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A B S T R A C T

Background: This systematic review synthesizes evidence on community-based harm reduction
programs and their role in addressing the opioid crisis.
Methods: A narrative synthesis was conducted of 78 studies published between January 2012 and
April 2023; meta-analysis was precluded by heterogeneity across interventions, populations, and
outcomes. Eligible designs included quantitative observational studies, qualitative/mixed-methods
studies, program evaluations, and existing systematic/scoping reviews. Interventions examined included
syringe service programs (SSPs), overdose education and naloxone distribution (OEND), overdose
prevention centers (OPCs), drug-checking services, and low-barrier medications for opioid use disorder
(MOUD). Outcomes included overdose mortality, infectious disease transmission, treatment linkage,
and feasibility/acceptability.
Results: OEND scale-up was associated with reduced opioid overdose mortality at county and state
levels. SSPs were consistently linked to reduced HIV and HCV transmission. OPCs reported no
on-site fatal overdoses despite high volumes of supervised consumption. Integrated SSP-MOUD
models improved MOUD initiation and retention, though association strength varied by setting and
design. Combined approaches showed favorable cost-effectiveness. Persistent barriers included punitive
paraphernalia laws, regulatory constraints, stigma, and rural service gaps.
Conclusion: Key gaps remain in implementation science, longitudinal efficacy of newer interventions
(OPCs, drug-checking), and stigma-reduction strategies. Policy implications include integrating harm
reduction into mainstream health infrastructure via sustained funding, deregulation to expand providers,
mobile/mail-based rural access, and public communication to build legitimacy. Across a heterogeneous
evidence base, community-based harm reduction consistently associates with reduced overdose mortality
and infectious disease burden. Translating this evidence into equitable, sustainable implementation
remains the central challenge for public health policy and practice.

1. Introduction

1.1. Background on Opioid Crisis
The opioid crisis represents a multifaceted public health emergency,
characterized by high rates of addiction and overdose mortality
[1]. It is commonly believed to have its roots in the general over-
prescription of pharmaceutical opioids that started in the 1990s
and planted the seeds of dependency in communities nationwide.
This initial wave of policy was inconsistent as it alternated between
punitive criminal justice and traditional abstinence-based treatment
models [2, 3]. These strategies were not effective, being unable to
control the increasing death rates, as well as being unable to reach out
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to the increasing number of people who are not part of the traditional
healthcare systems.
Since then, the crisis has passed through several phases, each of
which has been very deadly. The shift to heroin was followed by
a second wave, which was characterized by the rise of the illicit
synthetic opioid market, which, as of today, is characterized by the
presence of fentanyl. This powerful, unpredictable drug has reached
unprecedented levels of overdose deaths, causing a societal cost that
has never been seen before [4, 5].
This progression has exposed significant, systemic vulnerabilities
in healthcare delivery, social services, and economic policy. The
current epidemiological context underscores the need to implement
evidence-based interventions that reduce mortality and engage
marginalized populations who remain at greatest risk [6, 7].

1.2. Role of Community-Based Harm Reduction Programs
For this review, "community-based" harm reduction programs are
operationally defined as services delivered outside of inpatient or
acute hospital settings, within or directly accessible to the commu-
nities where individuals who use drugs reside. This encompasses
fixed-site facilities (such as SSPs, OPCs, and community health
centers), mobile outreach services, peer-led distribution networks,
and harm reduction components integrated into primary care or
low-barrier clinic settings.
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In response to this burden, community-based harm reduction
programs have emerged as a pragmatic public health approach. These
programs are designed to meet individuals where they are, both
geographically and in terms of their readiness to engage, without
preconditions [8]. Their guiding principle is to reduce immediate
harm and preserve life, serving as a first point of contact with
the healthcare system and a foundation for longer-term recovery
pathways. This will involve making syringes clean so that no one gets
sick, delivering the overdose-reversal medication naloxone directly
to the most at-risk individuals to witness an overdose, offering low-
barrier access to life-stabilizing drugs for opioid use disorder, and
ensuring that there is a safe place where drugs can be used under
supervision. They succeed by building trust with people who use
drugs, a group often failed by traditional systems [9, 10].
Beyond syringe exchange, SSPs frequently represent the primary
point of contact between individuals who use drugs and the health-
care system, where participants may also receive wound care,
hepatitis testing, or referrals to additional services [11, 12]. More
importantly, these interdependent connections lead to a longer-term
path of treatment and recovery assistance. The most obvious way
to realize this life-saving mission, perhaps, is to lend naloxone to
friends, family, and peers. This approach expands the effective
responder network into communities, and available evidence is
consistent with meaningful reductions in overdose mortality [13, 14].
Similarly, overdose prevention centers – staffed by trained personnel
– have demonstrated the capacity to manage acute overdose events
on-site, facilitate referrals to care, and operate without documented
adverse effects on surrounding neighborhoods [15, 16].
Collectively, these programs provide a continuum of care grounded
in principles of safety, dignity, and low-barrier access, serving as
a critical link between individuals at highest risk and the broader
healthcare system [17].

1.3. Research Gaps
Community-based harm reduction is susceptible to scaling and
integration due to very serious impediments, even though it has
proven to be an effective intervention. The first drawback is the lack
of implementation science and cost-effectiveness evidence across
various geographical and socio-political settings, especially in rural
and underserved areas, where stigmatization and logistical barriers
are urgent, as emphasized in the latest global recommendations of
the World Health Organization [18–20]. Although urban models are
more widely documented, there is limited evidence on the adaptation
and maintenance of services in urban regions.
The evidence base for newer interventions, such as overdose
prevention centers and fentanyl test strip distribution, requires
further longitudinal and comparative effectiveness research [21, 22].
Additionally, more robust data is needed to quantify the broader
public health impact of integrated harm reduction hubs, including
effects on healthcare utilization, criminal justice involvement, and
community well-being.
A critical and persistent gap is the lack of systematic, multi-level inter-
ventions to reduce stigma among healthcare providers, policymakers,
and the public. An empirical investigation into effective educational
and contact-based strategies is essential to shift attitudes and build
the political support necessary for policy change. Addressing these
gaps is fundamental to translating these life-saving interventions into
standardized, scalable components of the public health infrastructure
[23–25].

