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Abstract
Purpose of Review Supervised drug consumption facilities
(SCFs) have increasingly been implemented in response to
public health and public order concerns associated with illicit
drug use. We systematically reviewed the literature investigat-
ing the health and community impacts of SCFs.
Recent Findings Consistent evidence demonstrates that SCFs
mitigate overdose-related harms and unsafe drug use behav-
iours, as well as facilitate uptake of addiction treatment and
other health services among people who use drugs (PWUD).
Further, SCFs have been associated with improvements in
public order without increasing drug-related crime. SCFs have
also been shown to be cost-effective.
Summary This systematic review suggests that SCFs are ef-
fectively meeting their primary public health and order

objectives and therefore supports their role within a continu-
um of services for PWUD. Additional studies are needed to
better understand the potential long-term health impacts of
SCFs and how innovations in SCF programming may help
to optimize the effectiveness of this intervention.

Keywords Supervised drug consumption facilities .
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Introduction

Illicit drug use remains a major global public health con-
cern and, in particular, is a key driver of HIV/AIDS and
overdose epidemics [1–4]. Public drug use and public dis-
posal of syringes are also community concerns in various
settings, particularly in inner-city neighbourhoods [5]. In
an effort to mitigate these challenges, supervised drug con-
sumption facilities (SCFs) have been established in a num-
ber of cities worldwide [6•, 7•]. SCFs are healthcare facil-
ities that provide sterile equipment and a safe and hygienic
space for people who use drugs (PWUD) to consume pre-
obtained illicit drugs under the supervision of nurses or
other trained staff [7•]. SCFs are also referred to as drug
consumption rooms and include supervised injection facil-
ities (SIFs), which accommodate people who inject drugs
(PWID), and supervised inhalation rooms (SIRs), which
accommodate people who inhale drugs.

Although SCFs vary in design and operational proce-
dures, the aims of SCFs are similar across sites [8, 9].
Specifically, the primary objectives of SCFs are to attract
higher-risk PWUD and to offer the following public
health and public order benefits: (1) reduce the harms
associated with illicit drug use, including fatal overdose
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and infectious disease transmission; (2) connect PWUD
with addiction treatment and other health and social ser-
vices; and (3) reduce public order and safety problems
associated with illicit drug use (e.g. public drug use, pub-
licly-discarded syringes) [8, 9]. Since the first legally-
sanctioned SCF opened in Berne, Switzerland in 1986
[7•], these facilities have increasingly been implemented
and there are now more than 90 SCFs operating interna-
tionally [7•]. Nonetheless, concerns regarding the poten-
tial negative consequences of SCFs, including that these
may promote drug use and crime, have made these facil-
ities difficult to implement [8, 10, 11].

In recent years, the evidence specific to SCFs has grown
considerably. However, previous reviews of this evidence
have suffered from some notable methodological short-
comings, including employment of search strategies that
were narrow in scope, application of broad study eligibility
criteria that resulted in the inclusion of low-quality evi-
dence, and/or lack of assessment of the quality of included
evidence [6•, 8, 12]. Guided by the primary health and
public order objectives of SCFs noted above, the purpose
of the present study was to systematically review existing
quantitative research on the health and community out-
comes associated with SCFs. In addition, we sought to
identify underexplored opportunities to inform future re-
search specific to SCFs.

Methods

Search Strategy

Following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines for sys-
tematic reviews (see Supplement 1) [13], we searched for
SCF studies published in the following databases from incep-
tion to May 01, 2017: MEDLINE, EMBASE, Web of Science,
PsychINFO,Google Scholar andCINAHL. Search terms were
combined using appropriate Boolean operators and included
the subject heading terms or key words related to SCFs (see
Supplement 2 for a detailed search strategy). In addition to
electronic databases, we searched the reference lists of re-
trieved studies, relevant conference proceedings and key
journals in the area of addiction. We also conducted a com-
prehensive grey literature search (i.e. dissertations, reports).
We did not restrict our search to a specific language.

Inclusion and Exclusion Criteria

The population, interventions, comparisons, outcomes and
study designs considered in the review are listed in Table 1.

Study Screening, Data Extraction and Analysis

Title and abstract screening were conducted to identify studies
that potentially met our inclusion criteria. Full texts of all
potentially eligible studies were retrieved (MCK) and inde-
pendently assessed for eligibility by two authors (MCK and
MK). Disagreements between the authors were resolved
through discussion. Extracted data on study-specific informa-
tion were summarized narratively and in a structured table.

Quality Assessment

Quality assessment of cohort, cross-sectional and pre-post
studies was conducted using the 14-item National Heart,
Blood and Lung Institute (NHBLI) Quality Assessment Tool
for Observational Cohort and Cross-Sectional Studies [14] or
the 12-itemNHBLI Quality Assessment Tool for Before-After
(Pre-Post) Studies [15], as appropriate. Quality assessment for
cost-effectiveness studies was completed using the Joanna
Briggs Institute’s Critical Appraisal Checklist for Economic
Evaluations [16].

Results

As shown in Fig. 1, database searching yielded 1476 records,
and hand searching yielded an additional 85 records to ac-
count for a total of 1469 potentially eligible studies after dupli-
cate removal. Of these, 1128 records were excluded through
title and abstract screenings. Assessment of the full text of the
remaining 341 records resulted in the exclusion of an additional
294 studies. In total, 47 studies published between 2003 and
2017met the eligibility criteria and were included in the review.

Summary of Included Studies

Of the 47 included studies, the majority (n = 28) were con-
ducted in Vancouver, Canada; ten were conducted in Sydney,
Australia; and the remaining studies were conducted in the
following European countries: Germany (n = 4), Denmark
(n = 2), Spain (n = 2) and the Netherlands (n = 1).
Seventeen studies employed prospective cohort designs,
while the remaining studies employed times series or pre-
post ecological (n = 10), cross-sectional (n = 9), mathematical
simulation (n = 8) or series cross-sectional (n = 3) designs.
Study quality scores are presented in Table S1–3. Overall,
most studies had good methodological quality. Additional
study-specific information (including study location, design,
participant characteristics, exposure(s), outcome(s), and main
findings) is presented in Table 2.
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Objective 1: to Reduce the Harms Associated with Illicit
Drug Use

1a. Overdose-Related Morbidity and Mortality

Of eight studies examining overdose-related outcomes [18,
20, 21, 29, 36, 37, 49, 52], six suggested a protective effect of
SCFs [18, 20, 29, 37, 49, 52]. For example, the establishment
of Insite, Vancouver’s largest SIF, was associated with a 35%
reduction in overdose deaths in the immediate vicinity of the
SIF after the facility opened, compared to a 9% reduction in

the rest of the city [52]. An earlier simulation study found that
Insite averts an estimated 1.9 to 11.7 overdose deaths per year
[37]. Similar findings have been observed in ecological and
simulation studies conducted in Germany [18, 20]. Likewise,
the establishment of the SIF in Sydney, Australia, was associ-
ated with declines in opioid poisoning emergency department
presentations [29] and ambulance attendances at opioid-
related overdoses near the SIF [49]. However, there were no
statistically significant changes in the number of opioid-
related deaths in the neighbourhood of the SIF compared to
the rest of the state after the SIF opened [29]. Another Sydney

Table 1 Population, interventions, comparisons, outcomes and study design (PICOS) criteria for study inclusion

Criteria Definition

Population People who use or inject drugs and the broader communities in which supervised drug consumption
facilities (SCFs) are located

Interventionsa Use, establishment or operation of SCFs

Comparisons No exposure to SCFs

Outcomesa All individual- or population-level health or social outcomes

Study designb Original quantitative studies that assessed associations between SCFs and outcome(s) of interest for statistical
and/or a priori-defined clinical significance

a Original quantitative research studies were included if they examined the relationship between any aspect of use, establishment or operation of SCFs
(including any service provided within SCFs) and any individual- or population-level health or social outcome (with significance assessed through an
appropriate statistical test; the estimation of a measure of association (such as an odds ratio or rate ratio) and 95% confidence intervals; or an a priori-
defined effect size considered to be of clinical significance). Feasibility studies that considered potential outcomes associated with the hypothetical
establishment of SCFs were excluded. Studies that examined SCF use as an outcome were excluded, as examining characteristics of SCF users was
beyond the scope of the present study. We also excluded studies that examined outcomes associated with exposure to larger facilities with integrated
SCFs (unless use or operation of the SCF specifically was examined)
b Review articles, case reports, case series, commentaries, editorials, qualitative studies and descriptive studies (that did not assess statistical or a priori-
defined clinical significance) were excluded. If separate records presented overlapping results, the publication with the most complete information was
included

Records identified through 
database searching

(n = 1476)

S
cr
ee

n
in
g

In
cl
u
d
ed

E
lig

ib
ili
ty

Id
en

ti
fi
ca

ti
o
n

Additional records identified
through other sources

(n = 85)

Records after duplicates removed
(n = 1469)

Records screened
(n = 1469)

Records excluded 
(n = 1128)

Full-text articles assessed
for eligibility

(n = 341)

294 full-text articles 
excluded:

SCF not exposure or SCF
definition not met (n = 
94)
Outcome(s) not eligible 
(n = 19)
Study design not eligible 
(n = 170)
Overlapping/duplicate 
data (n = 11)

Studies included in 
systematic review

(n = 47)

Fig. 1 Flowchart of record
screening and selection process.
From [17]

Curr HIV/AIDS Rep (2017) 14:161–183 163



T
ab

le
2

Su
m
m
ar
y
of

in
cl
ud
ed

st
ud
ie
s
ex
am

in
in
g
he
al
th

an
d
co
m
m
un
ity

ou
tc
om

es
as
so
ci
at
ed

w
ith

su
pe
rv
is
ed

dr
ug

co
ns
um

pt
io
n
fa
ci
lit
ie
s
(S
C
F
s)
,a
rr
an
ge
d
ch
ro
no
lo
gi
ca
lly

(n
=
47
)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

Po
sc
ha
de
le
t
al
.

20
03

[1
8]

Sa
ar
br
ük
en
,H

an
no
ve
r,

H
am

bu
rg

an
d
Fr
an
kf
ur
t,

G
er
m
an
y

T
im

e
se
ri
es

N
/A

E
st
ab
lis
hm

en
to

f
SC

Fs
M
on
th
ly

po
lic
e
re
co
rd
s
of

dr
ug
-r
el
at
ed

de
at
hs

A
ft
er

th
e
es
ta
bl
is
hm

en
to

f
SC

Fs
,

th
er
e
w
er
e
si
gn
if
ic
an
tr
ed
uc
tio
ns

in
dr
ug
-r
el
at
ed

de
at
hs

in
th
e
fo
ur

re
sp
ec
tiv
e
ci
tie
s
(a
ll
p
<
0.
05
].

Z
ur
ho
ld

et
al
.

20
03

[1
9]

H
am

bu
rg
,G

er
m
an
y

C
ro
ss
-s
ec
tio

na
l

61
6
pe
op
le
w
ho

us
e
ill
ic
it

dr
ug
s
(P
W
U
D
)
w
ho

us
ed

th
e
SC

F;
m
ea
n
ag
e

32
.6

ye
ar
s;
20
%

fe
m
al
e

Fr
eq
ue
nt
(≥

da
ily

)
SC

F
us
e;

oc
ca
si
on
al
(<

da
ily

to
≥
w
ee
kl
y)

SC
F
us
e;
ra
re

(<
w
ee
kl
y)

SC
F
us
e

Se
lf
-r
ep
or
te
d
ut
ili
za
tio

n
of

ot
he
r
se
rv
ic
es

si
nc
e

be
ga
n
vi
si
tin
g
SC

Fs
(y
es

vs
.n
o)

Fr
eq
ue
nt
SC

F
us
er
s
w
er
e
m
or
e
lik

el
y

to
us
e
sy
ri
ng
e
ex
ch
an
ge

se
rv
ic
es

co
m
pa
re
d
to

oc
ca
si
on
al
or

ra
re

vi
si
to
rs
(5
9
vs
.5
4
an
d
44
%
,

re
sp
ec
tiv

el
y;

p
<
0.
05
).
T
he

sa
m
e

w
as

tr
ue

of
co
un
se
lli
ng

se
rv
ic
es

(c
or
re
sp
on
di
ng

pe
rc
en
ta
ge
s
=
46

vs
.3
5
an
d
25
%
;p

<
0.
01
),

m
ed
ic
al
se
rv
ic
es

(3
7
vs
.2
9
an
d

17
%
;p

<
0.
01
)
an
d
ed
uc
at
io
n
on

sa
fe
r
us
e
(9

vs
.3

an
d
3%

;
p
<
0.
05
).

H
ed
ri
ch

20
04

b
[2
0]

G
er
m
an
y

M
at
he
m
at
ic
al

si
m
ul
at
io
n

N
/A

O
pe
ra
tio
n
of

SC
Fs

E
st
im

at
ed

an
nu
al
ov
er
do
se

fa
ta
lit
ie
s
pr
ev
en
te
d

A
n
es
tim

at
ed

>
10

de
at
hs

ar
e

pr
ev
en
te
d
by

SC
Fs

in
G
er
m
an
y

ea
ch

ye
ar
.

va
n
B
ee
k
et
al
.

20
04

[2
1]

Sy
dn
ey
,A

us
tr
al
ia

C
ro
ss
-s
ec
tio

na
l

(d
er
iv
ed

fr
om

pr
os
pe
ct
iv
e

co
ho
rt
)

37
47

pe
op
le
w
ho

in
je
ct

dr
ug
s
(P
W
ID

)
an
d
us
ed

su
pe
rv
is
ed

in
je
ct
io
n

fa
ci
lit
y
(S
IF
)

Fr
eq
ue
nt

SI
F
us
e
(t
op

qu
ar
til
e
of

th
e
vi
si
ts
’

fr
eq
ue
nc
y
di
st
ri
bu
tio

n
du
ri
ng

th
e
st
ud
y
pe
ri
od

(i
.e
.1
1+

vi
si
ts
du
ri
ng

17
-m

on
th

st
ud
y
pe
ri
od
,

m
ea
su
re
d
th
ro
ug
h
SI
F

da
ta
ba
se
))

N
on
-f
at
al
ov
er
do
se

at
SI
F

du
ri
ng

th
e
st
ud
y
pe
ri
od

(y
es

vs
.n
o)
,m

ea
su
re
d

th
ro
ug
h
SI
F
da
ta
ba
se

In
m
ul
tiv
ar
ia
bl
e
lo
gi
st
ic
re
gr
es
si
on

an
al
ys
es
,f
re
qu
en
tS

IF
us
e
w
as

po
si
tiv

el
y
as
so
ci
at
ed

w
ith

ex
pe
ri
en
ci
ng

a
no
n-
fa
ta
lo

ve
rd
os
e

w
ith

in
th
e
SI
F
(A

O
R
=
6.
1;

95
%

C
I
4.
3–
8.
6)
.

