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Abstract Safe consumption spaces (SCS) are
evidence-based interventions that reduce drug-related
morbidity and mortality operating in many countries.
However, SCS are yet to be widely implemented in the
USA despite the escalating overdose epidemic. The aim
of this multi-city study was to identify the factors asso-
ciated with willingness to use a SCS among people who
use drugs (PWUD) in Baltimore, Providence, and Bos-
ton, stratified by injection drug use status. Our second-
ary aim was to characterize the anticipated barriers to
accessing SCS if they were to be implemented in these
cities. PWUD were invited to complete a cross-sectional
survey in 2017. The analysis was restricted to 326
opioid users (i.e., heroin, fentanyl, and non-medical
opioid pill use). The majority (77%) of participants
expressed willingness to use a SCS (Baltimore, 78%;
Providence, 68%; Boston. 84%). Most respondents
were male (59%), older than 35 years (76%), non-
white (64%), relied on public/semi-public settings to
inject (60%), had a history of overdose (64%), and
recently suspected fentanyl contamination of their drugs
(73%). A quarter (26%) preferred drugs containing fen-
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tanyl. Among injectors, female gender, racial minority
status, suspicion of drugs containing fentanyl, and drug
use in public/semi-public settings were associated with
higher willingness to use a SCS; prior arrest was asso-
ciated with lower willingness. Among non-injectors,
racial minority status, preference for fentanyl, and drug
use in public/semi-public settings were associated with
higher willingness, whereas recent overdose held a neg-
ative association. The most commonly anticipated bar-
riers to accessing a SCS in the future were concerns
around arrest (38%), privacy (34%), confidentiality/
trust/safety (25%), and cost/time/transportation (16%).
These data provide evidence of high SCS acceptability
among high-risk PWUD in the USA, including those
who prefer street fentanyl. As SCS are implemented in
the USA, targeted engagement efforts may be required
to reach individuals exposed to the criminal justice
system.
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Globally, there is a growing need for the development,
implementation, and evaluation of innovative and
evidence-based interventions to reduce the burden of
drug overdose mortality, particularly those that target
high-risk populations. The overdose epidemic claimed
more than 72,000 US lives in 2017 alone, driven in-
creasingly in recent years by illicitly manufactured fen-
tanyl and other synthetic opioids in the drug supply [1],
the purity of which are highly volatile and unregulated
due to the criminalization of manufacturing and selling
drugs. In many states, fentanyl has overtaken the heroin
supply and has also been found in street-level opioid
pills, K2, and cocaine [2].

Safer consumption spaces (SCS) are places that
PWUD can go to use previously purchased drugs in a
controlled environment, and there they can receive med-
ical care (e.g., wound/abscess care), harm reduction
supplies (such as sterile syringes and naloxone), HIV
testing, and referrals to drug treatment [3]. At these sites,
which are also referred to as supervised injection facil-
ities (SIF), medically supervised injection centres
(MSIC), and overdose prevention sites (OPS), staff are
equipped with naloxone in case of an overdose [4, 5].
SCS have existed for 30 years and currently operate
legally in 11 countries worldwide, with no documented
fatal overdoses recorded [4]. The majority of the peer-
reviewed evidence base stems from Canada and Austra-
lia and focuses primarily on mitigating the risks associ-
ated with injection drug use. A study from Vancouver,
Canada, demonstrated 35% decreases in overdose mor-
tality after the implementation of a SIF, and other re-
search has shown increases in drug treatment uptake
among SIF clients vs. non-clients [6—8].

Despite the literature demonstrating that SCS com-
prise an evidence-based strategy to reduce overdose
mortality, and a national study showing that they are
publicly supported [5], there are no legal SCS in the
USA. In the context of the current opioid epidemic, SCS
may be beneficial in numerous ways. First, they could
be used to reduce the burden of overdose among a
broader range of PWUD, including individuals who
use pills, smoke, snort or inject heroin and fentanyl,
and polysubstance users; second, they provide cost sav-
ings to the health system through averted overdoses,
blood-borne infections, skin and tissue infections,
among others [9, 10]; and third, they may be especially
effective in preventing overdoses attributable to fenta-
nyl, which occur more rapidly than heroin due to its
absorption properties and hence require swift naloxone
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administration [11]. SCS can also deliver drug checking
programs, which allow PWUD to check the contents of
their drugs prior to use in order to dose more safely; such
programs have been implemented at multiple SIFs in
Canada.

Several studies have examined willingness to use
SIFs among people who inject drugs (PWID) in the
USA; three quantitative studies showed high willing-
ness among PWID in San Francisco (85%), Boston
(91%), and Rhode Island (87%) [12—14]. In all of these
studies, elevated willingness to use a SIF was observed
in high-risk subgroups such as PWID engaging in public
injection and speedball use (concomitant heroin and
cocaine use) and individuals with complex morbidities
and high health service needs. International studies have
shown that SIFs serve the most socially and structurally
vulnerable individuals and that reported willingness to
use a SIF predicts actual attendance and use, though
more studies that are inclusive of non-injectors are re-
quired [4, 7]. Building on this research, the aims of this
multi-city study were to identify the factors associated
with willingness to use a SCS among injectors and non-
injectors and to characterize the barriers to future SCS
access that are anticipated by people who use opioids
non-medically.