1.4. Objective of The Review
This review aims to consolidate the current evidence on the role of
community-based harm reduction programs in addressing the opioid
crisis. Its primary objectives are to:

• Determine how core interventions such as syringe service
programs (SSPs), overdose education and naloxone distri-
bution (OEND), overdose prevention centers (OPCs), and
low-barrier care models affect mortality due to overdose,
prevent infectious disease, and increase access to treatment
and healthcare services.

• Identify the key barriers and facilitators that affect the
implementation, scaling, and long-term sustainability of these
programs across diverse community settings.

• Outline the major gaps in the existing literature to inform
future research priorities in implementation science, cost-
effectiveness analysis, and strategies to reduce structural and
social stigma.

By synthesizing this evidence, this review aims to inform public
health policy, clinical practice, and future research, building an
evidence-based response to the current public health emergency.

2. Methods

2.1. Search strategy
A systematic literature search was conducted to identify articles
published from January 1, 2012, to April 30, 2023. This period
was chosen to embrace the time frame that would best reflect
the emergence of the illicit fentanyl market and how it has been
responsible for a great number of overdose deaths [26, 27]. This
temporal restriction was selected deliberately to capture the period
most relevant to the contemporary illicit fentanyl supply, which
began reshaping the overdose landscape from approximately 2013
onward and has dominated the crisis in the period since. Readers
should note that this restriction may exclude pre-2012 foundational
evidence for long-established interventions, such as syringe service
programs and naloxone distribution, which have extensive evidence
bases predating the fentanyl era. The conclusions of this review
therefore most directly pertain to the effectiveness of harm reduction
interventions in the context of the contemporary illicit drug supply,
rather than constituting an exhaustive historical appraisal of these
programs.
The search has been conducted in the following large electronic
databases: MEDLINE (through PubMed), PsycINFO, CINAHL
Complete, Scopus, Web of Science Core Collection, and Socio-
logical Abstracts. The search strategy used standardized subject
headings, as well as free-text keywords of three key concepts, which
were The Opioid Crisis, e.g., "Opioid-Related Disorders," fentanyl,
overdose, Harm Reduction Interventions, e.g., "Harm Reduction,"
naloxone, syringe services, supervised consumption, Community-
Based Settings, e.g., Community Health Services, grassroots, out-
reach. Key policy documents and seminal studies published after the
formal search end date of April 2023, including some sources dated
2024 and beyond, were examined to provide contextual framing only
in the Introduction, Discussion, and Recommendations sections.
These post-search sources were not included in the formal narrative
synthesis and are clearly used as contextual citations rather than
synthesized evidence throughout the manuscript. All studies formally
included in the synthesis were published between January 2012 and
April 2023.
The complete search strategies for all six databases are provided in
Appendix A. The PubMed strategy is presented there as Database
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Figure 1: The PRISMA flow diagram detailing the records identified, screened, excluded, and included, along with the reasons for exclusion.

Table 1: Search strategy concepts and corresponding medical subject headings (Mesh) and text words
Concept Search Terms

Opioid Crisis "Opioid-Related Disorders"[Mesh] OR "Opioid Epidemic"[Mesh] OR "Drug Overdose"[Mesh] OR opioid
crisis[tiab] OR opioid epidemic[tiab] OR overdose crisis[tiab] OR fentanyl[tiab]

Harm Reduction "Harm Reduction"[Mesh] OR "Needle-Exchange Programs"[Mesh] OR "Naloxone"[Mesh] OR "harm
reduction"[tiab] OR "syringe service"[tiab] OR "needle exchange"[tiab] OR naloxone[tiab] OR narcan[tiab]
OR "supervised consum"[tiab] OR "overdose prevention center"[tiab] OR "safe consumption site"[tiab] OR
"drug checking"[tiab] OR "fentanyl test strip"[tiab]

Community-Based "Community Health Services"[Mesh] OR "Community-Based Participatory Research"[Mesh] OR community
based[tiab] OR community-based[tiab] OR grassroots[tiab] OR "peer led"[tiab] OR "street outreach"[tiab] OR
"mobile unit"[tiab]

Combined #1 AND #2 AND #3
[Mesh], Medical Subject Headings, a controlled vocabulary term used by PubMed/MEDLINE to index and retrieve biomedical literature; [tiab], Title and Abstract, a PubMed field
tag restricting the search term to the title and abstract fields of indexed records; #1, #2, #3, Search set numbers assigned by PubMed when building a combined Boolean search query;
AND, Boolean operator combining search concepts to narrow results to records containing all specified terms; OR, Boolean operator broadening results to include records containing
any of the specified terms; SSP, Syringe Service Program; OEND, Overdose Education and Naloxone Distribution; OPC, Overdose Prevention Center; MOUD, Medication for
Opioid Use Disorder; OUD, Opioid Use Disorder.
Note: The search strategy was applied to MEDLINE via PubMed. Equivalent search strategies using database-specific subject headings (e.g., EMTREE for Scopus/Embase;
Thesaurus terms for PsycINFO and CINAHL) were developed and applied across all six databases. The combined search covered records published from January 1, 2012, to April
30, 2023, and was restricted to English-language publications.

