
O R I G I N A L  R E S E A R C H

The Impact of Injectable Opioid Agonist 
Treatment (iOAT) on Involvement in Criminalized 
Activities: A Secondary Analysis from a Clinical 
Trial in Vancouver, BC
Sophia Dobischok1,2, Daphne Guh2, Kirsten Marchand2, Scott MacDonald3, Kurt Lock2,4, 
Scott Harrison3, Julie Lajeunesse3, Martin T Schechter2,5, Eugenia Oviedo-Joekes2,5

1Department of Education and Counselling Psychology, McGill University, Montreal, QC, Canada; 2Centre for Advancing Health Outcomes, 
Providence Health Care, Vancouver, BC, Canada; 3Providence Health Care, Providence Crosstown Clinic, Vancouver, BC, Canada; 4BC Centre for 
Disease Control, Provincial Health Services Authority, Vancouver, BC, Canada; 5School of Population and Public Health, University of British 
Columbia, Vancouver, BC, Canada

Correspondence: Eugenia Oviedo-Joekes, Centre for Advancing Health Outcomes, St. Paul’s Hospital, 575-1081 Burrard St, Vancouver, BC, V6Z 1Y6, 
Canada, Tel +1 604-682-2344 Ext. 62973, Fax +1-604-806-8210, Email eugenia.joekes@ubc.ca 

Purpose: A significant portion of the economic consequences of untreated Opioid Use Disorder (OUD) relate to individuals’ 
involvement in the criminal justice system. The present study uncovers if treatment with iOAT is related to the number of criminal 
charges amongst participants, what type of crime participants were involved in, and the frequency with which participants were 
victims of crime. This study contributes to the body of research on the effectiveness of iOAT reducing criminal involvement.
Patients and Methods: This is a secondary analysis of police record data obtained from the Vancouver Police Department over 
a three-year period during the Study to Assess Longer-term Opioid Medication Effectiveness clinical trial. The data was obtained from 
participants (N = 192) enrolled in the trial through a release of information form.
Results: During the three-year period, most charges (45.6%) were property offences, and 25.5% of participants were victims of crime. 
Participants with no treatment prior to randomization into the SALOME trial were 2.61 (95% CI = 1.64–4.14) more likely to have been 
charged with a crime than during the iOAT state.
Conclusion: IOAT can reduce individuals’ involvement with the criminal justice system and is thus a crucial part of the continuum of 
care. Addiction should be conceptualized as a healthcare rather than criminal issue.
Keywords: heroin assisted treatment, diacetylmorphine, hydromorphone, crime, charges, police

Introduction
Unregulated opioid use has historically been associated with criminal involvement due to a complex and nuanced 
intersection of psychological, social, environmental, and political factors (eg, poverty, mental illness, histories of trauma, 
the War on Drugs).1–3 Beyond the acute personal costs that individuals may experience from contact with the criminal 
justice system, economic analyses indicate that lost property and policing, prosecuting, and incarcerating people who use 
drugs incurs immense societal costs.4,5 The global economic burden of enforcing drug-related criminalized activities is 
more than $100 billion annually.6 Opioid use disorder (OUD) treatment’s ability to reduce clients’ interactions with the 
criminal justice system is thus an outcome of interest to benefit both the individual and society.

Treatment with oral opioid agonist treatment (OAT) such as buprenorphine-naloxone methadone can reduce clients’ 
involvement in criminal activity,7,8 with the largest reductions in clients retained in care longer-term.9 While oral OAT 
effectively retains many clients into care,10 it does not meet the needs of a crucial subset of clients.11 Left by the 
healthcare system to rely on the contaminated illicit supply, these individuals are at heightened overdose risk12 and have 
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more interactions with the criminal justice system than those retained in oral OAT.13 As such, the continuum of care for 
OUD continues to expand to include innovative and evidence-based options for clients who find oral options ineffective 
or undesirable.14

