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AbstrACt
Objectives People who inject drugs (PWID) experience 
a high burden of injection drug use- related infectious 
disease and challenges in accessing adequate care. This 
study sought to identify programmes and services in 
Canada addressing the prevention and management of 
infectious disease in PWID.
Design This study employed a systematic integrative 
review methodology. Electronic databases (PubMed, 
CINAHL and Web of Science Core Collection) and relevant 
websites were searched for literature published between 
2008 and 2019 (last search date was 6 June 2019). 
Eligible articles and documents were required to address 
injection or intravenous drug use and health programmes 
or services relating to the prevention or management of 
infectious diseases in Canada.
results This study identified 1607 unique articles and 97 
were included in this study. The health programmes and 
services identified included testing and management of HIV 
and hepatitis C virus (n=27), supervised injection facilities 
(n=19), medication treatment for opioid use disorder (n=12), 
integrated infectious disease and addiction programmes 
(n=10), needle exchange programmes (n=9), harm reduction 
strategies broadly (n=6), mobile care initiatives (n=5), 
peer- delivered services (n=3), management of IDU- related 
bacterial infections (n=2) and others (n=4). Key implications 
for policy, practice and future research were identified 
based on the results of the included studies, which include 
addressing individual and systemic factors that impede care, 
furthering evaluation of programmes and the need to provide 
comprehensive care to PWID, involving medical care, social 
support and harm reduction.
Conclusions These results demonstrate the need for 
expanded services across a variety of settings and 
populations. Our study emphasises the importance of 
addressing social and structural factors that impede 
infectious disease care for PWID. Further research is 
needed to improve evaluation of health programmes and 
services and contextual factors surrounding accessing 
services or returning to care.
PrOsPErO registration number CRD42020142947.

bACkgrOunD
Injection drug use (IDU) and intravenous 
drug use (IVDU) are major public health 
problems in Canada, with the number of 
people who inject drugs (PWID) increasing 
over the last decade.1 IDU is associated 
with adverse health and social outcomes 
including overdoses, poor access to medical 
care and social support, and spread of infec-
tious disease.2 PWID are at increased risk for 
viral blood- borne infections, such as human 
immunodeficiency virus (HIV) and hepatitis 
C virus (HCV), bacterial infections, including 
endocarditis and skin and soft tissue infec-
tions, and fungal infections. According to the 
Public Health Agency of Canada (PHAC), 
68% of PWID in Canada have been infected 
or are currently infected with HCV.3 Addi-
tionally, PWID are 59 times more likely to 
contract HIV than people who do not use 
injection drugs.4

strEngths AnD limitAtiOns Of this stuDy
 ⇒ A systematic integrative review allowed for the 
inclusion of empirical, non- empirical and grey lit-
erature and enabled a broad overview of health 
programmes and services available for people who 
inject drugs in Canada.

 ⇒ Article screening, data extraction and quality as-
sessment were performed independently by two re-
viewers, improving reproducibility and limiting bias.

 ⇒ This review is limited to published literature, which 
may exclude programmes or services not published.

 ⇒ This review was limited to Canada, reducing the 
generalisability of these results; however, improving 
the specificity of policy and practice recommenda-
tions derived from these results.
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The high incidence of infectious disease among PWID 
and other adverse health outcomes have resulted in 
increased emphasis on harm reduction efforts. These 
include supervised injection facilities (SIFs) and needle 
exchange programmes (NEPs). The use of medica-
tion treatment as management for opioid use disorder 
has been associated with a reduction in IDU.5–7 These 
harm reduction efforts are well- established methods 
of preventing infectious disease in PWID.8–10 Addition-
ally, guidelines are well established for the treatment of 
infectious diseases commonly associated with IDU, such 
as antiretroviral therapy (ART) for HIV or direct- acting 
antivirals for HCV.11–14