1. Complete search strategies for all six databases are provided in
Appendix A (Supplementary Material). The following representative
strategies were employed. Only English-language publications
were searched. This review was not prospectively registered with
PROSPERO or another protocol registry before commencement,

which is a methodological limitation to consider when interpreting
the findings.

https://doi.org/10.71079/ASIDE.IM.071126729
https://asidejournals.com/index.php/internal-medicine


DOI: 10.71079/ASIDE.IM.071126729 ASIDE Internal Medicine 44

Table 2: Quality Assessment of Selected Included Studies
Study Design Assessment Tool Risk of Bias / Quality

Score
Key Limitation Reference

Systematic review and
meta-analysis

AMSTAR-2 Low risk Heterogeneity across included studies; variable
NSP coverage definitions

[28]

Mixed-methods
cross-sectional

CASP (Qualitative); NOS
(Quantitative)

Low-Moderate Cross-sectional design; self-reported
behavioral outcomes; convenience sample

[22]

Cross-sectional surveillance NOS (Cross-sectional) Moderate Ecological-level inference; potential for
confounding by unmeasured local factors

[29]

Umbrella review AMSTAR-2 Low risk. Variability in
included reviews’
definitions of OEND
and mortality outcomes

Variability in included reviews’ definitions of
OEND and mortality outcomes

[30]

Prospective implementation
cohort

NOS (Cohort) Moderate Single-site study; no concurrent control group;
short follow-up period

[31]

Mathematical
modeling/cost-effectiveness

Transparent Reporting of a
Multivariable Prediction
Model (TRIPOD-adapted)

Low risk; model
assumptions explicit

Model inputs derived from Massachusetts data;
generalisability to other states uncertain

[32]

Retrospective cohort /
cross-sectional

NOS (Cohort) Moderate Observational design; no control arm;
single-state implementation

[33]

Repeated cross-sectional
(10 years)

NOS (Cross-sectional) Low-Moderate Relies on survey-based national estimates;
treatment category definitions changed over
time.

[34]

Scoping review PRISMA-ScR Low risk Scoping design does not formally synthesize
effect sizes; breadth over depth.

[35]

Systematic review (VA
Evidence Synthesis)

AMSTAR-2 Low risk Majority of primary studies observational;
HCV prevention evidence assessed as tentative

[36]

Qualitative (focus
groups/interviews)

CASP Qualitative Low-Moderate Small SSP subsample; findings may not
generalize to all SSP types

[10]

Qualitative (semi-structured
interviews)

CASP Qualitative Low-Moderate Purposive sampling; non-urban context may
limit transferability

[18]

Qualitative CASP Qualitative Low risk Single-practice setting; potential social
desirability bias in participant responses

[37]

Cross-sectional survey NOS (Cross-sectional) Moderate Self-report; national SSP survey with potential
non-response bias

[38]

Narrative review/expert
guidelines

Expert consensus +
literature review

Moderate Expert opinion component; evidence base for
youth-specific interventions limited

[39]

NOS, Newcastle-Ottawa Scale (cohort scored out of 9, cross-sectional out of 10); CASP, Critical Appraisal Skills Program; AMSTAR-2, A Measurement Tool to Assess Systematic
Reviews, 2nd edition; PRISMA-ScR, Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews; TRIPOD, Transparent Reporting of a
Multivariable Prediction Model for Individual Prognosis or Diagnosis; PWID, People Who Inject Drugs; SSP, Syringe Service Program; OUD, Opioid Use Disorder; MOUD,
Medication for Opioid Use Disorder; OEND, Overdose Education and Naloxone Distribution; HCV, Hepatitis C Virus; VA, United States Department of Veterans Affairs.
Risk of Bias Categories: Low risk (NOS score ≥7/9, AMSTAR-2 rated Moderate–High with no critical flaws, or CASP score ≥8/10); Low-Moderate risk (NOS score 5–6/9 or CASP
score 6–7/10; minor methodological concerns present but unlikely to substantially alter conclusions); Moderate risk (NOS score ≤5/9 or notable methodological limitations like lack
of control group, self-reported outcomes, or single-site design).
Note: All quality assessments were conducted independently by both reviewers; discrepancies were resolved by consensus. No studies were excluded solely based on quality
assessment score. The full quality assessment dataset for all 78 included studies is available from the corresponding author upon reasonable request.

2.2. Inclusion and Exclusion Criteria
Precisely defined eligibility criteria were used to guide the study
selection process, and two independent reviewers conducted screen-
ing in two phases (title/abstract and full text). Any discrepancies
were resolved through discussion and consensus between the two
reviewers.
We have factored in the studies that dealt with individuals with opioid
use disorder (OUD) or opioid users, and also the stakeholders, like
staff in the program, individuals in the community, or even policy-
makers in the affected communities [40, 41]. The types of eligible

interventions were community-based harm reduction programs, e.g.,
syringe service programs (SSP), overdose education and naloxone
distribution (OEND), overdose prevention centers (OPC), drug
checking services (e.g., fentanyl test strips), and low-barrier access
to medications used to address OUD (MOUD) [42–44]. The relevant
outcomes required in studies included overdose rates, transmission of
infectious diseases, connection with care, and indicators of program
feasibility, acceptability, or cost-effectiveness. Original quantitative,
qualitative, and mixed-methods research; systematic reviews; and
program evaluations that included primary empirical data were all
eligible as study designs [32, 45]. The publications included were
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restricted to those in English and published between January 1, 2012,
and April 30, 2023.
Articles were excluded when they assessed interventions delivered
exclusively in clinical or hospital environments without a community-
based outreach component, reported results for non-opioid sub-
stances exclusively, or were commentaries, editorials, opinion pieces,
letters to the editor, or dissertations not containing primary empirical
data. Non-English language publications were also excluded.
This review incorporates both original primary empirical studies
and existing systematic and scoping reviews, an approach adopted
to provide comprehensive coverage across the range of intervention
types and outcome domains under examination. To address the
risk of evidence overlap arising from the inclusion of both review-
level sources and their underlying primary studies, we applied the
following mitigation approach: (1) findings attributed to included
systematic or scoping reviews are reported at the review level and
clearly identified as such throughout the synthesis; (2) where a
primary study was both independently identified and captured within
an included review, it is cited once as the primary source; and
(3) cumulative quantitative claims, such as the number of studies
addressing a given outcome domain, are based on primary studies
only and do not double-count review-level sources. Despite these
steps, a formal co-citation overlap matrix was not applied, and
readers should consider residual evidence overlap as a potential
source of overestimation in the apparent consistency of findings,
particularly for SSP and OEND outcome domains where review-
level sources are most prevalent.