Methods

The Fentanyl Overdose REduction Checking Analysis
STudy (FORECAST) is a multi-phase study investigat-
ing the validity and feasibility of drug checking tools for
reducing overdose [15—18]. The study was conducted in
three northeastern cities in the USA with large and
established opioid markets and high burdens of fentanyl
mortality. Between June and October 2017, 334 PWUD
were recruited to participate in a survey; the methods
have been previously described [16]. The study recruit-
ed from Baltimore, Maryland; Boston, Massachusetts;
and Providence, Rhode Island at a time where fentanyl
overdose rates were rapidly escalating and yet legally
sanctioned SCS programs were absent. In Baltimore,
Maryland, a grassroots coalition called BRIDGES Coa-
lition has been working to build capacity for legislative
advocacy surrounding SCS [3]. In Boston, Massachu-
setts, a coalition called SIFMA in conjunction with the
Boston Area Drug Users Union (BADUU) was
conducting education, advocacy, and drug policy work
around SIF, and they were joined by support from the
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Massachusetts Medical Society, which had done its own
evaluation and public statement in support of a pilot
[19]. No such efforts existed in Providence at the time
of the study though community organizing began re-
cently in 2018.

Targeted sampling based on geospatial mapping of
data from the Baltimore City Police Department [20]
was used to recruit PWUD (n = 175) in Baltimore; spe-
cifically, we used ArcMap v10.2.1 to create heat maps
of drug arrests that occurred between May 2016 and
April 2017. We visually identified eight zones with
concentrated drug-related arrests. Data from these zones
were imported to SAS Enterprise Guide where we cal-
culated frequency distributions of drug-related arrests
by day and time (hour of arrest). We then developed a
sampling frame that consisted of 4 hour periods with
high arrest counts in each zone from which shifts could
be randomly selected. In contrast, PWUD in Boston
(n=80) and Providence (n = 79) were recruited through
syringe service programs (SSP) and harm reduction
services. After briefly explaining the study, study inter-
viewers conducted a brief screening and an anonymous
30-min computer-assisted personal interview, with indi-
viduals who were eligible to participate and who pro-
vided oral informed consent. Eligibility criteria were as
follows: recent (past 30 days) non-medical heroin, fen-
tanyl, cocaine, methamphetamine, or opioid pill use;
18 years or older; and ability to speak English. Partici-
pants were compensated with 25 USD for completing
the study procedures. The study was approved by the
Johns Hopkins Bloomberg School of Public Health and
the Rhode Island Hospital Institutional Review Boards.

Conceptual Framework

This analysis is informed by the risk environment frame-
work, which situates an individual’s level of overdose
risk within broader physical, social, economic, and pol-
icy environments [21-23]. Specifically, we focused on
factors operating at the micro-risk environment such as
encounters with law enforcement driven by macro-level
policies. We also examined the physical environment of
PWUD. Local and national surges in the supply of
illicitly manufactured fentanyl may shape drug use pref-
erences, behaviors, and associated risks. High rates of
urban poverty and homelessness may also shape
PWUD’s willingness to engage in a SCS and other harm
reduction services.

Measures

The Baltimore and Providence survey defined SCS as “a
place where it would be legal for people to safely inject,
snort, or smoke, or otherwise consume drugs that they
buy somewhere else. You would not be arrested while in
the site. There would be staff on-site to respond to an
overdose, and to provide basic medical care and refer-
rals to health and social services upon request.” Due to
the language being actively used by local grassroots
organizers in Boston at the time of the study, the term
"supervised injection facilities" was used in the Boston
survey instead of SCS. The term “supervised injection
facilities” was selected by SIFMA and BADUU in order
to gain state-level political support since it was the
dominant phrase used to name safe places where people
could use drugs under supervision at the time (i.e., in
2016), with the understanding that such spaces, if im-
plemented, would not exclude other types of drug use.
Willingness to use a SCS/SIF was measured directly
after providing the definition using a four-point Likert
scale indicating likelihood of use (very likely/somewhat
likely/somewhat unlikely/very unlikely). The variable
was collapsed into a binary outcome for analysis (likely
vs. unlikely). Anticipated barriers that would “make it
difficult” to access a SCS/SIF were also ascertained.
The survey also measured sociodemographic character-
istics (age, gender, race, ethnicity, current homelessness,
health insurance status, employment status, and involve-
ment in the drug trade and arrest). We measured substance
use and overdose history (lifetime and past 6 months),
including by drug type and route of administration and
experiencing and witnessing a fatal overdose. Items on
fentanyl were adapted from previous studies [24, 25] and
included suspicion of drugs containing fentanyl within the
past 6 months and preference for drugs containing fenta-
nyl. The survey also included items on rushing drug
purchases, preparation or use due to policing (past year),
settings where drugs were usually used (past 30 days), and
using drugs alone. Drug use setting [26] was modeled after
our previous work: public spaces for drug use were defined
as using in a street or park; semi-public spaces were
defined as building stairwells, abandoned buildings, public
restrooms, in a vehicle, and at a shooting gallery; and
private spaces were in the participant’s home or somebody
else’s home. The survey ascertained any access to a variety
of health services in the past 6 months (emergency room,
drug treatment, health care provider, and SSP), whether
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they currently had naloxone, and interest in using fentanyl
test strips (FTS).

