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PREFACE 
The VA Evidence Synthesis Program (ESP) was established in 2007 to conduct timely, rigorous, and 
independent systematic reviews to support VA clinicians, program leadership, and policymakers 
improve the health of Veterans. ESP reviews have been used to develop evidence-informed clinical 
policies, practice guidelines, and performance measures; to guide implementation of programs and 
services that improve Veterans’ health and wellbeing; and to set the direction of research to close 
important evidence gaps. Four ESP Centers are located across the US. Centers are led by recognized 
experts in evidence synthesis, often with roles as practicing VA clinicians. The Coordinating Center, 
located in Portland, Oregon, manages program operations, ensures methodological consistency and 
quality of products, engages with stakeholders, and addresses urgent evidence synthesis needs.  

Nominations of review topics are solicited several times each year and submitted via the ESP website. 
Topics are selected based on the availability of relevant evidence and the likelihood that a review on 
the topic would be feasible and have broad utility across the VA system. If selected, topics are refined 
with input from Operational Partners (below), ESP staff, and additional subject matter experts. Draft 
ESP reviews undergo external peer review to ensure they are methodologically sound, unbiased, and 
include all important evidence on the topic. Peer reviewers must disclose any relevant financial or non-
financial conflicts of interest. In seeking broad expertise and perspectives during review development, 
conflicting viewpoints are common and often result in productive scientific discourse that improves the 
relevance and rigor of the review. The ESP works to balance divergent views and to manage or 
mitigate potential conflicts of interest.  
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KEY FINDINGS 
► Despite some gaps, the evidence demonstrating the potential benefits of SSPs and 

relative lack of harms is sufficient to support SSP implementation when possible. 

► SSP utilization likely lowers HIV transmission and reduces injection risk behaviors, and 
may lower HCV transmission, promote carrying naloxone, increase exposure to overdose 
education, and facilitate referral to and enrollment in treatment services. SSP use and 
presence in communities does not appear to increase injection frequency, unsafe syringe 
disposal practices, or neighborhood crime rates.  

► Preliminary evidence suggests that combined SSP and OUD treatment programs may 
improve some outcomes more than either intervention alone. Coordinated or co-located 
SSP and OUD treatment interventions represent a promising area for future research.  

 
Substance use-related harms including drug overdose deaths and new cases of human 
immunodeficiency virus (HIV) and hepatitis C (HCV) are increasing in the US. Syringe services 
programs (SSPs) started in the 1980s as community-based efforts to distribute sterile syringes and 
provide safe injection information to people who inject drugs (PWID) in response to rising HIV 
infection rates. SSPs are guided by harm reduction principles, which aim to mitigate the negative 
consequences of drug use. The term SSP broadly refers to the provision of sterile syringes and other 
supplies and is inclusive of any setting that provides these supplies for the intended injection of drugs. 
The present report is an attempt to provide an overall picture of what is known about the benefits and 
potential harms of SSPs, which has been an active area of research for the past 4 decades. This report 
was requested by the VA Offices of Mental Health and Suicide Prevention, Research and 
Development, and Specialty Care Services to inform VA efforts to meet the goals of the Office of 
National Drug Control Policy and to implement best practices for harm reduction in VHA settings.  

Our search identified 399 potentially relevant articles after deduplication and title and abstract 
screening. We relied on results of a 2022 review of reviews to describe the effectiveness of SSPs on 
HIV and HCV transmission, as well as injection risk behaviors. We prioritized synthesis of 48 primary 
studies to evaluate the potential benefits and harms of SSPs related to injection frequency, naloxone 
distribution and overdose education, linkage to substance use treatment and utilization of treatment 
services, syringe disposal practices, and neighborhood crime rates. We also synthesized available 
evidence on whether outcomes vary by syringe exchange model (needs-based versus 1-for-1) or 
presence/absence of program components. 

The 2022 review of reviews found sufficient evidence that SSPs prevent HIV transmission among 
PWID and tentative evidence that SSPs prevent HCV transmission. Studies of HCV prevention had 
less consistent results compared to studies of HIV prevention, but it is unknown whether the weaker 
benefit in terms of HCV prevention is primarily due to study factors (such as the ways SSP use was 
defined and measured in studies evaluating HCV transmission) or differences in HIV and HCV 
transmissibility. Additionally, the relatively recent availability of curative therapy options for HCV is 
likely altering the epidemiology of HCV in ways that have not yet been reflected in available evidence. 
The same 2022 review of reviews found sufficient evidence that SSP use reduced injection risk 
behaviors, an important intermediate outcome when considering that a primary aim of SSPs is to 
prevent infectious disease transmission.  
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Importantly, SSP use does not appear to increase injection frequency, unsafe disposal of syringes, or 
neighborhood crime rates. SSP use may be associated with increased treatment linkage and/or use of 
treatment services among PWID compared to no SSP use (or less use). Preliminary evidence suggests 
that coordinated or co-located SSPs and programs offering OUD treatment may have improved 
outcomes relative to either program alone, which represents a promising area for future research.  

Studies of public health interventions in real-world settings often must rely on observational research 
methods that are intrinsically less rigorous than study designs available in clinical contexts. These 
methodological limitations lower the strength of available evidence for individual SSP outcomes 
(listed below). However, when looking across outcomes, the preponderance of evidence demonstrating 
the potential benefits of SSPs and relative lack of harms is more than sufficient to support SSP 
implementation when possible. 

ES Table. Summary of Evidence 

Outcome Evidence  Findings 

HIV transmission 1 RoR1 SSPs likely prevent HIV transmission.  

HCV transmission 1 RoR1 
 
 

SSPs may prevent HCV transmission. 
Coordinated or co-located SSPs and programs 
offering OUD treatment may have improved 
outcomes relative to either program alone. 

Injection risk behaviors 1 RoR1 
1 SR2 

SSPs likely reduce injection risk behaviors. 
Use of SSPs offering needs-based or greater 
than 1-for-1 syringe exchange may be 
associated with a reduction in syringe re-use 
compared to use of SSPs with 1-for-1 syringe 
exchange polices or caps on the number of 
syringes dispensed. 

Injection frequency  1 RCT,3 6 cohort,4–9 and 9 
pre-post10–18 studies 

SSP use does not appear to be associated 
with an increase in injection frequency. 

Naloxone distribution 1 serial cross-sectional19 
and 4 cross-sectional20–23 
studies 

SSP use may be associated with higher rates 
of carrying naloxone. 

Overdose education 2 cross-sectional 
studies21,24 

SSP use may be associated with receipt of 
overdose education. 

Linkage to SUD 
treatment and utilization 
of treatment services 

6 cohort4,5,25–28 and 3 pre-
post11,16,17 studies 

SSP use may be associated with increased 
treatment linkage and/or use of treatment 
services compared to no SSP use (or less 
use).  

Syringe disposal 1 RCT,29 2 pre-post,16,17 11 
cross-sectional,30–40 and 7 
ecological41–47 studies 

SSP use and/or presence of an SSP does not 
appear to be associated with an increase in 
unsafe syringe disposal practices.  

Neighborhood crime 
rates 

2 ecological studies48,49 Presence of an SSP does not appear to be 
associated with an increase in neighborhood 
crime rates.  

Abbreviations. OUD=opioid use disorder; PWID=people who inject drugs; RCT=randomized controlled trial; 
RoR= review of reviews; SSP=syringe services program. 
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ABBREVIATIONS TABLE 
Abbreviation Definition 
AHRQ Agency for Healthcare Research and Quality 
AIDS Acquired immunodeficiency syndrome 
CDC Centers for Disease Control and Prevention 
CI Confidence interval 
HCV Hepatitis C virus 
HIV Human immunodeficiency virus 
IDU Injection drug use 
IRB Injection risk behavior 
KQ Key question 
OAT Opioid agonist therapy 
OR Odds ratio 
OUD Opioid use disorder 
PWID People who inject drugs 
RCT Randomized controlled trial 
RoR Review of reviews 
RR Risk ratio 
SSP Syringe services program 
SR Systematic review 
SUD Substance use disorder 
US United States 
VA Department of Veterans Affairs 
VHA Veterans Health Administration 
WHO World Health Organization 
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BACKGROUND 
The US Centers for Disease Control and Prevention (CDC) predicts that the total number of drug 
overdose deaths in the 12-month period that ended in February 2023 will be nearly 110,000.50,51 While 
the increase in drug-related overdose deaths in the early 2000s was first attributed to prescription 
opioids and later to heroin use, the current trend of drug-related deaths is attributed to use of illicit 
synthetic opioids (eg, fentanyl and fentanyl analogs) as well as stimulants (eg, methamphetamine and 
cocaine) and exposure to these drugs in combination.52 From 2013 to 2019, the synthetic opioid-
involved death rate increased by 1,040% and the stimulant-involved death rate increased by 317%.53  

The extent to which US Veterans use substances with high risk of overdose has not been well 
studied,54 but deaths related to opioids have mirrored the rise seen in the general population.55 Other 
substance use-related harms, such as the transmission of bloodborne pathogens via nonsterile syringes 
or other drug injection supplies, have also been increasing alongside drug overdose deaths. In 2014, 
rates of HIV infection in the US began to increase among persons who inject drugs for the first time in 
2 decades.56 Between 2013 and 2020, the incidence of acute hepatitis C (HCV) infection doubled.57 In 
response to these trends, VHA has implemented several initiatives to reduce substance use-related 
harms, including expanding access to medications to treat opioid use disorder (OUD), providing 
naloxone rescue kits to Veterans at risk of overdose, and developing guidance for VHA health care 
facilities to develop syringe services programs (SSPs) to provide sterile syringes and other 
supplies.58,59  

SSPs, which have also been referred to as needle exchanges, were first implemented in European 
countries and Australia in the 1980s as community-based efforts to distribute sterile syringes and 
provide safe injection information to people who inject drugs (PWID) in response to rising HIV 
infection rates.60 These programs are guided by the principles of harm reduction, which has been 
defined as “a set of practical strategies and ideas aimed at reducing negative consequences associated 
with drug use.”61,62 The term SSP broadly refers to the provision of sterile syringes and other supplies 
and is inclusive of any setting that provides these supplies for the intended injection of drugs 
(including fixed locations, mobile units, and pharmacies).62  

SSPs can vary widely in terms of their delivery models as well as the types and extent of additional 
health care services they provide.63 SSPs with comprehensive services may offer naloxone and 
overdose education, fentanyl test strips, testing for infectious disease, vaccinations, linkages to 
addiction treatment, and (less commonly) medications for OUD.63,64 These services are sometimes 
referred to collectively as wraparound services to emphasize that they are in addition to the core 
service of providing sterile syringes and supplies. In some cases, SSPs exclusively offering injection 
supplies may distribute these supplies by mail-order or through pharmacies.  

In the US, public support for SSPs has varied regionally and over time. A variety of concerns about 
SSPs have emerged over the past several decades, including that SSPs promote or facilitate drug use, 
increase the frequency of injection drug use, attract PWID to communities where SSPs are located, risk 
public health due to unsafe syringe disposal, increase neighborhood crime, and divert funding away 
from addiction treatment.62,65 Starting in the 1980s, many states prohibited SSPs or passed laws 
criminalizing the possession and distribution of syringes for purposes of illicit drug use, and the federal 
government previously implemented a near-total ban on the use of federal funds to support SSPs.65 
Whether SSPs are allowed to provide PWID with syringes based on need, rather than via 1-for-1 
exchange, has also been a source of controversy with rules varying by state.66  
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While many restrictions were gradually rescinded starting in 2015 in response to increasing HIV and 
HCV infections in rural areas, an inconsistent legal framework and relative lack of public funding has 
limited the spread of SSPs in the US.67,68 According to the North American Syringe Exchange Network 
(NASEN) directory of SSPs69 (which relies on voluntary information sharing and is not a 
comprehensive list), the US currently has approximately 500 SSPs unevenly distributed across the 
country. For example, California has 58 SSPs and Kentucky has 45 listed on the NASEN website, 
while Kansas, Mississippi, Nebraska, South Dakota, and Wyoming have none.  

VA currently offers SSPs in several locations including Danville, IL, Orlando, FL, and San Francisco, 
CA.70 The number of programs is expected to increase in response to recommendations from VHA 
leadership that medical centers develop SSPs or otherwise ensure Veterans enrolled in VHA care have 
access to SSPs where not prohibited by state, county, or local law. Through VHA initiatives including 
the Pain Management, Opioid Safety and Prescription Drug Monitoring Program (PMOP),58 VA 
facilitates have received funding and other supports to develop local SSPs.  

Important changes in substance use trends, approaches to substance use prevention and treatment, 
public awareness of substance use harms, and legal and regulatory environments have occurred over 
the past 4 decades. Moreover, epidemiological features of HIV and HCV infection, approaches to 
prevention, and options for treatment of these diseases have evolved over time. A result of these 
changes and developments is a large and complex evidence base on SSPs. The present report is an 
attempt to provide an overall picture of what is known about the benefits and potential harms of SSPs. 
This report was requested by the VA Offices of Mental Health and Suicide Prevention, Research and 
Development, and Specialty Care Services to inform VA efforts to meet the goals of the Office of 
National Drug Control Policy71 and to implement best practices for harm reduction in VHA settings.  
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METHODS 
REGISTRATION AND REVIEW 
A preregistered protocol for this review can be found on the PROSPERO international prospective 
register of systematic reviews (CRD42023438525).  

KEY QUESTIONS AND ELIGIBILITY CRITERIA 
The following key questions were the focus of this review: 

Key Question  
1 

What are the benefits and harms of syringe services programs? 

Key Question 
1a 

Do benefits and harms of syringe services programs vary by exchange model (needs-based 
vs 1-for-1) or presence/absence of program components? 

 
Study eligibility criteria are shown in the table below. Systematic reviews were required to meet 
predefined methodological criteria established by the AHRQ Evidence-based Practice Program72 to 
merit inclusion: 1) have an explicit and adequate search, 2) apply predefined eligibility criteria to select 
studies, 3) conduct risk of bias assessment for included studies, and 4) present a synthesis of results.  

 Eligibility Criteria 
Population Adults at risk for substance use-related harms. 
Intervention Syringe services programs. The primary intervention should be dispensing of sterile syringes, 

but programs may also include other components such as naloxone distribution, infectious 
disease testing, education on overdose prevention, safer injection practices, and/or infectious 
disease prevention, and/or referral to treatment and/or prevention services. The efficacy of 
these components as standalone interventions will not be evaluated. 

Comparator Any comparator or no comparator (ie, pre-post studies). 
Outcomes HIV/HCV prevalence or incidence, injection risk behaviors (sharing, borrowing, lending, reuse, 

or unsafe disposal of syringes); amount, speed, or frequency of injection drug use; naloxone 
distribution/use, knowledge of overdose risk; linkage to treatment for substance use 
disorder(s), HIV/HCV, HIV pre-exposure prophylaxis, or other medical needs; utilization of 
referred services; neighborhood crime rates or property values. 

Study Design Any, but we may prioritize studies using a best-evidence approach. Existing systematic 
reviews may be included to address some outcomes. 

 
We did not examine primary studies for a given outcome when we identified a recent, rigorously 
conducted systematic review that included that outcome. This was the case for the outcomes of 
HIV/HCV prevalence and incidence and injection risk behaviors, which were covered in a recent 
review of reviews.1 Similarly, we identified a 2010 systematic review2 comparing SSP models and 
therefore restricted inclusion of primary studies relevant to Key Question 1a to more recent studies not 
included in that review. 

SEARCHING AND SCREENING 
To identify articles relevant to the key questions, a research librarian searched Ovid MEDLINE, 
CINAHL, PsycINFO, and the Cochrane Database of Systematic Reviews through March 2023 using 
terms for syringe services programs (see Appendix for complete search strategies). Additional 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=438525
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citations were identified from grey literature searches and hand-searching reference lists of included 
studies. The Cochrane Central Register of Controlled Trials was searched for underway studies. 
English-language titles, abstracts, and full-text articles were independently reviewed by 2 investigators, 
and disagreements were resolved by consensus. 