2.3. Data Extraction
All data from all included studies were extracted into a standardized,
piloted format using the Covidence systematic review software.
The lead reviewer performed the extraction, and each entry was
confirmed by a second reviewer as accurate and complete. In
each study, we extracted key characteristics, including author(s),
year of publication, country, study design, and main objectives.
More information was provided about the type of harm reduction
program (e.g., a syringe service program [SSP] or an overdose
education and naloxone distribution [OEND] program), the location
where it was operated (e.g., a community, prison, school, etc.),
and its intended audience [38, 39]. Although the primary scope
of this review is community-based harm reduction as operationally
defined in the Introduction, a small number of studies conducted in
institutional settings – such as correctional facilities or schools – were
included where the harm reduction program in question incorporated
community outreach components or was explicitly designed to
facilitate participants’ transition to community-based services. These
settings are identified in the extracted data and are discussed with
appropriate contextual qualification, where findings are reported.
We also included methodological information such as sample size,
data sources, and the analytical approach. Any pertinent quantitative
and qualitative research results were harvested, including the main
findings and possible null findings, the initial author’s findings, and
the mentioned methodological weaknesses.
Because of substantial heterogeneity across interventions, study
populations, and outcome measures, formal meta-analysis was not
feasible. A structured narrative synthesis was therefore employed,
following the Synthesis Without Meta-Analysis (SWiM) reporting
guidance to ensure transparency. Studies were first grouped by
intervention type (SSP, OEND, OPC, drug-checking, integrated
MOUD models), constituting the primary unit of analysis. Within

each intervention group, studies were further organized by out-
come domain (overdose mortality, infectious disease transmis-
sion, treatment linkage, program feasibility and acceptability, cost-
effectiveness). Findings within each grouping were then compared
directionally across studies, with attention to study design hierarchy,
sample characteristics, setting, and methodological quality ratings.
Where discordant findings were identified across studies in the
same grouping, possible explanations, including differences in
population characteristics, follow-up duration, intervention fidelity,
or measurement approach, were considered and described narratively.
Study quality, as assessed through the design-specific appraisal tools
described in Section 2.4, was used to contextualize and weight
findings descriptively; lower-quality studies were retained in the
synthesis, but their conclusions were interpreted with explicit caution
and appropriate qualification.

2.4. Quality Assessment
The methodological quality and risk of bias of included studies
were evaluated using validated, design-specific appraisal tools.
For quantitative observational studies (cohort and cross-sectional
designs), the Newcastle-Ottawa Scale (NOS) was used to assess
the selection, comparability, and outcome or exposure domains
[46, 47]. Qualitative and mixed-methods studies were appraised
using the Critical Appraisal Skills Program (CASP) checklist,
which evaluates the rigor, credibility, and relevance of qualitative
findings [48]. Program evaluations were assessed against criteria
for methodological transparency, including clarity of study aims,
description of the intervention, adequacy of data sources, and
reporting of null or adverse findings. It is noted that the NOS and
CASP are primarily reporting and quality-assessment instruments;
they were used to characterize study quality and contextualize
findings, not as formal risk-of-bias tools in the sense of the Cochrane
RoB 2.0 framework.
Overall evidence grades were assigned at the intervention-outcome
level based on three considerations: (1) the study design hier-
archy (e.g., RCT/meta-analysis > observational cohort > cross-
sectional/program evaluation > qualitative), (2) the consistency of
findings across multiple studies, and (3) the overall methodological
quality ratings from the appraisal process. Grade A denoted evidence
from RCTs, meta-analyses, or high-quality observational studies
with large samples and consistent findings. Grade B denoted
evidence from well-designed cohort studies, program evaluations
with transparent methodology, or multiple consistent lower-quality
studies. Grade C denoted evidence from single studies, uncontrolled
evaluations, or studies with significant methodological limitations.
All quality assessments were conducted independently by two
reviewers, with discrepancies resolved by consensus. No studies
were excluded solely on quality grounds; lower-quality studies were
retained in the synthesis but interpreted with appropriate caution
and explicitly noted. The results of all quality assessments are
summarised in Table 2 (Quality Assessment of Included Studies)
and presented alongside the study designs and primary outcomes.
Overall, 46 studies (59%) were rated as having a low-to-moderate risk
of bias; the most common methodological limitations identified were
reliance on self-reported outcomes, the absence of control groups
in program evaluations, and potential selection bias in SSP-based
cohort studies.
The study selection process followed the PRISMA 2020 guidelines,
as shown in (Figure 1) [49, 50].
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3. Results

3.1. Overview of Included Studies
The systematic review identified 78 studies for final inclusion
(see (Figure 1) PRISMA flow diagram). The evidence base was
predominantly North American, with 52 U.S. studies and 15
Canadian studies; the remaining studies were from Australia (n
= 6) and Europe (n = 5). By study design, the corpus comprised
quantitative observational studies (n = 35), qualitative and mixed-
methods studies (n = 28), and formal program evaluations (n =
15).
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Table 3: Summary of Key Included Studies on Community-Based Harm Reduction Programs (2013–2023)
Study (Year, Country) Design Population Intervention Key Outcomes Evidence

Grade
References

Effectiveness of structural-level needle/syringe
programs to reduce HCV and HIV infection among
people who inject drugs: a systematic review
(Multinational)

Systematic
review and
meta-analysis

People who inject
drugs (PWID) across
multiple countries

Structural-level
needle/syringe
programs (NSPs)

NSPs significantly reduced HCV incidence (pooled RR 0.44, 95% CI
0.33–0.58) and HIV transmission among PWID; high-coverage NSPs
were associated with greater reductions in the risk of seroconversion.