Injectable OAT (iOAT) is a form of prescribed safer supply15 in which clients receive pharmaceutical grade heroin 
(diacetylmorphine, or DAM) or an analogue (such as hydromorphone, or HDM; more injectable medications are 
continually becoming available). Over two decades of international clinical trials overwhelmingly conclude that iOAT 
is safe and effective to treat severe OUD.16–20 While pharmaceutical heroin has a higher direct cost than oral OAT 
medications, iOAT is more cost-effective overall when considering the indirect social costs of untreated or ineffectively 
treated OUD.21–23 For example, prescription heroin trials in Switzerland suggest that heroin assisted treatment substan-
tially reduces criminal involvement across a broad range of criminal activities (eg, property theft, selling illegal 
substances, use/possession of illegal substances), even in the post-treatment period.24 Furthermore, a recent systematic 
review of ten randomized control trials concluded that iOAT reduces clients’ engagement in illegal activities.25

Cost-effectiveness studies reveal that most of the savings from iOAT stem from clients’ reduced involvement in 
criminal activity during treatment.23 Methods to report and record criminal involvement vary in the iOAT evidence-base. 
Besides self-reported data and court records, police records provide a system-level perspective on iOAT’s impact beyond 
clients’ engagement with clinical services. The current paper is a secondary analysis of police record data obtained from 
the Vancouver Police Department (VPD) over a three-year period during the Study to Assess Longer-term Opioid 
Medication (SALOME) clinical trial.17 We aimed to determine how treatment with injectable DAM or HDM relates to 
participants’ criminal justice system involvement. Specifically, we examined if iOAT is related to the number of criminal 
charges amongst participants, the type of crime participants were involved in, and the frequency with which participants 
were victims of crime. This analysis contributes to the extant evidence on the effectiveness of iOAT reducing criminal 
involvement.

Materials and Methods
Design, Setting, and Participants
The current study is a secondary analysis from a Phase III, double-blind non-inferiority trial that compared DAM with 
HDM to treat individuals not benefitting from other OUD treatment (SALOME).17 Participants were recruited between 
December 2011 and December 2013 from the greater Vancouver area. The trial occurred at a single site (Crosstown 
Clinic) in downtown Vancouver. Inclusion criteria for the trial were individuals aged 19 and over with a history of severe, 
chronic OUD with injection drugs who lived in Vancouver, Canada.17 Exclusion criteria were any mental or physical 
conditions that were contraindicated for DAM or HDM. Recruitment procedures have been described in depth 
previously.26

Of the 202 total participants involved in the trial, 102 were randomly assigned to DAM and 100 to HDM for a period 
of six months. The participants’ baseline characteristics have been previously published.27 In brief, most participants had 
long histories of using injection heroin (greater than 15 years), an average of approximately 5 previous attempts at oral 
methadone treatment, past involvement in the criminal justice system, and current involvement in illegal activities.

During the consent process, participants were required to sign a release of information (ROI) form that permitted 
researchers to obtain their criminal records from the Vancouver Police Department (VPD) and other local police 
jurisdictions from one year prior to their specific date of randomization to two years after. As consent was an ongoing 
process, participants could drop out of the trial and rescind their ROI without any negative repercussions. We obtained 
ROIs to access police data from 192 of the 202 participants (five had passed away, and five were lost to follow up). 
Specifically, the ROI permitted the research team to obtain the following information over the three-year study period:

● records of criminal convictions for which the participant has not been pardoned (may not include criminal 
convictions in other jurisdictions that have not yet been entered in the CPIC database);

● records of outstanding charges against the participant which are pending disposition;
● records of all charges against the participant, regardless of disposition; and
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● all police records, information and details of allegations of criminal conduct or of statutory offences committed or 
that the participant is suspected of having committed.

While these official police record data encompass the comprehensive range of criminalized activities, it is unable to 
encompass criminal activities that were not identified by police.

Data and Analysis
The primary record category of interest is official criminal charges. These records indicate that criminal charges were 
recommended against the accused individual by the criminal justice system. Charged is a distinct category from 
suspected chargeable, which is defined as records in which grounds exist to recommend a charge against the individual, 
but the police/complainant/victim do not pursue them. Charged is also distinct from recommended charge, which are 
records where the police recommend charges but the Crown dropped them.