W
oo
d
et
al
.2
00
4
[5
]

V
an
co
uv
er
,C

an
ad
a

Pr
e-
po
st

ec
ol
og
ic
al

N
/A

E
st
ab
lis
hm

en
to

f
SI
F

(6
w
ee
ks

be
fo
re

vs
.

12
w
ee
ks

af
te
r
SI
F

op
en
ed
)

N
um

be
r
of

pe
op
le
in
je
ct
in
g

in
pu
bl
ic
,

pu
bl
ic
ly
-d
is
ca
rd
ed

sy
ri
ng
es

an
d

in
je
ct
io
n-
re
la
te
d
lit
te
r
in

th
e
10

bl
oc
ks

su
rr
ou
nd
in
g
th
e
SI
F

(m
ea
su
re
d
by

re
se
ar
ch
er

co
un
ts
)

T
he

SI
F
op
en
in
g
w
as

as
so
ci
at
ed

w
ith

re
du
ct
io
ns

in
th
e
nu
m
be
r
of

pe
op
le
in
je
ct
in
g
in

pu
bl
ic
(m

ea
n

da
ily

#
2.
4
(9
5%

co
nf
id
en
ce

in
te
rv
al
[C
I]
1.
9–
3.
0)

af
te
r
vs
.4
.3

(9
5%

C
I
3.
5–
5.
4)

be
fo
re

SI
F

op
en
in
g)
,p
ub
lic
ly

di
sc
ar
de
d

sy
ri
ng
es

(m
ea
n
da
ily

#
5.
4
(9
5%

C
I
4.
7–
6.
3)

af
te
r
vs
.1
1.
5
(9
5%

C
I

10
.0
–1
3.
2)

be
fo
re

SI
F
op
en
in
g)
,

an
d
in
je
ct
io
n-
re
la
te
d
lit
te
r
(m

ea
n

da
ily

#
31
0
(9
5%

C
I
30
5–
31
7)

af
te
r
vs
.6
01

(9
5%

C
I
59
0–
61
3)

be
fo
re
SI
F
op
en
in
g)

(a
ll
p
<
0.
05
)

Fr
ee
m
an

et
al
.

20
05

[2
2]

Sy
dn
ey
,A

us
tr
al
ia

T
im

e
se
ri
es

N
/A

E
st
ab
lis
hm

en
to

f
SI
F

Po
lic
e-
re
co
rd
ed

tr
en
ds

in
th
ef
ta
nd

ro
bb
er
y

in
ci
de
nt
s;
dr
ug

us
e
an
d

dr
ug

de
al
in
g
(m

ea
su
re
d

by
pr
ox
y
of

dr
ug
-r
el
at
ed

an
d
to
ta
ll
oi
te
re
rs
,

T
he

SI
F
op
en
in
g
di
d
no
tc
on
tr
ib
ut
e

to
si
gn
if
ic
an
tc
ha
ng
es

in
tr
en
ds

(i
nc
re
as
es
/d
ec
re
as
es
)
in

th
ef
t

in
ci
de
nt
s,
ro
bb
er
y
in
ci
de
nt
s
or

dr
ug
-r
el
at
ed

lo
ite
ri
ng

at
th
e
fr
on
t

of
SI
F
af
te
r
it
op
en
ed

(a
ll

164 Curr HIV/AIDS Rep (2017) 14:161–183



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

co
un
te
d
by

hi
re
d

pe
rs
on
ne
l)

p
>
0.
05
).
T
he
re

w
er
e
sl
ig
ht

in
cr
ea
se
s
in

dr
ug
-r
el
at
ed

lo
ite
ri
ng

at
th
e
ba
ck

of
th
e
SI
F
an
d
to
ta
l

lo
ite
ri
ng

at
bo
th
th
e
ba
ck

an
d
fr
on
t

of
th
e
SI
F
af
te
r
op
en
in
g
(a
ll

p
<
0.
05
).

K
er
r
et
al
.2
00
5
[2
3]

V
an
co
uv
er
,C

an
ad
a

C
ro
ss
-s
ec
tio

na
l

an
d

re
tr
os
pe
ct
iv
e

an
al
ys
es

(d
er
iv
ed

fr
om

pr
os
pe
ct
iv
e

co
ho
rt
)

43
1
PW

ID
Se
lf
-r
ep
or
te
d
SI
F
us
e
(a
ll,

m
os
to

r
so
m
e
vs
.f
ew

or
no

in
je
ct
io
ns

at
SI
F)

in
th
e
pr
ev
io
us

6
m
on
th
s

Se
lf
-r
ep
or
te
d
sy
ri
ng
e

sh
ar
in
g
(b
or
ro
w
in
g
or

le
nd
in
g)

in
th
e
pr
ev
io
us

6
m
on
th
s
(y
es

vs
.n
o)

In
m
ul
tiv
ar
ia
bl
e
lo
gi
st
ic
re
gr
es
si
on

an
al
ys
es
,S

IF
us
e
w
as

as
so
ci
at
ed

w
ith

re
du
ce
d
sy
ri
ng
e
sh
ar
in
g

(A
O
R
=
0.
30
;9

5%
C
I

0.
11
–0
.8
2)
.T

he
od
ds

of
sy
ri
ng
e

sh
ar
in
g
be
tw
ee
n
SI
F
us
er
s
an
d

no
n-
us
er
s
w
er
e
si
m
ila
rp

ri
or

to
th
e

SI
F
op
en
in
g
(p

=
0.
50
),

su
gg
es
tin

g
th
at
th
e
ob
se
rv
ed

re
du
ct
io
n
in

sy
ri
ng
e
sh
ar
in
g

am
on
g
SI
F
us
er
s
w
as

no
td

ue
to

th
e
SI
F
se
le
ct
in
g
PW

ID
at

in
he
re
nt
ly

lo
w
er
ri
sk

of
sy
ri
ng
e

sh
ar
in
g.

T
he
in

et
al
.

20
05

[2
4]

Sy
dn
ey
,A

us
tr
al
ia

Se
ri
es

cr
os
s-

se
ct
io
na
l

51
5
an
d
54
0
re
si
de
nt
s;

20
9
an
d
20
7
bu
si
ne
ss

ow
ne
rs
in

th
e
2

re
sp
ec
tiv
e
st
ud
y
ye
ar
s

(i
.e
.2
00
0
an
d
20
02
)

E
st
ab
lis
hm

en
ta
nd

op
er
at
io
n
of

SI
F

(1
7
m
on
th
s
af
te
r
vs
.

7
m
on
th
s
be
fo
re
)

Su
pp
or
tf
or

SI
Fs
;w

he
th
er

or
no
tS

IF
re
du
ce
s
ri
sk

of
H
IV

/H
C
V
;r
ed
uc
es

pu
bl
ic
ly

di
sc
ar
de
d

sy
ri
ng
es
;s
ho
w
da
ng
er
s

of
in
je
ct
in
g;

re
du
ce
s

pu
bl
ic
in
je
ct
io
n;

en
co
ur
ag
es

dr
ug

in
je
ct
io
n;

at
tr
ac
ts

PW
U
D
;e
nc
ou
ra
ge
s

be
lie
f
th
at
he
ro
in

in
je
ct
io
n
is
le
ga
l;
m
ak
es

la
w
en
fo
rc
em

en
td
if
fi
cu
lt

(a
ll
ye
s
vs
.n
o)

T
he

le
ve
lo

f
su
pp
or
tf
or

th
e
SI
F

si
gn
if
ic
an
tly

in
cr
ea
se
d
in

th
e

ne
ig
hb
ou
rh
oo
d
of

es
ta
bl
is
he
d
SI
F

(6
8
to

78
%
,p

<
0.
00
1)

am
on
g

re
si
de
nt
s.
T
he
re
w
as
no

si
gn
if
ic
an
t

ch
an
ge

in
su
pp
or
tf
or

th
e
SI
F

am
on
g
bu
si
ne
ss

ow
ne
rs

(p
>
0.
20
).
T
he
re

w
as

an
in
cr
ea
se

in
th
e
pr
op
or
tio
n
of

re
si
de
nt
s
w
ho

ag
re
ed

th
at
SI
Fs

re
du
ce

ri
sk

of
H
IV

/H
C
V
(8
7
to

92
%
,

p
=
0.
00
04
)
an
d
re
du
ce

di
sc
ar
de
d

sy
ri
ng
es

(8
0
to

82
%
,p

=
0.
01
).

T
he
re

w
as

an
in
cr
ea
se

in
th
e

pr
op
or
tio

n
of

re
si
de
nt
s
w
ho

di
sa
gr
ee
d
th
at
SI
FS

en
co
ur
ag
e

ill
ic
it
dr
ug

in
je
ct
io
n
(6
2
to

73
%
,

p
<
0.
00
1)
,o
r
en
co
ur
ag
e
be
lie
f

th
at
he
ro
in
in
je
ct
io
n
is
le
ga
l(
44

to
52
%
,p

=
0.
00
6)
.A

m
on
g

bu
si
ne
ss

ow
ne
rs
,t
he
re

w
as

an
in
cr
ea
se

in
th
e
pr
op
or
tio
n
w
ho

ag
re
ed

th
at
S
IF
s
re
du
ce

pu
bl
ic

in
je
ct
io
n
(6
7
to

72
%
,p

=
0.
01
)

an
d
sh
ow

da
ng
er
s
of

in
je
ct
in
g

dr
ug

us
e
(4
7
to

51
%
,p

<
0.
00
1)
,

an
d
th
er
e
w
as

a
de
cr
ea
se

in
th
e

Curr HIV/AIDS Rep (2017) 14:161–183 165



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

pr
op
or
tio

n
w
ho

ag
re
ed

th
at
SI
Fs

en
co
ur
ag
e
pe
op
le
to

th
in
k
th
at

he
ro
in

in
je
ct
io
n
is
le
ga
l(
55

to
43
%
,p

=
0.
00
1)
.

W
oo
d
et
al
.

20
05

[2
5]

V
an
co
uv
er
,C

an
ad
a

C
ro
ss
-s
ec
tio

na
l

(d
er
iv
ed

fr
om

pr
os
pe
ct
iv
e

co
ho
rt
)

58
2
PW

ID
w
ho

us
ed

SI
F

(4
79

H
IV
-n
eg
at
iv
e
an
d

10
3
H
IV
-p
os
iti
ve

at
ba
se
lin
e)
;3

0%
fe
m
al
e

Se
lf
-r
ep
or
te
d
ex
cl
us
iv
e
SI
F

us
e
fo
ri
nj
ec
tio
n
dr
ug

us
e

in
th
e
pr
ev
io
us

m
on
th

(y
es

vs
.n
o)

Se
lf
-r
ep
or
te
d
bo
rr
ow

in
g
a

us
ed

sy
ri
ng
e
in

th
e

pr
ev
io
us

6
m
on
th
s

am
on
g
H
IV
-n
eg
at
iv
e

pa
rt
ic
ip
an
ts
;L

en
di
ng

a
us
ed

sy
ri
ng
e
in

th
e

pr
ev
io
us

6
m
on
th
s

am
on
g
H
IV
-p
os
iti
ve

pa
rt
ic
ip
an
ts
(b
ot
h
ye
s
vs
.

no
)

In
bi
va
ri
ab
le
lo
gi
st
ic
re
gr
es
si
on

an
al
ys
es
,e
xc
lu
si
ve

SI
F
us
e
w
as

as
so
ci
at
ed

w
ith

de
cr
ea
se
d
od
ds

of
sy
ri
ng
e
bo
rr
ow

in
g
am

on
g

H
IV
-n
eg
at
iv
e
pa
rt
ic
ip
an
ts

(O
R
=
0.
14
;9

5%
C
I
0.
00
–0
.7
8)

bu
tw

as
no
ts
ig
ni
fi
ca
nt
ly

as
so
ci
at
ed

w
ith

sy
ri
ng
e
le
nd
in
g

am
on
g
H
IV
-p
os
iti
ve

pa
rt
ic
ip
an
ts

(O
R
=
0.
94
;9

5%
C
I
0.
00
–7
.9
0)
.

K
er
r
et
al
.2
00
6
[2
6]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

87
1
PW

ID
;m

ed
ia
n
ag
e

(I
Q
R
)
35
.3
(2
8.
6–
41
.3
)

ye
ar
s;
39
%

fe
m
al
e

E
st
ab
lis
hm

en
to

f
SI
F
(y
ea
r

af
te
r
th
e
SI
F’
s
op
en
in
g

vs
.t
he

ye
ar

be
fo
re
)

Se
lf
-r
ep
or
te
d
re
la
ps
e
in
to

in
je
ct
io
n
am

on
g
fo
rm

er
us
er
s;
st
op
pi
ng

in
je
ct
in
g;

in
tr
od
uc
tio

n
/d
is
co
nt
in
ua
tio

n
of

m
et
ha
do
ne

T
he
re
w
er
e
no

su
bs
ta
nt
ia
lc
ha
ng
es

in
ra
te
s
of

re
la
ps
e
in
to

in
je
ct
io
n
dr
ug

us
e
(1
7
to
20
%
),
st
op
pi
ng

in
je
ct
ed

dr
ug

us
e
(1
7
vs
.1
5%

),
st
ar
tin

g
m
et
ha
do
ne

us
e
(1
1
vs
.7
%
),
or

st
op
pi
ng

m
et
ha
do
ne

us
e
(1
3
vs
.