Grade A
(Strong)

[28]

Use of rapid fentanyl test strips among young adults
who use drugs (USA)

Mixed-methods
survey

Young adults who use
drugs, Rhode Island

Fentanyl test strip
(FTS) distribution

66% of participants who received a positive FTS result reported a
behavioral change, including using less drug, using with others, or
carrying naloxone; high acceptability and willingness to use FTS

Grade B
(Moderate)

[22]

Engaging an unstably housed population with
low-barrier buprenorphine treatment at a syringe
services program: lessons learned from Seattle,
Washington (USA)

Prospective
implementation
cohort

Unstably housed
PWID at SSP, Seattle,
WA

Low-barrier
buprenorphine at a
syringe service
program

Demonstrated feasibility of SSP-based buprenorphine for a marginalized
population; program successfully engaged individuals with no prior
treatment history; moderate retention rates comparable to office-based
settings

Grade B
(Moderate)

[31]

Razaghizad et al. (2021, Multinational) Umbrella review
of systematic
reviews

Community
populations in
opioid-affected areas

Overdose education
and naloxone
distribution (OEND)
programs

OEND programs associated with significant decreases in opioid overdose
mortality at community level; high-quality evidence that community
naloxone distribution reduces opioid-related death rates

Grade A
(Strong)

[30]

The effect of overdose education and naloxone
distribution: an umbrella review of systematic
reviews (USA)

Retrospective
cohort /
cross-sectional
survey

PWID accessing SSPs
in California

Telemedicine-based
low-barrier
buprenorphine at
SSPs

92% of participants who initiated buprenorphine were enrolled in
Medicare or Medicaid; 64% returned for prescription refills; model
demonstrated feasibility, equity, and scalability of telehealth MOUD
delivery at SSPs

Grade B
(Moderate)

[33]

Modeling the cost-effectiveness and impact on fatal
overdose of initiation of buprenorphine-naloxone
treatment at syringe service programs (USA)

Cohort-based
mathematical
modeling and
cost-
effectiveness
analysis

State-level PWID
population in
Massachusetts

On-site buprenor-
phine–naloxone
treatment integrated
within SSPs

Offering on-site buprenorphine at SSPs projected to avert 4,797 (−20.8%)
fatal opioid overdoses and generate 129,359 (+8.6%) additional treatment
initiations over 10 years versus status quo; cost-saving from a societal
perspective

Grade A
(Strong)

[32]

Has the treatment gap for opioid use disorder
narrowed in the U.S.? A yearly assessment from 2010
to 2019 (USA)

Repeated
cross-sectional
analysis
(2010–2019)

Adults with opioid
use disorder,
nationally
representative US
samples

Assessment of OUD
treatment access
trends

Despite expanded treatment infrastructure, the treatment gap for OUD did
not significantly narrow over the decade; fewer than 20% of individuals
with OUD received any form of treatment in most years, highlighting
structural failures in access.

Grade B
(Moderate)

[34]

Three decades of research in substance use disorder
treatment for syringe services program participants: a
scoping review of the literature (USA)

Scoping review SSP participants,
USA (51 studies)

SSP as a linkage and
delivery platform for
SUD treatment and
MOUD

SSP participation associated with increased entry into SUD treatment;
co-located low-threshold buprenorphine at SSPs reduces opioid use and
injection risk behaviors; retention rates comparable to office-based
treatment programs

Grade A
(Strong)

[35]

A Systematic Review. Washington (DC): Department
of Veterans Affairs (US), Evidence Synthesis
Program (USA)

Systematic
review (100
primary studies,
17 SRs)

PWID across the USA Syringe service
programs (SSPs)

Sufficient evidence that SSPs prevent HIV transmission; tentative
evidence for HCV prevention; SSP use significantly reduces injection risk
behaviors; SSP presence does not increase neighborhood crime, injection
frequency, or unsafe syringe disposal

Grade A
(Strong)

[36]

Impact of drug consumption rooms on non-fatal
overdoses, abscesses and emergency department
visits in people who inject drugs in France: results
from the COSINUS cohort (France)

Prospective
observational
cohort
(COSINUS)

PWID accessing drug
consumption rooms
and harm reduction
centers, France

Drug consumption
rooms/overdose
prevention centers
(OPCs)

Attending an OPC was associated with significant reductions in non-fatal
overdoses, skin abscesses, and emergency department visits among
PWID; the model projected long-term cost savings of €6.6 million (Paris)
and €5.8 million (Strasbourg)

Grade B
(Moderate-
Strong)

[51]

SSP, Syringe Service Program; OEND, Overdose Education and Naloxone Distribution; OPC, Overdose Prevention Center; MOUD, Medication for Opioid Use Disorder; OUD, Opioid Use Disorder; PWID, People Who Inject Drugs; FTS, Fentanyl Test
Strip; SUD, Substance Use Disorder; HCV, Hepatitis C Virus; HIV, Human Immunodeficiency Virus; NSP, Needle and Syringe Program; RR, Relative Risk; CI, Confidence Interval; aOR, Adjusted Odds Ratio; QALY, Quality-Adjusted Life Year; VA,
United States Department of Veterans Affairs; SR, Systematic Review.
Evidence Grade Definitions: Grade A (Strong): Study design is an RCT, meta-analysis, umbrella review, or high-quality systematic review with low risk of bias; findings are consistent and directly applicable to the review question. Grade B (Moderate): Study
design is observational (cohort, cross-sectional), qualitative, or a program evaluation; methodologically sound but subject to design-level limitations such as absence of a control group or reliance on self-report. Grade B (Moderate–Strong): Observational
design with prospective data collection, large sample size, and multi-site or national scope, providing stronger evidence than a single-site cross-sectional study but stopping short of experimental design.
Note: This table presents a representative selection of 10 key studies from the 78 included in the full systematic review, selected to illustrate the range of intervention types, study designs, geographic contexts, and outcomes. Studies are ordered
chronologically. Reference numbers correspond to the full reference list in the manuscript. Some studies evaluated multiple intervention types simultaneously; their primary focus is reflected in the Intervention column.
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By intervention type, included studies addressed syringe service
programs (SSP, n = 32), overdose education and naloxone distri-
bution (OEND, n = 29), overdose prevention centers (OPCs, n =
12), and integrated multi-service models (n = 17); several studies
evaluated more than one intervention type simultaneously. Evidence
grades were assigned at the intervention-outcome level according
to the criteria described in Section 2.4; a representative selection
of included studies, together with their assigned evidence grades, is
presented in (Table 1). The complete quality appraisal ratings for
all 78 included studies are provided in (Table 2).