Statistical Analyses

The current analysis was restricted to opioid users due to
their high risk of experiencing fentanyl overdose (over-
all, N=326; Baltimore, n=169; Providence, n=78;
Boston, n =79). After calculating the overall prevalence
of all covariates, we used Pearson’s chi-squared tests to
explore and describe city-specific differences in relevant
covariates by willingness to use a SCS. In order to
model the correlates of willingness to use an SCS,
bivariate and multivariate logistic regression analyses
with clustered variance for each study city were used.
Analyses were stratified by injection status (i.e., injected
drugs in the past 6 months; yes/no), given that these are
distinct target populations reached by different health
services (e.g., SSP). First, Pearson’s chi-squared tests
were used to test differences in the outcome. The subset
of correlates significant at the p < 0.15 level was report-
ed and was considered for inclusion in multivariate
logistic modeling. The bivariate associations differed
in each stratum; thus, the variables included in each
multivariate model differed, and we chose the most
parsimonious model for each stratum. We applied clus-
tered variances by city of recruitment. We next conduct-
ed stratified analysis, which modeled the correlates of
SCS willingness separately for each study city using the
same procedures. Complete case analysis was used
across all models due to the low level of missingness.
All analyses were conducted in Stata/SE 14.2
(StataCorp: College Station, TX, USA).

Results
Sociodemographic Characteristics

Table 1 describes the sociodemographic characteristics
of the sample. Most participants were over the age of 35
(76%), male (59%), and non-white (64%). Most had
attained at least a high school diploma or GED (69%),
were homeless (69%), and were legally unemployed
(87%). Over half of the sample had sold drugs in the
past 3 months (57%). History of arrest in the past year
was common overall (47%), though less common spe-
cifically for drug-related arrest (27%). The majority of
participants cited that policing in an area caused them to
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rush drug purchases (73%) or the preparation or use of
drugs (67%) in the last year. The city-specific differ-
ences in demographics and drug use have been previ-
ously described [16]. Notably, the PWUD recruited in
Baltimore, Providence, and Boston were similar in dis-
tributions of age, gender, and education level but dif-
fered significantly by race, i.e., proportion who were
black (Baltimore, 66%; Providence, 24%; Boston,
24%); Hispanic (Baltimore, 1%; Providence, 19%; Bos-
ton, 27%); currently homeless (Baltimore, 61%; Provi-
dence, 67%; Boston, 87%); participated in the drug
trade (Baltimore, 50%; Providence, 60%; Boston,
71%); and arrested in the past year (Baltimore, 33%;
Providence, 50%; Boston, 72%) (X2 tests, p <0.05).

Overall, 77% of participants expressed a willingness
to use SCS. Willingness was highest among PWUD in
Boston (84%), followed by Baltimore (78%) and Prov-
idence (68%). However, non-injectors reported lower
willingness to use SCS in Baltimore (Fig. 1). Willing-
ness to use a SCS did not significantly differ in bivariate
analysis by any of the sociodemographic factors or law
enforcement encounters measured.

Substance Use and Overdose Risk

Patterns of substance use and overdose risk in the past
6 months are presented in Table 2. Due largely to the
differences in recruitment methods, there were significant
city differences in injection drug use (Baltimore, 54%;
Providence, 73%; Boston, 86%; p <0.001), smoking/
snorting heroin (Baltimore, 53%; Providence, 36%; Bos-
ton, 20%; p <0.001), cocaine snorting (Baltimore, 24%;
Providence, 40%; Boston, 13%; p <0.001), and metham-
phetamine use (Baltimore. 4%; Providence, 10%; Boston,
28%; p < 0.001). Pooled data revealed that the majority of
participants reported injection drug use (66%), with people
who had recently (within the past 6 months) injected drugs
significantly more likely to report willingness to use a SCS
(81%, p <0.05). Heroin was the most commonly injected
drug (61%), followed by speedball (40%) and cocaine
(34%). Snorting or smoking heroin (41%) was less com-
mon. Smoking crack cocaine was much more prominent
(73%) than snorting powdered cocaine (25%). Metham-
phetamine use was uncommon in our sample (11%). Par-
ticipants who reported misuse of prescription benzodiaze-
pine medications (43%) were significantly more likely to
be willing to use a SCS (82%, p < 0.05) than those who did
not. Polysubstance use (>3 drugs) in the past 6 months
was high (70%). The majority of participants reported
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Table 1 Sociodemographic characteristics and willingness to use a safe consumption space (SCS) among adult opioid users in Baltimore,

Providence, and Boston (N = 326)