Each participant was followed from one year prior to their specific randomization date, to two years after or death 
(whichever date was earlier). The exposure of interest is treatment state during the observed period. We defined the 
sequence of treatment episodes for each participant first for iOAT, and for other treatments (including oral methadone and 
other forms of OAT) where treatment discontinuation for a given treatment was defined as ≥7 consecutive days without 
the treatment. Then, to have a clear understanding of the role of iOAT in treatment discontinuation, two periods of no- 
treatment were defined. The first period was before participants were randomized to the SALOME trial, as at the time the 
only available treatment option was oral methadone and possibly buprenorphine, but this medication was not recom-
mended to the study population, and consequently there was very little use of it. The second no-treatment state was 
specific to after randomization into the SALOME trial, meaning any participant that stopped treatment after iOAT was 
available to them, as well as other forms of OAT (eg, oral hydromorphone). As such, our exposure of interest has four 
mutually exclusive treatment states: i) iOAT; ii) other treatment (oral OAT or oral methadone but no iOAT); iii) no- 
treatment (ie, no form of OAT and no oral methadone) prior to randomization into the SALOME trial and iv) no- 
treatment after randomization into the SALOME trial.

The charges will be presented by offence type, which refers to the categories of crime and their associated specific 
charges as determined by the local police department. Descriptive analysis for the total sample will be presented with 
mean (SD) for continuous variables and proportions for categorical variables on participants’ sociodemographics, self- 
reported history of engagement with the criminal system, illegal activities, drug use, and health status. Bivariate analysis 
comparing those with and without criminal charges will be performed. Finally, the impact of iOAT will be measured 
using the rate of criminal charges per 100 treatment days, comparing iOAT with the other three treatment states: 1) no- 
treatment prior randomization into the SALOME trial, 2) no-treatment after randomization into the SALOME trial and 3) 
other treatment. Generalized linear mixed-effects models with negative binomial distribution for count data were used to 
estimate the unadjusted and adjusted rate ratios where age, gender, race (indigenous ancestry vs other), usual housing 
status (unstable including living on the street vs stable) in the past 3 years, the Opiate Treatment Index (OTI) health scale 
and experience of serious depression in life (yes vs no) were controlled for. All analyses were performed in SAS 9.4 and 
R (Version 4.1.2).

Results
Participant Characteristics
The sociodemographic information for the 192 participants the study was able to obtain ROIs for is presented in Table 1. 
On average, participants were 44.5 years old and almost three quarters identified as male (70.3%). Fifty-eight partici-
pants, or nearly a third of the sample, identified as having Indigenous ancestry, and over half of participants (55.2%) 
reported chronic medical problems. At baseline, the self-reported average number of months previously incarcerated was 
37.3, and the average number of days of illegal activities in the prior month was 13.9 days. Bivariate analyses indicated 
that participants with and without charges were similar. However, those who were younger, had longer histories of 
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incarceration, more days of illegal activities in the prior month, spent more money on drugs in the prior month, and for 
whom prior treatments did not work were more likely to have charges during the study period.

Over the three-year period from one year prior to each participants’ randomization date to two years after, there were 
a total of 1,337 records (ie, any event from any category in Table 2) affiliated with 160 of the 192 participants whose 
police data the researchers could access. Of the 1,337 overall events, 259 records belonged to the “charge” category. 
These charge events were linked to 81 out of the 192 participants, meaning that 81 participants were charged a total of 
259 times in the three-year study period. Of note, 25.5% (49) of participants had records in which their role was victim of 
a crime. The records received from the police encompassed eleven different categories which are described in Table 2.