PWID may experience a range of healthcare trajecto-
ries, barriers to care and fragmentation between social and 
health systems, which impede infectious disease preven-
tion or management.2 PWID are frequently hospitalised, 
have higher rates of patient- initiated or self- discharge and 
face system barriers that make it difficult to assess clin-
ical outcomes.15 16 The scope of healthcare services and 
programmes across Canada that aim to prevent and treat 
infectious diseases in PWID remains unclear. The purpose 
of this study is to describe literature available on health 
programmes and services in Canada relating to the preven-
tion and management of infectious diseases in PWID, with 
the hope of informing policy, practice and future research. 
This study employed an integrative systematic review method-
ology, allowing for the inclusion of a variety of study designs, 
including experimental and non- experimental research. The 
diversity and broadness of studies included in this type of 
review is well suited to informing evidence- based policy and 
practices.17

mEthODs
This research followed an integrative systematic review as 
outlined by Whittemore and Knafl17 and has been previ-
ously described elsewhere.18 An integrative systematic 
review may be used to gather diverse and broad evidence, 
allowing the inclusion of varying methodologies to under-
stand the breadth of a health issue.18 This manuscript 
follows the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses (PRISMA) guidelines adapted 
for scoping reviews.19

literature search
PubMed, CINAHL and Web of Science Core Collection 
electronic databases were searched for empirical litera-
ture between 2008 and 6 June 2019 (one additional year 
from that indicated in the published protocol paper18 
to include studies from at least 10 years). Additionally, 
PHAC, the Canadian Institute for Substance Use Research 
and Canadian Centre on Substance Use and Addiction 
websites were searched. The search strategy included 
terms for infectious diseases (infecti*, endocarditis, hepa-
titis, HIV, AIDS, pneumonia, abscess, osteomyelitis, septi-
cemia, tetanus), drug use (drug use*, drug abuse, drug 
misuse, injection drug, drug inject*, IDU, IVDU, PWID, 

intravenous, overdose, illicit) and geography (Canada, 
Alberta, British Columbia, BC, Manitoba, New Bruns-
wick, Newfoundland Labrador, Nova Scotia, Ontario, 
Prince Edward Island, Quebec, Saskatchewan, Nunavut, 
Northwest Territories, Yukon). The full search strategy is 
described in online supplemental files 1. References of 
included articles were hand- searched for additional rele-
vant articles.

inclusion/exclusion
For eligibility, articles and documents were required to 
address injection or intravenous drug use and health 
programmes or services relating to the prevention or 
management of infectious diseases in Canada. Articles or 
documents reporting drug efficacy trials, published prior 
to 2008, or not in English or French were excluded.

More than 55 articles (over 5%) were reviewed for 
inclusion/exclusion by the entire data collection team 
to ensure consistency. Titles and abstracts were screened 
independently by two reviewers. Conflicts were resolved 
by consensus or a third reviewer when necessary. Full- 
text screening for remaining articles was conducted by 
two independent reviewers with consensus or review by a 
third individual when necessary. A list of articles excluded 
at the full- text stage is available on request.

Data extraction
A data extraction form was used to collect the following: 
bibliographic data, type of research study and design, 
location, site of health programme or service (commu-
nity, clinic, hospital, etc), infection(s) discussed, descrip-
tion of health programme or service, population of study 
within PWID, description of cohort (if part of a cohort 
study), purpose of study, outcomes measured, summary 
of findings, implications for policy, practice or research 
and gaps according to authors. Data extraction was 
performed by a primary data collector, followed by inde-
pendent review by a secondary data collector.

Data analysis and quality appraisal
Data were organised in tables to categorise certain 
characteristics, such as the study design, types of health 
programmes or services, infectious diseases, locations 
and PWID subpopulations. Implications for policy and 
practice, and areas for future research were identified. 
There was too much diversity in study types and outcomes 
to conduct a meta- analysis; therefore, narrative descrip-
tions are provided but an overall conclusion on efficacy 
of interventions could not be determined.

Quality appraisal was performed according to the 
Quality Assessment Tool for Studies with Diverse Designs 
(QATSDD).20 This tool was chosen due to its applicability 
to diverse study types, including quantitative and quali-
tative methodologies. The tool was validated by health 
service researchers, increasing the reliability of its use in 
this study.20 Each included empirical study was appraised 
by two reviewers, and a final score was determined by 
consensus.

https://dx.doi.org/10.1136/bmjopen-2020-047511
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Figure 1 Flow chart demonstrating identification, screening and inclusion of studies (from Moher et al).121

rEsults
Characteristics of included studies
We identified 1142 citations from the database searches 
and 465 citations from manually searching the references 
of included documents and other sources (figure 1). 
Of the 1607 citations identified, 419 duplicates were 
removed, leaving 1188 studies for potential inclusion. Arti-
cles were excluded through title and abstract screening 
(1047 documents) or full- text screening (44 documents). 
A total of 97 studies were included in the study for data 
extraction.

