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Abstract
Background
With growing rates of unregulated drug toxicity death and concerns regarding COVID-19 transmission among people who use drugs, in March 2020, prescribed safer supply guidance was released in British Columbia. This study describes demographic and substance use characteristics associated with obtaining prescribed safer supply and examines the association between last 6-month harm reduction service access and obtaining prescribed safer supply.

Methods
Data come from the 2021 Harm Reduction Client Survey administered at 17 harm reduction sites across British Columbia. The sample included all who self-reported use of opioids, stimulants, or benzodiazepines in the prior 3 days (N = 491), given active use of these drugs was a requirement for eligibility for prescribed safer supply. The dependent variable was obtaining a prescribed safer supply prescription (Yes vs. No). The primary independent variables were access to drug checking services and access to overdose prevention services in the last 6 months (Yes vs. No). Descriptive statistics (Chi-square tests) were used to compare the characteristics of people who did and did not obtain a prescribed safer supply prescription. Multivariable logistic regression models were run to examine the association of drug checking services and overdose prevention services access with obtaining prescribed safer supply.

Results
A small proportion (n = 81(16.5%)) of the sample obtained prescribed safer supply. After adjusting for gender, age, and urbanicity, people who reported drug checking services access in the last 6 months had 1.67 (95% CI 1.00–2.79) times the odds of obtaining prescribed safer supply compared to people who had not contacted these services, and people who reported last 6 months of overdose prevention services access had more than twice the odds (OR 2.08 (95% CI 1.20–3.60)) of prescribed safer supply access, compared to people who did not access these services.

Conclusions
Overall, the proportion of respondents who received prescribed safer supply was low, suggesting that this intervention is not reaching all those in need. Harm reduction services may serve as a point of contact for referral to prescribed safer supply. Additional outreach strategies and service models are needed to improve the accessibility of harm reduction services and of prescribed safer supply in British Columbia.
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Background
The COVID-19 pandemic was preceded by an ongoing unregulated drug toxicity emergency in British Columbia (BC), first declared in 2016 [1]. This public health emergency has continued to worsen since 2020 with record unregulated drug toxicity death rates in 2021 (44.2 per 1000,000) and 2022 (42.7 per 100,000) more than doubling the rates in 2019 (19.4 per 100,000) [2].
With growing rates of unregulated drug toxicity death and concerns regarding COVID-19 transmission among people who use drugs, in March 2020, the British Columbia (BC) Ministry of Health and BC Centre on Substance Use issued “Risk Mitigation Guidance” for physicians and nurse practitioners to prescribe opioids, stimulants, and benzodiazepines as alternatives to the unregulated drug supply for people at risk of unregulated drug toxicity events [3, 4]. In July 2021, the Ministry of Health released a prescribed safer supply (PSS) policy directive providing guidance for ongoing prescribing of these medications beyond the Risk Mitigation Guidance, which was introduced as an emergency COVID-19 pandemic-related response [5]. To be consistent with the policy direction in effect at the time of writing, we use the phrase prescribed safer supply (PSS) to refer to pharmaceutical alternatives to the unregulated drug supply that were dispensed under either Risk Mitigation Guidance or PSS policy direction.
Prior to the introduction of Risk Mitigation Guidance and the PSS policy directive, most of the intervention efforts to reduce unregulated drug toxicity events in BC have focused on implementation of harm reduction services. For example, as of February 2023, there are 41 overdose prevention services (OPS) and supervised consumption sites (SCS) in BC, spanning each of the five health regions, 15 of which permit inhalation [6]. Drug checking services (DCS) using fentanyl and benzodiazepine immunoassay strips are available at each of these sites across the province. Some locations offer DCS with Fourier-transform infrared spectroscopy, a technique where a trained technician analyses a submitted sample and can report on abundant components [7]. Results from DCS are always delivered to service users with corresponding and relevant information and advice. While these various harm reduction services help to reduce the risk of harm, the toxicity of the unregulated drug supply means that all people using these drugs face a risk of unregulated drug toxicity events and other drug-related harms. Prior studies have found that harm reduction sites can serve as a point of contact for referral to other health and substance use services and social services such as housing and income assistance [8, 9]. As such, these sites may also serve as a lower barrier point of contact for referral to PSS compared to more traditional medical or substance use treatment settings, thus allowing PSS to reach people who may otherwise not have access to PSS.
To date, understanding of PSS access in BC has been largely determined from province-wide administrative health data. While these data provide estimates of reach by health region, and other demographics such as sex and age, there are other important substance and service use data that are not available from these data sources. For example, patterns of substance use (e.g. substance use type, polysubstance use, frequency of use, route of administration) and sociodemographic information (like gender identity) are poorly captured by administrative data. Furthermore, the extent of reach of PSS among people accessing harm reduction services in BC remains unknown.
This analysis uses data from the 2021 BC Harm Reduction Client Survey (HRCS). The HRCS was first launched in 2012 by the BC Centre for Disease Control as a means of expanding provincial knowledge of harm reduction services access across BC, given the majority of knowledge regarding these services had been derived from urban centres. This study aims to: (1) describe demographic, substance use, and service access characteristics associated with receiving a PSS prescription; and (2) examine the association between last 6-month harm reduction service access and receiving a PSS prescription.