Offence Type
A breakdown of the charges by offence type is presented in Figure 1. The offences fell into four categories: 
Property, Substance, Violent, and Other. The largest offence category was Property, with 118 of the overall 259 

Table 1 Sample Characteristics

Total (N = 192), 
Mean [SD], N (%)

Charged (N = 81), 
Mean [SD], N (%)

Not Charged (N = 111), 
Mean [SD], N (%)

Sociodemographics

Age* 44.5 [9.4] 42.4 [9.8] 46.1 [8.9]

Gender*

Male 135 (70.3) 65 (80.2) 70 (63.1)

Female 57 (29.7) 16 (19.8) 41 (36.9)

Usual housing is unstable (including street place) 144 (75) 62 (76.5) 82 (73.9)

Did not graduate high school 90 (46.9) 36 (44.4) 54 (48.6)

Spent time in foster care 45 (23.4) 21 (25.9) 24 (21.6)

Indigenous Ancestry 58 (30.2) 26 (32.1) 32 (28.8)

Ever been paid in exchange for sex work 76 (39.6) 26 (32.1) 50 (45.0)

Months incarcerated in lifea* 37.3 [66.1] 55.5 [75.1] 24.7 [55.9]

Days of illegal activities in the prior monthb* 13.9 [13.7] 19.7 [12.8] 9.6 [12.7]

Drug Use

Days using any street opioids in the prior 30 27.9 [4.3] 28.2 [4.5] 27.6 [4.1]

Days using crack cocaine in the past 30 10.1 [12.6] 10.1 [12.9] 10.1 [12.5]

Money spent on drugs in the prior monthc* 2735.2 [4364.7] 3858.1 [6070.3] 1925.8 [2205.3]

Lifetime years of regular injection heroin used 15.5 [9.4] 14.9 [9.2] 16 [9.6]

Health and Treatment

Chronic medical problems 106 (55.2) 41 (50.6) 65 (58.6)

OTI health scale 22.4 [11.9] 23.1 [11.7] 21.9 [12.1]

Ever experienced serious depression 111 (57.8) 51 (63.0) 74 (66.7)

Ever attempted suicide 48 (25.4) 15 (18.8) 33 (30.3)

Number of Methadone Maintenance Treatment starts since 1995 5 [3.4] 5.5 [3.8] 4.7 [3.1]

Notes: *Significant differences. aCharged (N = 75), Not Charged (N = 110). bNot Charged (N = 110). cCharged (N = 80). dNot Charged (N = 110).
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charges in this category. The most frequent property offence was “Theft—Shoplifting under $5000”, which 
comprised 76 of the 118 property offence records. Followed by the Property category, the second largest category 
was Other (62 charges). The two most frequent charges in this category were “Breach of Probation—Adult” and 
“Breach/Bail Violations” which combined for 39 of the 62 charges in this category. Third was the Substance 
category, with 45 of the 259 total charges. This category was composed of substance trafficking (29 charges) and 
substance possession (16 charges). Finally, the smallest offence category was violent offences, comprising only 33 
of the 259 total charges. In this category, the most frequent offence was “Assault—With Weapon or Causing Bodily 
Harm” (13 charges).

Number of Charges
The most charges occurred in the No Treatment – Prior SALOME trial state (n = 132) followed by the No Treatment – 
Post SALOME trial state (n = 56), the iOAT state (n = 48) and finally the Other Treatment state (n = 17). The criminal 
charges were compared across the four treatment states, with the iOAT state being the reference state (Table 3). The 
number of charges, considering the unadjusted rate per person days, were statistically significantly lower in the iOAT 
state compared to no-treatment state prior to randomization and after randomization into the SALOME trial state; the 
unadjusted rate ratio was 2.73 (95% CI: 1.96–3.80) and 2.08 (95% CI: 1.41–3.05), respectively. When compared to the 
other treatment state, the rate of charges was also lower in the iOAT state, but the difference was not statistically 
significant (rate ratio 1.27, 95% CI: 0.73–2.21).

Adjusted by age, gender, Indigeneity (self-reported Aboriginal ancestry), housing, physical and mental health, the 
model ratified the difference, where participants with no treatment prior to randomization into the SALOME trial were 
2.61 (95% CI = 1.64–4.14) times more likely to have been charged with a crime than during the iOAT state.

Table 2 Number of Records by Role Definition. Records Obtained from the Vancouver Police Department (VPD) from One Year 
Prior to Participants’ Specific Date of Randomization to Two Years After

Role Definition Number 
of Records

Number of 
Participants

N=1337 
(%)

N=192  
(%)

Charged Charges have been recommended against the subject. 259 (19.4) 81 (42.2)

Emotionally Disturbed 
Person

Subject appears mentally unstable and might pose a threat to an investigator, 
themselves, or others.