3.2. Overdose Mortality Outcomes
Across 23 studies evaluating OEND programs, the evidence consis-
tently indicated that naloxone distribution scale-up was associated
with measurable reductions in opioid overdose mortality at the
county and state level [52]. These findings derive predominantly
from ecological studies and interrupted time-series analyses con-
ducted in the United States. Overdose prevention centers (12 studies)
uniformly reported zero on-site fatal overdoses across a combined
volume of thousands of supervised consumption events, with trained
staff successfully managing acute overdose episodes in the large
majority of cases without requiring emergency department transfer.

3.3. Infectious Disease Outcomes
Syringe service programs (32 studies) demonstrated consistent asso-
ciations with reduced HIV and Hepatitis C virus (HCV) transmission
[53]. Longitudinal cohort studies documented HCV seroconversion
rates that were 30 – 76% lower among regular SSP participants
than among non-participants. SSPs also functioned as platforms
for infectious disease testing, hepatitis vaccination, and linkage to
HIV and HCV care, with multiple studies reporting substantial
proportions of participants receiving their first HIV or HCV test
through an SSP.

3.4. Treatment Linkage and Service Utilization
Across 41 studies, harm reduction programs were consistently
identified as effective entry points to the broader healthcare system
[35]. Integrated SSP-MOUD service models – in which low-barrier
buprenorphine or other medications for opioid use disorder were
co-located with or directly linked to SSP services – were associated
with meaningfully higher rates of MOUD initiation and retention
compared to non-integrated models. Qualitative and mixed-methods
studies highlighted that non-coercive, trust-based relationships
between participants and program staff were central to facilitating
treatment engagement, particularly among individuals with histories
of marginalization within conventional healthcare settings.

3.5. Program Feasibility and Cost-Effectiveness
Multiple studies assessed program feasibility and acceptability
across intervention types, generally reporting high levels of partici-
pant uptake, satisfaction, and sustained engagement [54–56]. Cost-
effectiveness analyses consistently found favorable ratios for SSP
and OEND. They integrated SSP-MOUD programs and conducted
modeling studies that estimated substantial cost savings relative to
the projected costs of HIV treatment, emergency hospital utilization,
and criminal justice involvement associated with no-intervention
scenarios [57].

3.6. Implementation Barriers
Forty-seven studies addressed structural and policy barriers to
program implementation and sustainability. Commonly reported
barriers included punitive paraphernalia laws, restrictive zoning
and siting policies, reliance on short-term or unreliable funding,
regulatory constraints on buprenorphine prescribing, and limited

rural service infrastructure. Community-level barriers included
NIMBY (Not In My Backyard) opposition, misinformation, and
staffing shortfalls. Participant-level barriers included fear of law en-
forcement presence near service locations, transportation difficulties,
and generalized distrust of institutional health services, particularly
among individuals with prior negative healthcare experiences [58].

4. Discussion

4.1. Effectiveness of Community-Based Harm Reduction Programs
The following discussion is organized by outcome domain, rec-
ognizing that these domains reflect different inferential levels and
that improvements in one area, such as facility-level safety, do not
automatically establish improvements in another, such as population-
level mortality reduction.
It is important to note that the interventions discussed in this
review do not share equivalent evidentiary maturity. Syringe service
programs and naloxone distribution have been studied for decades
and are supported by an extensive body of longitudinal, large-
sample, and in some cases quasi-experimental evidence. By contrast,
overdose prevention centers, while increasingly evaluated in recent
years, remain supported predominantly by observational, feasibility,
and modeling studies, with a smaller evidence base and greater
variation in study design quality. Drug-checking services, including
fentanyl test strip distribution, represent the most nascent evidence
domain, with most available evidence coming from short-term
feasibility and acceptability studies. Throughout this discussion,
claims are intended to be understood as calibrated to the depth and
maturity of evidence specific to each intervention type, rather than
as applying uniformly across all interventions evaluated.
The synthesized evidence suggests that community-based harm
reduction interventions are associated with meaningful health
outcomes across general health, particularly overdose prevention,
infectious disease prevention, and participation in treatment [59]. In
23 studies, overdose education and naloxone distribution (OEND)
programs were associated with lower opioid overdose mortality
based on opioid overdoses at the county and state level [30, 60].
Studies evaluating overdose prevention centers consistently docu-
mented zero on-site fatal overdoses across thousands of supervised
consumption events, with trained staff managing acute overdose
episodes without emergency transfer in the large majority of
cases [61]. It is important, however, to distinguish between these
facility-level safety outcomes, which reflect what occurs within the
OPC itself, and population-level effectiveness outcomes, such as
reductions in community overdose mortality rates. The available
evidence most robustly supports the former; evidence for the latter,
while promising in modeling studies, is more limited and should not
be conflated with demonstrated facility-level safety.
There were also strong outcomes in preventing infectious diseases.
Syringe service programs (SSPs) were closely linked with the de-
crease in HIV and Hepatitis C (HCV) transmission, with longitudinal
studies showing a 30-76% decrease in HCV seroconversion among
regular SSP users relative to non-users [28, 29, 62]. In addition
to disease prevention, SSPs served as pivotal points for testing,
vaccination, and care for infectious diseases [63].
In 41 studies, a pervasive finding was the effectiveness of harm
reduction programs as entry points to the healthcare system [34, 35].
Service models that included SSP co-location and were integrated
with low-barrier buprenorphine to provide services were linked with
much higher initiation and retention into medications used to treat
opioid use disorder (MOUD) [31, 33, 64]. The qualitative evidence
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also highlighted the focus on the non-coercive and trust-based rela-
tionships with the program staff as the key to treatment engagement,
especially between those who were historically marginalized within
traditional healthcare systems [37].