11
%
).

W
oo
d
et
al
.

20
06

[1
1]

V
an
co
uv
er
,C

an
ad
a

Pr
e-
po
st

ec
ol
og
ic
al

N
/A

E
st
ab
lis
hm

en
to

f
SI
F
(y
ea
r

be
fo
re

vs
.y
ea
r
af
te
r
SI
F

op
en
ed
)

Po
lic
e-
re
co
rd
ed

dr
ug

tr
af
fi
ck
in
g
an
d

dr
ug
-r
el
at
ed

cr
im

e
in

ne
ig
hb
ou
rh
oo
d
of

SI
F

T
he
re

w
er
e
no

in
cr
ea
se
s
in

th
e

nu
m
be
r
of

dr
ug

tr
af
fi
ck
in
g

of
fe
nc
es

(1
24

vs
.1
16
,p

=
0.
80
3)

or
as
sa
ul
ts
/r
ob
be
ry

of
fe
nc
es

(1
74

vs
.1
80
,p

=
0.
56
5)
.A

de
cl
in
e
w
as

ob
se
rv
ed

in
ve
hi
cl
e

br
ea
k-
in
s/
ve
hi
cl
e
th
ef
to

ff
en
ce
s

(3
02

vs
.2
27
,p

=
0.
00
1)
.

W
oo
d
et
al
.

20
06

[2
7]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
31

PW
ID

w
ho

us
ed

th
e

SI
F
a

R
eg
ul
ar

SI
F
us
e
(≥

w
ee
kl
y

vs
.<

w
ee
kl
y)

in
th
e

pr
ev
io
us

6
m
on
th
s;
an
y

co
nt
ac
tw

ith
an

ad
di
ct
io
ns

co
un
se
llo
r
at

th
e
SI
F
in

th
e
pr
ev
io
us

6
m
on
th
s
(b
ot
h

m
ea
su
re
d
th
ro
ug
h
th
e

SI
F
da
ta
ba
se
)

U
se

of
de
to
xi
fi
ca
tio

n
se
rv
ic
e
(m

ea
su
re
d

th
ro
ug
h
da
ta
ba
se

lin
ka
ge
)

In
m
ul
tiv
ar
ia
bl
e
C
ox

re
gr
es
si
on

an
al
ys
es
,r
eg
ul
ar

SI
F
us
e

(A
H
R
=
1.
72
;9
5%

C
I1

.2
5–
2.
38
)

an
d
co
nt
ac
tw

ith
th
e
SI
F

ad
di
ct
io
ns

co
un
se
llo
r

(A
H
R
=
1.
98
;9
5%

C
I1

.2
6–
3.
10
)

w
er
e
as
so
ci
at
ed

w
ith

m
or
e
ra
pi
d

tim
e
to

en
tr
y
in
to

a
de
to
xi
fi
ca
tio

n
pr
og
ra
m
m
e.

K
er
r
et
al
.2
00
7
[2
8]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
65

PW
ID

w
ho

us
ed

th
e

SI
Fa

N
/A

R
at
e
of

in
iti
at
io
n
in
to

in
je
ct
io
n
dr
ug

us
e
at
th
e

S
IF

(m
ea
su
re
d
th
ro
ug
h

se
lf
-r
ep
or
ta
nd

su
bt
ra
ct
in
g
ag
e
at
fi
rs
t

in
je
ct
io
n
fr
om

cu
rr
en
t

ag
e)

A
m
on
g
th
e
en
tir
e
po
pu
la
tio
n
of

SI
F

us
er
s
(n

=
~
50
00
),
th
e
es
tim

at
ed

nu
m
be
r
w
ho

m
ay

ha
ve

in
iti
at
ed

in
je
ct
io
n
dr
ug

us
e
in
si
de

th
e
SI
F

si
nc
e
th
e
SI
F
op
en
ed

w
as

5
(9
5%

C
I
2–
12
),
w
hi
ch

is
co
m
pa
ra
tiv

el
y

lo
w
er

th
an

th
e
ex
pe
ct
ed

ra
te
of

in
iti
at
io
n
in
to

in
je
ct
io
n
dr
ug

us
e

am
on
g
lo
ca
ls
tr
ee
t-
in
vo
lv
ed

yo
ut
h

166 Curr HIV/AIDS Rep (2017) 14:161–183



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

du
ri
ng

a
si
m
ila
r
fo
llo
w
-u
p
pe
ri
od

(1
00

in
iti
at
io
ns
;9

5%
C
I
81
–1
22
).

N
C
H
E
C
R
20
07

b

[2
9]

Sy
dn
ey
,A

us
tr
al
ia

Pr
e-
po
st

ec
ol
og
ic
al

16
52

op
io
id
-r
el
at
ed

de
at
hs
;

15
58

op
io
id

po
is
on
in
g

pr
es
en
ta
tio

ns
at

em
er
ge
nc
y
de
pa
rt
m
en
ts

(E
D
s)

E
st
ab
lis
hm

en
to

f
SI
F

(6
0
m
on
th
s
af
te
r
vs
.3
6

pr
io
r
to

op
en
in
g)

O
pi
oi
d-
re
la
te
d
de
at
hs

(m
ea
su
re
d
by

th
e
st
at
e

he
al
th

de
pa
rt
m
en
t)
;

op
io
id

po
is
on
in
g

pr
es
en
ta
tio

ns
at
tw
o
E
D
s

(m
ea
su
re
d
by

E
D

re
co
rd
s)

T
he
re

w
as

a
si
gn
if
ic
an
td

ec
re
as
e

fr
om

an
av
er
ag
e
of

4
to

1
de
at
hs

pe
r
m
on
th

in
th
e
im

m
ed
ia
te

vi
ci
ni
ty

of
th
e
SI
F
af
te
r
th
e
SI
F

w
as

es
ta
bl
is
he
d
(p

<
0.
00
1)
,

co
m
pa
re
d
to
a
de
cr
ea
se

fr
om

27
to

8
de
at
hs

in
th
e
re
st
of

th
e
st
at
e

(p
<
0.
00
1)
.T

hi
s
di
ff
er
en
ce

in
ra
te
ch
an
ge
s
w
as

no
ts
ta
tis
tic
al
ly

si
gn
if
ic
an
t(
p
=
0.
87
7)
.T

he
re
w
as

a
si
gn
if
ic
an
td

ec
re
as
e
fr
om

an
av
er
ag
e
of

11
to

7
op
io
id

po
is
on
in
g
E
D
pr
es
en
ta
tio

ns
(3
5%

re
du
ct
io
n)

af
te
r
th
e
SI
F

es
ta
bl
is
hm

en
t(
p
<
0.
00
1)
.

Sa
lm

on
et
al
.

20
07

[3
0]

Sy
dn
ey
,A

us
tr
al
ia

Se
ri
es cr
os
s-
se
ct
io
na
l

51
5,
54
0
an
d
31
6
re
si
de
nt
s

an
d
26
9,
20
7
an
d
21
0

bu
si
ne
ss

op
er
at
or
s
in

th
e

3
re
sp
ec
tiv

e
st
ud
y
ye
ar
s

(i
.e
.2
00
0,
20
02

an
d

20
05
)

E
st
ab
lis
hm

en
ta
nd

op
er
at
io
n
of

SI
F

W
itn
es
se
d
pu
bl
ic
in
je
ct
io
n

in
la
st
m
on
th
;p

ub
lic
ly

di
sc
ar
de
d
sy
ri
ng
es

in
la
st

m
on
th
;d

ru
gs

of
fe
re
d
fo
r

pu
rc
ha
se

in
th
e
la
st

m
on
th

(a
ll
ye
s
vs
.n
o)

T
he

pr
op
or
tio

ns
of

re
si
de
nt
s
w
ho

ha
d

w
itn

es
se
d
pu
bl
ic
in
je
ct
in
g
in

th
e

la
st
m
on
th
w
er
e
33
,2
8
an
d
19
%

in
20
00
,2
00
2
an
d
20
05
,r
es
pe
ct
iv
el
y

(p
<
0.
00
1)
,w

hi
le
th
e

co
rr
es
po
nd
in
g
pr
op
or
tio

ns
fo
r

bu
si
ne
ss

op
er
at
or
s
w
er
e
38
,3
2,

an
d
28
%

(p
=
0.
03
).
T
he

pr
op
or
tio

n
of

re
si
de
nt
s
w
ho

ha
d

se
en

pu
bl
ic
ly

di
sc
ar
de
d
sy
ri
ng
es

in
th
e
la
st
m
on
th

w
as

67
,5
8
an
d

40
%

in
20
00
,2
00
2
an
d
20
05
,

re
sp
ec
tiv

el
y
(p

<
0.
00
1)

w
hi
le
th
e

co
rr
es
po
nd
in
g
pr
op
or
tio

ns
fo
r

bu
si
ne
ss

ow
ne
rs
w
er
e
72
,6
4
an
d

57
%
(p

=
0.
01
).
T
he

pr
op
or
tio

n
of

re
si
de
nt
s
w
ho

ha
d
be
en

of
fe
re
d

dr
ug
s
fo
r
pu
rc
ha
se

in
th
e
la
st

m
on
th

w
as

28
,2
9
an
d
26
%

in
20
00
,2
00
2
an
d
20
05

(p
=
0.
80
).

T
he

co
rr
es
po
nd
in
g
pr
op
or
tio
ns

fo
r

bu
si
ne
ss

ow
ne
rs
w
er
e
33
,3
4
an
d

28
%

(p
=
0.
26
).

S
to
ltz

et
al
.

20
07

[3
1]

V
an
co
uv
er
,C

an
ad
a

C
ro
ss
-s
ec
tio

na
l

(d
er
iv
ed

fr
om

pr
os
pe
ct
iv
e

co
ho
rt
)

76
0
PW

ID
w
ho

us
ed

SI
F
a

C
on
si
st
en
tS

IF
us
e
(≥

25
%

of
in
je
ct
io
ns

vs
.<

25
%
)

in
th
e
pr
ev
io
us

6
m
on
th
s

Se
lf
-r
ep
or
te
d
ch
an
ge
s
si
nc
e

SI
F
op
en
in
g
in
:s
yr
in
ge

re
us
e;
ru
sh
ed

in
je
ct
in
g;

in
je
ct
in
g
ou
td
oo
rs
;u

se
of

st
er
ile

w
at
er
;c
oo
ki
ng

or
fi
lte
ri
ng

dr
ug
s;
ty
in
g

of
f;
sa
fe
r
sy
ri
ng
e

In
m
ul
tiv
ar
ia
bl
e
lo
gi
st
ic
re
gr
es
si
on

an
al
ys
es
,c
on
si
st
en
tS

IF
us
e
w
as

po
si
tiv

el
y
as
so
ci
at
ed

w
ith

a
ch
an
ge

in
ea
ch

in
je
ct
io
n

be
ha
vi
ou
r:
re
us
e
sy
ri
ng
es

le
ss

of
te
n
(A

O
R
=
2.
04
;9

5%
C
I

1.
38
–3
.0
1)
,l
es
s
ru
sh
ed

du
ri
ng

Curr HIV/AIDS Rep (2017) 14:161–183 167



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

di
sp
os
al
;e
as
ie
r
fi
nd
in
g

ve
in
;i
nj
ec
tin

g
in

cl
ea
n

pl
ac
e
(a
ll
ye
s
vs
.n
o)

in
je
ct
io
n
(A

O
R
=
2.
79
;9

5%
C
I

2.
03
–3
.8
5)
,l
es
s
in
je
ct
in
g
ou
td
oo
rs

(A
O
R
=
2.
70
;9

5%
C
I

1.
93
–3
.8
7)
,u
si
ng

cl
ea
n
w
at
er

fo
r

in
je
ct
in
g
(A

O
R
=
2.
99
;9

5%
C
I

2.
13
–4
.1
8)
,c
oo
ki
ng

or
fi
lte
ri
ng

dr
ug
s
pr
io
r
to

in
je
ct
in
g

(A
O
R
=
2.
76
;9

5%
C
I

1.
84
–4
.1
5)
,t
yi
ng

of
f
pr
io
r
to

in
je
ct
io
n
(A

O
R
=
2.
63
;9

5%
C
I

1.
58
–4
.3
7)
,s
af
er

di
sp
os
al
of

sy
ri
ng
es

(A
O
R
=
2.
13
;9

5%
C
I1
.4
7–
3.
09
),
ea
si
er

fi
nd
in
g
of

a
ve
in

(A
O
R
=
2.
66
;9

5%
C
I

1.
83
–3
.8
6)

an
d
in
je
ct
in
g
in
a
cl
ea
n

pl
ac
e
(A

O
R
=
2.
85
;9

5%
C
I

2.
09
–3
.8
7)
.

W
oo
d
et
al
.

20
07

[3
2]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
31

PW
ID

w
ho

us
ed

SI
F
a

E
st
ab
lis
hm

en
to

f
SI
F
(y
ea
r

be
fo
re

vs
.y
ea
r
af
te
r
SI
F

op
en
ed
)

E
nr
ol
m
en
ti
n
de
to
xi
fi
ca
tio

n
se
rv
ic
e;
nu
m
be
r
of

vi
si
ts

to
th
e
SI
F
in

th
e
m
on
th

af
te
r
de
to
xi
fi
ca
tio

n
en
ro
lm

en
t(
bo
th

m
ea
su
re
d
th
ro
ug
h

da
ta
ba
se

lin
ka
ge
)

In
m
ul
tiv

ar
ia
bl
e
ge
ne
ra
liz
ed

es
tim

at
ed

eq
ua
tio

ns
(G

E
E
)
w
ith

lo
gi
tl
in
k
an
al
ys
es
,t
he
re

w
as

a
si
gn
if
ic
an
ti
nc
re
as
e
in

up
ta
ke

of
de
to
xi
fi
ca
tio
n
se
rv
ic
es

in
th
e
ye
ar

af
te
r
vs
.t
he

ye
ar

be
fo
re
th
e
SI
F

op
en
ed

(A
O
R
=
1.
32
;9

5%
C
I

1.
11
–1
.5
8)
.I
n
m
ul
tiv

ar
ia
bl
e
C
ox

re
gr
es
si
on

an
al
ys
es
,d
et
ox
if
ic
at
io
n

se
rv
ic
e
us
e
w
as

as
so
ci
at
ed

w
ith

m
or
e
ra
pi
d
en
tr
y
in
to

M
M
T

(A
H
R
=
1.
56
;9
5%

C
I1

.0
4–
2.
34
)

an
d
ot
he
r
fo
rm

s
of

ad
di
ct
io
n

tr
ea
tm

en
t(
A
H
R
=
3.
73
;9

5%
C
I

2.
57
–5
.3
9)
.A

m
on
g
th
os
e
w
ho

en
ro
lle
d
in

de
to
xi
fi
ca
tio

n,
th
e
ra
te

of
SI
F
us
e
de
cl
in
ed

in
th
e
m
on
th

af
te
r
en
ro
llm

en
tc
om

pa
re
d
to

th
e

ra
te
of

SI
F
us
e
in

th
e
m
on
th

pr
io
r

to
en
ro
lm

en
t(
19

vs
.2
4
vi
si
ts
,

p
=
0.
00
2)
.