Methods
Data sources
Data come from the 2021 HRCS administered at 17 harm reduction sites across BC [10]. Harm reduction sites in the context of this study refer to sites where harm reduction services and supplies are distributed; this includes overdose prevention and drug checking services sites, but also includes shelters and support societies, health clinics, and drug user organizations. Each site operates in a flexible manner, such that participants may attend the sites to access a range of services. For example, while a site may offer an OPS, participants may not necessarily be attending the site to use the OPS (e.g. they could access the site to pick up a naloxone kit). Participating sites cover each health region in BC, including communities in large urban centres (N = 8), medium population centres (N = 3), and small population centres (N = 6) (see Fig. 1). People accessing these sites for any reason who were aged 19 or older who reported the use of illegal substances in the last 6 months were invited to complete this cross-sectional survey. Participants received a $15 honorarium upon completion. All data were collected between March 2021 and January 2022.[image: ]
Fig. 1Participating harm reduction sites by health authority region and Statistics Canada Population Centre Classification



Analytic sample
Given the focus of the analysis on the outcome of receipt of PSS, the analytic sample was defined based on eligibility to receive PSS. In BC, PSS includes prescribed opioids, stimulants, and benzodiazepines (see Table 1 for medications and dosing guidance). These medications were prescribed only to people who were already actively using these drugs. As such, participants were considered eligible for the present analysis if they self-reported the use of illegal opioids, illegal stimulants, or benzodiazepines (legal or illegal, without a prescription) in the past 3 days at the time of survey administration. In the HRCS, questions about current substance use were posed as follows “Did you use any of these in the last 3 days (Check off all that apply)” (N = 491). This sample represents 91.4% of all 2021 HRCS respondents (N = 537).Table 1Prescribed safer supply drugs and daily dosing guidance


	Drug
	Instructions

	Opioids

	M-Eslon (morphine)
	Prescribe M-Eslon:
80–240 mg PO BID provided daily (avoid sprinkling doses)

	Hydromorphone tablets (Dilaudid)
	Prescribe oral hydromorphone:
8 mg tablets (1–3 tabs q1h as needed up to 14 tablets), provided daily

	Stimulants

	Dextroamphetamine (Dexedrine)
	Prescribe Dexedrine:
Dexedrine SR (dextroamphetamine) 10–20 mg PO BID provided daily with a maximum dose of 40 mg BID per day
AND/OR
Dexedrine 10–20 mg IR PO BID-TID with a maximum dose of 80 mg Dexedrine per day

	Methylphenidate (Ritalin)
	Prescribe methylphenidate:
Methylphenidate SR 20–40 mg PO OD with maximum dose of 100 mg/24 h
AND/OR
Methylphenidate IR 10–20 mg PO BID daily to maximum dose of 100 mg
methylphenidate per day

	Benzodiazepines

	Diazepam (Valium)
	Example maintenance dosing:
· If the patient describes buying diazepam 10 mg × 3/day then consider
starting at 5 mg TID and increasing the dose as needed
· If the patient describes using 1–4 “bars” of Xanax, start with clonazepam
0.5–1 mg BID
Example maintenance dosing:
· If the patient describes buying diazepam 10 mg × 3/day then consider
starting at 5 mg TID and increasing the dose as needed

	Clonazepam (Klonopin)
	Example maintenance dosing:
· If the patient describes using 1–4 “bars” of Xanax, start with clonazepam
0.5–1 mg BID


Drugs as listed in BC’s Risk Mitigation Guidance
BID twice a day, TID three times a day, PO by mouth, OD once daily, IR immediate release, SR sustained release, Q1H every hour





Measures
Dependent variable
The dependent variable was receipt of PSS. Given PSS was a relatively new intervention, a preamble was included in the survey, to ensure the intervention being inquired about was clearly introduced. PSS was described as follows: “Pandemic prescribing, (sometimes called Risk Mitigation Guidance) allows physicians to prescribe some opioids, stimulants, and benzodiazepines so that people who use drugs can access safer drugs to prevent withdrawal and to allow physical distancing during the COVID-19 pandemic”.
Participants were asked about whether they had heard of, or tried to obtain a PSS prescription, and were then asked “What drugs did you receive a prescription for? (Select all that apply). Response options were: “Opioids”, “Stimulants”, “Benzodiazepines”, “Other, specify”, or “Prefer not to say”. Using this information, PSS receipt was constructed as a binary variable, with “Yes” being denoted for participants who self-reported receipt of an opioid, stimulant, or benzodiazepine prescription, and “No” being denoted for those who responded no, or prefer not to answer. Participants could self-report receipt of more than one drug. PSS drug types received are reported in Fig. 2.[image: ]
Fig. 2Number of participants receiving one or more prescribed safer supply medication, by medication type. The N = 81 PSS recipients include opioids (N = 597), stimulants (N = 26 = 25), and benzo (N = 8). Among the opioid group (N = 40 opioid only; N = 15 stimulant and opioid; N = 31 opioid and benzodiazepine, N = 1 benzo, opioid, stimulant). Among the stimulant group (N = 8 stimulant only; N = 15 stimulant and opioid; N = 2 stimulant and benzo, N = 1 benzo, opioid, stimulant). Among the benzodiazepine group (N = 4 benzodiazepine only; N = 2 stimulant and benzo; N = 1 opioid and benzodiazepine, N = 1 benzo, opioid, stimulant). Of the N = 81 who reported receiving PSS, the PSS type was unspecifiednot specified in N = 10 cases