19 (1.4) 15 (7.8)

Intoxicated Subject is, or appears to be, under the influence of substances. 2 (0.1) 2 (1.0)

Of Interest Subject of interest to police. 61 (4.6) 36 (18.8)

Parole breach Subject breached parole conditions. 0 (0) 0 (0)

Recommended Charge Charges were recommended by police; Crown dropped the charges. 27 (2.0) 23 (12.0)

Street Check Subject came to the attention of law enforcement as a result of a self-generated 

inspection under suspicious circumstances and not an investigation.

62 (4.6) 43 (22.4)

Subject of Complaint Subject is being complained about. This code is non-accusatory in nature. 481 (36.0) 105 (54.7)

Suspected Chargeable Subject for whom grounds exist to recommend a charge but charges are not pursued. 212 (15.9) 87 (45.3)

Suspect Subject believed to be involved in the commission of a crime but charges have not 

been laid.

149 (11.1) 76 (39.6)

Victim Subject has suffered as a result of the commission of a violent offence. 65 (4.9) 49 (25.5)
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Discussion
The current secondary analysis of the SALOME clinical trial used police data over a three-year period (one year prior to 
randomization to two years after) to investigate 1) the types of charges that individuals with severe opioid use acquired 
over the three-year period; 2) the impact that iOAT had on the number of charges participants had during the three-year 
period; and 3) the frequency with which participants were victims of charges themselves. This study was conducted in 
a context where political and policing systems often construe addiction as a criminal issue, when research indicates it 
should be understood and addressed as a matter of healthcare.28 To reach the best outcome for both people who use drugs 
and society, it is essential that the focus shift from finding ways to penalize people who use drugs to finding ways to 
engage them into care that they find effective, accessible, and agreeable to meet their self-identified goals. For people 
with OUD, prior research has consistently shown that engagement in addiction care such as oral OAT can reduce clients’ 
involvement in illegal activities, and that these reductions yield substantial societal savings from costs that were 
previously funneled into the criminal justice system.7,13,29

Figure 1 Total number of charges by offence type for the 259 overall charges divided into four categories (green) with associated grouped offence subcategories (blue).

Table 3 Pair Comparisons of Incidence of Official Criminal Charges During the Period Receiving Injectable Opioid Agonist Treatment 
Over Three Years

Treatment State Charges 
(n)

Total Person 
Days

Rate per  
100-Person Days  

(95% CI)

Unadjusted  
Rate Ratios 

(95% CI)

Adjusted Rate Ratios 
(95% CI)

iOAT 48 69,305 0.07 (0.05–0.09)

No Treatment – Post SALOME trial vs iOAT 56 38,958 0.14 (0.11–0.19) 2.08 (1.41–3.05) 1.72 (0.99–2.97)

No Treatment - Prior SALOME trial vs iOAT 132 69,825 0.19 (0.16–0.22) 2.73 (1.96–3.80) 2.61 (1.64–4.14)

Other Treatment vs iOAT 17 19,307 0.09 (0.05–0.14) 1.27 (0.73–2.21) 1.25 (0.64–2.47)

Notes: Rate Ratio of “Any Charge” between treatment states. Total sample includes n = 186; 6 participants were excluded for incomplete medication dispensation data.
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The comparison by treatment states showed that participants had significantly higher charges during the no-treatment 
state prior randomization into the SALOME trial compared to the iOAT state. Stated differently, iOAT clients were 2.6 
times less likely to be charged with a crime compared to the period of no-treatment prior to SALOME. These results 
align with previous analyses that suggest that OAT broadly, and iOAT specifically, are associated with reduced 
involvement in illegal activities.9,25 These results add to the growing scientific consensus that care, rather than 
criminalization, is the avenue that leads to alleviated burden on the criminal justice system, reduced social costs, and 
the best outcomes for people who use drugs.