DATA ABSTRACTION AND RISK OF BIAS ASSESSMENT 
Effect information and population, intervention, and comparator characteristics were abstracted from 
all included studies. The internal validity (risk of bias) of each study was rated using the Cochrane risk 
of bias tools for systematic reviews,73 randomized controlled trials,74 and nonrandomized comparison 
studies.75 We did not assess risk of bias of cross-sectional studies individually. All data abstraction and 
internal validity ratings were first completed by 1 investigator and then checked by another; 
disagreements were resolved by consensus or discussion with a third investigator (see Appendix for 
risk of bias ratings). 

SYNTHESIS 
We synthesized studies narratively using a “best evidence” approach, meaning that we focused on the 
studies most germane to our Key Questions and of the highest methodological quality.76 We organized 
findings by outcome. Because we identified a recent, rigorously conducted review of reviews1 on 
HIV/HCV prevalence and incidence and injection risk behaviors, we relied on syntheses from this 
review for these outcomes. For included primary studies, we prioritized evidence from longitudinal 
studies when available.  

Strength of Evidence 

After synthesizing available evidence, we rated the strength of evidence for each Key Question 1 
outcome based on the methodology and risks of bias of available studies, the consistency and certainty 
of findings, and the directness of outcomes (whether reported outcomes are relevant to patients and 
providers).77 For the outcomes of HIV/HCV prevalence and incidence and injection risk behaviors, we 
report the strength of evidence conclusions from the review of reviews described above.1 For other 
outcomes, we applied the following general algorithm: high strength evidence consisted of multiple, 
large studies with low risk of bias, consistent and precise findings, and clinically relevant outcomes; 
moderate strength evidence consisted of multiple studies with low to unclear risk of bias, consistent 
and precise findings, and clinically relevant outcomes; low strength evidence consisted of multiple 
small or moderate-size studies, with unclear to high risk of bias, and inconsistent or imprecise findings; 
and insufficient evidence consisted of a single study or several small studies with an unclear or high 
risk of bias or no available studies. 
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RESULTS 
LITERATURE FLOW DIAGRAM 
The literature flow diagram summarizes the results of the study selection process. A full list of 
excluded studies is provided in the Appendix. 

Notes. 17 SRs in 18 records; 100 primary studies in 105 records. 
Abbreviations. CDSR=Cochrane Database of Systematic Reviews; CINAHL=Cumulative Index of Nursing and 
Allied Health.  

Records identified through database searching 
(n=6,936) 

MEDLINE (n=3,342) 
CINAHL (n=2,162) 
PsychINFO (n=1,430) 
CDSR (n=2) 

Records identified through reference 
lists, grey literature searching, or 
expert recommendation  
(n=44) 

Records remaining after 
removal of duplicates 
(n=3,787) 
 

Records remaining after title 
and abstract screening 
(n=399) 

Records remaining after full-
text review 
(n=123) 

Excluded (n=3,388) 

Excluded (n=276) 
Ineligible intervention (n=19) 
Ineligible comparator (n=31) 
Ineligible outcome (n=44) 
Ineligible study design (n=114) 
Ineligible publication type (n=38) 
Outdated or ineligible SR (n=19) 
Unable to locate full text (n=10) 
Duplicate (n=1) 
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Our search identified 399 potentially relevant articles after deduplication and title and abstract 
screening. Of these, 100 primary studies (in 105 publications) met eligibility criteria. We included 17 
relevant SRs (in 18 publications; see Appendix for full list) and prioritized 2 that we determined were 
the most recent and comprehensive, a review of reviews1 of HIV/HCV transmission and injection risk 
behaviors and a systematic review2 comparing different approaches to the organization and delivery of 
SSPs. Both reviews were assessed as low risk of bias overall. The primary methodological limitation 
of the review of reviews1 of HIV/HCV transmission and injection risk behaviors was that risk of bias 
of included primary studies was not assessed using an established assessment tool. Instead, the authors 
relied on study design as a proxy for risk of bias. However, risk of bias of included systematic reviews 
was assessed using a formal assessment tool. The primary methodological limitation of the review of 
SSP approaches2 was that methodological quality was not addressed within the narrative synthesis. 
However, assessment of study quality was conducted and addressed in the discussion.  

Review of Reviews on HIV/HCV Transmission and Injection Risk Behaviors 

A 2022 review of reviews1 on HIV/HCV transmission and injection risk behaviors was an update of a 
2010 review of reviews78 on the same topic. These reviews were broad in scope and included several 
other harm reduction interventions in addition to SSPs (eg, opioid agonist therapy). For the 2022 
update, the authors used a stepwise approach to search the literature for new evidence. Specifically, 
they conducted an initial search for systematic reviews on a given intervention and outcome before 
proceeding to searches of the primary literature, and only searched the primary literature when 
evidence identified in systematic reviews was considered insufficient. The authors evaluated the 
quality of systematic reviews using the AMSTAR-279 tool and used a pragmatic approach to critical 
appraisal of primary studies by using study design as a surrogate for quality. Statements regarding the 
effectiveness of SSPs on preventing HIV/HCV transmission and mitigating injection risk behaviors 
were categorized as “sufficient,” “tentative,” or “insufficient” based on the available evidence. 

HIV AND HCV TRANSMISSION 
The 2022 review of reviews1 described above found sufficient evidence that SSPs prevent HIV 
transmission among PWID (Table 1). This conclusion was based on findings from a 2014 systematic 
review and meta-analysis80 of 12 primary studies (10 cohorts, 1 case-control, 1 cross-sectional). A 
meta-analysis of the 6 higher-quality studies indicated that SSPs are associated with significantly lower 
risk of HIV transmission (pooled risk ratio [RR] = 0.42, 95% CI [0.22, 0.81]). When the 6 low-quality 
studies were included, the risk reduction was somewhat smaller and bordered on significance (pooled 
RR = 0.66, 95% CI [0.43, 1.01]).  

The same 2022 review of reviews1 found tentative evidence that SSPs prevent HCV transmission 
among PWID. This conclusion was primarily informed by a Cochrane systematic review and meta-
analysis81 of primary studies comparing HCV transmission among individuals with high SSP coverage, 
defined as regular SSP attendance or at least 100% syringe coverage (having at least the supply needed 
to use a new needle and syringe for every injection), and those with low or no SSP coverage. Pooling 
adjusted estimates from 5 studies indicated a small and nonsignificant impact of SSP coverage on 
HCV transmission risk (pooled RR = 0.79, 95% CI [0.39, 1.61]). In contrast, when the analysis was 
limited to 2 studies that used syringe coverage as the measure of sterile syringe use (rather than SSP 
attendance), high SSP coverage was associated with a 76% reduction in HCV transmission risk 
(pooled RR = 0.24, 95% CI [0.09, 0.62]). Findings from additional primary studies were mixed and did 
not inform the authors’ overall evidence statement. 
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INJECTION RISK BEHAVIORS 
The same 2022 review of reviews1 found sufficient evidence that SSPs reduce injection risk behaviors. 
This conclusion was informed by the authors’ earlier 2010 review of reviews78 in which evidence from 
3 reviews82–84 of 43 primary studies supported the effectiveness of SSPs in reducing injection risk 
behaviors. No further literature searching was conducted in 2022 given the already-sufficient level of 
evidence. 

Table 1. Evidence Statements from 2022 Review of Reviews1 on the Effect of SSP 
Utilizationa on HIV/HCV Transmission and Injection Risk Behaviors 

Outcome Evidenceb Synthesis Evidence Statement 
HIV 
transmission 

1 review80 with a meta-
analysis of 12 studies 

Pooled effect size was equivocal 
when all studies were included; 
meta-analysis only including 6 
higher quality studies found a 58% 
reduction in risk of HIV associated 
with use of SSP (RR = 0.42, 95% CI 
[0.22, 0.81]). 

There is sufficient 
evidence that SSP use is 
effective in the prevention 
of HIV transmission among 
PWID. 

HCV 
transmission 

1 review81 of 15 studies; 
5 primary studies 

A meta-analysis of 5 studies found 
an equivocal pooled effect (RR = 
0.79, 95% CI [0.39, 1.61]); when 
meta-analysis was limited to 2 
studies that used syringe coverage 
as the measure of sterile syringe use 
(rather than SSP attendance), the 
effect size was consistent with a 
76% reduction in HCV incidence 
(RR = 0.24, 95% CI [0.09, 0.62]). 
Findings from additional primary 
studies were mixed. 

There is tentative 
evidence to support the 
effectiveness of SSPs in 
the prevention of HCV 
transmission among 
PWID. 

Injection risk 
behaviorsc 

3 reviews82–84 of 43 
primary studies (21 
cohort studies, 21 cross-
sectional studies, 1 
ecological study) 

Clear statement of evidence in 
support of SSPs from 2 SRs and 
consistent evidence from primary 
studies (39 positive studies, 1 
negative, 1 no association).  

There is sufficient review-
level evidence to support 
the effectiveness of SSPs 
in reducing self-reported 
injection risk behaviors 
among PWID. 

Notes. a SSP utilization compared with non-attendance or low SSP utilization; b Evidence from 2022 review of 
reviews update covering 2011-2020; c Level of evidence was sufficient in 2010 review of reviews and no update 
was undertaken. 
Abbreviations. CI=confidence interval; HIV=human immunodeficiency virus; OR=odds ratio; PWID=people who 
inject drugs; SSP=syringe services program; RR=risk ratio.  
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Overview of Included Primary Studies 

We identified 100 primary studies addressing the remaining outcomes of interest. While 69 studies 
evaluated injection frequency, we prioritized 16 studies with longitudinal data. Similarly, we identified 
16 studies evaluating linkages to treatment and utilization of referred treatment services but prioritized 
synthesis of 9 studies with longitudinal data. All of these studies evaluated linkage to drug treatment or 
drug detoxification. We did not identify any studies evaluating whether SSP use is associated with 
referral to other forms of treatment, such as treatment for HIV or HCV. Of the remaining outcomes, 21 
studies (1 RCT, 2 pre-post, 11 cross-sectional, and 7 ecological studies with outcomes that were 
assessed at a population level) reported on unsafe disposal of syringes, 5 cross-sectional studies 
reported on naloxone distribution or use, 2 cross-sectional studies reported on knowledge of overdose 
risk, 2 ecological studies reported on neighborhood crime rates, and 2 RCTs compared SSPs with 
different exchange models or program components. Exposures and outcomes were defined differently 
across studies. Most studies relied on participant self-report of SSP use or attendance, injection risk 
behaviors, and injection frequency. In total, we prioritized synthesis of 48 primary studies (see 
Appendix). We identified 2 underway studies (see Appendix). 

Most studies were conducted in large US cities, and more studies were conducted in Baltimore, MD 
than in any other city. Eight were conducted outside the US (2 in Canada,15,39 3 in the UK,11,12,23 1 in 
Australia,13 1 in the Netherlands,5 and 1 in Sweden85). Four studies14,19,20,34 were conducted within a 
rural setting (West Virginia, Indiana, or Ohio), and 5 studies12,13,18,23,31 were conducted within both 
urban and rural settings. The median sample size across studies was 431 (range: 54 – 6,321). All 
studies that reported gender were comprised of predominately male participants, except for a single 
study28 with an equal number of men and women. Of the studies that reported the racial or ethnic 
makeup of their sample, 9 studies7,16,17,21,25–27,32,33 were comprised predominately of Black participants, 
58,29,30,36,41 were comprised predominately of Hispanic or Latino participants, and 14 
studies3,4,6,10,14,15,20,22,24,31,34,35,37,38 were comprised predominately of White participants. Most studies 
were conducted prior to the current era of increased illicit synthetic opioids and psychostimulants. 
Study participants mostly used IV heroin, often in combination with cocaine.  

Seventeen studies provided detail about the syringe dispensation policies of the SSPs evaluated. Some 
of these studies evaluated multiple SSPs with different dispensation policies or SSPs whose 
dispensation policies changed over time and are counted more than once. Of these, 
115,9,10,12,16,17,19,32,39,42,45 reported policies requiring exchange of a used needle for a clean needle 
(exchange), 78,14,18,19,32,34,42 reported distribution of clean syringes without requiring exchange of used 
needles (distribution), and 231,46 reported sale of up to 10 clean syringes. Of the SSPs with exchange 
policies, 75,10,12,16,17,19,45 had strict 1-for-1 exchange policies, and 49,32,39,42 allowed for the distribution 
of a small number of extra syringes (for example, as a starter pack for new SSP clients). Of the SSPs 
with distribution models, 218,32 allowed for distribution of a set number of syringes (eg, up to 10 per 
visit), while 68,14,18,19,34,42 distributed clean syringes based on need, without a set limit (needs-based 
distribution).  

Sixteen studies provided information about services offered at the SSP in addition to needle exchange 
or distribution. Most SSPs (N = 93,8,10,14–17,20,45) provided materials related to safer injecting practices, 
such as sterile injection equipment, bleach, cotton, water, and/or alcohol wipes. Eight 
studies5,8,10,14,17,34,45,85 describe provision of education or educational materials on risk reduction and 
safer injecting practices. Three studies10,20,34 describe provision of overdose prevention education or 
resources, with 210,34 distributing or administering naloxone. SSPs commonly provided HIV prevention 
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and education resources (N = 75,12,15–18,35), as well as distribution or sale of condoms (N = 83,5,8,12,15–

17,45), and 614,16,17,20,34,85 offered testing for HIV and HCV. Few SSPs provided on-site medical care. 
One SSP34 had co-located primary care services, while others offered basic medical care,35,85 provided 
referrals for medical treatment,8,14,16 or distributed wound care kits.14,34 One SSP34 had co-located drug 
treatment services. Eight SSPs15–18,20,26,35,45 provided referrals to drug treatment, 2 of which16,17 had a 
limited number of prepaid spots in methadone maintenance treatment available for SSP clients.  

Most studies prioritized for synthesis were retrospective cohorts, pre-post, or cross-sectional. Overall, 
these studies are less reliable (higher risk of bias) due to selection bias and the potential for 
uncontrolled confounding (see Appendix for full risk of bias ratings). Other common limitations 
included high levels of missing data, unclear handling of missing data, and inappropriate exclusion of 
potential study participants. Cohort studies were also limited by unclear description of classification of 
the intervention. Absence of information about blinding of study personnel and deviations from the 
assigned intervention, as well as potential for recall bias, were limitations of included RCTs.
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INJECTION FREQUENCY 
SSP use does not appear to increase injection frequency among PWID. Most studies found that PWID 
using SSPs as a source of injection supplies may inject drugs less often over time or the same amount 
compared to those obtaining injection supplies from other sources (Table 2). A 2003 RCT3 of 600 
PWID in Alaska randomized to SSP access (intervention group) or training on how to purchase 
injection supplies from pharmacies (comparator group) found that the mean number of past 30-day 
injections decreased in both groups over time and was not modified by group assignment. This finding 
was largely supported by results of prospective cohort and pre-post studies, although in general these 
studies are less reliable due to risk of selection bias and confounding. In 1 pre-post study14 in which 
SSP injection frequency seemed to increase over time among SSP users, a discrepancy was noted 
between data collected on a standard form and information obtained from private interviews, in which 
almost all participants reported no change in injection frequency per day. In a second study in which 
the percentage of participants injecting more than 5 times per day seemed to increase over time, 
authors did not speculate on the reasons for this finding but did note that the cohort participating in 
longitudinal assessments was a higher-risk group (with more reported high-risk injection behaviors) 
than the cohort only providing baseline data.10  

Table 2. Injection Frequency 

Study Study Design N Results 
Fisher 20033 RCT 600 Randomization to SSP access or training on pharmacy purchase 

of injection supplies did not significantly modify the association 
between time under observation and injection. 

Hagan 20004 Prospective 
cohort 

1079 Compared former, current, new, and never use of SSP controlling 
for drug treatment, drug usually injected, and number of injections 
per month at enrollment. Former exchangers were more likely to 
report reduced injection frequency of more than 75% compared 
with never exchangers (aRR = 2.85, 95% CI [1.47, 5.51]). The 
odds of reduced injection frequency in former exchangers vs never 
exchangers were greater among individuals injecting daily at 
enrollment (OR = 3.44, 95% CI [1.46, 8.09]). There was no 
significant difference between never exchangers and new or 
current exchangers. 

Hartgers 
19895 

Prospective 
cohort 

54 32% of SSP users said they had injected irregularly (rather than 
regularly) in the last 6 mos compared with 70% of non-SSP users 
(p < 0.05). 