Data collection in this study overlapped implementation of two separate safer supply policies in the province, with Risk Mitigation Guidance being introduced March 26th, 2020, and the PSS policy directive being introduced July 15th, 2021. As such, when referring to PSS in this analysis, we are referring to receipt of medications as outlined above, which may have occurred in the context of either Risk Mitigation Guidance or prescribed safer supply policy directives.

Independent variables
The primary independent variables of interest were those reflecting contact with harm reduction services in the last 6 months (i.e. DCS, or OPS). Contact with these services was self-reported, as a binary “Yes” versus “No”.
Independent variables included in the models were: gender (man, woman, transgender and/or gender expansive which included transgender man, transgender women, gender non-confirming, or other not specified); age (categorized according to groupings typically reported in surveillance by BCCDC and the BC Coroners Service (< 30, 30–39, 40–49, ≥ 50); urbanicity (categorized according to Statistics Canada Population Centre Classifications; large urban population centre, medium population centre, and small population centre).
Other variables that were reported to describe the demographic and substance use profiles of HRCS respondents included housing (Stable = living in a private residence, hotel, motel, rooming house, single room occupancy hotel, or social/supportive housing; Unstable = shelter, no regular place to stay (homeless, couch surf, no fixed address); and employment status (Employed = paid full time or part time, or volunteer work; Unemployed = unemployed), health authority of residence (Fraser Health, Interior Health, Island Health, Northern Health, Vancouver Coastal Health), prior 3 days substance use (opioid, stimulant, benzodiazepine), and substance use practices (i.e. last 6-month route of use, frequency of use, using drugs alone, and overdose). These variables are reported in full in Tables 2, 3. Data on Indigenous identity were collected in the HRCS. These data are not presented in this manuscript, as all analyses of PSS access among Indigenous peoples will be led by the First Nations Health Authority and Métis Nation BC.Table 2Substance use in the last three days by prescribed safer supply medication receipt


	 	Total N = 491 N (%)
	Did not receive PSS N = 410 (83.5%) N (%)
	Received PSS N = 81 (16.5%) N (%)
	Chi-square p value

	Substance Use (Prior 3 day)

	Any illicit opioid
	347 (70.7)
	280 (68.3)
	67 (82.7)
	0.009

	Any illicit stimulant
	437 (89.0)
	366 (89.3)
	71 (87.7)
	0.671

	Crystal meth
	385 (78.4)
	316 (77.1)
	69 (85.2)
	0.105

	Cocaine
	99 (20.2)
	93 (22.7)
	6 (7.4)
	0.002

	Crack
	140 (28.5)
	121 (29.5)
	19 (23.5)
	0.270

	MDMA
	30 (6.1)
	25 (6.10)
	5 (6.2)
	0.979

	Use any benzodiazepines (yes) (a)
	125 (25.5)
	98 (23.9)
	27 (33.3)
	0.075

	Xanax
	31 (6.3)
	25 (6.10)
	6 (7.4)
	0.658

	Other benzos
	113 (23.0)
	88 (21.5)
	25 (30.9)
	0.066

	Cannabis
	232 (47.3)
	202 (49.3)
	30 (37.0)
	0.044

	Tobacco
	388 (79.0)
	319 (77.8)
	69 (85.2)
	0.136

	Alcohol
	209 (42.6)
	177 (43.2)
	32 (39.5)
	0.542

	Stimulant and or opioid

	Neither opioid nor stimulant (benzo only)
	3 (0.6)
	1 (0.25)
	2 (2.5)
	0.002

	Opioid but not stimulant
	51 (10.4)
	43 (10.5)
	8 (9.9)
	 
	Stimulant but not opioid
	141 (28.7)
	129 (31.5)
	12 (14.8)
	 
	Both
	296 (60.3)
	237 (57.8)
	59 (72.8)
	 
	Substance use practices

	Smoke and/or inject (L6M)

	Neither
	63 (12.8)
	56 (13.7)
	7 (8.6)
	0.001

	Inject only
	31 (6.3)
	27 (6.6)
	4 (4.9)
	 