Total Willingness to use SCS
N=326 All sites Baltimore Providence Boston
N=326 n=169 n=78 n="79
n (col%) n (row%) n (row%) n (row%) n (row%)
Overall 250 (76.7) 131 (77.5) 53 (67.9) 66 (83.5)
Age
Younger (<35 years) 78 (23.9) 58 (74.4) 31 (77.5) 11 (55.0) 16 (88.9)
Older (> 35 years) 248 (76.1) 192 (77.4) 100 (77.5) 42 (72.4) 50 (82.0)
Gender
Male 192 (59.1) 147 (76.6) 74 (79.6) 24 (75.0) 22 (84.6)
Female 133 (40.9) 103 (76.9) 57 (75.0) 53 (67.9) 44 (83.0)
Race/ethnicity category
Black, Hispanic, other 207 (63.5) 159 (76.8) 96 (75.6) 27 (69.2) 36 (87.8)
White 119 (36.5) 91 (76.5) 35(83.3) 26 (66.7) 30 (78.9)
Highest level of education completed
< High school/GED 127 (39.0) 94 (74.0) 52 (74.3) 17 (63.0) 25 (83.3)
High school diploma/GED/college/associates 199 (61.0) 156 (78.4) 79 (79.8) 36 (70.6) 41 (83.7)
Homeless, currently 224 (68.7) 178 (79.5) 83 (80.6) 37(71.2) 58 (84.1)
Legally unemployed 283 (86.8) 222 (78.4) 118 (79.7) 41 (68.3) 63 (84.0)
Sold drugs, past 3 months 187 (57.4) 141 (75.4) 64 (76.2) 30 (63.8) 47 (83.9)
Law enforcement encounters”™
Arrest 151 (46.5) 114 (75.5) 43 (78.2) 25 (64.1) 46 (80.7)
Drug-related arrest 89 (27.3) 67 (75.3) 28 (77.8) 14 (70.0) 25(75.8)
Rushed drug purchases due to policing 239 (73.3) 141 (75.4) 88 (79.3) 41 (75.9)* 61 (82.4)
Rushed preparing/using drugs due to policing 219 (67.2) 200 (78.1) 83 (79.1) 31 (68.9) 57 (82.6)
"Past year
*n<0.05
*#p < 0.01

recent use of a drug they suspected of containing fentanyl
(73%), of whom 84% were concerned about such adulter-
ation. A quarter (26%) of participants reported a preference
for drugs with fentanyl, and this subgroup was significant-
ly more likely to be willing to use a SCS (85%, p < 0.05).
Alcohol use was reported by 68% of the sample.

A third (35%) of the sample reported experiencing at
least one opioid overdose in the past 6 months. Lifetime
witnessing of a fatal overdose was common (42%).
When asked what types of locations participants usually
used their drugs, the majority listed public or semi-
public spaces (60%). Participants reporting use in non-
private spaces were significantly more likely to be will-
ing to use a SCS (84%, p<0.01). Nearly half of the
sample reported usually using drugs alone (49%).

Access to Health Services

Access to health services are detailed in Table 3. The
majority of participants currently had health insurance
(89%), and almost half reported seeking care at an
emergency room in the past 6 months (47%). Half of
participants had been in some form of drug treatment
program in the past 6 months (52%), with medically
assisted treatment being the most common, followed by
rehabilitation and drug detoxification programs (32%,
11%, and 11%, respectively). Roughly a quarter had
recently received counseling, participated in a support
group, or received mental health care (28%). Just over
half of participants had recently gone to visit a health
care provider outside of an emergency room (53%).
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Fig. 1 Willingness to use a safe consumption space among adult opioid users in Baltimore, Providence, and Boston by city and injection
status (N =326). IDU, injection drug use; SCS, safer consumption space

Most had received opioid overdose response or nalox-
one training in the past year (70%), with nearly half
reporting currently possessing naloxone (47%). Drug
checking interest was high in the sample: 90% were
interested in using take-home FTS, and 76% were inter-
ested in an on-site drug checking service. Willingness to
use a SCS did not differ significantly by any health care
access variable explored.

Adjusted Correlates of Willingness to Use a SCS:
Overall and by Injection Status

Pooled multivariate analysis revealed higher willingness
to use a SCS among non-white PWUD (AOR =1.47,
p<0.001), those who preferred drugs containing fenta-
nyl (AOR=1.82, p=0.012) and public/semi-public
drug use (AOR=3.07, p<0.001), and no significant
associations with age, gender, injection drug use, over-
dose, or thinking drugs contained fentanyl (Table 4). We
observed distinct correlates of willingness to use a SCS
among injectors (n=213) versus non-injectors (n =
109), as shown in Table 4. Among injectors, willingness
to use SCS was independently associated with gender
(female AOR =2.16, p= 0.005), arrest in the past year
(AOR =0.46, p= 0.002), and suspicion that drugs
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contained fentanyl in the past 6 months (AOR =1.74,
p= 0.002). Among non-injectors, we observed a signif-
icant association between higher willingness to use SCS
with increasing age (per 10 years, AOR=1.18,
p= 0.038), as well as those who reported preferring
fentanyl (AOR =2.72, p= 0.025). Lower odds of re-
ported willingness was detected among individuals with
recent overdose among non-injectors (AOR =0.22, p
< 0.001). Across strata, race and usual drug use setting
were independently associated with willingness to use
SCS. Non-white respondents were significantly more
likely to express willingness to use SCS (AOR among
injectors = 1.23, p= 0.01; AOR among non-injectors =
2.15, p< 0.001). Respondents usually using drugs in
public or semi-public settings had over 3.5 times greater
odds of being willing to use a SCS, whether they had
injected in the past 6 months (OR 3.57, p = 0.005) or not
injected (OR 3.52, p= 0.003).