Marmor 20006 Prospective 
cohort 

328 Mean rates of change with time in standardized drug injection 
rates (negative values represent a decrease in drug injection rate): 
SSP nonusers: -1.22, 95% CI [-1.46, -0.98]; SSP sporadic 
users: -0.69, 95% CI [-1.04, -0.35]; SSP consistent users: -0.41, 
95% CI [-0.71, -0.10]. Injection frequency decreased in all groups, 
but the rate of decline was significantly less among consistent SSP 
users compared to non-users and sporadic users.  

Monterroso 
20007 

Prospective 
cohort 

2306 Reduced injection frequency in participants who ever used an SSP 
(compared to never used SSP) OR = 0.43, 95% CI [0.31, 0.59]. 

Schoenbaum 
19968 

Prospective 
cohort 

329 Among active injectors, SSP users injecting >30 times per month 
1989 to 1993: 72.6 to 49.5% (p < 0.01); non-exchange users 
change was 70.9 to 45.2% (p < 0.001). 43% of SSP users reduced 
or stopped injecting compared with 82% of non-SSP users (p < 
0.001 for both groups). 
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Study Study Design N Results 
Bartholomew 
202110 

Pre-post 115 Average # of injections per day among PWID who attended an 
SSP: baseline (n, %): <5 64 (57.7); ≥5 47 (42.3); 1st follow-up: <5 
58 (53.2); ≥5 51 (46.8); 2nd follow-up: <5 47 (48.0); ≥5 51 (52.0). 

Cox 200011 Pre-post 370 Among PWID who attended an SSP, 70/104 (67%) who reported 
injecting >4 times per day reduced their injection frequency to <1 
time per day (p < 0.05). 

Donoghoe 
198912 

Pre-post 142 Mean # of injections in the previous 4 weeks: 53 at first month of 
attendance vs 45 2-4 months later. 

Iversen 201313 Pre-post 724 Daily injection use (N, %) among PWID who attended an SSP 
across 3 time periods: 1995-1999: 143 (52); 2000-2003: 107 (61); 
2004-2010: 110 (50) (p = .06). 

Huo 20069 Prospective 
cohort 

707 Changes in the injection frequency of SSP users and non-users 
were not significantly different. 

Patel 201814 Pre-post 148 Among PWID who attended an SSP and completed a 
standardized form reporting injection behaviors, median injection 
times per day (IQR) first visit: 5 (3–9) compared to most recent 
visit 9 (5–15); p < 0.001. However, in private interviews, almost all 
participants reported no change in injection frequency per day. 

Schechter 
199915 

Pre-post 694 Among frequent SSP attendees, baseline and first follow-up visits 
OR injecting ≥4 times per day = 1.28, 95% CI [0.87, 1.87]. 

Vertefeuille 
200016 

Pre-post 112 Among HIV-positive PWID enrolled in an SSP, past-2 weeks mean 
number of injections decreased 82.5 vs 60.2 (p = .03) at 6-month 
follow-up. 

Vlahov 199717 Pre-post 335 Mean injections per day decreased from 5.9 to 4.9 (mean change 
= -1.09, 95% CI [-1.50, -0.68]) at 2-week follow-up. Daily injections 
decreased from 5.6 to 4.1 from baseline to 6-month follow-up 
(mean change = -1.50, 95% CI [-2.09, -0.91], p < .001). 

Vogt 199818 Pre-post 208 Among 208 participants with repeat interviews, 100 (48%) reported 
a decrease in frequency of injection from the first to the most 
recent interview, 81 (39%) reported no change in frequency of 
injection, and 27 (13%) reported increase in frequency of injection. 

Abbreviations. CI=confidence interval; mos=months; IQR=interquartile range; OR=odds ratio; PWID=people 
who inject drugs; SSP=syringe services program. 

NALOXONE DISTRIBUTION AND OVERDOSE EDUCATION 
PWID who have used an SSP are more likely to have received naloxone or say that they are carrying 
naloxone compared to those who have not used an SSP based on consistent, statistically significant 
results from 4 cross-sectional studies,20–23 (Table 3). Receiving overdose education was less frequently 
studied, but also appears to be positively associated with SSP use based on results from 2 cross-
sectional studies.21,24 A small cross-sectional study21 of 263 PWID in Philadelphia examined naloxone 
possession and receipt of overdose education according to SSP use and race and found that Black and 
White SSP clients were both more likely than Black non-SSP clients to possess naloxone and receive 
overdose training. 
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Table 3. Naloxone Distribution and Overdose Education 

Study Study Design N Results 
Naloxone Distribution 
Allen 202120 Cross-sectional 420 Having accessed sterile syringes at an SSP: aPRa received 

naloxone in the past 6 mos = 1.36; 95% CI [1.18, 1.57]. 
Jones 202121 Cross-sectional 263 Black SSP clients (aORb = 4.21, 95% CI [2.0, 8.87]), White SSP 

clients (aORb = 3.54, 95% CI [1.56, 8.04]), and White non-SSP 
clients (aORb = 4.49, 95% CI [1.5, 13.37]) were more likely to 
possess naloxone compared to Black non-SSP clients. 

Reed 201922 Cross-sectional 571 SSP as primary source for syringes in the past 12 mos 
compared to a pharmacy or secondary source (friend, relative, 
sex partner, dealer, shooting gallery, or off the streets): aORc 
carrying naloxone = 2.92, 95% CI [1.68, 5.09]. 

Spring 202223 Cross-sectional 2,139 Past-year contact with SSP: aORd carrying naloxone = 1.74, 
95% CI [1.39, 2.18]. 

Turner-
Bicknell 
202019 

Serial cross-
sectional 

NR Naloxone distribution increased from 29 kits prior to SSP 
implementation (July 2017) to 88 kits in September 2017 (post-
implementation) but decreased to 69 in December 2017).  

Overdose Education 
Jones 202121 Cross-sectional 263 Black SSP clients (aORb = 3.85, 95% CI [1.88, 7.92]) and White 

SSP clients (aORb = 2.73 95% CI [1.29, 5.75]) (but not White 
non-SSP clients aORb = 0.54 [0.19, 1.55]) were more likely to 
have received overdose training compared to Black non-SSP 
clients.  

Kim 202124 Cross-sectional 458 Accessed an SSP: aORe received overdose training = 3.51, 
95% CI [1.41, 8.79]. 

Notes. a Adjusted for age, single status, food insecurity, injection drug use past 6 mos, prescription opioid pain 
relievers, heroin, fentanyl, receptive syringe sharing past 6 months. b Adjusted for sociodemographic and drug 
use variables. c Adjusted for homeless status and law enforcement interactions. d Adjusted for region of 
recruitment, gender, born in UK, injecting duration, ever engaged in transactional sex, currently homeless, been 
in prison in the past year, prescribed treatment for drug use, heroin use and use of other central nervous system 
depressants in the past month, overdosed in the past year. e Adjusted for demographic factors, homeless in the 
last 12 months, experience of overdose, witnessed overdose in last 12 months, currently own naloxone, drug 
most frequently injected, and frequency of injection. 
Abbreviations. aOR=adjusted odds ratio; aPR=adjusted prevalence ratio; mos=months; NR=not reported; 
SSP=syringe services program. 

LINKAGE TO SUD TREATMENT AND UTILIZATION OF TREATMENT 
SERVICES 
SSP use may be associated with increased treatment linkage and/or use of treatment services among 
PWID compared to no SSP use (or less use) (Table 4). The most recent and direct evidence is from a 
2006 retrospective cohort study25 of 440 PWID in Baltimore which found that after adjusting for 
gender, employment status, type and method of drugs used, and HIV status, individuals who used an 
SSP in the past 6 months were more likely than those who did not to enter drug treatment, which was 
broadly defined to include drug detoxification, residential treatment, methadone maintenance, and 
outpatient drug-free treatment (aOR = 1.71, 95% CI [1.12, 2.62]). Similarly, an earlier cohort study86 
also conducted in Baltimore found that HIV-negative PWID who used an SSP were more likely to 
enter methadone treatment in the subsequent 6 months than those who had not used an SSP, 
particularly early in the study period when the SSP was able to offer dedicated treatment slots for its 
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clients (OR 1994-1995 = 1.9, 95% CI [1.34, 2.62]; OR for the study period = 1.48, 95% CI [1.13, 
1.75]). In this cohort, SSP attendance was also associated with entry into a medically supervised 
withdrawal facility for both HIV-positive (aOR = 3.2, 95% CI [1.38, 7.53]) and HIV-negative 
individuals (aOR = 1.38, 95% CI [1.02, 1.87]).27 

Two cohorts evaluated treatment retention among those referred to treatment from an SSP compared to 
another source. In a cohort study28,87 of 325 PWID in Baltimore, 6- and 12-month treatment retention 
was no different for those referred by the SSP compared to those referred by other means (self-referral, 
family referral, other healthcare provider referral, etc) after adjusting for demographic variables, 
employment status, and days of heroin, cocaine, and IDU in the month prior (6 months aHR = 1.39, 
95% CI [0.61, 2.04]; 12 months aHR = 1.23 95% CI [0.78, 1.94]). In another cohort study4 conducted 
in Seattle, those who stopped attending the SSP during the 12-month study period were more likely to 
continue methadone treatment compared to those who never used the SSP (aRR = 1.55, 95% CI [0.90, 
2.68]), although this finding was not statistically significant. Retention in methadone treatment was 
similar for current SSP users or those who started using the SSP during the study period compared to 
those who never used the SSP. 

Table 4. Linkage to SUD Treatment and Utilization of Treatment Services 

Study Study 
Design 

N Results 

Initiated Treatment 
Hagan 20004 Cohort Variable Participants who started attending the SSP during the 12-month 

study period (new SSP users) were more likely to enter a 
methadone program (aRR = 5.05, 95% CI [1.44, 17.7])a compared 
with those who formerly, currently, or never used the SSP. 

Hartgers 
19895 

Cohort 145 At baseline, individuals using an SSP > 90% of the time in the last 
6 mos had been in contact with methadone programs more often 
in the last 5 years than less frequent or non-SSP users (76% vs 
48%, p < 0.01). 

Latkin 200625 Cohort 440 Individuals who utilized an SSP in the past 6 mos were more likely 
to have entered drug treatment than individuals without past 6-mos 
SSP use (aOR = 1.71, 95% CI [1.12, 2.62]).b 

Kuo 200326 Cohort 163 70% of SSP users referred for drug treatment using LAAM (an 
opioid agonist no longer on the US market) enrolled in the program 
(114 vs 41). Treatment entry did not differ according to the number 
of SSP visits prior to accepting the referral. 

Strathdee 
1999;27Shah 
200086 

Cohort 1,483 HIV-negative participants who attended the SSP were more likely 
to enroll in methadone maintenance in the subsequent 6 mos 
compared to those who did not attend the SSP (aOR = 1.48, 95% 
CI [1.13, 1.75]).c SSP attendance was associated with entry into a 
medically supervised withdrawal facility for both HIV-positive (aOR 
= 3.2, 95% CI [1.38, 7.53])d and HIV-negative individuals (aOR = 
1.38, 95% CI [1.02, 1.87]).b 

Cox 200011 Pre-post 370 There was a nonsignificant increase in the percentage of 
participants attending other drug treatment services at 3-month 
follow-up (26% at follow-up vs 20% at baseline, p < 0.075). 

Vertefeuille 
200016 

Pre-post 112 Participation in SUD treatment increased between baseline and 6-
month follow up in HIV-seropositive SSP participants (8% vs 
18.8%, p = 0.01). 
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Study Study 
Design 

N Results 

Vlahov 199717 Pre-post 335 Self-reported engagement in treatment increased from 6.3% at 
baseline to 9.0% at 2-week follow-up (p = .117). 

Retained in Treatment 
Brooner 
1998;28Neufel
d 200887 

Cohort 325 6- and 12-month treatment retention was no different for those
referred by the SSP compared to those referred by other means
(self-referral, family referral, other health care provider referral, etc)
after adjusting for baseline variables (6 mos Ahr = 1.39, 95% CI
[0.61, 2.04]; 12 mos aHR = 1.23, 95% CI [0.78, 1.94]).e

Hagan 20004 Cohort Variable Former SSP users who stopped attending the SSP during the 12-
month study period were more likely to remain in methadone 
treatment at 12-month follow up compared to those who never 
used the SSP (aRR 1.55, 95% CI [0.90, 2.68]).f Retention in 
methadone treatment was similar for current SSP users or those 
who started using the SSP during the study period compared to 
those who never used the SSP. 

Notes. a Adjusted for gender; b Variables controlled for in adjusted analysis not reported; c Adjusted for gender, 
employment status, sniff/snort cocaine, sniff/snort heroin, history of mental illness, HIV positive status; 
d Adjusted for interaction between lagged SSP attendance and calendar year; e Adjusted for demographic 
variables, employment status, and days of heroin, cocaine, and IDU in the prior month; f Adjusted for frequency 
of injection at study enrollment. 
Abbreviations. AE=adverse events; aOR=adjusted odds ratio; aPR=adjusted prevalence ratio; aRR=adjusted 
risk ratio; HIV=human immunodeficiency virus; HR=hazard ratio; IVDU=intravenous drug use; 
LAAM=levomethadyl acetate hydrochloride; mos=months; NR=not reported; PWID=people who inject drugs; 
RCT=randomized controlled trial; SSP=syringe services program; SUD=substance use disorder. 

SYRINGE DISPOSAL 
SSP use and/or presence of an SSP does not appear to increase unsafe syringe disposal practices based 
on 1 RCT, 2 pre-post studies, 11 cross-sectional studies, and 7 ecological studies (3 of which also 
included cross-sectional data) evaluating whether SSP use or presence of an SSP within a community 
was associated with safe (eg, return to SSP) or unsafe (eg, dispose in trash or leave on street) methods 
of syringe disposal (Table 5). Three cross-sectional studies33,38,39 with a combined sample of more than 
1,500 participants in large cities (Baltimore, New York City, San Francisco, and Vancouver, BC) 
found that safe syringe disposal was 2.28 to 5.79 times more likely among those who used an SSP 
compared to those who did not.    

Table 5. Syringe Disposal 

Study Study 
Design 

N Results 

Lewis 201529 Cluster 
RCT 

482 Safe syringe disposal (N, %) among PWID receiving supplies at 
control group pharmacies: 96 (39.5) at baseline and 91 (46.4) at 3 
mos, p = .1263; Safe syringe disposal (N, %) among PWID 
receiving supplies at intervention group pharmacies: 74 (33.5) at 
baseline and 72 (42.1) at 3 mos, p = .040; between-group 
differences non-significant. 

Vertefeuille 
200016 

Pre-post 112 Baseline and 6 mos proportion of participants discarding of 
syringes in the garbage (48.6% vs 37.8%, p = .13) and in the 
street (7.5% vs 2.5%, p = .32). 
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Study Study 
Design 

N Results 

Vlahov 
199717 

Pre-post 335 Proportion of participants who discarded needles in a street, 
alley, sewer, or gutter (28.2% vs 15.6%; p < .001) and in the 
garbage or a dumpster (42.4% vs 29.1%; p < .001) before and 
after enrolling in SSP. 

Cleland 
200730 

Serial 
cross-
sectional 

1030 Syringes obtained from an SSP were more likely to be disposed 
of safely than syringes from other sources: SSP syringe source 
vs other aOR safe vs unsafe disposal = 22.39, 95% CI [12.93, 
38.78]; SSP syringe source vs other aOR safe vs possibly safe 
disposal = 20.98, 95% CI [12.95, 33.99].a 

Cotten-
Oldenburg 
200131 

Serial 
cross-
sectional 

566 Pre/post legislation allowing for voluntary pharmacy sales of 
syringes/needles without a prescription for an accompanying 
drug; safe syringe disposal aOR = 1.32,b 95% CI [0.84, 2.06]. 

Bluthenthal 
200432 

Cross-
sectional 

584 PWID received syringes from SSP within 30 days (N = 155)c: 
return to SSP: 85.2%; trash: 20.6%; leave at place of injection: 
2.6%; flush down toilet: 1.9%; PWID with no direct receipt of 
syringes from SSP within 30 days (N = 412)c: return to SSP: 
6.1%; trash: 70.6%; leave at place of injection: 7.3%; flush down 
toilet: 4.4%.  