	Smoke only
	257 (52.3)
	225 (54.9)
	32 (39.5)
	 
	Both
	140 (28.5)
	102 (24.9)
	38 (46.9)
	 
	Frequency of use

	Every day
	342 (69.7)
	278 (73.5)
	64 (86.5)
	0.043

	A few times a week
	84 (17.1)
	75 (19.8)
	9 (12.2)
	 
	A few times a month
	26 (5.3)
	25 (6.61)
	1 (1.4)
	 
	Use drugs alone

	Never
	51 (10.4)
	38 (9.64)
	13 (16.46)
	0.290

	Occasionally
	157 (32.0)
	131 (33.3)
	26 (32.9)
	 
	Often
	173 (35.2)
	145 (36.8)
	28 (35.4)
	 
	Always
	92 (18.7)
	80 (20.3)
	12 (15.2)
	 
	Overdose (opioid)
	125 (25.5)
	98 (26.3)
	27 (36.5)
	0.076

	Overdose (stimulant)
	52 (10.6)
	45 (12.2)
	7 (9.2)
	0.461

	Overdose (op or stim)
	157 (32.0)
	126 (30.7)
	31 (38.3)
	0.184


(a) Benzo use includes intentional use of benzos, and use of non-benzo drugs contaminated with benzodiazepines. Total is based on HRCS respondents who used illicit opioids, illicit stimulants, or any benzodiazepines in the last 3 days (and therefore who would be eligible to receive an opioid, stimulant, or benzodiazepine PSS prescription)
SRO single room occupancy, L6M last 6 months


Table 3Health service and demographic characteristics by prescribed safer supply medication receipt


	 	Total N = 491 N (%)
	Did not receive PSS N = 410 (83.5%) N (%)
	Received PSS N = 81 (16.5%) N (%)
	Chi-square p value

	Demographics

	Age

	 < 30 years
	63 (12.8)
	44 (19.7)
	19 (23.5)
	0.003

	 30–39 years
	128 (26.1)
	107 (26.1)
	21 (25.9)
	 
	 40–49 years
	127 (25.9)
	102 (24.9)
	25 (30.9)
	 
	 ≥ 50 years
	158 (32.2)
	144 (35.1)
	14 (17.3)
	 
	 Unknown
	15 (3.1)
	13 (3.2)
	2 (2.5)
	 
	Gender

	 Cis man
	307 (62.5)
	256 (62.4)
	51 (63.0)
	0.126

	 Cis woman
	168 (34.2)
	144 (35.1)
	24 (29.6)
	 
	 Transgender and gender diverse
	8 (1.6)
	5 (1.2)
	3 (3.7)
	 
	 Missing
	8 (1.6)
	5 (1.2)
	3 (3.7)
	 
	Housing
	15 (3.1)
	 	 	 
	 Stable
	267 (54.4)
	227 (55.4)
	40 (49.4)
	0.100

	 Unstable
	210 (42.8)
	169 (41.2)
	41 (50.6)
	 
	 Unknown
	14 (2.9)
	14 (3.4)
	0
	 
	Employment status

	 Employed
	94 (19.1)
	78 (19.0)
	16 (19.8)
	0.887

	 Unemployed
	367 (74.7)
	306 (74.6)
	61 (75.3)
	 
	 Unknown
	30 (6.1)
	26 (6.3)
	4 (4.94)
	 
	Urbanicity

	 Large urban population centre
	167 (34.0)
	151 (36.8)
	16 (19.8)
	0.003

	 Medium population centre
	179 (36.5)
	149 (36.3)
	30 (37.0)
	 
	 Small population centre
	145 (29.5)
	110 (26.8)
	35 (43.2)
	 
	Health authority

	Fraser health
	95 (19.3)
	89 (21.7)
	6 (7.4)
	 < 0.001

	Interior health
	136 (27.7)
	121 (29.5)
	15 (18.5)
	 
	Island health
	110 (22.4)
	99 (24.2)
	11 (13.6)
	 
	Northern health
	85 (17.3)
	56 (13.7)
	29 (35.8)
	 
	Vancouver coastal health
	65 (13.2)
	45 (11.0)
	20 (24.7)
	 
	L6M service access

	Overdose prevention site
	137 (27.9)
	104 (28.3)
	33 (44.0)
	0.007

	Drug checking services
	192 (39.1)
	151 (36.8)
	41 (50.6)
	0.020

	Opioid agonist treatment

	Yes
	193 (39.3)
	140 (34.2)
	53 (65.4)
	 < 0.001

	No
	234 (47.7)
	214 (52.2)
	20 (24.7)
	 
	NA, do not use opioids or PNTA
	64 (13.0)
	56 (13.7)
	8 (9.9)
	 