B
ay
ou
m
ia
nd

Z
ar
ic

20
08

[3
3]

V
an
co
uv
er
,C

an
ad
a

M
at
he
m
at
ic
al

si
m
ul
at
io
n

E
st
im

at
ed

30
00

to
20
,0
00

PW
ID

in
fe
ct
ed

w
ith

H
IV

an
d/
or

H
C
V

SI
F
op
er
at
io
n
(s
im

ul
at
io
n

ov
er

10
ye
ar
s)

C
os
t-
ef
fe
ct
iv
en
es
s
of

th
e

SI
F
ba
se
d
on

th
e

pr
ev
en
tio

n
of

in
ci
de
nt

H
IV

an
d
H
C
V
in
fe
ct
io
ns

(w
ith

th
e
SI
F
vs
.w

ith
ou
t

th
e
SI
F)

A
n
es
tim

at
ed

11
91

in
ci
de
nt

H
IV

an
d

54
in
ci
de
nt

H
C
V
ca
se
s
w
er
e

av
er
te
d
ov
er
10

ye
ar
s,
re
su
lti
ng

in
an

es
tim

at
ed

m
in
im

um
sa
vi
ng
s
of

$C
A
D
14

m
ill
io
n
an
d
92
0
ye
ar
s

of
lif
e
ga
in
ed

ov
er

10
ye
ar
s.

K
im

be
r
et
al
.

20
08

[3
4]

Sy
dn
ey
,A

us
tr
al
ia

Pr
os
pe
ct
iv
e

co
ho
rt

37
15

PW
ID

w
ho

us
ed

SI
F;

47
%

>
30

ye
ar
s;
<
40
%

fe
m
al
e

Fr
eq
ue
nt

SI
F
us
e
(t
op

qu
ar
til
e
of

th
e
vi
si
ts
’

fr
eq
ue
nc
y
di
st
ri
bu
tio

n

A
dd
ic
tio
n
tr
ea
tm

en
tr
ef
er
ra
l

(r
ec
ei
ve
d
at
le
as
to

ne
w
ri
tte
n
re
fe
rr
al
du
ri
ng

In
m
ul
tiv
ar
ia
bl
e
C
ox

re
gr
es
si
on

an
al
ys
es
,f
re
qu
en
tS

IF
us
e
w
as

po
si
tiv

el
y
as
so
ci
at
ed

w
ith

dr
ug

168 Curr HIV/AIDS Rep (2017) 14:161–183



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

du
ri
ng

th
e
17

m
on
th

st
ud
y
pe
ri
od

(i
.e
.1
2+

vi
si
ts
,m

ea
su
re
d
th
ro
ug
h

SI
F
da
ta
ba
se
))

th
e
st
ud
y
pe
ri
od
);

A
dd
ic
tio

n
tr
ea
tm

en
t

up
ta
ke

(u
se

of
re
fe
rr
al

ca
rd
,y
es

vs
.n
o)
.

tr
ea
tm

en
tr
ef
er
ra
l(
A
H
R
=
1.
6;

95
%

C
I
1.
2–
2.
2)

bu
tw

as
no
t

si
gn
if
ic
an
tly

as
so
ci
at
ed

w
ith

dr
ug

tr
ea
tm

en
tr
ef
er
ra
lu

pt
ak
e

(A
O
R
=
0.
8;

95
%

C
I
0.
4–
2.
0)
.

L
lo
yd
-S
m
ith

et
al
.

20
08

[3
5]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
65

PW
ID

w
ho

us
ed

SI
F
a

Se
lf
-r
ep
or
te
d
ex
cl
us
iv
e
SI
F

us
e
fo
ri
nj
ec
tio
n
dr
ug

us
e

in
th
e
pr
ev
io
us

6
m
on
th
s

(y
es

vs
.n
o)

C
ur
re
nt

cu
ta
ne
ou
s

in
je
ct
io
n-
re
la
te
d

in
fe
ct
io
n
(C
IR
I)
,

m
ea
su
re
d
vi
su
al
ly

by
st
ud
y
nu
rs
e
(y
es

vs
.n
o)

In
m
ul
tiv

ar
ia
bl
e
ge
ne
ra
liz
ed

lin
ea
r

m
ix
ed
-e
ff
ec
ts
an
al
ys
es
,e
xc
lu
si
ve

SI
F
us
e
w
as

no
ts
ig
ni
fi
ca
nt
ly

as
so
ci
at
ed

w
ith

de
ve
lo
pm

en
to

f
a

C
IR
I
(A

O
R
=
0.
58
;9

5%
C
I

0.
29
–1
.1
9)
.

M
ill
oy

et
al
.

20
08

[3
6]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
90

PW
ID

w
ho

us
ed

SI
F
a

Se
lf
-r
ep
or
te
d
fr
eq
ue
nt

SI
F

us
e
in

th
e
pr
ev
io
us

6
m
on
th
s
(≥

75
vs
.

<
75
%

of
in
je
ct
io
ns
);

se
lf
-r
ep
or
tin

g
th
at
SI
F

us
e
ha
d
re
su
lte
d
in

a
ch
an
ge

in
in
je
ct
io
n

pr
ac
tic
es

in
th
e
pr
ev
io
us

6
m
on
th
s
(y
es

vs
.n
o)
.

Se
lf
-r
ep
or
te
d
no
n-
fa
ta
l

ov
er
do
se

in
th
e
pr
ev
io
us

6
m
on
th
s
(y
es

vs
.n
o)

In
m
ul
tiv

ar
ia
bl
e
G
E
E
an
al
ys
es
,

fr
eq
ue
nt

SI
F
us
e
w
as

no
t

as
so
ci
at
ed

w
ith

re
ce
nt

no
n-
fa
ta
l

ov
er
do
se

(A
O
R
1.
01
;9

5%
C
I

0.
77
–1
.3
2)
.I
n
bi
va
ri
ab
le
G
E
E

an
al
ys
es
,r
ep
or
tin
g
th
at
SI
F
us
e

ha
d
ch
an
ge
d
in
je
ct
io
n
pr
ac
tic
es

w
as

no
ta
ss
oc
ia
te
d
w
ith

re
ce
nt

no
n-
fa
ta
lo

ve
rd
os
e
(A

O
R
=
0.
77
;

95
%

C
I
0.
53
–1
.1
1)
.

M
ill
oy

et
al
.

20
08

[3
7]

V
an
co
uv
er
,C

an
ad
a

M
at
he
m
at
ic
al

si
m
ul
at
io
n

45
3
po
te
nt
ia
lly

fa
ta
l

ov
er
do
se

ev
en
ts
ou
to

f
76
6,
48
6
in
je
ct
io
ns

du
ri
ng

th
e
st
ud
y
pe
ri
od

O
pe
ra
tio

n
of

SI
F

O
ve
rd
os
e
de
at
hs

av
er
te
d

A
n
es
tim

at
ed

1.
9
to

11
.7
ov
er
do
se

de
at
hs

ar
e
av
er
te
d
pe
r
ye
ar
.

R
ic
ha
rd
so
n
et
al
.

20
08

[3
8]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
90

PW
ID

w
ho

us
e
SI
F
a

Se
lf
-r
ep
or
te
d
SI
F
us
e
(≥

25
vs
.<

25
%

of
in
je
ct
io
ns
)

in
th
e
pr
ev
io
us

6
m
on
th
s

Se
lf
-r
ep
or
te
d
em

pl
oy
m
en
t

(j
ob

w
ith

re
gu
la
r
sa
la
ry

or
te
m
po
ra
ry

w
or
k)

in
th
e
pr
ev
io
us

6
m
on
th
s

(y
es

vs
.n
o)

In
m
ul
tiv

ar
ia
bl
e
G
E
E
an
al
ys
es
,S

IF
us
e
w
as

no
ta
ss
oc
ia
te
d
w
ith

em
pl
oy
m
en
t(
A
O
R
=
1.
05
;9

5%
C
I
0.
88
–1
.2
7)
.

W
oo
d
et
al
.

20
08

[3
9]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
87

PW
ID

w
ho

us
ed

SI
F
a

Se
lf
-r
ep
or
te
d
fr
eq
ue
nt

SI
F

us
e
(≥

75
vs
.<

75
%

of
in
je
ct
io
ns
)
in

th
e

pr
ev
io
us

6
m
on
th
s

Se
lf
-r
ep
or
te
d
re
ce
ip
to

f
sa
fe
r
in
je
ct
io
n
ed
uc
at
io
n

at
th
e
SI
F
in
th
e
pr
ev
io
us

6
m
on
th
s
(y
es

vs
.n
o)

In
m
ul
tiv

ar
ia
bl
e
G
E
E
w
ith

lo
gi
tl
in
k

an
al
ys
es
,f
re
qu
en
tS

IF
us
e
w
as

as
so
ci
at
ed

w
ith

an
in
cr
ea
se
d

lik
el
ih
oo
d
of

re
ce
iv
in
g
sa
fe
r

in
je
ct
io
n
ed
uc
at
io
n
at
th
e
SI
F

(A
O
R
=
1.
47
;9

5%
C
I

1.
22
–1
.7
7)
.

B
ra
vo

et
al
.

20
09

[4
0]

B
ar
ce
lo
na

an
d
M
ad
ri
d,

Sp
ai
n

C
ro
ss
-s
ec
tio

na
l

(d
er
iv
ed

fr
om

pr
os
pe
ct
iv
e

co
ho
rt
)

24
9
pe
op
le
w
ho

in
je
ct

he
ro
in

ag
ed

30
ye
ar
s
or

yo
un
ge
r
(1
37

in
B
ar
ce
lo
na
;1
12

in
M
ad
ri
d)
;7

6%
>
25

ye
ar
s;
26
%

fe
m
al
e

A
ny

us
e
of

at
le
as
to

ne
of

fi
ve

SI
Fs

si
nc
e
la
st

in
te
rv
ie
w

(m
ea
n
=
17
.3

m
on
th
s

[S
D

=
5.
7
m
on
th
s]
)

Se
lf
-r
ep
or
tin

g
of

no
t

bo
rr
ow

in
g
us
ed

sy
ri
ng
es
;n

ot
sh
ar
in
g

in
je
ct
io
n
eq
ui
pm

en
t

si
nc
e
th
e
la
st
in
te
rv
ie
w

(y
es

vs
.n
o)

In
m
ul
tiv
ar
ia
bl
e
lo
gi
st
ic
re
gr
es
si
on

an
al
ys
es
,S

IF
us
e
w
as

as
so
ci
at
ed

w
ith

no
tb

or
ro
w
in
g
us
ed

sy
ri
ng
es

(A
O
R
=
3.
3;

95
%

C
I
1.
4–
7.
7)
.

SI
F
us
e
w
as

no
ts
ig
ni
fi
ca
nt
ly

as
so
ci
at
ed

w
ith

no
ts
ha
ri
ng

in
je
ct
io
n
eq
ui
pm

en
t(
A
O
R
=
1.
1;

95
%

C
I
0.
5–
2.
2)
.

M
ar
sh
al
le
ta
l.

20
09

[4
1]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

79
4
PW

ID
w
ho

us
ed

th
e

SI
F
an
d
re
po
rt
ed

se
xu
al

T
im

e
si
nc
e
re
cr
ui
tm

en
t

fr
om

th
e
SI
F
(m

ea
su
re
d

C
on
si
st
en
tc
on
do
m

us
e

du
ri
ng

va
gi
na
la
nd
/o
r

In
m
ul
tiv

ar
ia
bl
e
G
E
E
w
ith

lo
gi
tl
in
k

an
al
ys
es
,u
se

of
SI
F
he
al
th
ca
re

Curr HIV/AIDS Rep (2017) 14:161–183 169



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

ac
tiv

ity
du
ri
ng

on
e
or

m
or
e
in
te
rv
ie
w
sa

in
SI
F
da
ta
ba
se
);

se
lf
-r
ep
or
te
d
us
e
of

m
ed
ic
al
se
rv
ic
es

at
In
si
te

(e
.g
.n
ur
se

co
ns
ul
ta
tio
n,

H
IV

te
st
in
g,
re
fe
rr
al
to

he
al
th

se
rv
ic
es
)
in

th
e

pr
ev
io
us

6
m
on
th
s
(y
es

vs
.n
o)

an
al
in
te
rc
ou
rs
e
in

th
e

pr
ev
io
us

6
m
on
th
s

(a
lw
ay
s
vs
.u
su
al
ly
,

so
m
et
im

es
,o
cc
as
io
na
lly
,

ne
ve
r)

se
rv
ic
es

w
as

m
ar
gi
na
lly

as
so
ci
at
ed

w
ith

co
ns
is
te
nt

co
nd
om

us
e
am

on
g
th
os
e
w
ith

re
gu
la
r
pa
rt
ne
rs
(A

O
R
=
1.
27
;

95
%

C
I0

.9
9–
1.
64
)b

ut
no
ta
m
on
g

th
os
e
w
ith

ca
su
al
pa
rt
ne
rs

(O
R
=
0.
94
;9

5%
C
I
0.
71
–1
.2
6)
.