Coffin 200733 Cross-
sectional 

680 Ever been to SSP compared to never used SSP: aOR safe 
syringe disposal = 5.79, 95% CI [3.13, 10.69]. 

Dasgupta 
201934 

Cross-
sectional 

200 Among those injecting drugs before and after the public health 
responsed (N = 124), disposal of used syringes in a designated 
medical waste container increased from 17% to 82%. 

Khoshnood 
200035 
 

Cross-
sectional 

373 Compared to pharmacy as the usual source of syringes, SSP 
source: OR threw away syringe “sometimes to always” = 0.03, 
95% CI [0.006, 0.15]; both SSP and pharmacy source: OR threw 
away syringe “sometimes to always” = 0.11, 95% CI [0.02, 0.51]; 
source other than SSP or pharmacy: OR threw away syringe 
“sometimes to always” = 0.29, 95% CI [0.02, 3.5]. 

Quinn 201436 
 

Cross-
sectional 

412 SSP main syringe source aORe improper disposal last 30 days = 
0.44, 95% CI [0.26, 0.75]; aORf improperly disposed of >50% 
total syringes disposed last 30 days = 0.19, 95% CI [0.10, 0.36]. 

Riley 201037 Cross-
sectional 

105 Obtaining syringes from an SSP aORg unsafe disposal = 0.17, 
95% CI [0.05, 0.95]. 

Sherman 
200438 

Cross-
sectional 

294 Safe syringe acquisition (SSP or pharmacy) aORh safely 
disposing syringes = 2.28, 95% CI [1.20, 4.37]. 

Wood 200339 Cross-
sectional 

587 Use of an all-night SSP compared to other sources (including 
fixed SSP) aORi safer syringe disposal = 2.69; 95% CI [1.38, 
5.21]. 

Zlotorzynska 
201840 

Cross-
sectional 

6321 Obtaining syringes primarily from pharmacies vs SSPs: aORj any 
unsafe syringe disposal = 1.47, 95% CI [1.38, 1.56]. 

Levine 
201941 
 

Ecological 
and serial 
cross-
sectional 

930, 
775 census 
blocks  

Total 371 syringes/1,000 blocks found pre-SSP implementation 
compared to 191 syringes/1,000 blocks found post-SSP 
implementation (49% decrease); improper syringe disposal post-
SSP implementation compared to pre-implementation aRR = 
0.61,k 95% CI [0.55, 0.69]. 

Tookes 
201242 

Ecological 
and serial 
cross-
sectional 

1050 Miami (city without SSP) syringe density = 371/1000 census 
blocks and syringe prevalence = 4.9/1000 people; San Francisco 
(city with SSP) syringe density = 44/1000 census blocks and 
syringe prevalence = 0.3/1000 people; Miami compared to San 



Effectiveness of Syringe Services Programs Evidence Synthesis Program 

19 

Study Study 
Design 

N Results 

Francisco: aORl public syringe disposal = 34.2, 95% CI [21.9, 
53.5].  

Wenger 
2011m43 

Ecological 
and cross-
sectional 

602 Obtained syringes from SSP compared to other source: aORg 
improper syringe disposal = 0.20; 95% CI [0.10, 0.40]. 

Broadhead 
199944 

Ecological 1 town From fall 1996 to fall 1997 (following SSP closure), the rate of 
discarded syringes increased from 26.1 per month 39.8 per 
month (53% increase).  

Doherty 
199745 
Doherty 
200088 

Ecological 32 city 
blocks 

Block mean of number of needles per 100 trash items was 2.42 
pre-SSP and 1.30 2 years post-SSP (mean within-block change = 
−0.028, p < .05).

Fuller 200246 Ecological 27 blocks Decrease in block mean ratios of syringe to background trash 
pre-SSP (1.17 and 1.03) compared with post-SSP (0.81, 0.53, 
0.73).n 

Oliver 199247 Ecological 1 neighbor-
hood 

5.14 syringes found per month pre-SSP implementation 
compared with 1.9 post-SSP implementation, p < .05. 

Notes. a Safe methods of disposal included clinic, doctor, hospital, SSP, pharmacy, disposal mailbox, and 
sharps box. Unsafe methods of disposal included bushes, toilet, sewer, stranger, ground, owner, and left. 
Possibly safe methods of disposal included garbage at home and garbage elsewhere; b Adjusted for speedball 
injection and prison history; c ESP calculated; d The public health response included establishment of the state’s 
first legal SSP (other components of the public health response were not described);e Controlled for recruitment 
site; f Controlled for income; g Variables controlled for in adjusted analysis not reported; h Controlling for 
ethnicity, gender, education level, and age; i Adjusted for age, HIV positivity, unstable housing, residence in the 
HIV epicentre, involvement in the sex trade, frequency of heroin use, reuse of syringes, and injecting alone; 
j Adjusted for age, race/ethnicity, gender, education, current homelessness, self-reported HIV status and 
injection frequency; k Adjusting for gender, age, race/ethnicity, homelessness, and HIV-positive status; 
l Adjusting for age, gender, homelessness, and self-reported HIV seropositivity; m Sample includes San
Francisco participants from Tookes 2012 study; n Counts were made at 2 time points prior to SSP (October 25,
2000 and January 30, 2001) and 3 time points following SSP (April 25, 2001, June 27, 2001, and December 5,
2001).
Abbreviations. AOR=adjusted odds ratio; ARR=adjusted risk ratio; CI=confidence interval; mos=months;
OR=odds ratio; PWID=people who inject drugs; SSP=syringe services program.

NEIGHBORHOOD CRIME RATES 
Presence of an SSP may not be associated with any change in neighborhood crime rates. We identified 
2 ecological studies48,49 measuring community crime rates based on proximity to an SSP or pharmacy 
selling syringes (Table 6). While a study in New York City found that SSP access was associated with 
increased arrests, a study in Baltimore evaluating the same outcome found no difference in arrest 
trends. Neither study controlled for other variables that could account for local arrest trends, but the 
study conducted in Baltimore likely provides more reliable information because it more directly 
measured arrest trends relative to the start of an SSP.  
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Table 6. Neighborhood Crime Rates 

Study Study Design  N Results 
Cooper 201248 Ecological 42 health districts in 

New York City 
On average a 1-unit increase in logged 
SSP access over time was associated 
with an increase of 11.18 arrests/1000 
residents (p < 0.0001). 

Marx 200049 Ecological Baltimore areas within 
0.5-mile radius of an 
SSP site  

No significant differences in arrest trends 
by category after SSP introduction 
relative to before SSP introduction in 
program vs non-program areas (p > .05) 

Abbreviations. SSP=syringe services program. 

SSP DISTRIBUTION MODELS 
Use of SSPs that offer more syringes per visit or supply syringes based on need (regardless of how 
many used syringes are returned) may be associated with less syringe re-use compared to use of SSPs 
with more restrictive syringe distribution policies, such as caps on the number of syringes that may be 
supplied per visit or requirements for 1-for-1 syringe exchange (ie, 1 sterile syringe is supplied for 
every used syringe that is returned) (Table 7). A 2010 systematic review2 of SSP effectiveness 
included 3 cross-sectional studies32,89,90 evaluating SSPs according to syringe distribution policies. 
Two of these cross-sectional studies32,89 compared injection risk behaviors among PWID using SSPs or 
pharmacies with variable syringe dispensation policies and/or limits on the number of syringes that 
could be supplied. A third cross-sectional study90 compared injection risk behaviors among PWID in 
Hartford, CT when the number of syringes permitted to be dispensed by SSPs increased from 5 to 10. 
Results were consistent across studies showing that use of SSPs with more permissive syringe 
distribution practices (eg, needs-based) was associated with less reported syringe re-use. No 
differences were found for reports of syringe sharing in 2 studies.   

Table 7. SSP Exchange Models 

Syringe Policy Evidence Findings 
Needs based or >1 for 
1 exchange vs 1-for-1 
exchange  

1 SR2 (2 cross-
sectional studies32,89) 

Syringe re-use: 
Less syringe re-use with needs-based or >1 for 1 syringe 
access compared to 1-for-1 or limited syringe 
exchange32,89 
Syringe sharing: 
No difference in receptive syringe sharing according to 
SSP syringe exchange policies32,89 

Increase in the 
number of syringes 
dispensed from 5 to 10 

1 SR2 (1 cross-
sectional study90) 

Mean percent of injections using a pre-used syringe 
decreased from 14% to 11% when syringe distribution 
cap increased from 5 to 10 

Abbreviations. SR=systematic review; SSP=syringe services program. 

SSP PROGRAM COMPONENTS 
Combined SSP and OUD Treatment Programs 

The 2022 review of reviews1 on HIV/HCV transmission and injection risk behaviors evaluated 
evidence on combined SSPs and OUD treatment programs, finding that while evidence was 
insufficient for the outcome of HIV transmission (no studies were identified), sufficient evidence 
existed regarding a benefit of combined programs on reducing HCV transmission. This conclusion was 
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largely based on a systematic review and meta-analysis, Platt et al,81 of 3 types of studies, which found 
that use of an SSP combined with opioid agonist therapy resulted in a significantly lower risk of HCV 
transmission (RR = 0.26, 95% [CI 0.07, 0.89], with a larger effect size than was seen for SSP use or 
opioid agonist therapy alone. This finding was consistent with another meta-analysis91 of 2 cohorts and 
4 cross-sectional studies included in the original 2010 review of reviews.78 That meta-analysis also 
reported that combined SSP and opioid agonist therapy was associated with 48% reduction in odds of 
self-reported needle sharing (aOR = 0.52, 95% CI [0.32, 0.83]).  

Additional Harm Reduction and Referral Services 

Whether motivational interviewing or strengths-based case management improves treatment 
enrollment among PWID using an SSP is unclear (Table 8). A trial92 of a motivational interviewing 
intervention among PWID accessing a SSP in Baltimore found no difference in treatment entry. 
Findings were mixed with regard to strengths-based case management, with 1 trial93 conducted among 
PWID using an SSP in Baltimore finding that case management after treatment referral resulted in 
greater treatment entry (OR = 1.84, 95% CI [1.07, 3.16]), and another trial of a similar case 
management intervention among PWID in Sweden with high enrollment rates overall finding no 
effect.85 In the Baltimore trial, intention-to-treat analysis controlling for distance to travel, access to 
care, and clustering by SSP site did not show a difference in treatment enrollment between intervention 
and control groups, leading authors to conclude that benefits of case management could be attributed to 
the provision of transportation.  

Whether harm reduction education and referral to services offered by staff at a pharmacy-based SSP 
improves injection risk behaviors, safe syringe disposal, or treatment uptake is also unclear (Table 8). 
In a trial29 conducted in New York City in which pharmacies were randomized to offer harm reduction 
services or usual care, no benefit was seen among PWID using intervention group pharmacies in 
regard to injection frequency, syringe sharing, safe syringe disposal, or receipt of detoxification or 
drug treatment.  

Table 8. Additional Harm Reduction Servicesa 

SSP Approaches Evidence Findings 
Motivational 
interviewing 

1 SR2 (1 RCT92) Treatment enrollment: 
No difference in treatment entry with a motivational 
interviewing intervention 

Strength-based case 
management services 

1 SR2 (1 RCT93), 1 
RCT85 

Treatment enrollment: 
A strength-based case management intervention 
delivered after treatment referral resulted in greater 
treatment entry,93 while a similar intervention delivered 
prior to treatment referral did not result in greater 
treatment enrollment among a population with high 
enrollment rates overall (95% in the intervention group 
and 94% in the control group)85 

Harm reduction 
education and referral 
to services 

1 RCT29 No difference in injection frequency, syringe sharing, 
safe syringe disposal, or receipt of detoxification or drug 
treatment between pharmacy-based SSPs randomized 
to offer harm reduction servicesb compared to usual care 

Notes. a Two RCTs were included in the Jones 2010 SR and 2 were published after this review and were 
included as primary studies in our review; b HIV prevention/medical/social service referrals, syringe disposal 
containers, and harm reduction print materials. 
Abbreviations. HIV=human immunodeficiency virus; RCT=randomized controlled trial; SR=systematic review; 
SSP=syringe services program. 
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DISCUSSION 
This review aimed to integrate a large and complex evidence base on the effectiveness and potential 
harms of SSPs to inform VHA policies and program development. Reducing harms due to substance 
use is a goal of the Office of National Drug Control Policy,71 as well as VA Offices of Mental Health 
and Suicide Prevention, Research and Development, and Specialty Care Services.  

Findings of this review are based on more than 4 decades of research on SSPs. Despite broad changes 
in drug use patterns and shifts in policies related to how SSPs are permitted to operate, findings 
regarding the effectiveness of SSPs have been largely consistent over time. A 2022 review of reviews1 
found sufficient evidence that SSPs prevent HIV transmission among PWID and tentative evidence 
that SSPs prevent HCV transmission. Studies of HCV prevention had less consistent results compared 
to studies of HIV prevention, but it is unknown whether the weaker benefit in terms of HCV 
prevention is primarily due to study factors (such as the ways SSP use was defined and measured in 
studies evaluating HCV transmission) or differences in HIV and HCV transmissibility. Additionally, 
the relatively recent availability of curative therapy options for HCV is likely altering the 
epidemiology of HCV in ways that have not yet been reflected in available evidence. Combined SSP 
and opioid agonist treatment may improve HCV prevention to a greater degree than either intervention 
alone. 

The same 2022 review of reviews1 found sufficient evidence that SSP use reduced injection risk 
behaviors, an important intermediate outcome when considering that a primary aim of SSPs is to 
prevent infectious disease transmission. SSP use may also be associated with increased treatment 
linkage and/or use of treatment services among PWID compared to no SSP use (or less use). 

SSP use does not appear to increase injection frequency among PWID, result in an increase in unsafe 
syringe disposal practices, or directly increase neighborhood crime rates. Authors of a 2012 ecological 
study48 of arrest trends in proximity to SSP locations in New York City noted “the spatial overlap of 
these two features of the risk and protective environment likely reflects their shared target population 
and target behaviors.” This framing underscores the point noted by several study authors that SSPs 
serve a segment of the PWID population with a higher baseline risk for drug-related harms, including 
legal system involvement. Despite this higher baseline risk, we found no evidence that SSP use further 
heightens risk to PWID or communities.  

Studies of public health interventions in real-world settings often must rely on observational research 
methods that are intrinsically less rigorous than study designs available in clinical contexts. These 
methodological limitations lower the strength of available evidence for individual SSP outcomes (see 
Appendix). However, when looking across outcomes, the preponderance of evidence demonstrating 
the potential benefits of SSPs and relative lack of harms is more than sufficient to support SSP 
implementation when possible. This overall conclusion is consistent with recommendations from 
several public health organizations and professional societies regarding the role of SSPs in harm 
reduction, including statements from the CDC describing SSPs as “safe, effective, and cost-saving” 
(see Table 9).  
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Table 9. Public Health Organization and Professional Society Statements Regarding 
SSPs 

American Academy of 
Addiction Psychiatry94 

Supports the funding and development of programs that assist people, 
who are injecting drug users, to have increased access to clean needles 
and syringes to help them eliminate all reusing and sharing of needle 
syringes. 

American Bar Association95 Expressed support in 2011 for continuation of federal funding for syringe 
exchange programs, which the association maintains are an effective 
public strategy for reducing the transmission of HIV/AIDS in the United 
States. 

American Medical 
Association96 

The AMA strongly supports needle and syringe exchange programs as 
part of a wider harm reduction approach to treating substance abuse and 
addiction. 

American Public Health 
Association97 

State and local health departments, tribal leaders and/or councils, and 
community agencies should implement comprehensive SSPs for people 
who inject drugs to mitigate the risk of blood-borne infections (HIV and 
HCV) at the community level. 

Centers for Disease Control 
and Prevention98,99 

Nearly 30 years of research shows that comprehensive SSPs are safe, 
effective, and cost-saving, do not increase illegal drug use or crime, and 
play an important role in reducing the transmission of viral hepatitis, HIV, 
and other infections. 

European Centre for Disease 
Prevention and Control and 
European Monitoring Centre 
for Drugs and Drug 
Addiction100 

2011 guidance states that provision of, and legal access to, clean drug 
injection equipment, including sufficient supply of sterile needles and 
syringes, free of charge, as part of a combined multi-component 
approach implemented through harm-reduction, counseling, and 
treatment programs, is a key intervention component for prevention of 
infections among PWID.   