Total is based on HRCS respondents who used illicit opioids, illicit stimulants, or any benzodiazepines in the last 3 days (and therefore who would be eligible to receive an opioid, stimulant, or benzodiazepine PSS prescription
Stable housing includes the following response options: private residence alone or with someone else, other residence (hotels, motels, rooming houses, single room occupancy (SRO), social/supportive housing, etc.); unstable housing includes shelter, no regular place to stay (homeless, couch surf, no fixed address)
Employed; yes = paid full or part time or volunteer work; No = unemployed. Urbanicity is based on Statistics Canada Population Centre Classification. Participating sites are mapped in Fig. 1
PNTA prefer not to answer, L6M Last 6 months, OAT opioid agonist treatment, OPS overdose prevention site





Data analysis
To address the first objective, descriptive statistics (Chi-square tests) were used to compare the substance use, demographic, health region and substance use services access characteristics of people who did and did not obtain a PSS prescription. Chi-square tests of independence were performed with statistical significance defined as P < 0.05. To examine the association between substance use services access and the outcome of PSS receipt, two separate independent variables of interest were explored, OPS access in the last 6 months and DCS access in the last 6 months. These variables were highly correlated.
To investigate the effect of each of these variables on the outcome, independent of one another, separate multivariable models were run for each of these forms of services access. For all models, variables hypothesized to confound the association with PSS receipt were pre-specified (age, sex, and urbanicity). Unadjusted and adjusted multivariable logistic regression models were performed.

Results
The 2021 HRCS had 537 respondents. Overall, 8.6% (n = 46) of participants were excluded from the present analysis, as they did not report the use of opioids, stimulants, or benzodiazepines in the prior 3 days, and thus were not considered eligible to receive PSS. A small proportion (n = 81(16.5%)) of HRCS respondents whose survey responses indicated they were eligible for PSS (n = 491) received a PSS prescription. Among those receiving a PSS prescription (n = 81), 88% (N = 71) reported PSS type received. Among those reporting PSS types received, 80.3% reported opioids (N = 57), 36.6% reported stimulants (N = 26) and 11.3% reported benzodiazepines (N = 8). These proportions exceed 100% as some people reported receiving prescriptions for more than one PSS medication. The various combinations of PSS medication types received are presented in Fig. 2.
When considering the substance use profile of respondents, and those who did and did not receive PSS, patterns closely reflected the substances prescribed. For example, most of the PSS prescriptions were for opioids, and it is therefore intuitive that people who received PSS were significantly more likely to report prior 3 days illegal opioid use compared to people who did not (as illegal opioid use was a prerequisite for receipt of an opioid PSS prescription), while overall, there were no differences in reported stimulant use by PSS, when considering stimulant use types, people who received PSS were more likely to report methamphetamine use (85.2% vs. 77.1%, p = 0.105) and were significantly less likely to report cocaine use (7.4% vs. 22.7%, p = 0.002) compared to people who did not receive PSS.
Overall, approximately 60% of the analytic sample reported the use of both opioids and stimulants in the last 3 days, 10.4% reported opioids but no stimulants, 28.7% reported stimulants but no opioids, and 0.6% reported neither. People who reported receipt of PSS were significantly more likely than those who did not to report the use of both opioids and stimulants (72.8% vs. 57.8%, p = 0.002). People who reported PSS receipt were significantly more likely to use by both injection and smoking (46.9% vs. 24.9%, p = 0.001) and to report daily illegal substance use (86.5% vs. 73.5%, p = 0.043) (Table 2).
People who reported receipt of PSS were significantly younger than those who did not (80.3% vs. 70.7% aged < 50 years, p = 0.003) and were significantly more likely to reside in a small population centre (43.2% vs. 26.8%, p = 0.003). People who received PSS were significantly more likely to report last 6-month access to an OPS (44.0% vs. 28.3%, p = 0.007), and DCS (50.6% vs. 36.8%, p = 0.02) (Table 3).
The multivariable logistic regression models demonstrated that OPS and DCS access in the last 6 months was associated with higher odds of PSS receipt. After adjusting for gender, age, and urbanicity, people who had been in contact with DCS in the last 6 months had 1.67 (95% CI 1.00–2.79) times the odds of PSS receipt compared to people who had not had contact with these services (Table 4). In the OPS model, people who reported last 6-month OPS access had more than twice the odds (OR 2.08 (95% CI 1.20–3.60)) of PSS access, compared to people who did not report OPS access, after adjusting for gender, age, and urbanicity (Table 5).Table 4Unadjusted and adjusted odds ratios for associations between last 6-month drug checking and prescribed safer supply receipt (N = 491)


	 	Unadjusted OR
	Adjusted OR

	L6M drug checking services access

	No
	Reference
	Reference

	Yes
	1.76 (1.09–2.84)
	1.67 (1.00–2.79)

	Gender

	Cis man
	Reference
	Reference

	Cis woman
	0.84 (0.49–1.41)
	0.75 (0.43–1.30)

	Transgender and gender diverse
	3.01 (0.70–13.00)
	4.56 (0.99–21.10)