Adjusted Correlates of Willingness to Use a SCS
by Study Location

The correlates of SCS willingness differed by city in
multivariate analysis (Table 5). In Baltimore, SCS will-
ingness was higher among those who engaged in
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Table 2 Substance use and overdose risk factors and willingness to use a safe consumption space among adult opioid users in Baltimore,

Providence, and Boston (N = 326)

Willing to use SCS

N=326 All sites Baltimore Providence Boston
N=326 n=169 n="78 n="79
n (col%) n (row%) n (row%) n (row%) n (row%)
Overall 250 (76.7) 131 (77.5) 53 (67.9) 66 (83.5)
Substance use”

Injection drug use (IDU) 216 (66.3) 174 (80.6)* 81 (88.0)** 39 (68.4) 54 (80.6)
Heroin 199 (61.0) 159 (79.9) 70 (87.5)** 38 (69.1) 51(79.7)
Cocaine 110 (33.7) 91 (82.7) 41 (89.1)* 17 (73.9) 33 (80.5)
Heroin and cocaine (“speedball”) 131 (40.2) 107 (81.7) 53 (85.5) 15(71.4) 39 (81.2)

Heroin, snorted/smoked 133 (40.8) 96 (72.2) 65 (73.0) 19 (67.9) 12 (75.0)

Non-medical prescription opioid pill use 118 (36.2) 96 (81.4) 53 (81.5) 22 (84.6)* 21 (77.8)

Crack cocaine, smoked 238 (73.0) 187 (78.6) 99 (76.7) 39 (76.5)* 49 (84.5)

Powdered cocaine, snorted 82 (25.2) 62 (75.6) 33 (80.5) 20 (64.5) 9 (90.0)

Methamphetamine, any route 37 (11.4) 30 (81.1) 6 (85.7) 4 (50.0) 20 (90.9)

Non-medical benzodiazepine use 140 (42.9) 115 (82.1)* 51 (89.5)* 25(71.4) 39 (81.2)

Thought drugs contained fentanyl 239 (73.3) 189 (79.1)* 102 (81.6) 29 (64.4) 58 (84.1)

Concerned about drugs containing fentanyl 272 (84.0) 208 (76.5) 103 (75.7) 45 (70.3) 60 (83.3)

Prefer drugs that contain fentanyl 84 (25.9) 71 (84.5)* 45 (88.2)* 8 (72.7) 18 (81.8)

Alcohol use 221 (67.8) 166 (75.1) 83 (74.1) 39 (69.6) 44 (83.0)

Overdose history and risk

Overdosed, lifetime 209 (64.1) 164 (78.5) 75 (81.5) 32 (66.7) 57 (82.6)

Overdosed > 1 time® 113 (34.7) 86 (76.1) 45 (77.6) 13 (59.1) 28 (84.8)

Usually used drugs alone 158 (48.6) 118 (74.7) 74 (75.5) 25 (65.8) 19 (86.4)

Usual drug use setting®
Public/semi-public 196 (60.1) 164 (83.7)** 85 (86.7)** 23 (69.7) 56 (86.2)

i. Public
Street or park 108 (33.1) 89 (82.4) - - -
ii. Semi-public
An abandoned building 55 (16.9) 45 (81.8) - - -
Public bathroom 18 (5.5) 15 (83.3) - - -
In a car or other vehicle 4(1.2) 4 (100.0) - - -
At a shooting gallery 8(2.5) 8 (100.0) — - —
Private residence 128 (39.3) 84 (65.6) 45 (64.3) 29 (67.4) 10 (71.4)
At your home 69 (21.2) 47 (68.1) - - -
At someone else’s home 59 (18.1) 38 (64.4) - - -
Witnessed a fatal overdose 138 (42.3) 108 (78.3) 56 (78.9) 15 (65.2) 37 (84.1)

#Past 6 months
& Past 30 days
*»<0.05

##p < 0.01
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Table 3 Access to health services and willingness to use a safe consumption space among adult opioid users in Baltimore, Providence, and

Boston (N=326)

Willing to use SCS

All sites Baltimore Providence Boston
N=326 n=169 n="78 n=79
n (col%) n (row%) n (row%) n (row%) n (row%)
Overall 250 (76.7) 131 (77.5) 53 (67.9) 66 (83.5)
Health insurance, current 290 (89.0) 219 (75.5) 107 (75.4) 48 (67.6) 64 (83.1)
Emergency room (ER) visit” 153 (46.9) 124 (81.0) 60 (82.2) 28 (73.7) 36 (85.7)
Drug treatment” 170 (52.1) 128 (75.3) 53 (74.6) 27 (67.5) 48 (81.4)
Medication-assisted treatment 105 (32.2) 84 (80.0) 38 (82.6) 14 (70.0) 32(82.1)
Rehabilitation 36 (11.0) 27 (75.0) 6 (66.7) 13 (68.4) 8 (100)
Detoxification 35(10.7) 26 (74.3) 5(62.5) 7(77.8) 14 (77.8)
Counseling/mental health/support group 90 (27.6) 64 (71.1) 26 (63.4)* 14 (66.7) 24 (85.7)
Doctor/health provider visit (non-ER)* 171 (52.5) 137 (80.1) 56 (77.8) 33 (75) 48 (87.3)
Received naloxone training” 227 (69.6) 178 (78.4) 88 (80.7) 29 (63.0) 54 (83.1)
Has naloxone, current 151 (46.6) 113 (74.8) 46 (75.4) 25 (64.1) 42 (82.4)
Interest in take-home fentanyl test strips 293 (89.9) 226 (77.1) 119 (78.3) 47 (68.1) 60 (83.3)
Interest in on-site drug checking service 247 (75.8) 193 (78.1) 89 (78.8) 47 (70.1) 57 (85.1)