Joint United Nations 
Progamme on HIV/AIDS 
(UNAIDS)101 

Given the prominence of unsafe injecting drug use due to the limited 
availability of needle and syringe programs in the HIV epidemics in many 
countries, comprehensive harm reduction services are vitally important, 
including in prisons and other closed settings. The services therefore 
should include needle and syringe programs, opioid substitution therapy 
and naloxone, and should address the specific needs of women who use 
drugs. 

World Health Organization102 Evidence from 20 years of research shows that needle and syringe 
programs prevent, control, and ultimately reduce prevalence of HIV and 
other blood-borne infections among injecting drug users. 

Abbreviations. AMA=American Medical Association; HCV=hepatitis C virus; HIV=human immunodeficiency 
virus; PWID=people who inject drugs; SSP=syringe services program. 

Limitations 

The existing evidence base has several limitations. First, studies used different measures for SSP 
exposure (eg, number of visits, percent of syringe coverage, etc) and outcomes, limiting our ability to 
compare results across studies in some cases. Second, many studies relied on participant self-report for 
both SSP use and outcomes of interest. In general, participant self-report has potential for recall bias 
and social desirability bias. Third, observational studies have potential bias due to uncontrolled 
confounding. While several studies used adjusted analyses to minimize the effect of confounding 
variables, effect estimates could still be skewed by unmeasured confounders. Finally, even though 
study periods span 4 decades, most studies were conducted in urban populations and prior to the 
current era of substance use in which illicit fentanyl and methamphetamine use is more common. 
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Although most findings discussed in this review are broadly applicable to a range of populations and 
settings, whether specific benefits of SSPs apply to all segments of PWID is unclear. 

FUTURE RESEARCH 
Despite some evidence gaps, additional research on existing SSP models may not be of practical value 
to health care policymakers given that available evidence is sufficient to support SSP implementation 
when possible. However, given that drug use patterns are constantly evolving and often regionally 
specific, future research on strategies to improve the responsiveness of SSPs to shifts in drug use 
patterns would be informative. For example, studies included in this review were largely conducted 
prior to the emergence of xylazine as a more common component of the illicit drug supply.103 Future 
research could examine best practices to provide PWID with tools and information needed to reduce 
harms associated with xylazine exposure.  

We note that studying SSPs presents several methodological challenges. One challenge is how to 
compare findings across SSPs, which may have inconsistent approaches to defining and measuring 
outcomes.104 Another challenge is integrating data sources to derive valid and meaningful conclusions. 
A recent study using administrative data to evaluate links between SSPs openings and drug-related 
health outcomes illustrates this point.105 In this study, the author concluded that SSPs increase rates of 
opioid-related mortality based on an analysis of county-level data on SSP openings and overdose 
fatalities. However, this analysis has been criticized for assuming that because an association exists 
between an exposure and an outcome at the population level, it exists at the individual level (a concept 
known as ecological fallacy).106 Future researchers have the benefit of learning from decades of 
research on SSPs and should take care to avoid known causes of data misinterpretation.   

CONCLUSIONS 
SSP utilization likely results in lower HIV transmission and reduced injection risk behaviors, and may 
result in lower HCV transmission, promote carrying naloxone, increase exposure to overdose 
education, and facilitate referral to and enrollment in treatment services. SSP use and presence in 
communities does not appear to increase injection frequency, unsafe syringe disposal practices, or 
neighborhood crime rates. Combined SSP and opioid agonist treatment may improve HCV prevention 
to a greater degree than either intervention alone. The effectiveness of other SSP program components 
or practices has been less frequently studied and evidence is insufficient to draw conclusions regarding 
best practices. Overall, when viewed as a harm reduction intervention, SSPs appear to offer a range of 
potential benefits without evidence suggesting that SSPs introduce harms or other unintended 
consequences. 
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Yee WL, Draper B, Myint KT, et al. Access to needles and syringes and methadone 
maintenance therapy among people who inject drugs in Yangon, Myanmar: a 
qualitative study. Harm reduction journal. 2022;19(1):107. 

Ineligible comparator 

Yoast R, Williams MA, Deitchman SD, Champion HC. Report of the Council on 
Scientific Affairs: Methadone maintenance and needle-exchange programs to reduce 
the medical and public health consequences of drug abuse. Journal of Addictive 
Diseases. 2001;20(2):15-40. 

Ineligible publication 
type 

Zaw C, Mehra D. The efficacy of syringe services programs in reducing skin and soft 
tissue infection-associated healthcare costs and multidrug-resistant bacteria. 
American journal of infection control. 2020;48(4):467-468. 

Ineligible publication 
type 

 
 



Effectiveness of Syringe Services Programs Evidence Synthesis Program 

52 

UNDERWAY STUDIES 
Citation 
NCT02654366. Community Supported Risk Reduction for Syringe Exchange Participants. CN-01555077. 
https://clinicaltrials.gov/show/NCT02654366. 
NCT01557998. Testing and Linkage to Care for Injecting Drug Users in Kenya. CN-01591363. 
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01591363/full. 
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CHARACTERISTICS OF INCLUDED PRIMARY STUDIES 
Study 
 

City/State 
Country 

Sample Size 
Follow-up 

Participant Characteristics Non-Prescribed 
Substance(s) Use 

Intervention/Exposure and 
Comparator (if applicable) 

Included 
Outcome(s) 

RCTs 
Braback 201685 Skane 

Sweden 
N=75 
NR     

Mean age: 37  
% Male: 73 
Race/ethnicity NR 

Heroin SSP clients receiving a strength-
based case management 
intervention to facilitate treatment 
referral compared to SSP clients 
receiving referral only 

Linkage to 
treatment/utilization 
of referred servicesa 

Fisher 20033 Alaska 
US 

N=600 
12 mos 

Mean age: 39  
% Male: 76 
% AA/Black: 19 
% Native American: 20 
% Other: 5 
% White: 56 

Heroin, cocaine, 
speedball, other opioids, 
amphetamines 

Randomized to SSP access or 
training on acquiring needles from 
pharmacies 

Injection frequency 

Lewis 2015b 29 New York, NY 
US 

N=592 
3 mos 

Mean age: 44  
% Male: 69  
% AA/Black: 29  
% Hispanic: 51 
% White: 16 

NR Pharmacies that received harm 
reduction training and provided 
additional services compared to 
pharmacies providing usual care  

Unsafe disposal of 
syringes 

Cohort Studies 
Brooner 199828,87 Baltimore, MD 

US 
N=325 
1 yr      

Mean age: 38 
% Male: 50 
% White: 41 

Heroin, cocaine, 
sedative, cannabis 

Referred to OAT from SSP 
compared to other referral sources 

Linkage to 
treatment/utilization 
of referred services 

Hagan 20004 Seattle, WA 
US 

N=Variable 
1 yr 

Age NR 
% Male: 62 
% AA/Black: 20 
% Other: 11 
% White: 69 

Heroin, speedball, 
cocaine, amphetamines 

Current exchange users, new 
exchange users, ex-exchangers 
compared to never exchangers 

Injection frequency, 
linkage to 
treatment/utilization 
of referred services 

Hartgers 19895 Amsterdam, 
Netherlands 

N=54 
Mean 13.5 mos 

Mean age: 32 
% Male: 70 
NR 

Heroin, cocaine, 
methadone, hashish, 
marijuana, tranquillizers, 
amphetamines 

Regular exchangers (used SSP > 
90% of the time) compared to 
irregular exchangers or non-
exchangers 

Injection frequency, 
linkage to 
treatment/utilization 
of referred services 

Huo 20069 Chicago, IL 
US 

N=707 
3 yrs 

Mean age: 40 
% Male: 71 
% AA/Black: 44 
% Non-AA/Black: 55 

Heroin, speedball, 
powder/crack cocaine 

SSP users (used SSP at least twice 
ever and enrolled for at least 30 
days) compared to non-SSP users  

Injection frequency 
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Study 
 

City/State 
Country 

Sample Size 
Follow-up 

Participant Characteristics Non-Prescribed 
Substance(s) Use 

Intervention/Exposure and 
Comparator (if applicable) 

Included 
Outcome(s) 

Kuo 200326 Baltimore, MD 
US 

N=163 
3 mos 

Mean age: 43  
% Male: 68 
% AA/Black: 99 

Heroin, cocaine Duration and frequency of SSP use Linkage to 
treatment/utilization 
of referred services 

Latkin 200625 Baltimore, MD 
US 

N=440 
Average 15 
mos 

57% age >39 yrs 
% Male: 68 
% AA/Black: 94  

Heroin, speedball, 
powder/crack cocaine 

Current SSP utilization (past 6 mo) 
compared to no SSP use 

Linkage to 
treatment/utilization 
of referred services 

Marmor 20006 New York, NY 
US 

N=328 
Median 29.7 
mos 

Mean age: 40 
% Male: 78 
29% AA/Black: 29 
% Asian: <1 
% Hispanic: 28 
% Native American: <1 
% Other: <1 
% White: 42 

Heroin, powder/crack 
cocaine, marijuana 

Consistent or sporadic SSP users 
compared to no SSP use  

Injection frequency 

Monterroso 20007 Multiple 
US 

N=2,306 
Mean 7.8 mos 

Mean age: 38  
% Male: 63  
% AA/Black: 43 
% Hispanic: 32 
% White: 21 

NR Ever used an SSP compared to 
never used an SSP 

Injection frequency 

Schoenbaum 
19968 

New York, NY 
US 

N=329 
5 yrs 

Median age: 30  
% Male: 65  
% Black: 17 
% Hispanic: 67 
% White: 16 

Heroin, cocaine, 
speedball 

Ever used an SSP compared to 
never used an SSP 

Injection frequency 

Strathdee 
199927,86 

Baltimore, MD 
US 

N=1,483 
4.5 yrs 

Median age: 40 
% Male: 74 
% AA/Black: 95 
% Non-AA/Black: 5 

Heroin, cocaine, 
speedball 

SSP attendance compared to no 
attendance 

Linkage to 
treatment/utilization 
of referred services 

Pre-Post Studies 
Bartholomew 
202110 

Miami, FL 
US 

N=115 
Variable      

Median age: 38  
% Male: 77  
% Hispanic: 45 
% Non-Hispanic Black: 4 
% Non-Hispanic White: 50 

Heroin, powder/crack 
cocaine, 
methamphetamine, 
speedball, fentanyl 

SSP clients Injection frequency 
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Study 
 

City/State 
Country 

Sample Size 
Follow-up 

Participant Characteristics Non-Prescribed 
Substance(s) Use 

Intervention/Exposure and 
Comparator (if applicable) 

Included 
Outcome(s) 

Cox 200011 Ireland N=370 
3 mos 

Mean age: 23 
% Male: 79 
Race/ethnicity NR 

Heroin 
 

SSP attendance Injection frequency, 
linkage to 
treatment/utilization 
of referred services 

Donoghoe 198912 England and 
Scotland 

N=142 
Variable 

Mean age: 30 
% Male: 86 
Race/ethnicity: NR 

Heroin, methadone, 
amphetamine, cocaine, 
barbiturates, 
tranquillizers, others 

Attendance at an SSP at least once 
during the 1 year period prior to the 
study 

Injection frequency 

Iversen 201313 Multiple 
Australia 

N=724 
Variable 

Mean age: 32 
% Male: 65 
Race/ethnicity NR 

Methamphetamine, 
heroin, cocaine, 
methadone or 
buprenorphine, 
pharmaceutical opioids, 
others 

SSP users across 3 time periods Injection frequency 

Patel 201814 Indiana 
US 

N=148 
Median 10 wks 

Median age: 34  
% Male: 56 
% Non-Hispanic White: 98 
% Other: 2 

Opana, heroin, 
methamphetamines, 
others 

SSP clients at first and most recent 
visit to the SSP 

Injection frequency 

Schechter 199915 Vancouver 
Canada 

N=694 
6 mos 

Median age: 36  
% Male: 68 
% Aboriginal: 25 
% Other: 10 
% White: 65 

Heroin, cocaine Frequent SSP attendance compared 
to no attendance 

Injection frequency 

Vertefeuille 
200016 

Baltimore, MD 
US 

N=112 
6 mos 

Mean age: 40 
% Male: 71 
% AA/Black: 89  
% Other: 11 

Heroin, cocaine, 
speedball 

SSP enrollees Injection frequency, 
linkage to 
treatment/utilization 
of referred services, 
unsafe disposal of 
syringes 

Vlahov 199717 Baltimore, MD 
US 

N=422 
6 mos 

Mean age: 38 
% Male: 67  
% AA/Black: 87 

Heroin, speedball, 
cocaine 

SSP enrollees Injection frequency, 
linkage to 
treatment/utilization 
of referred services, 
unsafe disposal of 
syringes 

Vogt 199818 Hawaii 
US 

N=208 
NR 

NR NR SSP attenders Injection frequency 
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Study 
 

City/State 
Country 

Sample Size 
Follow-up 

Participant Characteristics Non-Prescribed 
Substance(s) Use 

Intervention/Exposure and 
Comparator (if applicable) 

Included 
Outcome(s) 

Cross-Sectional Studies 
Allen 202120 Cabell County, 

WV 
US 

N=420 
NA    

Mean age: 36 
% Male: 61 
% Non-Hispanic White: 84 

Heroin, fentanyl, 
buprenorphine or 
Suboxone, prescription 
opioid, crystal 
methamphetamine, 
speedball, cocaine 

Acquired sterile syringes from an 
SSP in the past 6 mos compared to 
those who did not  

Naloxone 
distribution or use 

Bluthenthal 
200432,107 

Multiple 
US 

N=584 
NA   

Mean age: 41 
% Male: 58 
% AA/Black: 41 
% Hispanic: 38 
% Other: 2 
% White: 18 

Heroin, speedball, 
amphetamine, 
powder/crack cocaine 

Residence in cities with more 
permissive exchange policies 
compared to residence in city with 
less permissive exchange policy 

Unsafe disposal of 
syringes 

Cleland 200730 New York 
US 

N=1,030 
NA   

Mean age: 37  
% Male: 72 
% AA/Black: 13 
% Hispanic: 77 
% White: 11 

Heroin, powder/crack 
cocaine  

Obtained syringe used for last 
injection from SSP or source related 
to ESAP (ie, pharmacy, hospital, 
clinic, doctor) compared to other 
source  

Unsafe disposal of 
syringes 

Coffin 200733 Multiple 
US 

N=680 
NA   

Mean age: 42 
% Male: 62 
% AA/Black: 59 
% Hispanic: 21 
% Other: 9 
% White: 12 

Heroin, powder/crack 
cocaine 

Ever used an SSP or safe syringe 
source compared to never used an 
SSP or unsafe syringe source 

Unsafe disposal of 
syringes 

Cotton-Oldenburg 
200131 

Minnesota 
US 

N=570 
NA   

Mean age: 37 
% Male: 66 
% AA/Black: 36 
% American Indian: 9 
% Asian: 1 
% Hispanic: 14 
% Other: 3 
% White: 37 

Heroin, cocaine, 
speedball, 
methamphetamine, 
others 

Time period (9-12 mos) before and 
after legislation allowing for legal 
sale of syringes by pharmacies 
without a prescription  

Unsafe disposal of 
syringes 

Dasgupta 201934 Indiana  
US 

N=200 
NA   

18-25: 13% 
25-34: 35% 
35-44: 31% 
≥45: 31% 
% Male: 58 
% Hispanic: 2 

Opana, 
methamphetamine, 
heroin, other prescription 
opioid 

Time period before and after start of 
large-scale public health response to 
HIV outbreak including 
establishment of SSP 

Unsafe disposal of 
syringes 
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Study 
 

City/State 
Country 

Sample Size 
Follow-up 

Participant Characteristics Non-Prescribed 
Substance(s) Use 

Intervention/Exposure and 
Comparator (if applicable) 

Included 
Outcome(s) 

% Multiracial: 5 
% White: 92 

Jones 202121 Baltimore, MD 
US 

N=263 
NA   

18-44: 42% 
≥45: 58%  
% Male: 70 
% AA/Black: 61 
% White: 39 

Heroin, speedball, 
marijuana tranquilizer  

Registered SSP client compared to 
non-client peers 

Naloxone 
distribution or use, 
knowledge of 
overdose risk 

Khoshnood 
200035 

New Haven, 
CT 
US 

N=373 
NA   

Mean age: 40  
% Male: 64 
% AA/Black: 37 
% Hispanic: 16 
% White: 44 

Heroin Usual syringe source SSP, 
pharmacy, or both during past 6 mos 
compared to other source  