Empirical studies, non- empirical studies and grey litera-
ture were included, resulting in a variety of methodologies 
and study designs (table 1). Additionally, table 1 provides 
a breakdown of the infections discussed, jurisdiction 
of health programme or service and population within 
PWID discussed in included studies. QATSDD scores of 
empirical studies ranged from 31%–83.3%. Study sizes 
ranged from 11 to 36 077 participants.

health programmes and services
Included studies were categorised by health programmes 
and services discussed to analyse their relevant features. 
Online supplemental table 1 provides data extracted from 

articles and can be found here: https://docs.google.com/
spreadsheets/ d/1DUqwdFp06dRItagkxiiKaBqppnPsh-
N1GbSNSbTJgAqI/ edit?usp=sharing. Findings for each 
programme or service type are presented with a description 
of included studies and main outcome measures. Implica-
tions for policy, practice and further research as identified by 
the authors of the included articles are described for each 
health programme or service. Table 2 presents a summary of 
these results.

Services providing testing, prevention or treatment with antivirals 
for HIV or HCV
Many studies addressed the provision of antiviral treat-
ment and testing (n=27, 28%).21–47 The programmes and 
services all addressed treatment and prevention of HIV 
(n=17),21 22 24–26 28–30 32 35–38 40 43 46 47 HCV (n=7)23 27 31 33 34 39 41 
or both (n=3).42 44 45 Treatments provided through these 
programmes and services included ART (also referred 
to as highly active antiretroviral treatment (HAART)) 
(n=13),22 24–26 28–30 32 35 37 38 40 HCV treatment (including 
cascade of care)31 33 34 39 41 or DAA (n=9),23 27 44 45 post-
exposure prophylaxis (n=1),43 pre- exposure prophy-
laxis (n=1)21 and antiretroviral treatment as prevention 
(TasP) (n=1).46 Services included HIV and HCV testing, 

https://dx.doi.org/10.1136/bmjopen-2020-047511
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Table 1 Description of included studies (study design, infectious disease, health programme or service, jurisdiction and 
population)

Description
Total studies: 97
n (%)

Study design Cohort 45 (46)
28 prospective, 17 
retrospective

Commentary, report, non- systematic literature review, roundtable discussion 14 (14)

Qualitative (ethnoepidemiological, ethnographic, interviews, participatory research) 12 (12)

Cost- benefit and cost- effectiveness analysis 7 (7)

Mathematical modelling of disease transmission 5 (5)

Randomised controlled trial (RCT)/protocol for RCT 3 (3)

Survey 3 (3)

Chart review – retrospective 2 (2)

Mixed methods 2 (2)

Systematic review 2 (2)

Case series 1 (1)

Interventional 1 (1)

Infections discussed HIV 43 (44)

HCV 21 (22)

HIV and HCV 22 (23)

Combinations of infectious diseases (HIV, HCV, HBV, cellulitis, bloodborne pathogens, STIs) 9 (9)

Infective endocarditis 2 (2)

Health programme/service Services providing testing for and prevention or treatment with antivirals for HIV or HCV (ART/DAA/
HAART/PEP/Seek and Treat Initiatives/TasP/POCT/PrEP)

27 (28)

Supervised injection facilities/safe injection facility/safe injection site 19 (20)

Medication treatment for opioid use disorder (MMT/OST/OAT/HAT/MAT) 12 (12)

Integrated infectious disease and addiction programmes 10 (10)

Needle exchange programmes/syringe exchange programmes/kit distribution programmes 9 (9)

Broad harm reduction strategies 6 (6)

Mobile care initiatives/telehealth 5 (5)

Other (motivational interviewing for high- risk IDU behaviours, pharmacies as providers of expanded 
health services, PWID emergency department use, hospital providing acute care for addiction- related 
infectious conditions)

4 (4)

Peer- delivered services 3 (3)

Infective endocarditis surgical versus medical management 2 (2)

Jurisdiction Multicountry 5 (5)

Canada 5 (5)

British Columbia (BC) 63 (65)

Ontario (ON) 11 (11)

Quebec (QC) 9 (9)

Alberta (AB) 2 (2)

Saskatchewan (SK) 2 (2)

Population within PWID All PWID 48 (49)

Persons with HIV 18 (19)

Persons with HCV 6 (6)

Persons in prison 4 (4)

PWID using specific health services (including NEP, SIF, OAT, pharmacies) 4 (4)

Not applicable 3 (3)

HIV and HCV positive 2 (2)

HIV negative 2 (2)

Indigenous 2 (2)