T
im

e
si
nc
e
re
cr
ui
tm

en
tf
ro
m

th
e

SI
F
w
as
as
so
ci
at
ed

w
ith

co
ns
is
te
nt

co
nd
om

us
e
am

on
g
th
os
e
w
ith

re
gu
la
r
pa
rt
ne
rs
(A

O
R
=
1.
29
;

95
%

C
I
1.
06
–1
.5
5)

bu
tn

ot
th
os
e

w
ith

ca
su
al
pa
rt
ne
rs

(A
O
R
=
1.
15
;9

5%
C
I

0.
90
–1
.4
7)
.

M
ill
oy

et
al
.

20
09

[4
2]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

90
2
PW

ID
w
ho

us
ed

th
e

SI
Fa

Se
lf
-r
ep
or
te
d
fr
eq
ue
nt

SI
F

us
e
(≥

75
vs
.<

75
%

of
in
je
ct
io
ns
)
in

th
e

pr
ev
io
us

6
m
on
th
s

Se
lf
-r
ep
or
te
d
in
ca
rc
er
at
io
n

in
th
e
pr
ev
io
us

6
m
on
th
s

(y
es

vs
.n
o)

In
m
ul
tiv

ar
ia
bl
e
G
E
E
an
al
ys
es
,

fr
eq
ue
nt

SI
F
us
e
w
as

no
t

as
so
ci
at
ed

w
ith

re
ce
nt

in
ca
rc
er
at
io
n
(A

O
R
0.
99
;9

5%
C
I

0.
79
–1
.2
3)
.

A
nd
re
se
n
an
d
B
oy
d

20
10

[4
3]

V
an
co
uv
er
,C

an
ad
a

M
at
he
m
at
ic
al

si
m
ul
at
io
n

E
st
im

at
ed

50
00

PW
ID

in
po
pu
la
tio

n
SI
F
op
er
at
io
n

B
en
ef
it
co
st
-r
at
io
s
fo
r
th
e

SI
F
ba
se
d
on

pr
ev
en
tio

n
of

in
ci
de
nt

H
IV

in
fe
ct
io
ns

an
d
ov
er
do
se

de
at
hs

M
at
he
m
at
ic
al
m
od
el
lin
g
es
tim

at
ed

th
at
In
si
te
pr
ev
en
ts
ap
pr
ox
im

at
el
y

35
in
ci
de
nt
ca
se
s
of

H
IV

in
fe
ct
io
n

an
d
3
ov
er
do
se

de
at
hs

pe
r
ye
ar
,

pr
ov
id
in
g
an

an
nu
al
ex
ce
ss

of
$6

m
ill
io
n
w
ith

an
av
er
ag
e

co
st
-b
en
ef
it
ra
tio

of
5.
12
:1
.

B
aa
rs
et
al
.

20
10

[4
4]

R
ot
te
rd
am

,U
tr
ec
ht

an
d

So
ut
h
L
im

bu
rg
,

N
et
he
rl
an
ds

C
ro
ss
-s
ec
tio

na
l

30
9
PW

U
D
;m

ea
n
ag
e
(S
D
)

41
.5
(7
.4
)
ye
ar
s;
22
%

fe
m
al
e

Se
lf
-r
ep
or
te
d
SC

F
us
e
at

le
as
to

nc
e
in

th
e
la
st

6
m
on
th
s
(y
es

vs
.n
o)

H
ep
at
iti
s
B
va
cc
in
at
io
n

pr
og
ra
m
m
e
aw

ar
en
es
s

(y
es

vs
.n
o)

an
d

se
lf
-r
ep
or
te
d
up
ta
ke

(y
es

vs
.n
o)

In
m
ul
tiv
ar
ia
bl
e
lo
gi
st
ic
re
gr
es
si
on

an
al
ys
es
,S

C
F
us
er
s
w
er
e
m
or
e

lik
el
y
to

be
aw

ar
e
of

H
ep
at
iti
s
B

va
cc
in
at
io
n
pr
og
ra
m
m
e
th
an

no
n-
us
er
s
(A

O
R
=
1.
86
;9

5%
C
I

1.
04
–3
.3
3)
,b
ut

SC
F
us
e
w
as

no
t

as
so
ci
at
ed

w
ith

H
ep
at
iti
s
B

va
cc
in
at
io
n
up
ta
ke

(p
>
0.
05
;d
at
a

no
ts
ho
w
n)
.

Fi
tz
ge
ra
ld

et
al
.

20
10

[4
5]

b
Sy

dn
ey
,A

us
tr
al
ia

T
im

e
se
ri
es

N
/A

E
st
ab
lis
hm

en
ta
nd

op
er
at
io
n
of

SI
F

Po
lic
e
re
co
rd
ed

tr
en
ds

of
cr
im

in
al
in
ci
de
nt
s
of

ro
bb
er
y,
pr
op
er
ty

cr
im

e
an
d
ill
ic
it
dr
ug

of
fe
nc
es

(u
se

or
de
al

am
ph
et
am

in
es

na
rc
ot
ic
s

an
d
co
ca
in
e)

In
ci
de
nc
e
of

ro
bb
er
y
an
d
pr
op
er
ty

of
fe
nc
es

de
cl
in
ed

in
bo
th

th
e

ne
ig
hb
ou
rh
oo
d
of

SI
F
an
d
th
e
re
st

of
Sy

dn
ey

be
tw
ee
n
19
99

an
d

20
10
.I
lli
ci
td
ru
g
of
fe
nc
e
in
ci
de
nt
s

de
cl
in
ed

in
th
e
ne
ig
hb
ou
rh
oo
d
of

th
e
SI
F
be
tw
ee
n
19
99

an
d
20
03

an
d
th
en

re
m
ai
ne
d
st
ab
le
un
til

20
09
.A

si
m
ila
r
pa
tte
rn

w
as

ob
se
rv
ed

in
th
e
re
st
of

Sy
dn
ey

(d
ru
g
ar
re
st
s
de
cl
in
ed

fr
om

19
99

170 Curr HIV/AIDS Rep (2017) 14:161–183



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

to
20
03
,b
ut

w
ith

a
sl
ig
ht

up
w
ar
d

tr
en
d
fr
om

20
03

to
20
10
).

L
lo
yd
-S
m
ith

et
al
.

20
10

[4
6]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
83

PW
ID

w
ho

us
ed

SI
F
a

R
ef
er
ra
lt
o
ho
sp
ita
lb
y
a
SI
F

nu
rs
e
(y
es

vs
.n
o)
,

m
ea
su
re
d
by

lin
ka
ge

to
SI
F
da
ta
ba
se

H
os
pi
ta
liz
at
io
n
fo
r
C
IR
I

(y
es

vs
.n
o)
;d

ur
at
io
n
of

ho
sp
ita
liz
at
io
n
(i
n
da
ys
),

bo
th

m
ea
su
re
d
by

lin
ka
ge
s
to

lo
ca
lh

os
pi
ta
l

in
pa
tie
nt

da
ta
ba
se

In
m
ul
tiv
ar
ia
bl
e
C
ox

re
gr
es
si
on

an
al
ys
es
,r
ef
er
ra
lt
o
ho
sp
ita
lb

y
SI
F
nu
rs
es

w
as

as
so
ci
at
ed

w
ith

in
cr
ea
se
d
lik
el
ih
oo
d
of

ho
sp
ita
liz
at
io
n
fo
r
C
IR
I

(A
H
R
=
5.
38
;9

5%
C
I

3.
39
–8
.5
5)
.R

ef
er
ra
lt
o
ho
sp
ita
lb
y

SI
F
nu
rs
es

w
as

si
gn
if
ic
an
tly

an
d

in
de
pe
nd
en
tly

as
so
ci
at
ed

w
ith

sh
or
te
r
du
ra
tio

n
of

st
ay

in
ho
sp
ita
l

(4
da
ys

[I
Q
R
2–
7]

vs
.1
2
da
ys

[I
Q
R
5–
33
])
.E

ac
h
re
fe
rr
al
by

a
SI
F
nu
rs
e
w
ou
ld

re
su
lt
in

an
es
tim

at
ed

sa
vi
ng
s
of

$C
A
D
56
96

[I
Q
R
$2
13
6–
18
,5
12
].

M
ill
oy

et
al
.

20
10

[4
7]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
83

PW
ID

w
ho

us
ed

SI
F
a

Se
lf
-r
ep
or
te
d
fr
eq
ue
nt

SI
F

us
e
(≥

75
vs
.<

75
%

of
in
je
ct
io
ns
)
in

th
e

pr
ev
io
us

6
m
on
th
s

Se
lf
-r
ep
or
te
d
in
ab
ili
ty

to
ac
ce
ss

ad
di
ct
io
n

tr
ea
tm

en
ti
n
th
e
pr
ev
io
us

6
m
on
th
s
(y
es

vs
.n
o)

In
bi
va
ri
ab
le
G
E
E
w
ith

lo
gi
tl
in
k

an
al
ys
es
,f
re
qu
en
tS

IF
us
e
w
as

no
t

si
gn
if
ic
an
tly

as
so
ci
at
ed

w
ith

tr
yi
ng

bu
tb

ei
ng

un
ab
le
to

ac
ce
ss

ad
di
ct
io
n
tr
ea
tm

en
t(
O
R
=
1.
08
;

95
%

C
I
0.
84
–1
.4
0)
.

Pi
nk
er
to
n
et
al
.

20
10

[4
8]

V
an
co
uv
er
,C

an
ad
a

M
at
he
m
at
ic
al

si
m
ul
at
io
n

E
st
im

at
ed

50
00

PW
ID

O
pe
ra
tio
n
of

SI
F

A
nn
ua
ln

um
be
r
of

H
IV

in
fe
ct
io
ns

an
d
as
so
ci
at
ed

co
st
s

If
th
e
SI
F
ce
as
ed

op
er
at
in
g,
th
er
e

w
ou
ld

be
an

es
tim

at
ed

in
cr
ea
se

fr
om

17
9.
3
to

26
2.
8
an
nu
al

in
ci
de
nt

H
IV

in
fe
ct
io
ns

am
on
g

lo
ca
lP

W
ID

,w
hi
ch

w
ou
ld

be
as
so
ci
at
ed

w
ith

$C
A
D
17
.6

m
ill
io
n
in

lif
et
im

e
H
IV
-r
el
at
ed

he
al
th
ca
re

co
st
s.
T
he
se

sa
vi
ng
s

fr
om

fu
tu
re

hy
po
th
et
ic
al

he
al
th
ca
re
co
st
s
ex
ce
ed

th
e
an
nu
al

op
er
at
in
g
co
st
s
of

th
e
SI
F

(a
pp
ro
xi
m
at
el
y
$C

A
D
3
m
ill
io
n)
.

Sa
lm

on
et
al
.

20
10

[4
9]

Sy
dn
ey
,A

us
tr
al
ia

Pr
e-
po
st

ec
ol
og
ic
al

20
,4
09

am
bu
la
nc
e

at
te
nd
ee
s
at

op
io
id
-r
el
at
ed

ov
er
do
se
s

(1
48
5
in

th
e
SI
F

ne
ig
hb
ou
rh
oo
d)

be
fo
re

an
d
af
te
r
th
e
op
en
in
g
of

th
e
SI
F

E
st
ab
lis
hm

en
ta
nd

op
er
at
io
n
of

SI
F

(3
6
m
on
th
s
be
fo
re

vs
.

60
m
on
th
s
af
te
r
th
e
SI
F

op
en
ed
)

A
ve
ra
ge

m
on
th
ly

am
bu
la
nc
e
at
te
nd
an
ce
s

at
su
sp
ec
te
d

op
io
id
-r
el
at
ed

ov
er
do
se
s

in
th
e
vi
ci
ni
ty

of
th
e
SI
F

vs
.t
he

re
st
of

th
e
st
at
e

(m
ea
su
re
d
th
ro
ug
h

am
bu
la
nc
e
se
rv
ic
e

da
ta
ba
se
)

A
ft
er

th
e
op
en
in
g
of

th
e
SI
F,
th
e

av
er
ag
e
m
on
th
ly

am
bu
la
nc
e

at
te
nd
an
ce
s
at
su
sp
ec
te
d

op
io
id
-r
el
at
ed

ov
er
do
se
s
de
cl
in
ed

si
gn
if
ic
an
tly

in
th
e
im

m
ed
ia
te

vi
ci
ni
ty

of
th
e
SI
F
(b
y
68
%
)

co
m
pa
re
d
to
61
%

in
th
e
re
st
of

th
e

st
at
e
du
ri
ng

SI
F
op
er
at
in
g
ho
ur
s

(p
=
0.
00
2)
.D

ur
in
g
th
e
SI
F

op
er
at
in
g
ho
ur
s,
th
is
di
ff
er
en
ce

w
as

m
or
e
pr
on
ou
nc
ed

w
ith

an
80
%

de
cl
in
e
in

th
e
im

m
ed
ia
te

Curr HIV/AIDS Rep (2017) 14:161–183 171



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

vi
ci
ni
ty

of
th
e
SI
F
co
m
pa
re
d
to

a
60
%

de
cl
in
e
in
th
e
re
st
of

th
e
st
at
e

(p
<
0.
00
1)
.

Sc
he
rb
au
m

et
al
.