Unsafe disposal of 
syringes 

Kim 202124 San Francisco, 
CA 
US 

N=458 
NA   

Mean age: 46 
% Male: 68  
% AA/Black: 26 
% Asian/Pacific Islander: 7 
% Hispanic: 15 
% Native American/Alaska 
Native: 16 
% White: 67 

Opioid, 
methamphetamine 

Received needles or syringes from 
an SSP in the past 12 mos 
compared to not receiving needles 
or syringes from SSP 

Knowledge of 
overdose risk 

Quinn 201436 Los Angeles, 
CA 
US 

N=412 
NA   

Median age: 50  
% Male: 69 
% AA/Black: 30  
% Hispanic: 41 
% Other: 9 
% White: 21 

Heroin, powder/crack 
cocaine, 
methamphetamine, 
tranquilizers, opiates, 
methadone 

Primary source of syringes past 12 
mos SSP or pharmacy compared to 
other source  

Unsafe disposal of 
syringes 

Reed 201922 Philadelphia, 
PA 
US 

N=571 
NA   

Median age: 35 
% Male: 78  
% AA/Black: 12  
% Hispanic: 21 
% Other: 3 
% White: 64 
 

Heroin, speedball, 
powder/crack cocaine, 
methamphetamine, 
opioid analgesics, 
benzodiazepines 

Primary source of syringes past 6 
mos SSP compared to pharmacy or 
other source in the past 12 mos  

Naloxone 
distribution or use 

Riley 201037 San Francisco, 
CA 
US 

N=105 
NA   

Median age: 42 
% Male: 67 
% AA/Black: 14 
% Hispanic: 12 

Heroin, 
methamphetamine/speed 

Obtained syringes from an SSP or 
pharmacy in the past 30 days 
compared to not obtaining syringes 
from an SSP or pharmacy in the 
past 30 days 

Unsafe disposal of 
syringes 
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Study 
 

City/State 
Country 

Sample Size 
Follow-up 

Participant Characteristics Non-Prescribed 
Substance(s) Use 

Intervention/Exposure and 
Comparator (if applicable) 

Included 
Outcome(s) 

% Other: 18 
% White: 51 

Sherman 200438 Baltimore, MD 
US 

N=294 
NA   

Median age: 25  
% Male: 58  
% AA/Black: 30 
% Other: 3 
% White: 67 

Heroin, powder/crack 
cocaine 

Safe acquisition of syringes 
(primarily obtaining syringes from an 
SSP or pharmacy) compared with 
unsafe acquisition of syringes 
(primarily obtaining syringes from 
other sources) past 6 mos 

Unsafe disposal of 
syringes 

Spring 202223 Multiple 
UK 

N=2,139 
NA   

Mean age: 40  
% Male: 72 
Race/ethnicity: NR 

Heroin, benzodiazepines, 
others  

Past-year contact with SSP 
compared to no past-year contact 
with SSP 

Naloxone 
distribution or use 

Turner-Bicknell 
202119 

Ohio 
US 

N=NR 
NA   

NR NR Before and after implementation of a 
needs-based distribution model  

Naloxone 
distribution or use 

Wood 200339 Vancouver 
Canada 

N=587 
NA   

Median age: 39 for SSP users; 40 
for non-SSP users 
% Male: 61 
% Aboriginal: 32 
% non-Aboriginal: 68 

Heroin, cocaine Use of all-night SSP in past 6 mos 
(includes people who used the city’s 
fixed exchange sites) compared to 
non-use of SSP 

Unsafe disposal of 
syringes 

Zlotorzynska 
201840 

Multiple 
US 

N=6,321 
NA   

Mean age: 43 
% Male: 72 
% non-Hispanic White: 45 
% Other: 55 

Heroin, speedball, 
powder/crack cocaine, 
methamphetamines, 
prescription opioids, 
others 

Primary syringe source SSP 
compared to pharmacy past 12 mos 

Unsafe disposal of 
syringes 

Ecological Studies 
Broadhead 
199944 

Connecticut 
US 

N=NA 
NA   

 NA NR Time period during operation of an 
SSP compared to time period 
following closure of the SSP 

Unsafe disposal of 
syringes 

Cooper 201248 New York, NY 
US 

N=42 health 
districts 
NA   

 NA NR SSP access (percent of each 
district’s surface area within 1 mile 
of an SSP site) or access to 
pharmacies selling syringes by study 
year 

Neighborhood crime 
rates 

Doherty 199745,88 Baltimore, MD 
US 

N=32 city 
blocks 
2 yrs 

NA NR 1 and 2 mos after SSP initiation 
compared to time prior to SSP 
initiation 

Unsafe disposal of 
syringes 

Fuller 200246 New York, NY 
US 

N=27 blocks 
and 10 
pharmacies 
NA   

NA NR Time period before and after 
enactment of ESAP (legal pharmacy 
sale of syringes without a 
prescription)  

Unsafe disposal of 
syringes 
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Study 
 

City/State 
Country 

Sample Size 
Follow-up 

Participant Characteristics Non-Prescribed 
Substance(s) Use 

Intervention/Exposure and 
Comparator (if applicable) 

Included 
Outcome(s) 

Marx 200049 Baltimore, MD 
US 

N=NA 
NA   

 NA NR Program areas (within 0.5-mile 
radius of SSP site) before and after 
establishment of SSPs and 
compared to non-program areas 

Neighborhood crime 
rates 

Oliver 199247 Portland, OR 
US 

N=NA 
NA   

 NA NR Immediate vicinity of an SSP before 
and after establishment 

Unsafe disposal of 
syringes 

Ecological and Cross-Sectional Studies 
Levine 201941 Miami, Fl 

US 
N=930 
NA   

18-29: 12.7% 
30-39: 26.3% 
40-49: 27.9% 
≥50: 33.3% 
% Male: 78 
% Asian or Pacific Islander: 1 
% Hispanic: 40 
% Multiple races/Other: 1 
% Native American: 2 
% non-Hispanic Black: 32 
% non-Hispanic White: 26 

NR 
 
 
 
 
 
 
 
 

City residence pre- and post-
implementation of the SSP 

Unsafe disposal of 
syringes 

Tookes 201242 Multiple  
US 

N=1,050 
NA   

San Francisco: 
18-29: 6% 
30-39: 18% 
40-49: 41% 
≥50: 35% 
% Male: 73 
% Asian or Pacific Islander: < 1 
% Hispanic: 10 
% Multiple races/Other: 5 
% Native American: 4 
% non-Hispanic Black: 37 
% non-Hispanic White: 44 
 
Miami: 
18-29: 8% 
30-39: 20% 
40-49: 31% 
≥50: 45% 
% Male: 79 
% Asian or Pacific Islander: 1 

NR City with an SSP and residents of 
city with an SSP compared to city 
without an SSP and residents of city 
without an SSP 

Unsafe disposal of 
syringes 
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Study 
 

City/State 
Country 

Sample Size 
Follow-up 

Participant Characteristics Non-Prescribed 
Substance(s) Use 

Intervention/Exposure and 
Comparator (if applicable) 

Included 
Outcome(s) 

% Hispanic: 40 
% Native American: 1 
% non-Hispanic Black: 36 
% non-Hispanic White: 23 

Wenger 201143 San Francisco, 
CA 
US 

N=602 
NA   

NR NR Syringe source SSP or pharmacy 
prior 6 mos compared to other 
source  

Unsafe disposal of 
syringes 

Notes. a This study was included for a comparison relevant to KQ1a; b Data for the outcome of interest were cross-sectional. 
Abbreviations. AA=African-American; AIDS=acquired immunodeficiency syndrome; ESAP=Expanded Syringe Access Demonstration Program; HIV=human immunodeficiency 
virus; MMT=methadone maintenance treatment; mos=months; NA=not applicable; NR=not reported; OAT=opioid agonist therapy; RCT=randomized controlled trial; SSP=syringe 
services program; wks=weeks.
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RISK OF BIAS ASSESSMENTS 
RANDOMIZED CONTROLLED TRIALS (ROB-2) 
Trial Name or 
Author Year 
 

Bias from 
randomization 
process 

Bias from deviation 
from intended 
interventions 
(Assignment) 

Bias from deviation 
from intended 
interventions 
(Adherence) 

Bias from missing 
outcome data 

Bias in measurement 
of outcome 

Bias in selection 
of reported result 

Overall risk of bias 
(Low, Some concerns, 
High) 

Braback 201685 Low 
Computer 
generated block 
randomization with 
allocation 
concealed 

Some concerns 
Participants were likely 
unblinded, unclear if 
carers were blinded. 
Unclear if there were 
deviations in 
intervention. 

Some concerns 
Participants were 
likely unblinded, 
unclear if carers 
were blinded. 
Intervention occurred 
right after initial 
assessment, so likely 
adhered to. 

Low 
Low number of 
dropouts and 
regarded as non-
attenders 

Low 
Outcome measured as 
showing up for 
treatment in both 
groups. 

Low 
Main outcome 
reported 

Some concerns 

Fisher 20033 Low 
Concealed 
randomization by a 
separate person 

Some concerns 
Patients and 
intervention 
administrators 
unblinded at time of 
giving intervention. 
Unclear if there were 
deviations in 
intervention. 

Some concerns 
Participants were 
likely unblinded, 
unclear if carers 
were blinded. 
Intervention occurred 
right after initial 
assessment, so likely 
adhered to. 

Some concerns 
Unclear what the 
"305 complete 
observations" in the 
GLM corresponds to 
in terms of patients 
assessed. 81% had 
at least 1 follow-up. 
No difference in 
baseline variables 
between those who 
completed at least 1 
follow-up and those 
completely lost to 
follow-up. 

Some concerns 
Injection frequency 
assessed by RBA in 
interview, potential for 
recall bias based on 
intervention. 

Low 
Main outcome 
reported 

Some concerns 

Abbreviations. GLM=generalized linear model; RBA=Risk Behavior Assessment. 

COHORT STUDIES (ROBINS-I) 
Study Name or 
Author Year 
 

Bias due to 
confounding 

Selection bias Bias in 
classification of 
interventions 

Bias due to 
departures from 
intended 
interventions 

Bias due to 
measurement of 
outcomes 

Bias due to 
missing data 

Bias in the 
selection of 
reported 
results 

Overall risk of bias 
(Low, Moderate, 
Serious, Critical, No 
Information) 

Brooner 1998;28 
Neufeld 200887 

Unclear 
Analyses controlled 
for baseline 
measures 
(sociodemographics, 
drug and psychiatric 

Low 
Includes all who 
presented for 
treatment during 
timeframe. 

Low 
Intervention 
classified as 
referral source 

Low 
"Intervention" is 
referral source, so 
likely no 
overlap/departures. 

Low 
Retention in 
treatment objective 
measurement. Drug 

Low 
Missing data for 
urinalysis results 
only. Analyses 
conducted 
without missing 

Low 
All prespecified 
results appear 
to be reported. 

Unclear 
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Study Name or 
Author Year 
 

Bias due to 
confounding 

Selection bias Bias in 
classification of 
interventions 

Bias due to 
departures from 
intended 
interventions 

Bias due to 
measurement of 
outcomes 

Bias due to 
missing data 

Bias in the 
selection of 
reported 
results 

Overall risk of bias 
(Low, Moderate, 
Serious, Critical, No 
Information) 

disorders), but likely 
some residual 
confounding based 
on high # of 
differences at 
baseline in 
measured variables. 

before treatment 
started. 

use confirmed by 
urinalysis. 

data and coding 
all missing as 
"positive." 

Hagan 20004 Unclear 
Differences between 
groups in injection 
characteristics, 
adjusted for different 
variables in different 
analyses. 

Low 
Includes sample 
of IDUs from 
several 
recruitment 
points over time. 

Low 
Classified SSP 
use over follow-
up period into 
distinct 
categories based 
on when SSP 
use 
started/stopped. 

Low 
Classification of 
SSP use over time 
captures changes 
in use over the 
follow-up period. 

Low 
Standard 
questionnaire 
administered by 
trained interviewers 
at all time points. 

Unclear 
78% completed 
follow-up and 
were included in 
sample, unclear 
if any differences 
between those 
without follow-
up. 

Low 
All prespecified 
results appear 
to be reported. 

Unclear 

Hartgers 19895 Unclear 
Differences between 
groups at baseline in 
injecting and 
treatment variables. 
Includes a logistic 
regression 
controlling for some 
variables for 
borrowing outcome 
at first interview. 

Low 
Includes SSP 
attenders and 
non-attenders 
from same 
geographical 
region during 
recruitment. 

Low 
Classified SSP 
use over follow-
up period into 
distinct 
categories based 
on SSP use. 

Low 
Classification of 
SSP use over time 
captures changes 
in use over the 
follow-up period. 

Low 
Standard 
questionnaire 
administered by 
trained interviewers 
at all time points. 

High 
41% completed 
second 
interview, others 
omitted from 
follow-up 
analysis. 

Low 
All prespecified 
results appear 
to be reported. 

High 

Huo 20069 Unclear 
Unclear baseline 
differences between 
groups, but did 
adjust for injecting 
variables, drug 
treatment, and age. 

Unclear 
One SSP site 
had different 
recruitment start 
and follow-up 
duration. 
Adjusted for 
follow-up 
duration in 
analyses. Non-
SSP users 
recruited by 
different people 
than SSP users. 

Low 
Classified by 
SSP use, which 
was based off 
neighborhood. 
Excluded small 
percentage of 
participants in 
neighborhood 
w/o SSP who 
travelled to SSP. 

Unclear 
Does not appear to 
account for 
starting/stopping 
SSP use over 
follow-up period. 

Low 
Standard 
questionnaire 
administered by 
trained interviewers 
at all time points. 

Unclear 
Excluded 
participants 
without at least 1 
follow-up (17%), 
but attrition 
analysis showed 
no difference 
between groups 
in baseline 
injection 
frequency. 

Low 
All prespecified 
results appear 
to be reported. 

Unclear 

Kuo 200326 Unclear 
Baseline variables 
by SSP use not 
reported but does 

Low 
Includes all 
referred to 
LAAM program, 

Unclear 
All patients were 
enrolled in SSP 
but classifies use 

Low 
Accounts for 
changes in SSP 
use by using a 

Unclear 
Doesn't specifically 
describe how SSP 

Unclear 
Describes level 
and 
management of 

Low Unclear 
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Study Name or 
Author Year 
 

Bias due to 
confounding 

Selection bias Bias in 
classification of 
interventions 

Bias due to 
departures from 
intended 
interventions 

Bias due to 
measurement of 
outcomes 

Bias due to 
missing data 

Bias in the 
selection of 
reported 
results 

Overall risk of bias 
(Low, Moderate, 
Serious, Critical, No 
Information) 

adjust for some 
demographics and 
other variables. 

except for a 
small proportion 
who did not 
have SSP data. 

as number of 
visits per month. 

variable of "# SSP 
visits per month." 

visit data was 
collected. 

missing 
urinalysis data, 
but level and 
handling of 
missing data for 
other variables 
not described. 

All prespecified 
results appear 
to be reported. 

Latkin 200625 Unclear 
Baseline variables 
by SSP use not 
reported but does 
adjust for 
demographics and 
drug use variables. 

High 
Appears that 
30% without 
follow-up data 
were excluded 
from the study, 
but unclear 
proportion 
among IDUs. 

Low 
Classified as 
SSP use within 
the past 6 
months in 
standard survey 
responses. 

Unclear 
New use of SSP or 
stopping SSP use 
during follow-up 
does not appear to 
be evaluated. 

Low 
Standard 
questionnaire 
administered by 
trained interviewers 
at all time points. 

Unclear 
Excluded 
participants 
without follow-
up, handling of 
other missing 
data not 
described. 

Low 
All prespecified 
results appear 
to be reported. 

High 

Marmor 20006 High 
Unclear differences 
at baseline between 
SSP users and non-
users and no 
adjustment for any 
variables. 

High 
Excluded 45% 
of eligible 
participants 
without 4 
interviews. Did 
not differ on 
most variables 
but did differ in 
age and use of 
methadone 
maintenance 
and shooting 
galleries. 

Low 
Classified SSP 
users by use 
over time. 

