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Abstract

Context: Supervised injection facilities are harm reduction interventions that allow people who 

inject drugs to use previously obtained substances under the supervision of health professionals. 

Though currently considered illegal under U.S. federal law, several U.S. cities are considering 

implementing supervised injection facilities anyway as a response to the escalating overdose crisis. 

The objective of this review is to determine the effectiveness of supervised injection facilities, 

compared with control conditions, for harm reduction and community outcomes.

Methods: Studies were identified from 2 sources: a high-quality, broader review examining 

supervised injection facility–induced benefits and harms (database inception to January 2014), and 

an updated search using the same search strategy (January 2014–September 2019). Systematic 

review methods developed by the Guide to Community Preventive Services were used (screening 

and analysis, September 2019–December 2020).

Results: Twenty-two studies were included in the current review—16 focused on 1 supervised 

injection facility in Vancouver, Canada. Quantitative synthesis was not conducted given 

inconsistent outcome measurement across studies. Supervised injection facilities in included 
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studies (n = number of studies per outcome category) were mostly associated with significant 

reductions in opioid overdose morbidity and mortality (n=5), significant improvements in injection 

behaviors and harm reduction (n=7), significant improvements in access to addiction treatment 

programs (n=7), and no increase or reductions in crime and public nuisance (n=7).

Conclusions: For people who inject drugs, supervised injection facilities may reduce risk of 

overdose morbidity and mortality and improve access to care, while not increasing crime or public 

nuisance to the surrounding community.

INTRODUCTION

Roughly 450,000 people have died from opioid-involved overdose in the U.S. since 2000, 

with a rapid escalation in deaths in the past decade due to the rise of exposure to illicit 

fentanyl and related analogs.1 Roughly 2 million people in the U.S. had an opioid use 

disorder in 2018.2 However, it is estimated that only one third of individuals with opioid 

use disorder have received any treatment,3 despite the availability of effective, evidence­

based medications to treat opioid use disorder long term (e.g., buprenorphine, methadone).4 

An emerging wave of stimulant injection behavior and overdoses in recent years has 

compounded the crisis.5 Making matters worse, the U.S. Centers for Disease Control 

and Prevention warns that the social and economic disruption of the coronavirus disease 

2019 (COVID-19) pandemic may exacerbate substance use disorder (SUD) morbidity and 

mortality and worsen barriers to treatment and preventive services.6

Faced with such crises, local governments across the U.S. have considered implementing 

supervised injection facilities (SIFs),7–9 a harm reduction intervention common in other 

Western democracies but currently considered illegal under U.S. federal law.10–12 SIFs are 

facilities that allow people who inject drugs (PWID) to use previously obtained substances 

under the supervision of healthcare professionals.13 SIFs emerged in Europe in the 1990s 

out of a harm reduction model, which seeks to meet people with SUD “where they are” 

without imposing behavior change requirements.13,14 SIFs—or more broadly, overdose 

prevention centers or supervised consumption facilities (SCFs)—are a form of tertiary 

prevention, aimed at reducing health-related risks from injecting (e.g., shared syringes and 

equipment, rushed and public injections).15 As such, they hold great promise in preventing 

infectious disease acquisition (e.g., HIV) and potentially reducing the occurrence of non­

fatal and fatal overdose among PWID. SIFs can also be co-located with or offer referrals 

to SUD treatment, facilitating access to such services.16 Most legally sanctioned SIFs are 

located in Europe, followed by Canada and Australia12; however, unsanctioned SIFs exist in 

other countries, including the U.S.9

Despite decades of research, SIFs remain politically controversial in some countries, 

including the U.S. Critics of SIFs claim that such interventions “subsidize drug use,” 

enabling people to use drugs without consequence and contributing to addiction.17 Others 

fear secondary impacts SIFs might have on their communities. Such “not in my backyard” 

perspectives often focus on how SIFs might increase local crime, intensify drug use—