p <0.05 denoted in italics
#Past 6 months

" Past 12 months
*p<0.05

##p <0.01

injection drug use (AOR =3.86, p =0.004), non-medical
benzodiazepine use (AOR =3.78, p=0.012), and relied
on public/semi-public drug use (AOR =3.19, p =0.007).
In Providence, older age (AOR=1.95, p=0.032) and
crack use (AOR =2.96, p = 0.049) were positively asso-
ciated with SCS willingness whereas no significant cor-
relates emerged among PWUD in Boston.

Anticipated Barriers to Accessing a SCS

Lastly, we asked participants on potential barriers that
“may make it difficult” for them to access a SCS.
Seventy-five participants (23%) identified no barriers
(i.e., responded “none”); responses among the 251
PWUD who did identify potential barriers are shown
in Table 6. Participants most commonly cited concerns
about arrest as their chief barrier (38%), followed by
issues of privacy (34%), as well as concerns about
confidentiality, trust, or safety (24%). Logistical consid-
erations (such as the cost and time on transportation or
wait times) were reported by 16% of the sample. Smaller
proportions cited a lack of interest (6%) and staffing
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concerns such as judgment, forced counseling, or
disliking the staff (6%), or “dope sickness” (2%). Other
barriers that did not fall into any of the above categories
were reported by 4% of respondents, while 5%
responded “do not know.” There were two significant
city-specific differences: confidentiality/trust/safety was
a higher concern among PWUD in Boston (p = 0.006),
whereas logistical considerations such as cost and time
of transportation and wait times were more prominent
among PWUD in Baltimore (p = 0.002).

Discussion

This study examined willingness to use SCS among a
diverse population of PWUD at high risk of opioid
overdose from three urban areas of the US northeast.
SCS are a life-saving and cost-effective structural inter-
vention used in more than 11 countries to reduce the
burden of fatal overdose, distribute naloxone, and in-
crease access to a range of health and social services to
PWUD. These data demonstrate high willingness to use
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Table 4 Multivariate regression models of willingness to use a safe consumption space among adult opioid users by injection status in

Baltimore, Providence and Boston

Overall Injection drug use, past 6 months
(N=322) Yes (N=213) No (N=109)
AOR 95%Cl p AOR 95% CI P AOR 95% CI p
Age (in decades) 1.20 0.9, 1.6 0.233 1.28 0.66,2.52  0.463 1.18 1.01,1.37  0.038
Gender
Male 1.0 (ref) 1.0 (ref) 1.0 (ref)
Female 1.42 09,23 0.136 2.16 1.26,3.67 0.005 0.83 0.62,1.10  0.196
Race/ethnicity
Black, Hispanic, other 1.47 15,15  <0.001 1.23 1.05,1.46  0.01 2.15 1.70,2.74 < 0.001
White 1.0 (ref) 1.0 (ref) 1.0 (ref)
Arrest, past year 0.65 0.5,0.8 <0.001 0.46 0.28,0.76  0.002 0.83 0.59,1.18  0.296
Injection drug use® 217 08,587  0.127 - - - - - -
Crack use® - - - - - - - - -
Non-medical benzodiazepine use® - - - - - - - - -
Overdose™ 0.66 03,15 0.325 - - - 0.22 0.11,045 <0.001
Thought drugs contained fentanyl 1.19 0.8, 1.9 0.453 1.74 1.34,2.25  0.002 - - -
Prefer drugs that contain fentanyl 1.82 1.1,2.9 0.012 1.54 0.80,2.98 0.196 2.72 1.13,6.58 0.025
Usual drug use setting®
Private 1.0 (ref) 1.0 (ref) 1.0 (ref)
Public and semi-public 3.07 19,49  <0.001 3.57 1.47,8.63  0.005 3.37 1.53,743  0.003

Multivariate logistic regression with clustered variance for city
p<0.05 denoted in italics

#Past 6 months

& Past 30 days

SCS among PWUD indicating their potential for engag-
ing PWUD and intervening on their risk environment to
help avert the most extreme consequences of the opioid
epidemic. While SCS are not legally sanctioned in the
USA, a number of cities are advocating for their imple-
mentation [14, 27]. Our study adds to the nascent US-
based literature and could be useful in informing future
efforts around SCS implementation. Factors associated
with higher SCS willingness among both injectors and
non-injectors were reliance on public/semi-public
spaces to use drugs driven strongly by the Baltimore
sample; in contrast, race/ethnicity, arrest, perceptions of
fentanyl, and overdose experiences held specific associ-
ations by injection status. The correlates of SCS will-
ingness when the analysis was stratified by city differed,
though the estimates were unstable due to the modest
sample size in each location. Taken together, our find-
ings show the opportunities that SCS provide in

reaching the most structurally vulnerable PWUD at high
risk of opioid overdose, particularly due to fentanyl,
around the country. These data also highlight that
geospatial differences in drug-related risk and uptake
of harm reduction services can be anticipated.