Low 
Classification of 
SSP use over time 
captures changes 
in use over the 
follow-up period. 

Low 
Interviewer-
administered 
questionnaires at all 
visits. 

Unclear 
Excluded 
participants 
without 4 follow-
up visits, 
handling of other 
missing data not 
described. 

Low 
All prespecified 
results appear 
to be reported. 

High 

Monterroso 20007 Unclear 
Unclear differences 
at baseline between 
SSP users and non-
users. Unclear if 
SSP use analysis is 
adjusted. 

Low 
Includes sample 
of IDUs from 
several 
recruitment 
points over time 
period. 

Unclear 
Question around 
SSP use and 
classification of 
use not well 
described. 

Unclear 
Mentions 
"consistent users" 
reported SSP use 
at 2 visits, but 
other classification 
of changes over 
time not described. 

Low 
Interviewer-
administered 
questionnaires at all 
visits. 

High 
Excluded 39% of 
participants that 
did not have 
follow-up. Similar 
on most 
characteristics, 
but more likely to 
be homeless. 

Low 
All prespecified 
results appear 
to be reported. 

High 

Schoenbaum 
19968 

High 
Differences at 
baseline in drug use 
treatment, no 
adjustment for any 

Low 
Includes sample 
of IDUs 
recruited over 
time period. 

Unclear 
Classified as 
"ever" using SSP 
or "never" using 
SSP based on 
interviews, but 

Low 
Classification of 
SSP use over time 
captures changes 

Low 
Interviewer-
administered 
questionnaires at all 
visits. 

High 
For prospective 
analyses 
excluded 36% 

Low 
All prespecified 
results appear 
to be reported. 

High 
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Study Name or 
Author Year 
 

Bias due to 
confounding 

Selection bias Bias in 
classification of 
interventions 

Bias due to 
departures from 
intended 
interventions 

Bias due to 
measurement of 
outcomes 

Bias due to 
missing data 

Bias in the 
selection of 
reported 
results 

Overall risk of bias 
(Low, Moderate, 
Serious, Critical, No 
Information) 

confounders for 
outcome analyses. 

intervention 
changed from 
illegal SSP to 
legal SSP over 
study period. 

in use over the 
follow-up period. 

without full 
follow-up data. 

Strathdee 1999;27 
Shah 200086 

Unclear 
Baseline variables 
by SSP use not 
reported but does 
adjust for 
demographics and 
drug use variables. 

High 
Excluded 50% 
of original 
sample who did 
not inject from 
enrollment to 
post-SSP 
timeframe, but 
initial inclusion 
criteria required 
drug use from 
1977. 

Unclear 
SSP variable not 
well described, 
unclear if it is any 
visit over the 
timeframe. 

Unclear 
SSP variable not 
well described, 
unclear if it 
accounts for 
potential changes 
in SSP use over 
time. 

Low 
Interviewer-
administered 
questionnaires at all 
visits. 

Unclear 
Individuals who 
were lost to 
follow-up were 
censored. 
Unclear how 
many (says "ie, 
10%" but unclear 
if this is the 
actual % that 
were censored). 

Low 
All prespecified 
results appear 
to be reported. 

High 

Abbreviations. IDU=injection drug user; LAAM=levomethadyl acetate hydrochloride; SSP=syringe services program. 
 

UNCONTROLLED PRE-POST STUDIES (ROBINS-I) 
Study Name or 
Author Year 
 

Bias due to 
confounding 

Selection bias Bias in 
classification of 
interventions 

Bias due to 
departures from 
intended 
interventions 

Bias due to 
measurement of 
outcomes 

Bias due to 
missing data 

Bias in the 
selection of 
reported results 

Overall risk of bias 
(Low, Moderate, 
Serious, Critical, No 
Information) 

Bartholomew 202110 Unclear 
Used GEE to 
account for some 
potential 
confounders but 
did not have 
multiple pre-
intervention 
measurements. 

High 
Only included 
12% of total 
cohort with 2 
follow-up 
assessments, 
differences 
between baseline 
and follow-up 
groups. 

Low 
Timepoints based 
on assessments 
completed at 
SSP. 

Unclear 
Time between 
assessments 
varied and was 
based on SSP 
use. 

Low 
Methods of data 
collection similar 
across timepoints 
after initial 
enrollment. 

Unclear 
Excluded 
participants 
without 2 visits, 
level of other 
missing data 
unclear. 

Low 
All relevant 
outcomes appear 
to be reported. 

High 

Cox 200011 High 
Single initial 
measurement, no 
adjustment for 
time trends. 

Unclear 
Only included 
28% of those 
invited to 
participate. 
Unclear how 
many completed 
baseline and no 

Low 
Timepoints based 
on initial and 
follow-up visits. 

Unclear 
Defines follow-up 
at 3 months, but 
unclear 
adherence to this 
timing for all 
participants. 
Unclear 

Low 
Structured 
questionnaires by 
trained 
interviewers at 
both timepoints. 

Unclear 
Missing data 
appear to be 
excluded from 
analyses for 
individual 
outcomes. 

Low 
All relevant 
outcomes appear 
to be reported. 

High 
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Study Name or 
Author Year 
 

Bias due to 
confounding 

Selection bias Bias in 
classification of 
interventions 

Bias due to 
departures from 
intended 
interventions 

Bias due to 
measurement of 
outcomes 

Bias due to 
missing data 

Bias in the 
selection of 
reported results 

Overall risk of bias 
(Low, Moderate, 
Serious, Critical, No 
Information) 

follow-up and 
unclear 
differences 
between those 
included and 
excluded. 

frequency of SSP 
use. 

Donoghoe 198912 High 
Single initial 
measurement, no 
adjustment for 
time trends, and 
comparison 
group of non-
attenders showed 
differences. 

High 
Only included 6% 
of the initial 
cohort, 
differences 
between those 
who completed 
2nd interview and 
those who did 
not. 

Low 
Timepoints based 
on initial and 
follow-up visits. 

Unclear 
Defines follow-up 
at 2-4 months, 
but unclear 
adherence to this 
timing for all 
participants. 
Unclear 
frequency of SSP 
use. 

Low 
Structured 
questionnaires by 
staff at both 
timepoints. 

Unclear 
Excluded 
participants 
without 2 visits, 
level and 
handling of other 
missing data 
unclear. 

Low 
All relevant 
outcomes appear 
to be reported. 

High 

Iversen 201313 Unclear 
Appears only to 
have adjustment 
for HCV 
incidence 
outcome. 
Accounts for time 
trends by 
creating separate 
groups by 
timeframe. 

High 
Excluded high 
proportion of 
original sample 
without matching. 
Included 60% of 
the matched 
sample with 
negative HCV 
tests. Differences 
between those 
included and 
excluded. 

Low 
Timepoints based 
on repeat 
surveys and had 
to be within 1-
year. 

Unclear 
Follow-up had to 
be within 1-year, 
but unclear how 
variable time 
between records 
was. Unclear 
frequency of SSP 
use. 

Low 
Same survey 
used at all time 
points. 

Unclear 
Out of original 
sample, excluded 
17% without full 
data. 

Low 
All relevant 
outcomes appear 
to be reported. 

High 

Patel 201814 Unclear 
Single initial 
measurement, 
but timeframe 
within about 1 
year. 

Unclear 
Included 62% of 
original sample 
with at least 2 
visits. Unclear 
differences 
between those 
included and 
excluded. 

Low 
Timepoints based 
on visits and had 
to be at least 7 
days apart. 

Unclear 
Follow-up had to 
be at least 7 days 
apart, but unclear 
how variable time 
between surveys 
was. Unclear 
frequency of SSP 
use. 

Low 
Structured 
questionnaires by 
staff at both 
timepoints. 

Low 
Mentions missing 
data on only 2 
participants. 

Low 
All relevant 
outcomes appear 
to be reported. 

Unclear 

Schechter 199915 Unclear 
Single initial 
measurement, no 
adjustment for 
time trends but 
injection 
frequency 

Unclear 
Included 80% of 
original sample 
with 1 follow-up 
visit. Unclear 
differences 
between those 

Low 
Timepoints based 
on initial and 
follow-up visits. 

Unclear 
Unclear how 
timing of follow-
up varied across 
participants. 
Classified 
frequent and 

Low 
Structured 
questionnaires by 
staff at both 
timepoints. 

Unclear 
Unclear level and 
handling of 
missing data. 

Low 
All relevant 
outcomes appear 
to be reported. 

Unclear 
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Study Name or 
Author Year 
 

Bias due to 
confounding 

Selection bias Bias in 
classification of 
interventions 

Bias due to 
departures from 
intended 
interventions 

Bias due to 
measurement of 
outcomes 

Bias due to 
missing data 

Bias in the 
selection of 
reported results 

Overall risk of bias 
(Low, Moderate, 
Serious, Critical, No 
Information) 

outcome analysis 
limited to post-
need exchange 
timeframe. 

included and 
excluded. 

infrequent SSP 
users. 

Vertefeuille 200016 Unclear 
Single initial 
measurement, no 
adjustment for 
time trends, but 
timeframe within 
6 months. 

Unclear 
Every 7th 
enrollee invited, 
differences 
between those 
enrolled and not 
enrolled in some 
demographics 
and drug use 
variables. 

Low 
Timepoints based 
on initial and 
follow-up visits. 

Unclear 
Follow-up at 6 
months, but 
unclear 
frequency of SSP 
use. 

Low 
Structured 
questionnaires by 
staff at both 
timepoints. 

High 
Only had follow-
up data for 52% 
of enrollees. Drug 
injection 
frequency 
analysis limited to 
those with follow-
up and who were 
HIV positive at 
baseline. 

Low 
All relevant 
outcomes appear 
to be reported. 

High 

Vlahov 199717 Unclear 
Single initial 
measurement, no 
adjustment for 
time trends, but 
timeframe within 
2 weeks. 

Unclear 
Every 7th 
enrollee invited, 
differences 
between those 
enrolled and not 
enrolled in gender 
and some drug 
use variables. 

Low 
Timepoints based 
on initial and 
follow-up visits. 

Unclear 
Follow-up at 2 
weeks, but 
unclear 
frequency of SSP 
use. 

Low 
Structured 
questionnaires by 
staff at both 
timepoints. 

Unclear 
79% had follow-
up data at 2 
weeks, but 
difference in 
sharing needles 
between those 
with and without 
follow-up. 

Low 
All relevant 
outcomes appear 
to be reported. 

Unclear 

Vogt 199818 Unclear 
Single initial 
measurement, no 
adjustment for 
time trends, 
unclear follow-up. 

Unclear 
Random selection 
of clients, but 
unclear how 
clients were 
randomly 
selected and if 
they differed from 
those not 
selected. 

Low 
Timepoints based 
on initial and 
follow-up visits. 

Unclear 
Unclear timing of 
follow-up visits 
and unclear 
frequency of SSP 
use. 

Unclear 
Unclear if 
structured 
questionnaire 
used for 
interviews. 

High 
Repeat 
interviews with 
51% of 
participants 
included for 
follow-up 
analysis. Unclear 
differences 
between those 
with and without 
follow-up. 

Low 
All relevant 
outcomes appear 
to be reported. 

High 

Abbreviations. GEE=generalized estimating equations; HCV=hepatitis C virus; HIV=human immunodeficiency virus; IDU=injection drug use; SSP=syringe services program. 
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SYSTEMATIC REVIEWS (ROBIS) 
Study Name or Author 
Year 

Study Eligibility Criteria Identification and 
Selection of Studies 

Data Collection and Study 
Appraisal 

Synthesis and Findings Overall Risk of Bias  

Jones 20102 Low 
Reasonable and mostly 
clearly defined eligibility 
criteria. Do not explicitly 
describe comparator criteria 
but specify included study 
designs. 

Low 
Multiple databases 
searched. Searches 
included both key words and 
controlled vocabulary, but 
full search syntax is not 
provided. Date limit of 1990 
seems roughly in line with 
start of research on SSPs, 
but some studies may have 
been published prior to this 
date. Hand-searched 
reference lists of included 
studies. No grey literature 
searching conducted. Dual 
independent study selection 
indicated for title/abstract 
screening but not explicitly 
stated for full-text review. 

Low 
A single reviewer abstracted 
data and assessed study 
quality, checked by another 
reviewer. Study quality was 
assessed using appropriate 
criteria. 

Unclear 
Meta-analysis was not 
conducted due to 
variability between 
studies. Narrative 
synthesis did not address 
methodological quality; 
this is addressed in the 
discussion section, but 
individual quality 
assessments are not 
included. 

Low 

Palmateer 20221 Low 
Reasonable and clearly 
defined eligibility criteria. 
Detailed criteria provided in 
Appendix. 

Low 
Update to a 2011 review of 
reviews. Searches included 
an initial search for 
systematic review and 
additional searches for 
primary studies when 
indicated. Multiple 
databases searched. 
Conducted grey literature 
searches and hand 
searched reference lists of 
included records. Searches 
included key words and 
controlled vocabulary terms 
and full syntax is provided in 
the Appendix. 

Unclear 
Dual independent study 
selection, data abstraction, and 
risk of bias assessment. Risk of 
bias of systematic reviews was 
assessed using appropriate 
criteria. Risk of bias of primary 
studies was not assessed; 
instead, study design was 
considered an indicator of 
quality. 

Low 
Rated the strength of the 
evidence for each 
intervention and outcome 
using a framework that is 
clearly described in the 
review. 

Low 

Abbreviations. SSP=syringe services program.  
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STRENGTH OF EVIDENCE ASSESSMENTS FOR KQ1 PRIMARY STUDIES 
Outcome 
 

Studies Study 
Limitations 

Directness  Consistency  Precision  Rating and Summary of Evidence 

Injection 
frequency 
 
 

1 RCT,3 6 
cohort,4–9 and 9 
pre-post10–18 
studies 

Unclear to high Direct Consistent Precise Low 
SSP use does not appear to be 
associated with an increase in 
injection frequency. 

Naloxone 
distribution 

1 serial cross-
sectional19 and 4 
cross-sectional20–

23 studies 

High Indirect Consistent Imprecise Low 
SSP use may be associated with 
higher rates of carrying naloxone. 

Overdose 
education 

2 cross-sectional 
studies21,24 

High Indirect Consistent Imprecise Low 
SSP use may be associated with 
receipt of overdose education. 

Linkage to SUD 
treatment and 
utilization of 
treatment 
services 

6 cohort4,5,25–28 
and 3 pre-
post11,16,17 studies 

Unclear to high Direct Consistent Precise Low 
SSP use may be associated with 
increased treatment linkage and/or 
use of treatment services compared 
to no SSP use (or less use).  

Syringe disposal 1 RCT,29 2 pre-
post,16,17 11 
cross-sectional,30–

40 and 7 
ecological41–47 
studies 

Unclear to high Direct Consistent Imprecise Low 
SSP use and/or presence of an SSP 
does not appear to be associated with 
an increase unsafe syringe disposal 
practices.  

Neighborhood 
crime rates 

2 ecological 
studies48,49 

High Direct Inconsistent Imprecise Low 
Presence of an SSP does not appear 
to be associated with an increase in 
neighborhood crime rates.  
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PEER REVIEW COMMENTS AND RESPONSES 
Comment 
# 

Reviewer # Comment Author Response 

Are the objectives, scope, and methods for this review clearly described? 
1  1 Yes None 
2  2 Yes None 
3  3 Yes None 
4  5 Yes None 
5  6 Yes None 
6  7 Yes None 
7  8 Yes None 
Is there any indication of bias in our synthesis of the evidence? 
8  1 No None 
9  2 No None 
10  3 No None 
11  5 No None 
12  6 No None 
13  7 No None 
14  8 No None 
Are there any published or unpublished studies that we may have overlooked? 
15  1 No  
16  2 Yes - Analisa Packham, Syringe exchange programs and harm reduction: 

New evidence in the wake of the opioid epidemic, 
Journal of Public Economics, Volume 215, 2022, 104733, ISSN 0047-2727 

Thank you for bringing this study to our 
attention.  It does not meet criteria for 
inclusion because we did not review evidence 
from primary studies for HIV incidence or 
prevalence and drug-related mortality was not 
one of our pre-specified outcomes. However, 
this study and the response it inspired from 
other researchers (Lambdin 2023) is relevant 
to mention in the discussion section of our 
review as an example of how misinterpreting 
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Comment 
# 

Reviewer # Comment Author Response 

data can lead to unjustified conclusions 
regarding SSP use and health outcomes.  