The analyses of the types of offences committed by our sample during the entire three-year period indicated that most charges 
against participants were low-value property theft (coded by the police department as “Theft – Shoplifting under $5000”). While 
there is great societal stigma about violence among people who use heroin, and a link does exist between opioid use and risk of 
violence,30 our findings are consistent with previous research that indicates the primary offence committed by people who use 
injection drugs is indeed low-value theft and not violent crime.31 In fact, a Swedish study found that people incarcerated for 
violent crime had the lowest prevalence of injection drug use compared to any other crime in a population of incarcerated people 
with substance use problems.32 While the current study did not explore specific reasons why criminal involvement decreased, it is 
conceivable based on the analyses of types of offences and the available literature that once participants no longer had to procure 
funds to purchase street substances, theft was no longer a necessity to meet their needs.33,34

The police data showed that 25.5% of trial participants were victims of a violent crime during the three-year 
period. While there may be an impulse to characterize people who use opioids as perpetrators of crime due to their 
persistent criminalization by the political and criminal justice systems, our results suggest that the participants in 
the iOAT trial were the victims of crime at a disproportionate rate. These findings highlight that clients who access 
iOAT should not be characterized as a risky population, but rather one at-risk of victimization. People who use 
drugs have long been at risk of heightened victimization,35 and the findings from this trial indicate the risk 
remains a concern. For example, an analysis of over 82000 individuals admitted into substance use treatment in 
Denmark found a strong association between substance use disorders and violent victimization.36 Cost analyses 
have also shown that the increased victimization of people who use drugs contributes to an increased social cost 
by forcing more people into contact with the criminal justice system at great expense.37 Thus, the role of iOAT in 
preventing victimization, potentially through trauma-informed implementation, requires further examination.

The role of police is not adequate to meet nuanced, integrated healthcare needs of people with severe OUD.38 To support 
engagement in care programs that are best equipped to meet individuals where they are at in their addiction, a paradigm shift to 
healthcare over criminalization is essential. This shift is particularly important to support populations who experience 
heightened inequity from the criminal justice system (ie, minority racial groups).39 This secondary analysis suggests that 
iOAT is one effective option that can help reduce people with severe OUD’s contact with the criminal justice system. By 
continuing to expand the scope of available medications and formulations and prioritizing accessible treatment delivery,40 the 
addiction care system can better engage and retain clients into care, prevent encounters between clients and the criminal justice 
system, and reduce the economic burden of addiction. Future research might investigate the intersection of iOAT and criminal 
activity in the years since SALOME, particularly given British Columbia’s recent decriminalization of small amounts of 
substances as of January 31st, 2023.41 Qualitative research could also investigate participants’ perspectives on how iOAT 
influences their participation in criminalized activities.

This study has key limitations to acknowledge. Firstly, the data analyzed was collected several years prior to 
the current analysis and may not be consistent with current iOAT client patterns of criminalized activities. 
Particularly, drug enforcement laws in British Columbia have shifted since that time.41 Despite the time delay, 
the data validity remains strong as it was obtained directly from official police records, and iOAT delivery is 
almost identical to how it was administered during the SALOME trial.42 There are very few opportunities 
internationally to investigate data in this setting and population, and to our knowledge, there has been no other 
research group that was able to hold similar data or is currently collecting data in this form. Thus, the data remain 
important although we were not able to put it forward until this time. Secondly, the only alternative option to 
iOAT at the time of the trial was oral OAT. At the same time, this limitation should be understood in the context 
that many countries only have oral OAT as their singular OUD treatment option. Thirdly, most participants were 
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male and non-Indigenous and thus may not be representative of the broader population. The sample was recruited 
for a clinical trial based on the inclusion criteria, so any extrapolation can be understood in that context. Finally, 
this secondary analysis does not permit us to infer causality (ie, that iOAT itself lead to the reduction in charges). 
To account for other factors that might have impacted the results, we adjusted our model by age, gender, ethnicity, 
housing, and mental/physical health.

Conclusion
IOAT is an effective component of the opioid use continuum of care that can reduce clients’ involvement in the criminal 
justice system. Prioritizing healthcare over criminalization can support caring for the unique needs of people with severe 
OUD in a way that benefits both the individual and society.
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