The majority of PWUD relied on public/semi-public
settings to use drugs, and in Baltimore, this group dem-
onstrated higher willingness to use SCS compared with
those who used in private settings, corroborating previ-
ous research [14]. Our data supports the potential of
SCS in reducing the risks associated with public drug
use and improper disposal of drug paraphernalia [28,
29]. The risks associated with public injecting are vast
and include higher risk of overdose, rushed drug
preparation/use due to fear of police harassment, and
risky injection practices [13, 26]. Furthermore, the im-
pacts of highly visible public drug use practices can be
far-reaching in the wider community and magnify
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Table 5 Multivariate regression models of willingness to use a safe consumption space among adult opioid users by study location

Baltimore Providence Boston
N=169 N=T78 N=79
AOR 95% C1 AOR 95% Cl p AOR 95% CI P
Age (in decades) 1.24  0.82,1.88 0.301 195 1.06,3.59 0.032 0.64 03,134 0.233
Gender
Male 1.0 (ref) 1.0 (ref) 1.0 (ref)
Female 090 0.39,2.08 0798 255 0.81,801 0.109 098 024,395 0.977
Race/ethnicity
Black, Hispanic, other 1.68 052,539 0384 1.10 038,32 0859 297 0.67,13.13 0.15
White 1.0 (ref) 1.0 (ref) 1.0 (ref)
Atrrest, past year - — - - - — 0.56 0.1, 3.02 0.498
Rushed drug purchase/use due to policing — - — 1.99  0.58,6.83 0.272 - - —
Injection drug use® 3.86 1.53,9.72  0.004 - - -
Crack use® - - - 296 1,873 0049 - - -
Non-medical benzodiazepine use® 378  1.33,10.72 0.012 - — — - - —
Overdose™ - - - - - - - - -
Thought drugs contained fentanyl 0.89 034,233 0.814 - - - - - -
Prefer drugs that contain fentanyl 1.75 0.53,5.76 0359 - - - - - -
Usual drug use setting®
Private 1.0 (ref) 1.0 (ref) 1.0 (ref)
Public and semi-public 3.19 137,739  0.007 - -

»<0.05 denoted in italics
#Past 6 months
& Past 30 days

stigma towards PWUD. The capacity of SCS to reduce
public drug use and associated harms for PWUD, and
confer positive externalities for their broader communi-
ty is a key strength of the intervention and has been
documented in settings where SCS are well established
[4]. Our data suggest that similar gains could be expect-
ed in the US setting. Support for SCS existed among
non-injectors in our study, many of whom were racial
minority, reported overdose risk factors, and relied on
public/semi-public settings to use drugs. There were no
associations between recent overdose and SCS willing-
ness by city. However, we observed lower SCS willing-
ness among non-injectors who had experienced over-
dose in the pooled analysis. Given the small number of
non-injectors in Providence (n = 5) and Boston (n=21),
this finding requires reexamination in a larger and more
representative cohort of PWUD. The SCS willingness
gap between injectors and non-injectors in Baltimore
was particularly striking and may reflect the historical
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lack of programmatic engagement of non-injectors—an
underserved PWUD population. Fewer studies have
assessed SCS willingness among non-injectors, but their
clear risk of overdose underscores the imperative to
consider them in programmatic and policy decisions
around SCS [30]. As observed in the current study and
elsewhere, non-injectors appear to report lower interest
in SCS/SIF [4], demonstrating the importance of
targeted outreach and being attentive in messaging.
Given the high co-occurrence of homelessness and reli-
ance on public drug use settings among PWUD [25, 31,
32], settings with high levels of both conditions may
also consider broader structural interventions such as
Housing First programs, which have been shown to
reduce alcohol use [33, 34].

Fentanyl has substantially altered the overdose land-
scape in North America and in many settings world-
wide. Three-quarters of our study sample perceived that
their drugs contained fentanyl, which corroborates the
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Table 6 Anticipated barriers to accessing a safe consumption space among adult opioid users in Baltimore, Providence, and Boston (n =

251)
Response (Select all that apply) All sites Baltimore Providence Boston p
n=251 n=133 n=60 n=>58
n (col%) n (col%) n (col%) n (col%)
Concerns about arrest 95 (37.9) 46 (34.6) 21 (35.0) 28 (48.3) 0.175
Privacy 85(33.1) 47 (35.3) 22 (36.7) 16 (27.6) 0.507
Confidentiality/trust/safety 61 (24.3) 28 (21.1) 10 (17.7) 23 (39.7) 0.006
Logistical considerations: cost and time of transportation, wait times 41 (16.3) 32 (24.1) 5(8.3) 4(6.9) 0.002
Lack of interest 15 (6.0) 9 (6.8) 4(6.7) 2 (3.5)
Judgment, forced counseling, disliking staff 14 (5.6) 8 (6.0) 6(10.2) 0(0.0) 0.055
“Dope sickness”/drug withdrawal 6(2.3) 5(3.8) 1(1.7) 0(0.0) 0.269
Other barriers 11 (4.3) 5@3.8) 3 (5.0) 3(5.2) 0.876
Do not know 13(5.2) 6 (4.5) 2(3.3) 5(8.6) 0.380