17  3 No None 
18  5 Yes - https://doi.org/10.1007/BF02351502; https://doi.org/10.1111/jrh.12388 Thank you for highlighting these citations. 

The first study (Strathdee 1999) is included in 
our review and synthesis. The second study 
(Surratt 2020) is also included but was not 
prioritized for synthesis because it is cross-
sectional and we focused on longitudinal 
evidence for the outcome of treatment 
linkages.  

19  6 No None 
20  7 No None 
21  8 Yes - Packham A. Syringe exchange programs and harm reduction: New 

evidence in the wake of the opioid epidemic. J Public Economics 2022; 215. 
https://doi.org/10.1016/j.jpubeco.2022.104733. Available at 
https://apackham.github.io/mywebsite/opioidpaper_webcopy.pdf. 

Thank you. Please see our response to 
comment #16. 

Additional suggestions or comments can be provided below. 
22  1 Table 5: It is not correct that LAAM is no longer approved in the U.S. It is 

still FDA approved. It was taken off the market voluntarily by the 
manufacturer because of poor sales. It is the case that it is no longer 
approved in Europe. 

Thank you for making note of this error. We 
have revised the text to state that LAAM is an 
opioid agonist no longer on the US market. 

23  1 Table 5: Text in the Neufeld row seems incomplete. Thank you for this comment. Brooner 1998 
and Neufeld 2008 are 2 publications 
associated with a single study and the results 
are described in a single row. We have edited 
the study column to improve clarity. 

24  1 Table 6: Dasgupta row. What is the “public health response?” Thank you for this comment. We have added 
a footnote to specify that the public health 
response included establishment of the 
state’s first legal SSP.  

25  1 Page 25, line 37: Change “along” to “alone.” 
Table 9, Harm Reduction row: Remove either “detox” or “detoxification.” 

Thank you for making note of these errors. 
We have made the recommended 
corrections.  
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Comment 
# 

Reviewer # Comment Author Response 

26  1 Page 27, line 35: Change “justice” to “legal.” The supposed “justice” system 
is anything but “just.” 

Thank you for this recommendation. We have 
revised the text to state “legal system.” 

27  1 Page 28, lines 56-57: The trend toward non-injecting of fentanyl may have 
been short lived. Increasingly, fentanyl is showing up in powder form which 
is likely to be injected. 

Thank you for this comment. We removed the 
specific reference to fentanyl and instead 
highlight that drug use patterns are constantly 
evolving, and future research could help 
identify best practices for SSPs to respond 
and maintain relevance.  

28  2 Did the ESP review the extant literature for any association between SSP 
use and substance use? It was included in the SOW we reviewed in late 
Feb of this year that included the following outcomes: 
 
Drug use behaviors (e.g., sharing, borrowing, lending, reuse, or unsafe 
disposal of syringes; amount, speed, or frequency of use; etc); knowledge of 
overdose risk; naloxone distribution/use; linkage to treatment for substance 
use disorder, HIV/HCV, or other medical needs, or to HIV pre-exposure 
prophylaxis; utilization of referred services. 
 
Please note that one recent study (albeit with several methodological flaws) 
suggests an association between SSP implementation and increases in 
opioid use:  
"https://www.sciencedirect.com/science/article/abs/pii/S0047272722001359" 
Syringe exchange programs and harm reduction: New evidence in the wake 
of the opioid epidemic - ScienceDirect.  However, the author (Analisa 
Packham) also notes the following: 
“I note that my findings imply that SEPs do little to reduce drug overdoses 
and may even exacerbate opioid abuse and misuse. However, the results 
do not suggest that SEPs are ineffective at curbing addiction for all clients. 
Moreover, prescription drugs, such as Buprenorphine that reduce symptoms 
of opiate addiction and withdrawal, or other opiate antagonists, which work 
in the brain to prevent opiate effects and decreases the desire to take 
opiate, could be one way for SEPs to mitigate clients' opioid dependence in 
the future.” 

Thank you for your comments. 
 
The association between SSPs and 
substance use was partly addressed through 
our inclusion of injection frequency, but we 
did not specifically review evidence on 
whether use of SSPs is associated with more 
or less frequent drug use overall. This 
decision reflects the review’s focus on the role 
of SSPs in harm reduction.  
 
While we reviewed evidence related to 
naloxone distribution and overdose 
education, we did not include drug-related 
mortality as an outcome of interest. 
Regarding the Packham 2022 study, please 
see our response to comment #16. 

29  2 [In second bullet of Key Findings, add ‘s’ to ‘encourage’ and ‘facilitate.’] We have left the wording of the key findings 
as written, since the phrases regarding 
naloxone, overdose education, and treatment 
referral follow “may.” 
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30  2 [Insert citation substantiating first statement of executive summary.] To be consistent with our usual style, we did 
not include citations in the executive summary 
but did include citations related to increased 
drug use and HIV/HCV in the background 
section. 

31  2 Please define "needs-based" SSP.  Are participants required to submit used 
syringes to get sterile ones?  If not, needs-based seems synonymous with 
the "distribution" model of SSPs. 

Thank you for this comment. In the section on 
SSP models, we have revised the text to use 
more precise language referring to syringe 
distribution policies (which may be needs-
based or offer a set number of syringes 
regardless of how many are returned) and 
exchange policies (which require returning 
used syringes).  

32  2 Are SSPs that use a distribution model (no exchange) considered "more 
permissive?" 

Thank you for this comment. Please see our 
response to comment #32. We have revised 
this section to improve clarity regarding the 
term “permissive.”  

33  3 One area that is not discussed but may be equally important is acquired 
bacterial infections from using clean needles when the skin has not been 
cleansed using an alcohol wipe or other procedure. Cellulitis is prevalent 
among PWID and can lead to severe adverse outcomes. This reviewer 
realizes that this may not be within scope, however, due to the newest issue 
- fentanyl adulterated with xylazine wound issues is becoming a hot topic 
area. 

Thank you for this comment. We agree that 
bacterial infections related to injection-drug 
use are an important outcome, but this 
outcome was not within the scope of this 
review. In the Future Research section, we 
added a reference to the emergence of 
xylazine and importance of studying best 
practices for SSPs to provide PWID with 
information and tools to reduce xylazine-
specific harms.  

34  5 This was a well thought out review recognizing that the research 
methodology is mixed. The review was concise and appropriately 
addressed the limitation as well as areas for future research. If I might 
suggest also adding improving in HIV/HCV treatment as part of linkage to 
care. For example, a pilot study done in 2003 points to the idea that "health 
services based on needle exchange may enhance access to HAART among 
out-of-treatment HIV-infected IDUs" (https://doi.org/10.1093/jurban/jtg053). 
There's another review that may be helpful, most of the references are 
already in the current manuscript. however, this article may provide 
additional references/perspectives (https://doi.org/10.1186/s13722-023-

Thank you for your comments. We included 
linkage to HIV treatment as an outcome but 
did not identify any studies that met criteria for 
inclusion in our synthesis. We did not include 
studies evaluating HIV or HCV treatment 
services co-located with SSPs as stand-alone 
interventions, which the study by Altice 2003 
is an example of. We realize that the body of 
literature on co-located treatment services is 
of high interest, but reviewing this evidence 
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00394-x). Looks great and thank you for sharing and allowing me to be a 
part of this! 

would have made the scope of this review 
unfeasibly large.   
 
Thank you for providing the link to the 
scoping review. We hand-searched this 
publication for relevant references as part of 
our search process. 

35  6 This is my first review of the “Effectiveness of Syringe Service Programs: A 
Systematic Review”. Page numbers reference the page in the PDF 
document. Generally, the title and corollary mentions of SSPs should be 
referred to as Syringe Services Programs (missing “s” in services 
throughout the document; cf. https://www.cdc.gov/ssp/index.html). Not sure 
if there was any examination of drug test strips (e.g., fentanyl test strips) in 
this review. Also there is frequent reference to the Office of National Drug 
Control Policy; however, these efforts also align with other key initiatives 
related to infectious disease—recommend checking with David Ross and 
Lorenzo McFarland on the appropriate initiatives to cite (e.g., Ending the 
HIV Epidemic, etc.). 

Thank you for your comments. We have 
corrected the text to refer to Syringe Services 
Programs (plural) throughout the document. 
 
We did not specifically examine evidence 
related to drug testing strips. We would have 
included evidence regarding drug testing 
strips as a component of harm reduction 
services provided at SSPs but did not identify 
such evidence.  
 
We specifically highlighted the Office of 
National Drug Control Policy (ONDCP) 
because this review was requested in part to 
inform ONDCP efforts. We added a sentence 
to the beginning of the Discussion to highlight 
that harm reduction is a goal of VA Offices of 
Mental Health and Suicide Prevention, 
Research and Development, and Specialty 
Care Services. 

36  6 1. Page 9, line 10—Key Findings—“carriage” is an uncommon word used 
regarding naloxone—consider changing to “carrying naloxone” (also on 
page 10, line 32; page 30, line 50; page 31, line 14; page 40, line 14) 

Thank you for this suggestion. We have 
revised the text to state “carrying” or 
“possession” of naloxone rather than 
“carriage.”  

37  6 2. Page 10—it may be helpful to clarify the difference between “Linkage to 
SUD treatment and utilization of treatment services” and “Additional harm 
reduction and referral services” (the latter seems to combine a number of 
services—e.g., motivation interviewing, case management, pharmacy-
based SSP referral which seem to be different things). In general, these 

Thank you for this comment. We reorganized 
the findings in this table to improve clarity and 
removed the row describing “Additional harm 
reduction and referral services.” These 
findings are best described in the results 
section where additional context is provided.  

https://www.cdc.gov/ssp/index.html
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seem like blended concepts. Not sure if it would help to better explain the 
universe of what is included. 

38  6 3. Page 15, lines 11-15—suggest using the term “stimulants” to refer to 
cocaine and psychostimulants (latter is primarily methamphetamine). Even 
in reference #4, psychostimulants are reported separately from cocaine (see 
Figure 1, https://www.cdc.gov/mmwr/volumes/70/wr/pdfs/mm7006a4-H.pdf) 

Thank you for this suggestion. We have 
revised the text to use the term “stimulants.”  

39  6 4. Page 16, lines 5-9—not sure if you want to use the NASEN reference; 
https://www.nasen.org/ (over 500 SSPs). 

Thank you for this suggestion. We have 
updated this text to reflect current data from 
NASEN. 

40  6 5. Page 16, line 16—There is also funding from OMHSP’s SUD program to 
fund harm reduction coordinators (should check with them about that 
sentence); also the “(PMOP)” should come after Program 

Thank you for this comment. Because this 
paragraph is specific to SSPs funding, we did 
not expand on other VHA initiatives to 
promote harm reduction (of which there are 
many). We have corrected the placement of 
the PMOP acronym. 

41  6 6. Page 20, line 44—based on the 95% CI that is non-significant right? Not 
“bordered on non-significant” but actually not statistically significant since it 
include 1.0 

Thank you for this comment. We have 
corrected this statement to say “bordered on 
significance.”  

42  6 7. Page 22, line 31—superscript after 5 is underlined and doesn’t need to be Thank you for making note of this error. We 
have corrected this text. 

43  6 8. Injection Frequency/Table 3—Bartholomew 2021 seems to indicate an 
increased average # of injections per day. So does Patel 2018. That is 2 of 
the 16 studies included in this section. Bringing this up in case it needs to be 
addressed to fend off potential critics. 

Thank you for this comment. We added to the 
section on injection frequency to discuss 
these 2 studies specifically and provide more 
context for their findings.  

44  6 9. Page 30, line 14—what is NEP? I don’t see it defined anywhere. Thank you for this comment. NEP refers to 
“needle exchange program.” We have 
changed this reference to “NEP” to “SSP” 
instead to be consistent with the language of 
our review.  

45  6 10. Page 32, lines 11-12—The confidence interval includes 1.0, is this not 
statistically significant? (same as Page 33, line 11) 

Thank you for this comment. You are correct 
that this finding was not statistically 
significant. We have revised the text to 
include that point.  

46  6 11. Page 32, line 30—square typo Thank you for making note of this error. We 
have corrected this text. 
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47  6 12. Page 32, line 49-50—this is not statistically significant right? Thank you for this comment. You are correct 
that this finding was not statistically 
significant. In most cases, we do not 
comment on statistical significance in the 
table (regardless of whether a given finding 
was significant or non-significant) for the sake 
of brevity.  

48  6 13. Page 32, line 55—this is not statistically significant right? Please see the response to comment # 47.  
49  6 14. Page 33, line 21—IVDU=Intravenous Drug Use right? Thank you for making note of this error. We 

have corrected this text. 
50  6 15. Page 34, line 5—this is not statistically significant right? Please see the response to comment # 47. 
51  6 16. Page 35, lines 6-7—is there an extra number in the 2nd set of 

parentheses? 
Thank you for this comment. We have added 
a footnote to specify that counts were made 
at 2 time points pre-SSP and 3 time points 
post-SSP.  

52  6 17. Page 36 line 37—think “along” should be “alone”; should probably be a 
comma after “meta-analysis” as well 

Thank you for making note of these errors. 
We have corrected the text. 

53  7 Comments to the author: 
This is a timely and important systematic review of the association of 
syringe service programs and relevant outcomes such as HIV and HCV 
prevalence and incidence. This report has a potential for high impact by 
encouraging the implementation of syringe service programs in the VA. 
There are several strengths to this review which include clear writing, 
rigorous and thorough methods, use of person-first language, and including 
a comprehensive group of outcomes. 

Thank you for this comment. 

54  7 Minor comments: 
1. The statements from public health organization and professional society 
regarding syringe service programs are greatly appreciated. The authors 
may also consider adding statements from the American Academy of 
Addiction Psychiatry (AAAP) and American Society of Addiction Medicine 
(ASAM). 

Thank you for this suggestion. We have 
added a policy statement from AAAP but 
could not locate a current statement from 
ASAM.  

55  7 2. Including a description of the cost-benefits of implementing syringe 
service programs may strengthen the discussion, given the relatively low 
cost of syringes. 

Thank you for this suggestion. We revised the 
Discussion text to specifically highlight the 
CDC’s statements regarding SSPs as “cost-
saving.”  
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56  8 1. p. 9 (pdf p. 20) – Re: Reference 24 Palmateer et al. Int J Drug Policy.  
2022;109:103872. 
Regarding conclusion that pooled studies did not show an effect on HCV 
transmission, please consider commenting on whether: 
• Studies were appropriate for pooling, e.g., similar populations, 
interventions, and outcomes. 
• pooled studies had adequate power to detect a difference in HCV 
transmission. 
• ascertainment bias may have been present, e.g., low HCV testing rates in 
SSP utilizers 

Thank you for your comments. We did not 
directly assess the quality of evidence for this 
outcome because we relied on the evidence 
synthesis conducted by the Palmateer et al. 
review of reviews, which we assessed to have 
a low overall risk of bias based on the ROBIS 
tool. The Palmateer et al. review in turn 
primarily relied on a Cochrane review and 
meta-analysis (Platt et al.). While we are 
unable to address your comments in detail, 
we have no reason to suspect that the 
conclusions reached by Palmateer et al. and 
Platt et al. were inappropriate. 

57  8 2. p. 11 (pdf p. 22) – Primary studies 
 
Please consider comment on the following: 
a. Adequacy of statistical methods. Did studies have: 
• Pre-specified hypotheses? 
• Pre-specified statistical analysis plan? 
• Appropriate adjustments for multiple comparisons? 
b. Confounders. Did studies address or have data on: 
• population shifts in or out of the SSP’s catchment? 
• Other factors which may have affected outcomes, e.g., public health 
campaigns on HIV testing, promotion of SSPs in community? 
• Length of time over which the study measured outcomes? 
c. Outcomes. Did any studies examine: 
• HIV or HCV testing rates 
• Deaths or hospitalizations due to overdoses? 

Thank you for your comments. Duration of 
follow-up for primary studies is reported in 
Table 2. Statistical methods and potential risk 
of bias due to confounding were evaluated as 
part of the quality assessment of primary 
studies (details are located in the Appendix).  
 
HIV/HCV testing rates and overdose 
hospitalizations and deaths were not within 
the scope of this review. 
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