	Age

	< 30 years
	Reference
	Reference

	30–39 years
	0.45 (0.22–0.93)
	0.47 (0.22–1.00)

	40–49 years
	0.57 (0.28–1.14)
	0.60 (0.29–1.22)

	≥ 50 years
	0.23 (0.10–0.49)
	0.22 (0.10–0.51)

	Unknown
	0.36 (0.07–1.73)
	0.33 (0.06–1.78)

	Urbanicity

	Small population centre
	Reference
	Reference

	Medium population centre
	0.63 (0.37–1.10)
	0.75 (0.42–1.34)

	Large urban population centre
	0.33 (0.18–0.63)
	0.37 (0.19–0.73)


Bolding reflects statistical significance, where confidence intervals do not cross 1
Adjusted models are adjusted for age, sex, urbanicity; Drug checking unadjusted model = N = 491; Adjusted model = N = 483; N = 8 missing on gender


Table 5Unadjusted and adjusted odds ratios for associations between last 6-month overdose prevention service access and prescribed safer supply receipt (N = 491)


	 	Unadjusted OR
	Adjusted OR

	L6M overdose prevention service access

	No
	Reference
	Reference

	Yes
	1.99 (1.20–3.31)
	2.08 (1.20–3.60)

	Gender

	Cis man
	Reference
	Reference

	Cis woman
	0.84(0.49–1.41)
	0.75(0.42–1.32)

	Transgender and/or gender diverse
	3.01(0.70–13.00)
	4.40(0.92–20.98)

	Age

	 < 30 years
	Reference
	Reference

	30–39 years
	0.45 (0.22–0.93)
	0.55 (0.25–1.21)

	40–49 years
	0.57 (0.28–1.14)
	0.58 (0.27–1.26)

	 ≥ 50 years
	0.23 (0.10–0.49)
	0.25 (0.11–0.58)

	Unknown
	0.36 (0.07–1.73)
	0.19 (0.01–1.88)

	Urbanicity

	Small population centre
	Reference
	Reference

	Medium population centre
	0.63 (0.37–1.10)
	0.68 (0.37–1.25)

	Large urban population centre
	0.33 (0.18–0.63)
	0.34 (0.16–0.70)


Bolding reflects statistical significance, where confidence intervals do not cross 1
Adjusted models are adjusted for age, sex, urbanicity; OPS unadjusted model = 443, N = 48 (9.8%) missing on OPS variable; N = 8 missing on gender, Adjusted model run on N = 435



After adjusting for gender, age, and urbanicity, people aged ≥ 50 years had significantly lower odds of PSS access compared to people aged < 30 years in the DCS (OR 0.22 (95% CI 0.10–0.51)) and OPS (OR 0.25 (95% CI 0.11–0.58)) models. People residing in large urban population centres had significantly lower odds of PSS access compared to people residing in small population centres in the DCS (OR 0.37 (95% CI 0.19–0.73)) and OPS (OR 0.34 (95% CI 0.16–0.70) models.