20
10

[5
0]

E
ss
en
,G

er
m
an
y

Pr
os
pe
ct
iv
e

co
ho
rt

12
9
PW

ID
w
ho

in
iti
at
ed

us
e
of

th
e
SI
F
or

be
ga
n

at
te
nd
in
g
th
e
SI
F
ag
ai
n

af
te
r
6+

w
ee
ks

of
no
n-
at
te
nd
an
ce
;m

ea
n

ag
e
(S
D
)
31

(6
);
25
%

fe
m
al
e

C
ha
ng
es

ov
er

tim
e
(1
,2
,

3
m
on
th
s
af
te
r
fi
rs
tu

se
of

SI
F
vs
.f
ir
st
us
e
of

SI
F)

O
ut
do
or

dr
ug

us
e;
us
e
of

no
n-
st
er
ile

eq
ui
pm

en
t;

eq
ui
pm

en
ts
ha
ri
ng
;

in
je
ct
io
n-
re
la
te
d

ab
sc
es
se
s

C
om

pa
re
d
to

ba
se
lin
e,
at
1
m
on
th

fo
llo

w
-u
p
of

fi
rs
tu

se
of

th
e
SI
F,

th
e
pr
op
or
tio
n
of

71
pa
rt
ic
ip
an
ts

w
ho

re
po
rt
ed

ou
td
oo
r
dr
ug

us
e,

us
e
of

no
n-
st
er
ile

eq
ui
pm

en
ta
nd

eq
ui
pm

en
ts
ha
ri
ng

re
m
ai
ne
d

re
la
tiv

el
y
st
ab
le
at
ap
pr
ox
im

at
el
y

50
,5
0
an
d
20
%
,r
es
pe
ct
iv
el
y
(a
ll

p
>
0.
30
).
A
t1

m
on
th

fo
llo
w
-u
p

co
m
pa
re
d
to

ba
se
lin
e,
th
e

pr
op
or
tio

n
w
ho

ha
d

in
je
ct
io
n-
re
la
te
d
ab
sc
es
se
s
w
as

si
m
ila
r
(8
.5
vs
.4
.2
%
,p

>
0.
30
).

A
t3

m
on
th
s
fo
llo

w
-u
p
of

fi
rs
tu
se

of
th
e
SI
F,
th
e
pr
op
or
tio

n
of

26
pa
rt
ic
ip
an
ts
w
ho

us
ed

dr
ug
s

ou
td
oo
rs
,u
se
d
no
n-
st
er
ile

eq
ui
pm

en
t,
sh
ar
ed

eq
ui
pm

en
ta
nd

ha
d
ab
sc
es
se
s
w
er
e
co
m
pa
ra
bl
e
to

ba
se
lin

e
(a
ll
p
>
0.
30
;d

at
a
no
t

sh
ow

n)
.

D
eb
ec
k
et
al
.

20
11

[5
1]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
90

PW
ID

w
ho

us
ed

SI
F
a

R
eg
ul
ar

(≥
w
ee
kl
y
vs
.<

w
ee
kl
y)

SI
F
us
e
at

ba
se
lin

e;
C
on
ta
ct
w
ith

ad
di
ct
io
ns

co
un
se
llo
r
(a
t

le
as
to

nc
e
be
fo
re

ev
en
t

or
ce
ns
or

da
te
)a
tt
he

SI
F

(b
ot
h
m
ea
su
re
d
th
ro
ug
h

SI
F
da
ta
ba
se
)

Se
lf
-r
ep
or
te
d
up
ta
ke

of
ad
di
ct
io
n
tr
ea
tm

en
t(
al
l

tr
ea
tm

en
tm

od
al
iti
es

in
cl
ud
in
g
re
si
de
nt
ia
l

tr
ea
tm

en
ta
nd

m
et
ha
do
ne

m
ai
nt
en
an
ce

th
er
ap
y)
;s
el
f-
re
po
rt
ed

in
je
ct
io
n
ce
ss
at
io
n
fo
r

≥
6
m
on
th
s

In
m
ul
tiv
ar
ia
bl
e
C
ox

re
gr
es
si
on

an
al
ys
es
,r
eg
ul
ar

SI
F
us
e

(A
H
R
=
1.
33
;9
5%

C
I1

.0
4–
1.
72
)

an
d
ha
vi
ng

co
nt
ac
tw

ith
th
e

ad
di
ct
io
n
co
un
se
llo

r
w
ith

in
th
e

SI
F
(A

H
R
=
1.
54
;9

5%
C
I

1.
13
–2
.0
8)

w
er
e
in
de
pe
nd
en
tly

an
d
po
si
tiv

el
y
as
so
ci
at
ed

w
ith

in
iti
at
io
n
of

ad
di
ct
io
n
tr
ea
tm

en
t.

E
nr
ol
m
en
ti
n
m
et
ha
do
ne

m
ai
nt
en
an
ce

th
er
ap
y

(A
H
R
=
1.
57
;9
5%

C
I1

.0
2–
2.
40
)

an
d
ot
he
r
ad
di
ct
io
n
tr
ea
tm

en
t

(A
H
R
=
1.
85
;9
5%

C
I1

.0
6–
3.
24
)

w
er
e
po
si
tiv
el
y
as
so
ci
at
ed

w
ith

in
je
ct
io
n
dr
ug

us
e
ce
ss
at
io
n.

M
ar
sh
al
le
ta
l.

20
11

[5
2]

V
an
co
uv
er
,C

an
ad
a

Pr
e-
po
st

ec
ol
og
ic
al

29
0
de
ce
de
nt
s;
m
ed
ia
n
ag
e

(I
Q
R
)
40

(3
2–
48
)
ye
ar
s;

21
%

fe
m
al
e

E
st
ab
lis
hm

en
to

f
SI
F

(2
ye
ar
s
af
te
r
vs
.2

ye
ar
s

pr
io
r
to

SI
F
op
en
in
g)

Fa
ta
lo

ve
rd
os
e
(m

ea
su
re
d

by
co
ro
ne
r
re
co
rd
s)

Fa
ta
lo

ve
rd
os
e
de
cr
ea
se
d
by

35
.0
%

w
ith

in
50
0
m

fr
om

th
e
SI
F
fr
om

25
3.
8
to
16
5.
1
de
at
hs

pe
r
10
0,
00
0

pe
rs
on
-y
ea
rs
(p

=
0.
04
8)

in
th
e

2
ye
ar
s
af
te
r
th
e
op
en
in
g
of

th
e

SI
F
vs
.t
he

2
ye
ar
s
pr
io
rt
o
th
e
SI
F

op
en
in
g,
co
m
pa
re
d
to

a
9.
3%

172 Curr HIV/AIDS Rep (2017) 14:161–183



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

re
du
ct
io
n
in

fa
ta
lo

ve
rd
os
e
fr
om

7.
6
to

6.
9
pe
r
10
0,
00
0

pe
rs
on
-y
ea
rs
in

th
e
re
st
of

th
e
ci
ty

(p
=
0.
49
0)
.T

he
se

ra
te
ch
an
ge
s

w
er
e
si
gn
if
ic
an
tly

di
ff
er
en
t

(p
=
0.
04
9)
.

Pi
nk
er
to
n
et
al
.

20
11

[5
3]

V
an
co
uv
er
,C

an
ad
a

M
at
he
m
at
ic
al

si
m
ul
at
io
n

E
st
im

at
ed

50
00

PW
ID

in
po
pu
la
tio

n
O
pe
ra
tio
n
of

SI
F

A
nn
ua
ln

um
be
r
of

H
IV

in
fe
ct
io
ns

an
d
as
so
ci
at
ed

co
st
s

T
he

SI
F
pr
ev
en
ts
an

es
tim

at
ed

av
er
ag
e
of

5.
6
in
fe
ct
io
ns

ye
ar

(9
0%

C
I
4.
0–
7.
6)
,r
ed
uc
in
g
H
IV

in
ci
de
nc
e
by

an
es
tim

at
ed

6–
11
%

am
on
g
lo
ca
lP

W
ID

an
d
av
er
tin

g
m
or
e
th
an

$C
A
D
1
m
ill
io
n
in

fu
tu
re

H
IV
-r
el
at
ed

he
al
th
ca
re

co
st
s,
an
d
ac
co
un
tin

g
fo
r
an

es
tim

at
ed

$2
00
,0
00
–$
40
0,
00
0
in

sa
vi
ng
s
pe
r
ye
ar

af
te
r
co
ns
id
er
in
g

th
e
SI
F
’s
op
er
at
in
g
co
st
s.

A
nd
re
se
n
an
d

Jo
za
gh
i2

01
2
[7
•]

V
an
co
uv
er
,C

an
ad
a

M
at
he
m
at
ic
al

si
m
ul
at
io
n

E
st
im

at
ed

50
00

PW
ID

in
po
pu
la
tio

n
SI
F
op
er
at
io
n

C
os
t-
be
ne
fi
tr
at
io
s

M
at
he
m
at
ic
al
m
od
el
lin
g
es
tim

at
ed

th
at
th
e
SI
F
pr
ev
en
ts
22

in
ci
de
nt

H
IV

in
fe
ct
io
ns

pe
ry

ea
r,
pr
ov
id
in
g

an
av
er
ag
e
co
st
-b
en
ef
it
ra
tio

of
3.
09
:1
.

L
lo
yd
-S
m
ith

et
al
.

20
12

[5
4]

V
an
co
uv
er
,C

an
ad
a

Pr
os
pe
ct
iv
e

co
ho
rt

10
83

PW
ID

w
ho

us
ed

SI
F
a

R
ef
er
ra
lt
o
ho
sp
ita
lb
y
a
SI
F

nu
rs
e
(y
es

vs
.n
o)
,

m
ea
su
re
d
by

lin
ka
ge

to
SI
F
da
ta
ba
se

E
D
us
e
fo
r
C
IR
I
(y
es

vs
.

no
),
m
ea
su
re
d
by

lin
ka
ge

to
lo
ca
lh

os
pi
ta
lE

D
da
ta
ba
se

In
m
ul
tiv
ar
ia
bl
e
C
ox

re
gr
es
si
on

an
al
ys
es
,r
ef
er
ra
lt
o
ho
sp
ita
lb

y
SI
F
nu
rs
es

w
as

in
de
pe
nd
en
tly

an
d

po
si
tiv

el
y
as
so
ci
at
ed

w
ith

E
D
us
e

fo
r
C
IR
I
am

on
g
fe
m
al
es

(A
O
R
=
4.
48
;9
5%

C
I2

.7
6–
7.
30
)

an
d
m
al
es

(A
O
R
=
2.
97
;9

5%
C
I

1.
93
–4
.5
7)
.

D
on
ne
lly

an
d

M
ah
on
ey

20
13

b

[5
5]

Sy
dn
ey
,A

us
tr
al
ia

T
im

e
se
ri
es

N
/A

E
st
ab
lis
hm

en
ta
nd

op
er
at
io
n
of

SI
F

Po
lic
e-
re
co
rd
ed

tr
en
ds

in
cr
im

in
al
in
ci
de
nt
s
of

ro
bb
er
y,
th
ef
ta
nd

ill
ic
it

dr
ug

of
fe
nc
es

In
ci
de
nt
s
of

ro
bb
er
y
an
d
th
ef
t

in
ci
de
nt
s
de
cl
in
ed

ov
er

tim
e
in

ne
ig
hb
ou
rh
oo
d
of

SI
F
si
nc
e
it
w
as

es
ta
bl
is
he
d
(c
on
si
st
en
tw

ith
th
e

re
st
of

Sy
dn
ey
)
(a
ll
p
<
0.
00
1)
.

Po
ss
es
si
on

of
ill
ic
it
su
bs
ta
nc
es

re
m
ai
ne
d
st
ab
le
fr
om

M
ay

20
01

(w
he
n
SI
F
op
en
ed
)
to

20
08

bu
t

in
cr
ea
se
d
fr
om

20
09

on
w
ar
ds

in
bo
th
th
e
ne
ig
hb
ou
rh
oo
d
of

th
e
SI
F

an
d
in

th
e
re
st
of

Sy
dn
ey
.A

si
m
ila
r
tr
en
d
w
as

do
cu
m
en
te
d

w
ith

cr
im

e
ra
te
s
pe
r
10
0,
00
0

po
pu
la
tio
n.
T
he
re

w
er
e
no

ch
an
ge
s
in

tr
en
ds

of
dr
ug
-r
el
at
ed

in
ci
de
nt
s
oc
cu
rr
in
g
in
th
e
50

m
.o
f

th
e
SI
F
du
ri
ng

th
e
st
ud
y
pe
ri
od
.

Curr HIV/AIDS Rep (2017) 14:161–183 173



T
ab

le
2

(c
on
tin

ue
d)

A
ut
ho
rs

L
oc
at
io
n

S
tu
dy

de
si
gn

Pa
rt
ic
ip
an
ts

E
xp
os
ur
e(
s)

O
ut
co
m
e(
s)

M
ai
n
fi
nd
in
gs

V
ec
in
o
et
al
.

20
13

[5
6]

B
ar
ce
lo
na
,S

pa
in

Pr
e-
po
st

ec
ol
og
ic
al

N
/A

E
st
ab
lis
hm

en
to

f
SC

Fs
(a
ft
er

vs
.b
ef
or
e)

M
on
th
ly
-a
ve
ra
ge
d
pu
bl
ic
ly

di
sc
ar
de
d
sy
ri
ng
es

(c
ol
le
ct
ed

by
lo
ca
l

se
rv
ic
es
)

A
ft
er
th
e
op
en
in
g
of

tw
o
SC

Fs
,t
he
re

w
as

a
si
gn
if
ic
an
tr
ed
uc
tio

n
in

th
e

av
er
ag
e
m
on
th
ly

nu
m
be
r
of

pu
bl
ic
ly

di
sc
ar
de
d
sy
ri
ng
es

(f
ro
m

13
.1
3
in

20
04

to
3.
19

in
20
12
).

Jo
za
gh
ia
nd

V
an
co
uv
er

A
re
a

N
et
w
or
k
of

D
ru
g

U
se
rs
20
14

[5
7]

V
an
co
uv
er
,C

an
ad
a

M
at
he
m
at
ic
al

si
m
ul
at
io
n

E
st
im

at
ed

43
30

pe
op
le
w
ho

sm
ok
e
cr
ac
k
co
ca
in
e

O
pe
ra
tio
n
of

an
un
sa
nc
tio

ne
d
su
pe
rv
is
ed

in
ha
la
tio
n
ro
om

(S
IR
)

B
en
ef
it-
co
st
an
d

co
st
-e
ff
ec
tiv

en
es
s
ra
tio

s
fo
r
th
e
SI
R
ba
se
d
on

pr
ev
en
tio

n
of

in
ci
de
nt

H
C
V
in
fe
ct
io
ns

T
he

SI
R
pr
ev
en
te
d
an

es
tim

at
ed

57
in
ci
de
nt

ca
se
s
of

H
C
V
in
fe
ct
io
n

pe
ry
ea
r,
pr
ov
id
in
g
av
er
ag
e
an
nu
al

sa
vi
ng
s
of

$C
A
D
1.
8
m
ill
io
n
pe
r

ye
ar

w
ith

an
av
er
ag
e
be
ne
fi
t-
co
st

ra
tio

of
12
.1
:1

an
d
a
m
ar
gi
na
l

co
st
-e
ff
ec
tiv

en
es
s
ra
tio

ra
ng
in
g

fr
om

$C
A
D
17
05

to
97
,2
03
.