PWID with infective endocarditis 2 (2)

Hard to reach street youth and adults 2 (2)

Continued
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Description
Total studies: 97
n (%)

Female sex workers 2 (2)

PWID leaving hospital due to self- discharge 1 (1)

Vancouver Area Network of Drug Users volunteers 1 (1)

ART, antiretroviral treatment; DAA, direct- acting antivirals; HAART, highly active antiretroviral treatment; HAT, heroin- assisted treatment; HBV, hepatitis B virus; HCV, hepatitis C virus; 
IDU, injection drug use; MAT, medication- assisted treatment; MMT, methadone maintenance therapy; NEP, needle exchange programme; OAT, opioid agonist therapy; OST, opioid 
substitution therapy ; PEP, postexposure prophylaxis; POCT, point- of- care testing; PrEP, pre- exposure prophylaxis; PWID, people who inject drugs; SIF, supervised injection facility; 
STI, sexually transmitted infection; TasP, treatment as prevention.

Table 1 Continued

including seek and treat initiatives (n=2)36 42 and peer- 
administered point- of- care testing (POCT) (n=1).47 
When indicated, the majority of health services were situ-
ated in the community (n=17).

Some of the main outcome measures for these studies 
included experiences of PWID receiving ART24; factors 
related to testing, ART initiation, treatment adherence or 
discontinuation21 25 26 29 30 32 35 37 38; self- reported difficulties 
with taking ART22; and plasma viral load.21 24 As with ART, 
adherence and willingness to use DAA was examined.44 45 
Other studies examined patterns of mortality for PWID 
with HIV,28 40 42 initiation of postexposure prophylaxis 
when delivered by registered nurses,43 uptake of POCT 
in the community,47 ART initiation during a commu-
nity wide TasP initiative46 and the use of a seek- and- treat 
programme to improve testing and treatment for margin-
alised PWID.36

Included articles also discussed HCV care. Studies 
aimed to characterise the HCV cascade of care33 41 and 
examined outcomes of HCV treatment when received 
via physician or self- referral.39 Mathematical modelling 
studies were conducted to determine the burden of HCV 
in a variety of care scenarios, including increased testing 
and antiviral regimens (n=3).23 27 41 Two survey studies 
examined HCV care behaviours of physicians, where the 
main outcome was physician provision of HCV care to 
PWID.31 34

Authors identified implications for practice and policy, 
particularly emphasising the need to address social and 
structural factors that impede HIV and HCV testing, treat-
ment initiation and adherence. To improve antiviral treat-
ment adherence, authors suggested the need for improved 
housing stability for PWID and supportive housing models 
with harm reduction services. Other strategies to improve 
adherence included more welcoming clinical environments 
for PWID and integrated, multidisciplinary care to manage 
comorbid conditions and reduce barriers, which contribute 
to treatment discontinuation. Authors mentioned the need 
for targeted approaches to reach particularly marginalised 
PWID, such as females and sex workers. Additionally, authors 
mentioned scaling up ART, TasP, testing and care linkages. 
Strategies mentioned included expansion of community- 
based testing and seek- and- treat campaigns for PWID 
unaware of HIV or HCV status and follow- up for patients 
who engage in postexposure prophylaxis services. The need 
for policies to support medication treatment for opioid use 

disorder (MOUD) services for inclusive HIV treatment strat-
egies and to improve HCV treatment adherence were also 
highlighted.

Further research surrounding reasons for treatment 
discontinuation, factors associated with adherence, and 
the effect of incarceration on HIV treatment adherence 
and access was suggested. There is a need to under-
stand how stigma and marginalisation create barriers in 
accessing treatment. Authors also suggested the evalua-
tion of interventions like integrated, multidisciplinary 
HIV and HCV care, supportive housing models and 
addiction treatments. Further research is needed to deter-
mine the optimal timing of treatment for PWID receiving 
MOUD, and how these programmes affect antiviral treat-
ment and access. There is a need to develop community- 
based testing initiatives that use peers to reach PWID 
who may not seek testing and treatment in conventional 
healthcare settings.