Discussion
Overall, the proportion of HRCS respondents who received PSS is low, suggesting that PSS is not reaching all those in need in BC. This is consistent with provincial evaluations. For example, analyses from the BCCDC revealed that an estimated 6,498 people were dispensed PSS medications between March 37 2020 and February 28 2021 [5]. This is said to represent only a small proportion (< 3%) of all people who have been estimated to use drugs in the province [11]. PSS medications included in this study were prescribed opioids, stimulants, and benzodiazepines, which reflected alternatives to the substances that are commonly used by people who access the unregulated drug supply. In the present study, more than 70% of the sample reported the use of illegal opioids in the prior 3 days, and nearly 90% reported use of illegal stimulants in the prior 3 days. While interventions to reduce illegal drug toxicity deaths in BC have primarily been focused on opioid use (e.g. distribution of naloxone, increased opioid agonist treatment options) [12, 13], we found that stimulant use was even more prevalent than opioid use in this sample. Nevertheless, most of PSS prescriptions identified in this sample were for opioid PSS (68%) while a smaller proportion of people received a stimulant PSS prescription (33%). This highlights the need for increased attention to the health and service needs of people who use stimulants either alone or in combination with opioids. This attention must include considerations for expanding the available stimulant PSS options, and incorporating a range of PSS options that more closely match the preferences of people who use illegal stimulants, such as pharmaceutical cocaine [14, 15]. While this manuscript is focused on prescribed safer supply, calls have been mounting in BC for the expansion of non-prescribed models, such as compassion clubs which aim to provide a safe method for people to access substances [11, 16, 17].
Expansion of medication options is particularly important where existing studies have demonstrated that the available PSS might not match patient preferences for the potency or route of administration [18–21]. As such, a broader range of medication sub-types might be required to be prescribed, and advocacy for such expansion is ongoing [19, 22–24]. However, in the absence of currently available alternatives, PSS medications available to date have been demonstrated to have benefits in several areas of clients’ lives. For example, studies have demonstrated that access to prescribed tablet hydromorphone for people using illegal opioids reduced overdose risk, provided improvements in health and well-being, improved pain management, and led to economic improvements [25].
While not implemented under the direct framework of PSS, medications being proposed for expansion as part of PSS have a plethora of evidence to support them, from which expectations of the potential benefits of expansion of the medications can be derived. For example, there is long-standing evidence that injectable diacetylmorphine is a safe and effective treatment for opioid use disorder, and is associated with improvements in health, crime, and psychosocial outcomes [26–29]. It is important, however, to acknowledge that to date, evidence for this medication is derived from a clinical setting, where patients visit a clinic daily, which may be seen as a barrier to engagement for some people. Nevertheless, this treatment setting also comes along with shared decision-making, where patients have a choice regarding preferred medications and dose received [30], which are considerations that should be accounted for when considering the potential of PSS to meet the needs of those it is meant to serve.
While access to preferred versions of PSS is needed to support separation from the unregulated drug supply, the rapid expansion of a wider range of medications to meet preferences via PSS has not yet occurred. In the absence of broadly available PSS options however, there may still be a role for currently available options. For example, in a study of patient preferences in injectable OAT, more than 80% of patients preferred diacetylmorphine over hydromorphone, but more than 80% also said they would still take hydromorphone if diacetylmorphine was not available [17, 31]. The lack of action on expansion of PSS options should not deter the broader implementation of currently available options for those who want them. This expansion can occur recognizing the limitations of these options, without sacrificing continued advocacy for a wider range of options, which could include injectable or inhalable versions of opioids to match growing rates of smoking among people who use drugs in BC [32].
Furthermore, in the absence of expansion of new medications, there are aspects of implementation of currently available medications that could be shifted to better meet needs. For example, a qualitative study of patients receiving dextroamphetamine (prescription psychostimulant) found that patients wanted to receive higher doses, with faster titration, and have access to take-home doses [33]. There is growing evidence to support the safety and effectiveness of prescribed psychostimulants when provided in robust doses (> 60 mg or more per day) [34]. Emerging evidence suggests these doses are often not reached in practice, and some patients will need higher doses than listed in PSS guidance to achieve an effect [22]. Prescription psychostimulants may not meet the needs of people who do not want to achieve abstinence, and who are seeking effects similar to those gained from the use of cocaine or methamphetamine, highlighting the urgency and need for expansion of alternative PSS options. Such alternatives could include medications like Desoxyn (prescribed methamphetamine) and drugs available through non-prescribed safer supply models.
We found that more than 60% of the sample reported the use of both opioids and stimulants, reflecting high rates of co-use of these substances, which have been reported more widely in population-level samples in BC, Canada, and North America [35–39]. People are known to have a range of motivations for co-use [40] and to practice strategies to protect from harm [41], nevertheless the risk of harm persists given the rising toxicity of the unregulated drug supply in BC [42]. Despite this co-use being common, only 30% of people who received an opioid PSS prescription in this study also received a stimulant PSS prescription. This highlights the need for increased resources for people who engage in polysubstance use and more efforts to determine how concurrent use of stimulants and opioids can be addressed through a combination of PSS and adjacent harm reduction and substance use treatment services that meet client goals. Harm reduction services and broader health system contact is particularly important for this population, given studies have identified elevated risk of a number chronic disease diagnoses for people with concurrent opioid and stimulant use disorders [43], and co-use of opioids and stimulants has been associated with increased risk of infectious disease [44].
In this study, we identified that DCS and OPS were highly correlated. Prior studies have shown that drug checking is associated with OPS/SCS use (Tobias), which is intuitive given all OPS have at minimum, test strips. Some sites also have part-time spectrometers on site for drug checking. DCS are not offered exclusively at SCS/OPS sites, however most spectrometers are offered at these sites. In sites where DCS are offered in the context of an OPS/SCS, the hope is that participants will check their drugs prior to consuming them, but services are available regardless of subsequent OPS use. In sites where there is no consumption space on site, DCS are considered drop-in, with supply pick-up always available. Some sites in rural communities also have designated mail-in services. There are many service models for in-person drug checking which are mostly flexible.
We also identified that contact with DCS or OPS in the prior 6 months was associated with access to PSS. Prior studies have similarly identified that people who are more regularly engaged in services are more likely to access PSS. For example, a study of clients receiving opioid PSS identified that those who were receiving mental health medications, and those who were engaged in OAT had higher odds of PSS adherence [45]. Similarly, OAT has been identified as a predictor of PSS awareness among people who use unregulated drugs in BC [46]. Finding may reflect the important role people working at OPS and DCS sites play in connecting clients to ancillary harm reduction and treatment services such as PSS. The role of people with lived and living experience of substance use in overdose response in BC must be acknowledged, where many DCS and OPS services rely on the expertise and leadership of people working in what are often termed “Peer worker” roles [47–50]. Studies have demonstrated that peer workers rely on their informal roles and social networks to develop a sense of trust and safety that cannot be met by non-peer staff [51, 52]. Scaling up of programmes that rely on peer workers may support increased harm reduction service connection and may support referral to and engagement with PSS.
Findings of this study suggest that additional outreach strategies and service models are needed to reach people who are not already connected to services and to improve the accessibility of harm reduction services (i.e. increased service hours, and reduced wait lists). In this study we found that rates of access to PSS were higher in Northern Health, as compared to other Health Authorities. Regional differences identified in this study are not representative of provincial trends, however they do highlight the efforts in specific communities to reach and engage people at harm reduction sites with access to PSS. For example, the high rates of PSS access in Northern Health are understood to be attributable to a peer-led model in this health region, in which a person with lived experience of substance use supports clients to connect to a PSS prescriber and facilitates medication access through a low-barrier medication delivery programme [53].
Interventions such as this peer-led programme can serve as a model that can be implemented in other settings across the province to adopt responses to better meet and reach the needs of people at risk of overdose. Such an approach would reflect responsiveness to the needs of the community during dual public health crises. A recent environmental scan of PSS programmes in BC has reflected that such flexibility is possible and has identified that changes to service provision have been significant since PSS was first introduced in March 2020 [54]. For example, the scan identified several examples of changes to staffing, physical spaces, programme operations, and client protocols in PSS programmes, with the primary goal of reducing COVID-19 infection and overdose risk. These high rates of adaptation demonstrate that health system changes are possible to promote client connections to PSS in BC. Such changes could be implemented to reach clients who remain the least engaged in care, including people accessing harm reduction services, where PSS rates remain low, and for people who are disconnected from both harm reduction and treatment services in in the province.