related public nuisance (e.g., improperly discarding needles, injecting in public areas), and 

negatively impact property values.18
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The evidence base supporting the effectiveness of SIFs is steadily growing, and multiple 

systematic reviews capture the developments of this fast-moving field.19–22 Kennedy et 

al.21 examined quantitative studies of SCFs (a broader intervention than SIFs, including 

non-injected drugs) and found associated favorable health and public order outcomes, 

including reduced overdose risk and no increase in crime. Caulkins and colleagues20 looked 

at “higher-quality” literature (i.e., quasi-experiments, modeling studies) of SCFs, framing 

conclusions in the perspective of various decision makers (e.g., politicians, academics).

The present study builds on these reviews by narrowing focus exclusively to quantitative 

effectiveness studies of existing SIFs (not modeling studies, not SCFs broadly). The original 

analysis plan for this review included quantitative synthesis methods, which benefit from a 

narrower, more-homogenous scope. One well-conducted review by Potier et al.22 examined 

SIF literature (database inception–January 2014). The present study uses the Potier and 

colleagues review as a basis given it was the most-cited review on SIFs at the time of writing 

and because its end search date is now >7 years old.

In an effort to inform local and national debates about SIFs and their effectiveness in 

preventing the health harms associated with injection drug use using the most current 

evidence, the present systematic review was conducted. This review focuses exclusively 

on studies with quantitative results that compared SIFs (as an intervention) with control 

conditions. It also focuses specifically on SIFs (rather than the broader category of SCFs) 

because SIFs are the current focus of U.S. debate. This is the first review, to review 

authors’ knowledge, that utilizes the Community Guide systematic review methods,23,24 

which form the basis for findings of the U.S. Community Preventive Services Task Force. 

These methods are optimized to assess and synthesize a variety of study designs focused on 

population-level public health interventions such as SIFs.10,11

The research questions for this review are as follows. How effective are SIFs at the 

community level, compared with defined control conditions (e.g., areas without a SIF, before 

versus after SIF implementation), in improving outcomes in the domains of: (1) overdose­

induced mortality and morbidity, (2) injection behaviors and harm reduction, (3) access to 

addiction treatment programs, and (4) crime and public nuisance related to drug use? How 

effective is SIF use at the individual level compared with defined control conditions (e.g., 

PWID who do not use SIFs, more frequent versus less frequent utilization of SIF among 

PWID [dose response]) in improving outcomes in these 4 domains?

Evidence Acquisition

A team of specialists in systematic review methods and subject matter experts in research, 

policy, and practice related to SUD and harm reduction interventions including SIFs 

conducted a systematic search for relevant articles and present it herein according to 

PRISMA guidelines.25

Review authors used standard systematic review methods outlined by the Community 

Guide.23,24 This systematic review was not registered and the protocol was not previously 

published.
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Search for Evidence

This review used the strategy of Potier et al.(22)(Appendix). Authors conducted a bridge to 

conduct a bridge search from their original search period (database inception to January 26, 

2014) to updated search dates (January 26, 2014 to September 23, 2019).

Screening and Inclusion Criteria

Two review authors (TL and GY) independently screened all bridge search results using 

uniform inclusion criteria, and the authors discussed and reconciled any disagreements on 

studies that should be included. For consistency, review authors screened all studies using 

Potier and colleagues’22 inclusion criteria: title and abstract screen (“written in English”; 

“related to SI[F]s”) and full-text screen (“(1) peer-reviewed articles that (2) contained 

original data on SI[F] assessment”). To answer the research questions on SIF effectiveness, 

review authors then screened studies using additional full-text screening criteria, including: 

(3) quantitatively measured outcomes, (4) outcomes within stated domains of interest, 

and (5) effectiveness studies (i.e., SIF versus control condition). This review defined 

effectiveness studies in the following ways: At the community level, it included studies 

comparing areas with and without an SIF, before and after SIF implementation, or both. 