Supervised injection facilities
Supervised injection facilities (SIFs), also known as safe injec-
tion facilities, or safe injection sites, were also represented in 
our sample as an important health programme addressing the 
prevention of infectious disease in PWID (n=19, 20%).48–66 
Studies addressed the prevention of HIV (n=10),50–55 58 60 62 64 
HCV (n=1)49 or both (n=6),56 59 61 63 65 with only two studies 
mentioning skin infections or abscesses in combination with 
HIV and HCV.48 57 Most SIF programmes identified were 
community- based (n=17); however, some discussed SIF use 
in hospitals (n=1),49 clinics (n=1),49 care facilities (n=1)55 
and prisons (n=1).48 The majority of studies examined SIFs 
in Vancouver, British Columbia (BC) (n=12)50–58 62 64 65 with 
a portion specifically looking at InSite (n=7), Canada’s first 
sanctioned SIF, which provided precedence for SIF expan-
sion.51–54 57 62 65 Other studies addressed SIFs in Ottawa 
(n=2)61 63 or both Ottawa and Toronto (n=1)59 in Ontario 
(ON); Montreal, Quebec (QC) (n=1)66; Saskatoon, Saskatch-
ewan (SK) (n=1)60; Drumheller, Alberta (AB) (n=1)48; and 
Canada broadly (n=1).49 Main outcome measures for cost- 
effectiveness and cost- benefit studies included prevented 
number of HIV and/or HCV infections and overdose deaths 
and others, such as quality- adjusted life years and life years 
gained.51 53 54 56 59 60 63 66 Considerations used in these models 
ranged from IDU population factors (eg, number of IDU 
in populations and prevalence of HIV infection), injection- 
related factors (eg, injections per IDU per year and injections 
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Table 2 Policy, practice and research implications indicated in included studies and organised by health programme or 
service

Health programme/service Policy and practice implications Gaps and research implications

Services providing testing, 
prevention or treatment with 
antivirals for HIV or HCV

 ► Address social and structural factors that impede HIV and HCV 
testing, treatment initiation and adherence.

 ► Scale up ART, TasP, testing and care linkages.

 ► Increase targeted approaches to reach marginalised PWID (eg, 
females and sex workers).

 ► Create policies to support MOUD services to promote inclusive 
HIV treatment and to improve HCV adherence.

Suggested strategies to improve treatment adherence include:
1. Improved housing stability for PWID, supportive housing models 

with harm reduction services.
2. Integrated, multidisciplinary care to manage comorbid conditions 

and reduce barriers.

 ► Research reasons for treatment discontinuation, factors 
associated with adherence and the effect of incarceration 
on HIV treatment adherence and access.

 ► Understand how stigma and marginalisation create 
barriers in accessing treatment.

 ► Evaluate interventions like integrated, multidisciplinary 
HIV and HCV care, supportive housing models and 
addiction treatments.

 ► Determine the optimal timing of treatment for PWID 
receiving MOUD and how these programmes affect 
antiviral treatment and access.

 ► Develop community- based testing initiatives that use 
peers to reach PWID who may not seek testing and 
treatment in conventional healthcare settings.

Supervised injection facilities  ► Use of SIFs to deliver a wider range of services (eg, HIV testing 
and treatment).

 ► Consider risk perceptions and priorities of PWID when designing 
harm reduction interventions.

 ► Amend legislation to create a more enabling environment for 
SIFs.

 ► Community support is fundamental for sustaining a SIF 
operation.

 ► Collect geographically specific and up- to- date data to 
inform policy.

 ► Understand harm reduction needs of PWID in private 
residences and social determinants of IDU.

 ► Research individual or context- specific barriers and 
reasons for not accessing SIF services.

 ► Research social and behavioural effects of SIFs (eg, 
sharing practices).

 ► Gap in understanding needs and use of SIFs by street- 
involved youth.

1. Further evaluation of SIFs:Develop and implement 
monitoring and evaluation programmes for SIFs.

2. Consider more potential benefits in cost–benefit analysis 
(eg, diagnostics, immunisation, referral to detoxification 
facilities, decreased use of other medical services, 
expansion of services and increased operating hours).

3. Consider intermediate outcomes (eg, changes in injecting 
practices) with epidemiological data due to challenge in 
evaluating an intervention without a traditional control 
group.

Medication treatment for 
opioid use disorder (MOUD)

Expansion of MOUD and harm reduction services by addressing 
system- level factors:
1. Decriminalisation policies.
2. Accessibility and funding.
3. Decrease barriers that limit physicians’ ability to prescribe these 

medications.
4. Enhance physician education in providing these services.
5. Improve referral systems.
6. Develop new pharmacotherapies for opioid use disorder.
 

 ► Integrate MOUD services with infectious disease care and 
addiction treatment.