Limitations
Findings should be interpreted relative to the context from where the data were derived. The HRCS is a convenience sample and therefore is not representative of the distribution of PSS across the province. Because the HRCS samples people who are attending harm reduction sites, these results reflect the responses of people who are already receiving some health care services. Caution should be taken in extending conclusions to populations with less connection to the health care system.
Participants were eligible for the analysis if they reported any illegal opioid use, illegal stimulant use, or any benzodiazepine use in the prior 3 days. This inclusion criterion was applied to ensure the sample included only those who were eligible to receive an opioid, stimulant, or benzodiazepine PSS prescription at the time of survey completion. There were seven participants who reported PSS receipt who did not report use of the substances listed above in the last 3 days and thus were not included in the analysis. We cannot disentangle whether PSS had separated these participants from the unregulated drug supply.
It is possible that access to PSS could reduce the frequency of contact with harm reduction services, and therefore people receiving PSS might not be well engaged in the harm reduction sites sampled in this study. It is therefore possible that we are underrepresenting the proportion of people receiving PSS who would typically be in contact with harm reduction services (had they not received PSS). Nevertheless, this survey is a convenience sample of people accessing harm reduction services in BC and is not intended to be representative of all people who use drugs in BC, nor of all people accessing PSS in BC. Furthermore, the hypothesis that access to PSS might limit the need for connection to harm reduction services is not yet well-supported by data. Given the known gaps in available PSS to date (i.e. with respect to matching preferences for medication type, route of use, and dose), we cannot expect that access to PSS is synonymous with cessation of unregulated substance use, or cessation of contact with harm reduction services.
This is a cross-sectional survey and therefore we cannot draw any conclusions about temporal relationships between the receipt of PSS and illegal substance use. Because of the way the questions were posed, we don’t know when participants received PSS medications (i.e. past, currently, etc.), nor for how long they received PSS (i.e. one time prescription, long-term prescription). Other important data related to the dispensation of PSS medication (e.g. daily dispense) is not available in this study and should be further explored with administrative data.
Furthermore, data on history of incarceration and recent contact with the criminal legal system were not collected in this study and could be prioritized in future studies, given the known associations between incarceration and elevated overdose risk in BC [55, 56] and barriers to community health, harm reduction, and treatment services facing this population [57–59].
We found a high proportion of participants reporting the use of both opioids and stimulants. While other patterns of co-use existed (e.g. concurrent use of opioids and benzodiazepines), the reported co-use of these substances was less prevalent and was not a focus of this study. Future research on PSS should incorporate a focus on patterns of co-use of these substances, particularly given the increasing contamination of the opioid supply with unregulated benzodiazepines and known increased risk of mortality with co-use of two substances. In the context of a rapidly changing unregulated drug supply, future research may also draw on qualitative and ethnographic research methods to better understand the changing patterns of use and PSS preferences of people who use drugs in BC in real time.

Conclusion
Overall, the proportion of respondents who received PSS was low, suggesting that this intervention is not reaching all those in need. Harm reduction services may serve as a point of contact for referral to PSS. Additional outreach strategies and service models are needed to improve the accessibility of harm reduction services and of prescribed safer supply in British Columbia.
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