It also included studies comparing outcomes when SIFs were open versus closed. At the 

individual level, this review considered studies comparing PWID who use SIFs to PWID 

who do not or studies comparing frequent SIF users to infrequent users (control). For 

completeness, review authors also extracted and screened the references of the studies 

included after the first round of screening (“snowball screen”). Finally, review authors 

considered all included studies from the Potier et al.22 review for a second round of full-text 

screening using additional criteria.

Assessing and Summarizing the Body of Evidence on Effectiveness

Using Community Guide methods,23,24 review authors assessed each study for threats to 

internal and external validity and suitability of study design. Threats included inadequate 

description of intervention or control condition, population, or sampling frame; inadequate 

measurement of exposure or outcome; inadequate description or inappropriate use of 

analytic methods; high attrition; or failure to control for confounding or biasing factors. 

Each threat was assigned 1 limitation. Review authors categorized studies’ quality of 

execution as good (0–1 limitation), fair (2–4 limitations), or limited (>4 limitations). Studies 

with limited quality of execution were excluded. Review authors categorized each study by 

its suitability of study design (greatest, moderate, least) using standard Community Guide 

methods.23

This review determined papers to be “linked” if multiple papers investigated the same 

underlying cohort of individuals in an overlapping study period and measured the same or 

similar outcomes. An example of a “linked” study would be papers from the same authors—

a paper reporting the initial outcomes of the study, and a second paper reporting the same 

outcomes measured in the same way several years later. In the case of “linked” papers, 

review authors used the most recent results.
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Two review authors (combinations of TL, GY, MD, SO) independently abstracted each 

study using a standardized data collection form that was designed and approved by 

all authors. Authors collected data on study design; location; urbanicity; whether the 

SIF was legally sanctioned; whether possession of injectable drugs is illegal, legal, 

or decriminalized; study duration; intervention/SIF program details; statistical analysis; 

sample size; demographic information; outcomes; and conclusions. Authors discussed and 

reconciled any disagreements in weekly meetings.

Given the heterogeneity of outcome measurements from included studies, this review did not 

attempt quantitative synthesis and did not calculate summary measures. Instead, it provided 

a narrative synthesis and summary tables of study results, organized by outcome domains. 

Review authors stratified results by suitability of study design, highlighting studies with 

greatest suitability. Because authors did not conduct a meta-analysis, they were unable to 

assess publication bias using standard methods.26

Evidence Synthesis

Search Yield

This review identified 732 unique records from the bridge search. After title and abstract 

screening, review authors identified 95 studies potentially related to SIF effectiveness 

(Figure 1). They then screened using the Potier and colleagues22 criteria and added 

in records identified from references (“snowball screen”) and from the Potier et al. 

review. After screening using this review’s additional inclusion criteria, authors identified 

29 effectiveness papers.27–55 They removed 3 papers27,30,32 with limited quality of 

execution and consolidated 7 papers37–39,47,50,52,54 into 3 linked studies39,47,54 (removing 4 

records37,38,50,52). The final yield included 22 effectiveness studies (Figure 1).

Quality of Execution Assessment

Of the 22 included studies.28,29,31,33–36,39–49,51,53–55 8 studies39–41,46,48,49,51,54 had good 

quality of execution (1 or no limitation); the other 14 had fair quality of execution (2–

4 limitations). Of the 14 studies with fair quality of execution, 6 studies29,35,43,44,47,52 

received 2 limitations and 8 studies28,31,33,34,36,42,45,53 received 3 limitations. The most 

common limitation was related to poor description of methods or poor reporting of 

demographic data among 10 of the 22 studies29,31,33,36,40,42–45,53 (Appendix).