K
in
na
rd

et
al
.

20
14

[5
8]

C
op
en
ha
ge
n,
D
en
m
ar
k

C
ro
ss
-s
ec
tio

na
l

41
PW

ID
w
ho

us
ed

SI
F;

m
ed
ia
n
ag
e
(I
Q
R
)
37

(3
0;

43
)
ye
ar
s;
9.
8%

fe
m
al
e

O
pe
ni
ng

of
th
e
SI
F
(a
ft
er

vs
.b
ef
or
e)

Se
lf
-r
ep
or
te
d
pe
rc
ei
ve
d

ch
an
ge
s
in

sy
ri
ng
e

di
sp
os
al
pr
ac
tic
es

an
d

in
je
ct
io
n-
re
la
te
d
ri
sk

be
ha
vi
ou
rs

In
to
ta
l,
24

pa
rt
ic
ip
an
ts
(5
8.
5%

)
re
po
rt
ed

ch
an
gi
ng

sy
ri
ng
e

di
sp
os
al
pr
ac
tic
es

(w
ith

23
re
po
rt
in
g
ch
an
ge

fr
om

no
ta
lw
ay
s

to
al
w
ay
s
di
sp
os
in
g
sa
fe
ly
)
af
te
r

th
e
SI
F
op
en
in
g
(p

<
0.
00
1)
.

75
.6
%

re
po
rt
ed

re
du
ct
io
ns

in
in
je
ct
io
n
ri
sk

be
ha
vi
ou
rs
af
te
r
SI
F

op
en
in
g
(6
3.
4%

le
ss

ru
sh
ed

in
je
ct
in
g;

56
.1
%

fe
w
er
ou
td
oo
r

in
je
ct
io
ns
;5

3.
7%

st
op
pe
d
sy
ri
ng
e

sh
ar
in
g;

43
.9
%

cl
ea
ne
d
in
je
ct
io
n

si
te
s
m
or
e
of
te
n)
.

Sk
el
to
n
et
al
.

20
16

[5
9]

Sy
dn
ey
,A

us
tr
al
ia

Se
ri
es cr
os
s-
se
ct
io
na
l

SI
F
st
af
f
an
d
cl
ie
nt
s

Sm
ok
in
g
ce
ss
at
io
n
ca
re

or
ga
ni
za
tio
na
lc
ha
ng
e

in
te
rv
en
tio
n
at
th
e
SI
F

(a
ft
er

vs
.b
ef
or
e)

Se
lf
-r
ep
or
te
d
re
ce
ip
to

f
sm

ok
in
g
ce
ss
at
io
n
ca
re

at
th
e
SI
F
(a
m
on
g
SI
F

us
er
s)
;s
el
f-
re
po
rt
ed

sm
ok
in
g
ce
ss
at
io
n
ca
re

st
ra
te
gi
es

(a
m
on
g
SI
F

st
af
f)

In
th
e
po
st
in
te
rv
en
tio

n
pe
ri
od
,m

or
e

SI
F
us
er
s
re
po
rt
ed

re
ce
iv
in
g

sm
ok
in
g
ce
ss
at
io
n
ca
re

(p
<
0.
05
),
an
d
m
or
e
SI
F
st
af
f

re
po
rt
ed

pr
ov
id
in
g
ve
rb
al
ad
vi
ce

re
ga
rd
in
g
sm

ok
in
g
ce
ss
at
io
n,
of
fe
r

of
fr
ee

ni
co
tin

e
re
pl
ac
em

en
t

th
er
ap
y,
re
fe
rr
al
to
a
ph
ys
ic
ia
n
an
d

fo
llo

w
up

to
ch
ec
k
on

sm
ok
in
g

ce
ss
at
io
n
pr
og
re
ss

(a
ll
p
<
0.
01
).

To
th

et
al
.2
01
6
[6
0]

C
op
en
ha
ge
n,
A
ar
hu
s
an
d

O
de
ns
e,
D
en
m
ar
k

C
ro
ss
-s
ec
tio

na
l

15
4
PW

U
D
w
ho

us
ed

at
le
as
to

ne
of

fi
ve

SC
Fs
;

10
%

<
30

ye
ar
s;
25
%

fe
m
al
e

Se
lf
-r
ep
or
te
d
re
ce
ip
to

f
ed
uc
at
io
n
in

hy
gi
en
ic

in
je
ct
io
n
pr
ac
tic
es

at
SC

F;
Se
lf
-r
ep
or
te
d
re
fe
rr
al
to

m
ed
ic
al
he
lp

by
SC

F
st
af
f

Se
lf
-r
ep
or
te
d
us
e
of

SC
F
to

ac
ce
ss

cl
ea
n
in
je
ct
io
n

eq
ui
pm

en
t(
ye
s
vs
.n
o)
;

Se
lf
-r
ep
or
te
d
re
ce
ip
to

f
tr
ea
tm

en
tf
or

co
nd
iti
on

(y
es

vs
.n
o)

T
ho
se

w
ho

ha
d
re
ce
iv
ed

ed
uc
at
io
n

on
hy
gi
en
ic
in
je
ct
io
n
pr
ac
tic
es

at
a

SC
F
w
er
e
m
or
e
lik

el
y
to

ac
ce
ss

SC
Fs

fo
r
cl
ea
n
in
je
ct
io
n

eq
ui
pm

en
tv

s.
th
os
e
w
ho

ha
d
no
t

re
ce
iv
ed

su
ch

ed
uc
at
io
n
(6
8.
8
vs
.

25
.9
%
,p

=
0.
02
4)
.T

ho
se

ad
vi
se
d

to
se
ek

m
ed
ic
al
he
lp

by
st
af
f
fo
r
a

m
ed
ic
al
co
nd
iti
on

w
er
e
m
or
e

lik
el
y
to

re
ce
iv
e
tr
ea
tm

en
tf
or

th
e

co
nd
iti
on

th
an

w
ho

w
er
e
no
t

174 Curr HIV/AIDS Rep (2017) 14:161–183



study found that frequent SIF clients were more likely to ex-
perience an overdose within the SIF, likely due to their greater
exposure time at the facility [21]. Finally, a study conducted in
Vancouver examined the association between frequent SIF
use and recent non-fatal overdose among PWID and produced
null results [36].

1b. Drug-Related Risk Behaviours

Nine studies evaluated the relationship between SCFs and
levels of drug use or drug-related behaviours that may in-
crease risk of infectious disease transmission and other harms
[23, 25, 26, 28, 35, 40, 50, 58, 62]. Of these, four studies
examined the relationship between SCF use and syringe shar-
ing [23, 25, 40, 50], three of which provided evidence of an
inverse association [23, 25, 40]. For example, a cross-
sectional study of PWID in Vancouver found that regular
SIF users were 70% less likely to report borrowing or lending
used syringes, despite the fact that SIF users and non-users
reported similar levels of syringe sharing prior to the estab-
lishment of the SIF in retrospective analyses [23]. Two studies
(conducted in Demark and Vancouver) demonstrated an asso-
ciation between SCF use and decreased likelihood of other
types of unsafe injection behaviours, including reusing of sy-
ringes, injecting outdoors, and rushing injections, as well as an
increased likelihood of safe behaviours such as using clean
water for injecting, cooking or filtering drugs, and safely
disposing syringes [31, 58]. Only one small German study
with a short follow-up period found no evidence of an
association between SCF use and injection-related risks
(e.g. public drug use; equipment sharing) [50]. This study
also found that SIF use was not significantly associated
with development of cutaneous injection-related infec-
tions, as was found in a prospective study conducted in
Vancouver [35, 50]. With regard to drug use patterns, a
study undertaken in Vancouver found no substantial
changes in rates of relapse into injection drug use, ceasing
injection, ceasing binge drug use, or participation in meth-
adone maintenance therapy (MMT) after the SIF opened
among a prospective cohort of PWUD [26]. As well, an-
other prospective Vancouver study found that the rate of
recent initiation into injection drug use among SIF users was
markedly lower than the estimated background community-
level rate of injection initiation [28].

1c. Other Health and Social Outcomes

Two prospective cohort studies from Vancouver exam-
ined health or social outcomes among PWUD other than
overdose-related outcomes or drug-related behaviours [38,
41]. One of these found that SIF use was not significantly
associated with employment in multivariable analyses
[38]. The other study found that both use of SIF servicesT
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and time since recruitment from the SIF were independent-
ly and positively associated with consistent condom use
among PWID with regular but not casual partners [41].

Objective 2: to Connect PWUDwith Addiction Treatment
and Other Health and Social Services

2a. Addiction Treatment

Four studies provided evidence of a positive association
between SCF use and uptake of addiction treatment [27, 32,
34, 51]. For example, a prospective study of PWID in
Vancouver found that at least weekly SIF use and contact
with a SIF addictions counsellor were associated with more
rapid entry into detoxification programmes [27]. A follow-up
study demonstrated that rates of entry into detoxification
programmes among SIF users increased by more than 30%
in the year after compared to the year before the SIF was
established [32]. Further, this study found that such enrolment
in a detoxification programme was associated with earlier
entry into MMT and other forms of addiction treatment, as
well as subsequent declines in injections at the SIF [32]. An
additional prospective study in Vancouver found that at least
weekly SIF use was positively associated with enrolment in
addiction treatment, which in turn was associated with an
increased likelihood of injection cessation [51]. Similarly, a
prospective study of PWID in Sydney found that frequent SIF
use was positively associated with referral to addiction treat-
ment, although analyses with addiction treatment uptake as
the outcome produced null results [34]. In addition, a sole
study examining barriers to treatment found that frequent
SIF use was not significantly associated with inability to ac-
cess addiction treatment among SIF users in Vancouver [47].

2b. Other Health and Social Services

Six studies examined the association between SCF use
and utilization of health or social services other than ad-
diction treatment [19, 39, 44, 46, 54, 60]. For instance, a
recent multi-site cross-sectional study of SCF users in
Denmark found that being advised to seek treatment for
a medical condition by SCF staff was associated with an
increased likelihood of receiving treatment [60].
Additionally, two separate prospective cohort studies of
SIF users in Vancouver found that those referred to hos-
pital by SIF nurses were more likely to access the emer-
gency department and receive hospital care, respectively,
for cutaneous injection-related infections [46, 54]. Further,
the latter study also found that such referrals were associ-
ated with shorter durations of hospitalization [46]. Three
studies (conducted in Canada, Germany and Denmark)
demonstrated links between SCF use and utilization of edu-
cation on safer drug use practices at SCFs [19, 39, 60], while

the German study also found an association between frequent
SCF use and greater likelihood of accessing syringe exchange
services, medical services and counselling at the SCF [19].
Another study, conducted in three cities in the Netherlands,
found that SCF users had a higher level of awareness but a
similar prevalence of uptake of a hepatitis B vaccination pro-
gramme compared to non-users [44].

Two additional studies examined health-related outcomes
associated with programmes offered within SCFs [59, 61]. A
recent Vancouver study of a pilot drug checking program of-
fered within Insite found that SIF clients who checked their
drugs and received a positive result for fentanyl (a powerful
opioid associated with elevated overdose risk) were more like-
ly to reduce their doses but not to dispose of their drugs com-
pared to those receiving negative results [61]. Another study
found that the implementation of a smoking cessation organi-
zational change intervention in the Sydney SIF was associated
with an increased likelihood of receiving smoking cessation
care among SIF clients [59].

Objective 3: to Reduce the Public Order and Safety
Problems Associated with Injection Drug Use

3a. Public Drug Use and Publicly Discarded Injection
Equipment

Five studies have demonstrated the role of SCFs in address-
ing public disorder associated with illicit drug use [5, 24, 29,
30, 56]. An ecological study employing a prospective data
collection protocol found that the establishment of a SIF in
Vancouver was associated with reductions in the number of
people injecting drugs in public, publicly discarded syringes
and injection-related litter, independent of changes in police
presence and weather patterns [5]. Similarly, there were ob-
served declines in publicly-discarded syringes and public in-
jection in the neighbourhood of the SIF in Sydney after the
facility opened [29, 30]. There were also increases in the pro-
portion of residents who agreed with positive statements re-
garding SIFs (including that these reduce public injection and
public disposal of used syringes), although opinions were
mixed among business owners [24]. Another study found that
the opening of SCFs in Barcelona, Spain, was associated with
a significant reduction in the number of publicly-discarded
syringes collected by local services [56].

3b. Crime

Six studies examined the association between SCF op-
eration and drug-related crime [11, 22, 42, 45, 30, 55]. Of
these, four were conducted in Sydney and found no chang-
es in police-recorded thefts or robbery incidents, drug pos-
session, drug dealing or illicit drug offences in the
neighbourhood of the SIF after the facility was established
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[22, 45, 30, 55]. Similar results have been observed in
Vancouver. For example, a before and after study of local
crime statistics found no increases in incidents of drug
trafficking or assaults/robbery in the neighbourhood of
the SIF after the facility opened [11]. In addition, a pro-
spective cohort study of PWID in Vancouver demonstrated
that frequent SIF use was not associated with recent incar-
ceration in multivariable analyses [42].