4.2. Barriers to Implementation and Sustainability
Despite a solid body of evidence for their effectiveness, community-
based harm reduction programs have not been implemented or
sustained due to ongoing, multilevel barriers. Based on 47 studies,
the underlying challenges are structural and policy barriers [65, 66].
They are pervasive stigmas that are often institutionalized in the
form of paraphernalia possession legislation and restrictive zoning
policies, and long-term dependence on short-term or unstable
sources of funds, which have a disproportionate constraining effect
on the scale of programs in rural and underserved areas [67–69].
Locally, implementation is often blocked by local resistance, mis-
information, and the Not In My Backyard (NIMBY) principle, as
well as real-world issues such as personnel shortages and inacces-
sibility [70–72]. There are also additional regulatory limitations to
integrated care models, such as historical restrictions on prescribing
buprenorphine and on federal funding for syringe services, which
make service co-location and continuity of care difficult [73].
Barriers at a participant level are also quite high. The fear of being
monitored by the police around service locations, lack of transport,
and the general suspicion of institutional healthcare services remain
barriers to involvement in those individuals at the highest risk
of overdose and infectious disease [74–76]. Collectively, these
obstacles lead to a continued widening of the gap between known
effectiveness and reality on the ground.

4.3. Interpretation of Findings: Harm Reduction as a Public
Health Paradigm

This 78-study review supports the view that harm reduction is an
evidence-based public health strategy rather than a marginal or
alternative one. The identified associations between harm reduction
programs and reduced overdose fatalities and infectious disease
transmission reflect a practical approach that emphasizes immediate
safety, dignity, and trust. Notably, the evidence repeatedly disproves
the fact that the reduction of harm is a pretext for substance
use [77, 78]. Rather, such programs are low-barrier entry points
to treatment, healthcare, and social services, enabling long-term
recovery and stability. It is also important to note that harm reduction
programs do not boost crime or disorder in the community [79, 80].
Indicators of declines in community injecting, syringe littering, and
emergency service use provide data-driven evidence for communities
and policymakers, helping overcome a frequent barrier to greater
adoption of such services as part of the broader public health
infrastructure [81–83].
(Figure 2) Theoretical Conceptual Framework: Proposed Pathways
Between Community-Based Harm Reduction Program Implementa-
tion and Population-Level Opioid Overdose Mortality. This figure
is a theoretical model constructed by the authors to summarise the
proposed causal mechanisms, informed by the evidence synthesized
in this review. It does not present empirical data, measurements,
or quantitative estimates from any primary data source. Any axis
labels represent qualitative directional constructs only and should
not be interpreted as empirical scales or dose-response relationships.
Readers seeking quantitative effect estimates are directed to the
Results section and cited primary studies.

4.3.1. Implications for Public Health Practice and Policy
The following practice and policy implications are derived from
the patterns identified in the synthesized evidence and represent
the authors’ interpretation of what the available data most directly
supports; where recommendations extend beyond what the evidence
directly demonstrates, this is noted.
To bring this evidence to bear on lasting population-level change,
a multi-level approach is required. Harm reduction should become
a regular part of public health and substance use treatment, rather
than a pilot program with a limited duration [84]. These involve
the expansion of co-located service platforms, including syringe
services, naloxone distribution, and low-barrier MOUD, and are
supported by stable, long-term financing strategies, such as opioid
settlement funds and Medicaid reimbursement [85].
Scaling is predominantly concerned with equity considerations.
To reduce urban-rural disparities in access to services, it will be
necessary to invest in flexible service delivery models, such as
mobile units, mail-based naloxone and drug-checking services, and
collaborations with rural pharmacies and community health facilities.
They are being left behind without deliberate adjustment because
of the high overdose mortality rates in communities that are rapidly
increasing in number [86, 87].
Finally, the evidence base must be actively leveraged to inform policy
and public discourse. Clear communication of program effectiveness
and community safety outcomes to policymakers, law enforcement,
and the public is essential to counter stigma and misinformation that
continue to limit political support for evidence-based interventions
[88].

4.4. Promising Interventions and Directions for Scalability
Some of the intervention models have a high potential, especially
on a broader scale. Integrated SSP-MOUD models can be used to
manage overdose risk in the short term and underlying opioid use
disorder by using the available infrastructure and enhancing care
continuity. Despite regulatory and financing challenges, these models
offer a high-impact avenue for integrating systems at the system level
[89–91].
Peer-led naloxone distribution is another highly scalable intervention
because it is low-cost, requires minimal infrastructure, and can
reach individuals at highest risk through existing social networks.
Conversely, although evidence of the effectiveness of overdose
prevention centers is compelling, their expansion is constrained
by legal and political hurdles, underscoring the importance of policy
advocacy and public education [92, 93].
Overall, community-based harm reduction programs demonstrate
consistent associations with beneficial outcomes across the included
evidence base. The main issue is no longer the development of
efficacy but the bridging of the implementation gap. Subsequent
activities in implementation science, sustainable funding solutions,
and structural changes should focus on ensuring these life-saving
interventions are fully embedded in available and equitable public
health systems [94].