Study Characteristics

Table 1 synthesizes demographic characteristics from included studies with individual-level 

data. As with previous reviews, most included studies came from Vancouver, Canada (16 

studies33–35,41,43–45,49,51–54) or Australia (3 studies36,47,48), though a few studies came from 

locations in Europe that were not included in the Potier and colleagues review22 (3 studies 
28,31,40). On average, two thirds of clients of the SIFs in included studies were men; a 

quarter of clients were experiencing homelessness. History of incarceration was common in 

the study populations of included studies, as were HIV and hepatitis C virus infection and 

poor mental health indicators. Most clients of SIFs injected heroin, followed by stimulants. 
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Finally, study participants (SIF clients and non-clients) reported high levels of syringe 

sharing behavior and history of overdose, regardless of SIF use.

Outcomes

Table 2 provides a summary overview of the outcomes reported by each study. Across all 

included studies, SIFs were associated with significantly favorable differences or changes in 

all 4 outcome domains, with some studies reporting null associations. No studies reported 

significantly unfavorable associations. Specifically, there was no demonstrated increase in 

crime or drug use–related public nuisance, which commonly concern opponents of SIFs.17

Table 2 shows summary results for the studies assigned “greatest” suitability of study 

design. There were significantly favorable results reported by this subset of studies across 

all outcome domains except “injection behaviors and harm reduction,” which had 1 study39 

reporting non-significant, but favorable changes. The study with the greatest suitability of 

study design that examined crime as an outcome observed a sustained decrease in crime 

following the opening of a SIF; the reduction was only observed in the vicinity of the SIF 

and was not observed in the rest of the city.

Overdose-Induced Mortality and Morbidity

Five studies31,40,41,43,48 reported outcomes relevant to overdose-induced mortality and 

morbidity. Two studies with the greatest suitability of design and good quality of execution 

(Marshall et al.41 and Salmon and colleagues48) found that illicit drug overdose deaths and 

opioid-involved overdoses, respectively, declined at a greater magnitude in the vicinity of 

an SIF than in the rest of the city/region. Marshall et al.41 found 26% net reduction in 

overdose deaths in the area immediately surrounding an SIF in Vancouver, Canada after its 

establishment as compared with the rest of the city. Salmon and colleagues48 described a 

greater decline in opioid-related overdoses seen by ambulances in the vicinity of an SIF in 

Sydney, Australia after it opened compared with the rest of the state where it was located.

Review authors deemed the other 3 studies (Milloy et al.,43 Folch and colleagues,31 and 

Madah-Amiri et al.40) to be of least suitable study design and fair quality of execution. 

Milloy and colleagues43 (a prospective cohort study analyzed in a cross-sectional manner) 

and Folch et al.31 (a cross-sectional study) both assessed the association between frequency 

of SIF use and prevalence of overdoses among SIF clients. Each study found null or non­

significant favorable association (respectively) between frequency and overdose prevalence. 

Finally, Madah-Amiri and colleagues40 examined a cross-section of ambulance data (like 

Salmon et al.48) from Oslo, Norway, identifying >1,000 opioid-related overdoses in the 

study period. Patients were more likely to require ambulance transport for overdose when 

the SIF was closed for the day. Emergency medical service patients from the SIF displayed 

more severe initial clinical overdose symptoms than patients experiencing overdose at other 

locations, though they were less likely to require transport to the hospital (indicating 

emergency medicine services assessed them as stable, presumably from SIF-administered 

interventions).
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Injection Behaviors and Harm Reduction

Seven studies28,31,34,35,39,49,53 reported outcomes relevant to injection behaviors and harm 

reduction. One prospective cohort study with greatest suitability of design and fair quality 

of execution (Lloyd-Smith and colleagues39), found a non-statistically significant, 49% 

lower odds of developing an injection-related skin infection among “always” attenders of 

the Vancouver SIF (100% of injections conducted at SIF) versus clients who attended less 

frequently.