3c. Cost-Effectiveness

A total of six studies have evaluated the cost-effectiveness of
SCFs, all of which were conducted in Vancouver [33, 43, 48,
53, 57, 63]. Five studies examined the economic impacts of
Insite and found it to be cost-effective [33, 43, 48, 53, 63].
For example, a simulation study estimated that the SIF provides
an excess of $CAD 6 million per year (due to averted overdose
deaths and incident HIV cases) after considering the facility’s
annual operating costs [43]. Others have provided more con-
servative estimates, including a study estimating that the pre-
vention of incident HIV cases and overdose deaths by the SIF
provides an excess of $CAD 200,000–400,000 per year [53].
Additionally, a recent study of the cost-effectiveness of an un-
sanctioned peer-run SIR found that the facility saved an annual
average of $CAD 1.8 million due to the prevention of incident
cases of hepatitis C (HCV) infection [57].

Discussion

In the present systematic review, we identified consistent,
methodologically sound evidence demonstrating the effec-
tiveness of SCFs in achieving their primary health and public
order objectives. Further, the available evidence does not sup-
port concerns regarding the potential negative consequences
of establishing SCFs, including that these promote drug use or
attract crime.

The prevention of drug-related overdose fatalities repre-
sents a significant public health challenge in many settings,
particularly in North America, where opioid-related overdose
deaths have reached epidemic levels and become a leading
cause of accidental death in many jurisdictions [4]. Given that
early, rapid and well-equipped overdose intervention is avail-
able within SCFs [8], and that these facilities have been shown
to attract PWUD who possess risk factors for overdose (e.g.
homelessness, high-intensity drug use) [8, 19, 21, 64–66], the
broader expansion of SCFs in settings contending with over-
dose epidemics may afford opportunities to mitigate overdose-
related morbidity and mortality. Indeed, compelling ecological
and simulation studies included in this review have demonstrat-
ed the contributions of SCFs to reductions in overdose-related
deaths, emergency department presentations and ambulance
attendances [18, 20, 29, 37, 49, 52]. It is also noteworthy that

despite the millions of injections that have occurred within
SCFs internationally over the past three decades, not a single
overdose death has been recorded within a SCF [6•, 8]. In
addition, although preventing non-fatal overdose is not a key
objective of SCFs, frequent SCF use has not been found to
increase non-fatal overdose risk, which challenges the conten-
tion that these facilities promote riskier drug use practices (e.g.
taking higher doses) associated with overdose [36]. Although
one report included in this review observed non-significant
declines in opioid-related deaths in Sydney after the SCF was
established, the authors note that this study was likely under-
powered [29].

As described elsewhere [8, 20], methodological challenges
have impeded efforts to examine the impact of SCFs on the
incidence of infectious diseases such as HIV and HCV.
However, the studies assessed herein indicate positive impacts
of SCFs on reducing unsafe injection practices associated with
infectious disease transmission among higher-risk PWUD.
For example, several studies have demonstrated associations
between SCF use and reductions in syringe sharing [23, 25,
40], with a previous meta-analysis of three studies undertaken
in Canada and Spain providing a pooled estimate of a 70%
decreased likelihood of syringe sharing among SCF users
[67]. Studies also suggest that SCFs contribute to declines in
other unsafe injection practices such as reusing syringes,
injecting outdoors or rushed injecting [31, 58], as has been
found in descriptive studies of SCFs that were ineligible for
this review [18, 68–79]. In addition to the provision of sterile
injection equipment on site, there are several other mecha-
nisms through which SCFs may reduce such behaviours. For
example, SCFs often become a key source of sterile syringes
for external use [80], which is notable given the well-
documented impact of syringe exchange services in reducing
risk of HIVand HCV transmission [81, 82]. Moreover, SCFs
have been shown to increase access to safer injection educa-
tion [19, 39, 60] and to decrease the need to rush injections
due to fear of arrest [80]. Collectively, these findings provide
strong evidence to support the expansion of SCFs as an infec-
tious disease prevention strategy.

While concerns persist that SCFs may increase illicit drug
use and discourage PWUD from seeking addiction treatment,
such concerns are not supported by existing evidence. Indeed,
the establishment of SCFs has not significantly altered com-
munity drug use patterns such as rates of injection initiation,
relapse or cessation [26, 28]. Further, several studies demon-
strate the role of SCFs in facilitating entry into addiction treat-
ment programmes [27, 32, 34, 51] and subsequent injection
cessation and/or reduced injecting at SCFs [32, 51]. Thus,
these facilities appear to support rather than undermine the
goals of addiction treatment.

In addition to addiction treatment, the research assessed in
this review also suggests that SCFs provide opportunities for
PWUD to access co-located services, including nursing,
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counselling and syringe exchange services [19, 44, 59–61], while
also facilitating critical early medical intervention for the treat-
ment of complex conditions such as cutaneous injection-related
infections [19, 46, 54, 60]. Similarly, descriptive studies have
found that SCFs may help to connect PWUD with other on-
site services, including basic supportive services (e.g. food, per-
sonal care facilities), HIV testing, mental health care and nalox-
one training and distribution programmes [9, 83]. Further, the
integration of SCFs and other low-threshold services into
existing HIV/AIDS healthcare programmes has been shown to
improve access to and engagement with HIV treatment and care
among PWUD [84–86]. Recent qualitative work has provided
insights into how SCFs foster a supportive and welcoming envi-
ronment characterized by social acceptance and belonging in
which PWUD feel comfortable engaging with SCF staff regard-
ing health needs [86, 87]. Thus, although PWUD are known to
commonly experience barriers in accessing conventional
healthcare services [88, 89], the available data suggests that
SCFs may help to mitigate such barriers in mediating access
to a range of internal and external health and social resources
for higher-risk drug-using populations.

Studies assessed in this review also indicate that SCFs are
largely successful in achieving their objective of reducing
public disorder associated with illicit drug use through de-
clines in public injection and discarded drug use-related para-
phernalia [5, 29, 30, 56]. These findings are consistent with
those observed in descriptive studies showing declines in self-
reported public drug use among SCF users [18, 29, 74, 77,
78]. Further, as has been found in descriptive studies under-
taken in the Netherlands and Switzerland [72, 90–92], the
implementation of SCFs in Vancouver and Sydney did not
appear to contribute to increases in drug dealing or drug-
related crime [11, 22, 30, 45, 55]. Additionally, there is some
evidence from Sydney to suggest increasing public acceptance
and support of these facilities over time, although support was
somewhat inconsistent among business owners [24]. This
largely aligns with descriptive work conducted elsewhere sug-
gesting mixed support in terms of public opinion of SCFs [9,
93], but that this tends to increase with time [8, 9, 20]. Finally,
despite not being an explicit objective, economic evaluations
undertaken in Vancouver indicate that SCFs also offer an ad-
ditional public benefit of reducing the burden of costs on the
public healthcare system [33, 43, 48, 53, 57, 63].

Overall, high-quality scientific evidence derived from the
observational and simulation studies included in this review
demonstrates the effectiveness of SCFs in meeting their prima-
ry public health and order objectives. Although randomized
controlled trials (RCTs) are typically defined as the ‘gold stan-
dard’ for yielding level-one evidence on the effectiveness of a
given intervention, it should be noted that RCTs of SCFs have
been deemed unethical due to a lack of clinical equipoise and
therefore have not been conducted [8, 94, 95]. However, reli-
ance on hierarchies of evidence to guide public heath decision

making has been contested in recent years [96–98]. Indeed,
there has been growing acknowledgment that, like observation-
al studies, RCTs often suffer from notable methodological
weaknesses, including limited external validity, and that while
RCTsmay provide evidence that effectively serves the needs of
clinical medicine, this is not necessarily the case in the realm of
public policy [96, 98]. This is particularly relevant to decisions
concerning complex public health interventions, as evidence of
effectiveness in ‘real-world’ contexts and attention to consider-
ations such as health equity and human rights may be of equal
or greater relevance to public health goals than controlled study
of intervention efficacy [98]. Further, assigned level of evi-
dence is not necessarily indicative of methodological quality,
and therefore well-designed observational research can argu-
ably provide a level of evidence that meets or exceeds that
derived from RCTs [96–98]. Thus, given that it will not be
possible to obtain evidence from RCTs on SCFs, decisions
regarding the implementation of these facilities should instead
be informed by the best available evidence derived from scien-
tifically-viable studies, which clearly demonstrates the positive
impacts of SCFs in improving public order and advancing the
health and human rights of socially marginalized PWUD.

Directions for Future Research

Although the available evidence suggests that SIFs improve
the health of PWUD and reduce community concerns associ-
ated with illicit drug use, several important research opportu-
nities remain unexplored. First, despite evidence of the short-
and medium-term health impacts of SCFs, rigorous research
on the long-term impacts of SCFs on the health of PWUD is
lacking. For example, while previous work has found that
SCF use increases the likelihood of short-term injection ces-
sation [51], it is not known if SCF use has an impact on
sustained injection cessation or cessation of drug use altogeth-
er. An additional area of evaluation that has not received ad-
equate attention is the impact of SCFs on hospitalization
among PWUD. Although previous research indicates that re-
ferral to hospital by SCF nurses facilitates hospital treatment
for cutaneous injection-related infections [46], little is known
about how SCF use might affect acute hospital bed use for
other conditions.

There is also a need for research to evaluate SCF program-
ming that aims to improve their responsiveness to the needs of
vulnerable and underserved subpopulations of PWUD. For
example, with the exception of SCFs operating in Geneva
and Barcelona [99], SCFs in most settings are legally
prohibited from accommodating individuals who require
manual assistance with injections, despite the fact that this
subpopulation accounts for an estimated one third of PWID
[100], is comprised largely of women and people with disabil-
ities [100] and is disproportionally vulnerable to an array of
serious harms including overdose, HIV infection and violence
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[101–103]. A qualitative evaluation of an unsanctioned, peer-
run SCF in Vancouver that offered manual assistance with
injections found that the provision of this service in a regulat-
ed environment helped to reduce risk for the above-mentioned
harms [104]. Nonetheless, further research on the potential
benefits of offering assisted injection within SCFs may help
to strengthen the case for legal reforms to allow for the wider
adoption of this practice. In addition, although SCFs have
previously been shown to provide protection from street-
based drug scene violence for some women PWUD [105],
other women may avoid SCFs due to perceived threats of
violence [106]. In an effort to address such concerns,
women-only SCFs have been implemented in several settings,
including in Hamburg, Germany, and another is planned to
open in Vancouver, Canada [107, 108]. While research under-
taken in Hamburg found that the overwhelming majority of
women-only SCF clients felt safer and more comfortable
using drugs and approaching staff at this SCF [108], studies
should further explore the ability of this form of tailored ser-
vice to engage and support the health of structurally vulnera-
ble drug-using women.

An additional research opportunity is to evaluate the health
and social impacts of SIRs, which accommodate people who
inhale drugs. Although SIRs are presently operating in some
European cities [108] and recent qualitative research indicates
that these facilities have potential to promote safer smoking
practices and reduce health-related harms [60, 109•, 110], the
health and community outcomes specific to SIRs have not
been thoroughly evaluated. As SIRs remain underutilized in
many settings [107, 108], further inquiry in this area may
provide critical information to inform the broader implemen-
tation of these facilities.

Another notable knowledge gap concerns the role and
impacts of novel SCF models, including those integrated
into existing healthcare and social services. For instance,
although there is evidence to suggest a high level of will-
ingness to use an in-hospital SCF among PWUD [111]
and a SCF recently opened in a hospital in Paris, France
[112], few studies have investigated the effectiveness of
this type of SCF model. However, recent qualitative re-
search suggests that the provision of in-hospital SCFs
could reduce instances of patients leaving hospital against
medical advice, promote culturally safe care and prevent
adverse outcomes associated with in-hospital drug use
among PWUD [113]. Future studies should also investi-
gate if the benefits of stand-alone SCFs will extend to
SCFs integrated into existing shelters, supportive housing
and community organizations that serve PWUD, as re-
search on such integrated SCF services is lacking. A re-
lated recommendation is to further examine the uptake
and potential outcomes associated with services co-
located with SCFs, including on-site addiction treatment
and low-threshold housing [114]. As well, given the

limited geographic coverage of fixed-site SCFs [52, 64],
studies should evaluate how the implementation of mobile
SCFs might improve the responsiveness of SCF program-
ming to the needs of PWUD, particularly those who re-
side in settings with geographically dispersed drug scenes
or who experience social-structural barriers to attending
fixed SCFs (e.g. sex workers working in remote locations;
women who avoid SCFs due to previous experiences of
violence) [106, 107, 115].

A final recommendation is the continued assessment of
peer-run SCFs, which are prohibited in many settings despite
evidence of their ability to engage and reduce harms among
PWUDwhomay encounter social-structural and programmat-
ic barriers in accessing SCFs operated by healthcare profes-
sionals [9, 104, 107, 110]. Specifically, future studies should
seek to better characterize preferences for, engagement with
and outcomes associated with peer-run SCF models, as this
may help to further elucidate the role of these facilities in
complementing or extending the reach of conventional SCF
programmes.

Limitations

A number of limitations common to observational studies ap-
ply to many of the studies included in this review. First, it is
possible that the findings of the studies assessed herein are
explained by residual confounding. In addition, most studies
relied on non-random samples of PWUD in resource-rich set-
tings and therefore findings may not be generalizable to other
contexts. Further, as previous work has indicated that SCFs
attract socially marginalized and higher-risk PWUD [8, 19,
21, 64–66], observed measures of the health benefits of SCF
use may be biased towards the null. Finally, a limitation of this
review is that despite our comprehensive search strategy, it is
possible that we neglected to include some relevant literature,
particularly non-English literature, not indexed in the data-
bases searched for this review.

Conclusions

In summary, while SCFs remain under-utilized inmany settings
worldwide, high-quality scientific evidence suggests that these
effectively achieve their primary public health and order objec-
tives with a lack of adverse impacts, and therefore supports
their role as part of a continuum of services for PWUD.
However, further studies are needed to better understand the
potential long-term health impacts of these facilities. In addi-
tion, future research should continue to investigate innovations
in SCF models and programming, including efforts to tailor
SCFs to the needs of vulnerable subpopulations of PWUD, in
order to optimize the effectiveness and extend the reach and
coverage of this form of harm reduction intervention.
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