As shown in the multivariable analysis (Table 1), initiation 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 (Supplement 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 opioids (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 participants responded ‘yes’ to initiating or re-initiating drug use between 2021 and 2022. Over 80% of these participants 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 characterized by the intersecting crises of the COVID-19 pandemic 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, 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]. Interestingly, 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), psychedelic use among people who use drugs warrants further research [21]. 
Individuals in our cohort who reported drug (re-)initiation were more likely to report IVDU, recent incarceration, 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 overdoses 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 pandemic-related factors have been cited as likely contributors 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 services in Canada, an issue that preceded COVID-19 but was exacerbated during this time [26, 27]. Opioid agonist therapy (OAT), residential treatment services, and counselling 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 unsuccessfully 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 difficulty accessing treatment services often face structural barriers such as housing instability [30]. Local provider responses to the pandemic, such as lengthened and take-home OAT prescriptions and expanded telehealth services, likely helped to expand treatment accessibility to underserved populations with substance use disorders [31, 32]. Despite these important efforts, our study supports 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 during 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 observational nature, there is a potential for unmeasured confounders and we are unable to draw causal relationships or confirm the directionality of the associations between drug use (re-)initiation and participant characteristics. 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 patterns 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 generalizability 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 network 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 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 population will be important in identifying areas for targeted intervention.
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