Review authors deemed the other 6 studies to be of least suitability of study design, with 

1 study rated “good” quality of execution (Stoltz et al.49) and the rest rated as “fair” 

(Folch and colleagues,31 Kerr et al.,35 Kerr and colleagues,34 Bravo et al.,28 and Wood 

and colleagues53). Stoltz et al.,49 Folch and colleagues,31 and Wood et al.53 all examined 

the association between sharing syringes or equipment and frequency of SIF use (albeit at 

different thresholds), finding a significantly favorable, lower prevalence of multiple sharing 

behaviors among “consistent” (≥25% of injections), “frequent” (attending SIF every day 

when injecting drugs), and “exclusive” SIF users (100% of injection), respectively. Stoltz 

and colleagues49 and Wood et al.53 were both prospective cohort studies analyzed in a 

cross-sectional manner, and Folch and colleagues31 was a cross-sectional study. Two other 

cross-sectional studies— Kerr et al.35 (in Vancouver, Canada) and Bravo and colleagues28 

(in Barcelona and Madrid, Spain) —compared SIF users with nonusers more-broadly, both 

finding significantly lower odds of sharing used syringes associated with SIF use. Finally, 

Kerr et al.34 using a before–after study design (rather than cross-sectional), identified a null 

change in community injection drug use and binge drug use in the year before and after the 

opening of the Vancouver SIF.

Access to Addiction Treatment Programs

Seven studies29,31,33,36,39,44,54 reported outcomes relevant to access to addiction treatment 

programs. Review authors deemed four studies to be of greatest suitability of study design, 

with one of these studies (Wood and colleagues54) rated good quality of execution and the 

rest (Lloyd-Smith et al.,39 DeBeck and colleagues,29 and Kimber et al.36) rated fair. Wood 

and colleagues,54 DeBeck et al.,29 and Kimber and colleagues36 each calculated hazard 

ratios for the association between frequency of SIF attendance and access to addiction 

treatment or detoxification services. They found that frequent SIF use increased the rate of 

accessing treatment significantly in the study period by anywhere from 1.4 to 1.7 times, 

as compared with less frequent or nonusers. Lloyd-Smith et al.39 found that, among SIF 

users hospitalized for injection-related skin infection, about a fifth had received care for their 

infection by a nurse at the SIF, and those who had been referred to the hospital by a SIF 

nurse had significantly shorter lengths of stay in the hospital than those who had not been 

referred.

Review authors categorized the 3 other studies (Folch and colleagues,31 Gaddis et al.,33 and 

Milloy and colleagues44) as least suitable study design and fair quality of execution. Both 

Gaddis et al.33 and Milloy and colleagues44 assessed the association between frequent use 

of the Vancouver SIF and access to care, finding a significant and favorable association 

with on-site detoxification services and null association with reporting being “unable” to 
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access addiction treatment services, respectively. Folch et al.31 found frequent SIF users in 

Spain had around twice the odds of accessing addiction treatment services in the previous 6 

months as compared with less frequent SIF attendees.

Crime and Drug Use-Related Public Nuisance

Seven studies31,42,45–47,51,52 reported outcomes relevant to crime and drug use–related 

public nuisance. Review authors determined one study (Myer and colleagues46) to be 

of greatest suitability and good quality, and another study (Salmon et al.47) to be of 

moderate suitability and fair quality. The 2017 study of Myer and colleagues46 examined 

crime in Vancouver, Canada using a quasi-experimental design (interrupted time series with 

comparison) following the opening of an SIF. The study authors found that crime did not 

meaningfully change in most of the city, except in the district where the SIF is located, 

which observed an abrupt, persistent decrease in crime following the SIF’s opening. Salmon 

et al. took multiple snapshots of resident and business owner reports of crime and drug 

use–related nuisance indicators before and after an SIF opened in Sydney. Over 5 years, the 

study authors witnessed a significant decrease in the proportion of residents and business 

owners reporting witnessing public injecting or observing publicly discarded syringes. Over 

the same time period, there was no change in proportion of residents or business operators 

who had been offered drugs for purchase.