»<0.05 denoted in italics

pervasiveness of fentanyl observed in these drug mar-
kets, as well as epidemiologic trends in overdose deaths
demonstrating that fentanyl dominates drug-related
deaths [30, 35]. The potential lethality of fentanyl
coupled with the high prevalence of using drugs alone
(i.e., without the presence of a bystander to revive the
person with naloxone during an overdose event, report-
ed by half of our sample) renders this
specific population of PWUD highly vulnerable to over-
dose. Perceptions around fentanyl held significant asso-
ciations with willingness to use SCS; the odds of will-
ingness was almost two times higher among PWID who
thought their drugs contained fentanyl, which echoes
recent findings of increased fear of overdose among
PWUD observed by service providers [15]. However,
the relationships did not remain significant when the
analysis was disaggregated by study location; these
findings require further research. Given the uncertainties
around the composition of drugs purchased through
non-medical avenues, there is growing interest in
implementing drug checking programs to help PWUD
understand the contents of their drugs. Placing drug
checking programs within SCS may be a useful public
health approach to the growing crisis. Non-injectors
who preferred fentanyl had an almost threefold higher
odds of willingness to use a SCS; this suggests that SCS
interventions may be able to engage this highly vulner-
able subset of PWUD.

The most common barrier to accessing a SCS antic-
ipated by PWUD were concerns of being arrested. We
also observed dramatically lower willingness to use a

SCS among PWID in our study who had recently been
arrested, though these associations were not significant
when examined separately by study location. Relatedly,
one in three PWUD was concerned about maintaining
privacy and confidentiality. Drug law enforcement is a
major structural determinant shaping the health and risk
environment of PWID [21, 36]. Arrest and incarceration
are well-documented risk factors for reduced
frequenting of health services, heightened overdose
and HIV risk, and perpetuating the social and structural
marginalization of PWUD [26, 37-39]. The criminali-
zation of drug use and subsequent policing strategies
also consistently target racial minorities, often at the
expense of their constitutional rights [40—42]. Decrimi-
nalization of drug possession would provide PWUD the
highest level of legal protection against harmful police
encounters, harassment, and arrest around SCS loca-
tions. Multiple calls to decriminalize non-violent drug
offenses have been made by national (e.g., Law En-
forcement Action Partnership, Drug Police Alliance)
and international (e.g., World Health Organization,
United Nations) organizations, as well as many experts
in the field [43]. In the interim, key issues to consider
include providing legal protections from being arrested
while on site, which may be achieved through agree-
ments with local police or through the placement of SCS
within Law Enforcement Assisted Diversion (LEAD)
areas. Protecting the anonymity of PWUD at SCS loca-
tions (e.g., rejecting models requiring identification
cards and the use of video cameras) will also be critical
for the success of SCS [12]. These data also inform the
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range of health needs among PWUD that could be met
through the implementation of SCS. In addition to SSP
and injection-related services that are commonly imple-
mented [4], SCS could provide overdose training and
naloxone distribution, drug-checking services and FTS
distribution, and drug treatment in a low-threshold way
that is acceptable to clients. Comprehensive and inte-
grated models of SCS/SIF exist elsewhere [3, 27, 44,
45]. Our data highlight that paying attention to privacy,
confidentiality, trust, and safety will be required to gar-
ner engagement in such services.

There are several limitations to consider when
interpreting these findings. Owing to our recruitment
methods, non-injectors were underrepresented in Prov-
idence and Boston. The city-specific multivariate anal-
yses were underpowered, particularly among Provi-
dence and Boston samples, and should be interpreted
with caution; however, this analysis adds to the small
number of US-based studies on this topic. Other con-
textual differences such as local awareness building
efforts around SCS could have impacted the levels of
SCS interest between cities. The cross-sectional design
of this study does not allow assessment of temporality.
Survey data may be subject to social desirability and
recall bias. Given high rates of overdose in the recruit-
ment cities, the data may be subject to survivor bias.

The opioid epidemic has taken a devastating toll in
the USA and elsewhere. The current crisis, largely driv-
en by fentanyl, warrants bold and pragmatic solutions.
Our study demonstrates high SCS willingness among
PWUD at elevated risk of opioid overdose, including
those with a preference for drugs containing fentanyl.
Several US cities are in the process of implementing
SCS to help curb the epidemic, providing opportunities
for novel research. In order to successfully implement
this life-saving and cost-effective intervention in the US
context, significant outreach efforts will be required to
engage subpopulations of PWUD, including non-
injectors and individuals with a history of arrest, in
concert with access to drug treatment, harm reduction
programming, and criminal justice reform.
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