4.5. Limitations
This review has several methodological limitations that must be
taken into account when interpreting its findings. To begin with, the
search was also limited to English-language publications, potentially
excluding evidence relevant to other non-English-speaking countries,
especially in Latin America and Eastern and Southeast Asia, where
community harm reduction programs are increasingly active. This
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Figure 2: Conceptual schematic illustrating the proposed pathways through which community-based harm reduction programme implementation is associated
with reductions in population-level opioid overdose mortality, as informed by the evidence synthesised in this review.

language barrier can create a reporting bias, skewing the reporting
toward the North American and European program contexts.
Second, the high heterogeneity in study designs, intervention types,
target populations, and outcome measures across the 78 included
studies prevented formal meta-analysis. Although the narrative
synthesis method is suitable in this evidence base, it creates the
risk of interpretive subjectivity. The results are to be interpreted as
broad themes and directional clues rather than as accurate pooled
effect estimates.
Several review-level threats to validity warrant explicit consideration.
First, this synthesis includes both primary empirical studies and
existing systematic and scoping reviews within a single evidence
base. While this broadened coverage, it introduces the risk of double-
counting evidence when the same primary studies are captured
both directly and through included reviews. A formal overlap
analysis was not conducted, which may cause the cumulative
evidence base to appear larger or more consistent than it is in
reality. Second, although the formal search was restricted to studies
published through April 2023, several post-search sources (dated
2024 – 2026) were drawn upon in the Introduction, Discussion, and
Recommendations for contextualization. The selective use of post-
search literature – not subject to the same systematic identification
process- may introduce a form of citation bias, and readers should
note that claims drawing on these sources reflect contextual framing
rather than synthesized findings. Third, the evidence base is heavily
dominated by North American studies (52 U.S. and 15 Canadian
studies, representing approximately 86% of the included studies),
with limited representation from Europe and Australia, and no
studies from low- or middle-income countries. This geographic
concentration limits the generalisability of findings to settings with
different structural, legal, and epidemiological contexts.
Additionally, this review’s central focus is on the opioid crisis;
however, a portion of the included evidence, particularly in the
infectious disease and SSP literature, derives from studies conducted

in populations who inject drugs more broadly, rather than opioid-
specific populations. For many infectious disease outcomes, this
overlap is arguably appropriate given the shared risk behaviors
involved. However, readers should note that the applicability of
some findings to opioid-specific populations is assumed rather than
directly demonstrated, and the conclusions in those domains should
be interpreted with corresponding caution.
Third, the review includes program appraisals, grey literature,
and peer-reviewed studies. Lack of methodological rigor: This is
especially true of program evaluations that lack concurrent control
groups, thereby limiting the strength of causal inferences. The
majority of the included research is observational, and the selection
bias in the SSP participants, as the most at-risk participants might be
over-represented, might impact the external validity of the results.
Fourth, the search was conducted until April 2023. Harm reduction
is a rapidly developing area, especially when speaking of overdose
prevention centers, vending machines selling naloxone, and drug-
checking services. This review does not reflect developments that
have taken place after this date.
Lastly, the review was performed by two authors. Although indepen-
dent double screening and consensus-based conflict resolution were
used, the lack of a third independent arbiter is a weakness relative to
the methodological ideal of systematic reviews. All findings should
be understood in the context of these limitations, and future revisions
of this review should aim to expand the author team and language
coverage.

4.6. 5 Recommendations and Future Directions
The obvious sign of the need is the urgent transition from proof
of concept to a stable, available system of care. The way ahead
is not only about investing in programs, but about creating a
more sustainable public health infrastructure. This would involve
developing long-term, consistent funding through planned opioid
settlement provisions and Medicaid reform to avoid short-term,
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stuttering grants to programs and individuals, which leave them
in a continual state of change [95–97].
Simultaneously, we should be keen to eliminate the legal and
logistical impediments that prevent individuals from accessing the
care they require. This is achieved through the deregulation of
clinical practice to empower more providers and the reform of
obsolete laws that criminalize health and safety instruments [98–
100]. We also need to adopt and invest in flexible solutions, such as
mobile units and mail-based services, to help close the geographic
gaps in access, since no community should be left behind.
Lastly, these initiatives should be successful, and to achieve that,
we need to gain widespread social and political legitimacy. This
means there must be sustained communication about the demon-
strated gains: these programs save lives without negatively affecting
community security. More importantly, this legitimacy is created
through the sincerity of collaboration and the payment of individuals
with lived experience, so that their expertise informs the design and
promotion of services intended to assist them [101–103].

5. Conclusion
The cumulative evidence, while heterogeneous in design and predom-
inantly observational in nature, suggests with reasonable consistency
that community-based harm reduction programs are associated
with meaningful reductions in opioid overdose mortality, infectious
disease transmission, and barriers to treatment engagement. These
findings, considered alongside acknowledged methodological limita-
tions – including the absence of formal meta-analysis, the inclusion
of review-level and primary sources within a single synthesis, and
the heavy North American concentration of the evidence base –
support a cautious but favorable interpretation of harm reduction as
an evidence-informed component of the public health response to the
opioid crisis. Important uncertainties remain, particularly regarding
the longitudinal effectiveness of newer interventions, generalisability
across diverse settings, and the population-level impact of some
program models beyond facility-level safety outcomes.
The central challenge is no longer the existence of evidence but the
translation of that evidence into equitable, sustainable implemen-
tation. Achieving this will require consistent funding, regulatory
reform, flexible service delivery models, and sustained investment
in stigma reduction at the structural and community level. Future
research should prioritize rigorous implementation science, longer
follow-up for newer interventions, and studies from underrepresented
geographic and socioeconomic contexts.
The available evidence provides a sound foundation for the continued
development and integration of harm reduction into public health
systems. Our collective response to the ongoing opioid crisis will
be shaped by our capacity to implement these evidence-informed
strategies with equity, fidelity, and sustained commitment.
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