Review authors deemed the 5 remaining studies (Folch and colleagues,31 McKnight et al.,42 

Wood and colleagues,51 Milloy et al.,45 and Wood and colleagues52) to be of least suitable 

study design and fair quality (with the exception of Wood et al.,51 which was deemed 

good quality). Wood and colleagues51 in 2004 examined drug use–related public nuisance 

measures in the weeks before and after the Vancouver SIF opened, finding significant 

reductions in public injection, publicly discarded syringes, and injection-related litter after 

the SIF opened. In 2006, Wood et al.52 examined Vancouver crime records in the year 

before and after the Vancouver SIF opened. The study authors found no meaningful or 

significant changes in drug trafficking and assaults/robbery, but observed significant declines 

in vehicle break-ins/theft. Milloy and colleagues45 (a prospective cohort study analyzed 

in a cross-sectional manner) found no association between frequent SIF use and recent 

incarceration. McKnight et al.42 (a cross-sectional study) found that public injecting was 

significantly less likely when the SIF did not have a wait time (i.e., the SIF was readily 

available). Folch and colleagues31 (a cross-sectional study in 2018) found that frequent SIF 

attendees were significantly less likely to inject in public and significantly more likely to 

dispose of used syringes safely.

DISCUSSION

Implications for Research

This review highlights several evidence gaps warranting further investigation. First, SIFs are 

increasingly common, yet scientific evaluation has only occurred in a limited number of 

international settings. Most effectiveness studies originate in Vancouver, Canada or Sydney, 

Australia. Research is needed in a broader range of settings, including resource-poor and 

politically diverse settings, to enhance the generalizability and utility of findings within 

Levengood et al. Page 8

Am J Prev Med. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



this literature. Drug use behaviors differ between settings, as do structural factors such as 

the legality of substances, law enforcement practices, and cultural stigma. However, more 

studies are being published in an increasing number of settings. One study by Kral et al.56 

published after the search period ended examined an unsanctioned SIF at an undisclosed 

U.S. location. The authors found that after 5 years of observation and >10,000 injection 

events, there was not a single overdose death that occurred at the site. This finding is 

consistent with the included studies, none of which observed any fatal overdoses at their 

respective SIFs.

Review authors also found that most effectiveness studies had the “least” suitable 

quality of design (e.g., they were cross-sectional studies, before–after studies, or were 

prospective cohort studies analyzed in a cross-sectional manner). This likely reflects a 

historical, systemic withholding of funding and limited governmental support for harm 

reduction interventions.57,58 It also reflects the reality that SIFs are first and foremost 

community responses to crises; structuring ideal research conditions is, rightly, not their 

priority. Evaluators should advocate for more empirically rigorous study designs whenever 

possible. Potential low-resource, high-rigor studies that would inform implementation, if 

not effectiveness, would be testing, observing, and evaluating the effectiveness of distinct 

components of the SIF intervention (e.g., staffing, hours of operation, policy changes). 

Third, the inconsistent measurement of outcomes, heterogeneous control groups, and high 

number of linked studies in the existing literature make quantitative synthesis difficult. 

Efforts to standardize outcome measures across sites and studies are needed. Finally, no 

effectiveness studies in the bridge search assessed how SIFs are responding to emerging 

trends in the opioid overdose epidemic. Future work should explicitly consider the changing 

patterns of drug-related overdose and other health harms experienced in diverse populations 

of PWID.

This systematic review has similar conclusions to other well-conducted systematic 

reviews20,21 The present review’s use of Community Guide methods frames the findings 

in the language of U.S. decision makers. The goal with this systematic review is to inform 

debates between local municipalities considering implementing SIFs7–9 and the U.S. federal 

government, which as of this writing, still considers such harm reduction interventions 

illegal under federal law.10,11

Implications for Practice

For policymakers, this review relays evidence from a growing body of literature 

demonstrating the effectiveness of SIFs in reducing overdose mortality and frequency, as 

well as improving access to addiction treatment. These outcomes were observed with no 

increase in crime and drug use–related public nuisance. In fact, several included studies in 

this review documented decreases in crime following the opening of SIFs. Given the narrow 

focus in the literature on the SIFs in Vancouver and Sydney, decision makers should assess 

whether there is a potential benefit for their local populations struggling with SUDs. There 

is a broader literature on SIFs that does not focus on effectiveness specifically and includes 

research from a number of sites beyond those featured here. The review authors plan to 
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qualitatively synthesize implementation strategies used to establish and operate SCFs in a 

forthcoming systematic review.

Overall, the studies included in this systematic review suggest SIFs are associated with 

reduced rates of overdose morbidity and mortality, increased access to addiction treatment, 

and minimal change or even reductions in crime and drug use–related public nuisance.

As the debate over SIFs in the U.S. and in other countries progresses, and as the overdose 

epidemic evolves, there is only so much systematic reviews will ever be able to demonstrate 

to stay current. In addition to scientific evidence, other considerations for decision makers 

include ethics, funding, and most importantly, the right to appropriate and quality health care 

for all groups of people, regardless of any stigmatized behaviors or qualities.

Limitations

This review also has limitations. First, given the pronounced focus of research on 

SIFs in Vancouver and Sydney, the generalizability of findings to other locations is 

uncertain. However, this review includes more sites than the previous review of Potier and 

colleagues,22 suggesting that research may be expanding to include additional locations. 

Another limitation is publication bias, in which favorable results are published and null 

or unfavorable results may be less likely to be published. Third, the heterogeneity of 

comparisons (SIF versus various controls) in these studies (Appendix) and outcome 

measures makes synthesis difficult. Finally, to avoid further heterogeneity, the review 

authors did not include overdose prevention sites; future work should consider these related 

harm reduction interventions.

CONCLUSIONS

This systematic review of 22 effectiveness studies relayed evidence of the public health 

benefits of supervised injection facilities for SIF clients as well as surrounding communities. 

The strongest evidence suggests that SIFs may help reduce overdose morbidity and mortality 

and improve access to addiction treatment. An increase in crime, an often-cited concern 

of SIF opponents, was not observed to be associated with SIFs in most included studies, 

and crime was actually found to decrease in 2 studies (1 greatest and 1 least suitability of 

design).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
PRISMA flow diagram of search and screening process.

SIF, supervised injection facilities.
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Table 1.

Synthesized Demographic Characteristics

Characteristics Number of 

studies,
a
 n

Median (if n 
≥3)

IQR (n≥5) Unique measures / details (if n <3)

Location

 Canada 16 – – Vancouver, British Columbia (n=16)

 Australia 3 – – Sydney, New South Wales (n=3)

 Europe 3 – – • Catalonia, Spain
• Barcelona and Madrid, Spain
• Oslo, Norway

Standard demographics

 Sample size, n 8 707 (499–1,146.5) –

 Age, years 5 38 (35.7–39) Age >30 years: 48.8%
Age (all under 30)
≤25: 59(23.7%)
>25: 190(76.3)

 Sex, % male 8 71 (66–74.9)

SES

 Income 0 – – –

 Education (primary or lower), 
%

2 – – 53.5; 29.7

 Homelessness or unstable 
housing, %

5 19 (11.1–26.5) –

 Employment 3 (1) 14.7 employed; (2) 57.7 social security income; 
(3) marginal/illegal source of income (47.4%)

 Insurance, % insured 7 100 (100–100) –

Race/Ethnicity

 White, % 2 – – 59, 80.1

 Non-White, % 2 – – 41, 19.9

 Native American/Indigenous/
Aboriginal, %

3 21 – –

Marginalized identity

 Prison, % 5 (1) Ever in prison: 73.9; (2) ever in prison 13.7; 
(3) incarceration: 34.3; (4) recent prison 25.2; (5) 
recently incarcerated 29.6

 Sex work, % 4 12.5 – Traded sex for drugs: 18.5

 HIV positive, % 4 29.0 – –

 HCV positive, % 4 75.1 – –

 Mental health, % 2 – – Previous psychiatric illness/self-harm: 19.8; 89.4

Drug use behaviors

 Drug of use 2 – – • Cocaine injection; greater than once daily: 24.6%
• Heroin injection; greater than once daily: 50.3%
• Crack use; greater than once daily: 6.6%
Drug most frequently injected:
• Speedball: 108 (43.4%)
• Heroin or cocaine separately: 141 (56.6%)

 Years of injection drug use 1 – – 15.8 years (SD=9.8)

 Frequency of use, % weekly or 
more

2 – – 87.4; 58.2
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Characteristics Number of 

studies,
a
 n

Median (if n 
≥3)

IQR (n≥5) Unique measures / details (if n <3)

 Syringe sharing, % lending or 
borrowing

4 8.2 – –

 Equipment sharing 2 – – (1) Shared injecting equipment indirectly: 69 
(27.7%) (69 of 216): (broken down further into 
subcategories listed below.
Subcategories are not mutually exclusive, percentage 
out of total sample (n=216)
• 18.1% (33 of 216) for diluting drug in some else’s 
used cookers
• 13.3% (45 of 203) for diluting drug in someone 
else’s used syringes (back/front loading)
• 9.3% (23 of 225) for using filters used by someone 
else
• 7.6% (19 of 230) for rinsing syringes with used 
liquid
• 1.2% (3 of 246) for cleaning cleaned oneself with 
borrowed used cotton
(2) Borrowed needles: 6.1% Lent needles: 7.6

 Past overdose, % 2 – – 19.8%; 11%

 Current or recent treatment, % 3 31 – –

a
Number of studies with individual level outcomes, for all rows except location.
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Table 2.

Summary Overview of Outcomes

Author, year Country Suitability of study design – 
Quality of execution

Overdose-
induced 

mortality and 
morbidity

Injection 
behaviors and 

harm reduction

Access to 
addiction 
treatment 
programs

Crime and 
public 

nuisance

Marshall, 2011 Canada Greatest-Good ++

Salmon, 2010 Australia Greatest-Good ++

Linked study: Canada Greatest-Fair + ++

Lloyd-Smith, 2010

Lloyd-Smith, 2009

Lloyd-Smith, 2008

DeBeck, 2011 Canada Greatest-Fair ++

Kimber, 2008b Australia Greatest-Fair ++

Linked study: Canada Greatest-Good ++

Wood, 2007

Wood, 2006d

Myer, 2017 Canada Greatest-Good ++

Linked study: Australia Moderate-Fair ++

Salmon, 2007

Thein, 2005

Folch, 2018 Spain Least-Fair + ++ ++ ++

Milloy, 2008a Canada Least-Fair ∅

Madah-Amiri, 2019 Norway Least-Good ++

Kerr, 2005c Canada Least-Fair ++

Kerr, 2006a Canada Least-Fair ∅

Bravo, 2008 Spain Least-Fair ++

Wood, 2005b Canada Least-Fair ++

Stoltz, 2007b Canada Least-Good ++

Gaddis, 2017 Canada Least-Fair ++

Milloy, 2010 Canada Least-Fair ∅

McKnight, 2007 Canada Least-Fair ++

Milloy, 2009 Canada Least-Fair ∅

Wood, 2006a Canada Least-Fair ∅

Wood, 2004 Canada Least-Good ++

a
++ favorable and significant (p<0.05); + favorable but not significant (p≥0.05); ∅ not meaningfully different from null; – unfavorable but not 

significant (p≥0.05) (none); – – unfavorable and significant (p<0.05) (none).

b
For “Overdose-induced mortality and morbidity”, “Injection behaviors and harm reduction”, and “Crime and public nuisance” a decrease or lower 

value is favorable; for “Access to addiction treatment programs” an increase or higher value is favorable.
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