 ► Include PWID in policy- making surrounding the availability and 
delivery of MOUD services, including the expansion of these 
services as harm reduction in hospitals.

 ► Assess the impact of MOUD in combination with other 
harm reduction services and counselling and effects on 
infectious disease care.

 ► Need experimental designs.
 ► Studies need to assess impact of MOUD for certain 

population groups (eg, women).
 ► Explore perspectives of hospital staff regarding care of 

PWID and integration of harm reduction services into 
hospitals.

Integrated infectious disease 
and addictions services

 ► Collaborative, multidisciplinary models, which include 
counselling and/or peer- based support groups extend beyond 
virological outcomes to improve social determinants of health.

 ► Examine the impact of policy change on uptake of HCV 
and/or HIV treatment and care among PWID.

 ► Research the impact of diverse, innovative, integrated 
delivery strategies to improve uptake of HCV and/or HIV 
care in PWID.

 ► Investigate which aspects of care are likely to support 
changes in drug use patterns.

 ► Include individual’s ideas, beliefs and feelings after HCV 
treatment and reasons for not returning for care, or PWID 
experiences of effects of integrated care models on 
health and social inequities.

Continued
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Health programme/service Policy and practice implications Gaps and research implications

Needle exchange 
programmes

 ► Expansion of NEPs and kit distribution programmes, particularly 
in prisons and hospitals.

 ► Decentralise NEPs, promoting peer- run initiatives and diversify 
distribution methods to reach more marginalised PWID.

 ► Include PWID and community members in programmatic 
decision making and consider local context when initiating 
NEPs.

 ► Gaps in evaluation of NEPs.
 ► Implement ongoing evaluation and monitoring of 

programmes.
 ► Examine different models of distribution across settings 

and cultural contexts.

Broad harm reduction 
strategies

 ► Expansion of harm reduction services, increased financial 
support for these services and their combination with HIV and 
HCV testing and treatment strategies, equity of access.

 ► Advance peer- based models of care.
 ► Reassess punitive drug policies.
 ► Improve evaluation and monitoring for harm reduction 

programmes.
 ► Support initiatives that address social harms affecting PWID and 

the social determinants of health.
 ► Involve marginalised groups of PWID (eg, youth and Indigenous) 

in programme planning.

 ► Indigenous people in Canada may lack access to primary 
care and HCV testing.

 ► Since many provinces do not collect ethnicity data, 
national data on HCV prevalence does not extend to 
Indigenous communities.

 ► Understand HCV prevalence and determinants related to 
HCV transmission among Indigenous PWID.

 ► Understand youth engagement and access to harm 
reduction services.

 ► Examine injection equipment distribution policies and 
coverage and understand the risks from sharing injection 
equipment using robust study designs.

Mobile care initiatives and 
telehealth

 ► Peer- led mobile initiatives play an important role in extending the 
reach of conventional public health programmes.

 ► Important to empower clients to make changes, by providing 
resources within an atmosphere of mutual respect, education, 
support, participation, commitment, power sharing.

 ► Multidisciplinary telehealth approaches can engage and retain 
patients in remote areas in the treatment of HCV.

 ► Culturally safe interventions that address the barriers to HIV 
prevention while supporting the strength of populations (eg, 
young Indigenous people) are urgently needed.

 ► How specific characteristics of mobile outreach 
programmes may facilitate entry into inpatient addiction 
treatment or connect women to other services.

 ► Methods of including and evaluating community 
partnering, collaborating in healthcare delivery models 
for PWID.

Peer- delivered services  ► Improve delivery of care for PWID and address lack of trust 
and unfamiliarity with the healthcare system and healthcare 
professionals.

 ► Enable delivery of care and infectious disease prevention efforts 
to harder- to- reach, more marginalised PWID.

 ► Legal and regulatory frameworks need to accommodate assisted 
injections and consideration for peer- based delivery models.

 ► Need for harm reduction initiatives to assess their 
accessibility to less autonomous PWID.

Treatment of infective 
endocarditis

 ► Integrate addiction treatment with infectious disease care.  ► Gaps in understanding factors associated with PWID 
mortality.

Other health programmes and 
services

 ► Increased access to harm reduction and addictions services, 
urgent primary care, immunisations, ambulatory and integrated 
care, and stable housing are needed to optimise health 
outcomes, reduce substance use- related deaths and decrease 
hospital utilisation.

 ► Incorporate mental health interventions with harm reduction 
services to support behaviour changes.

 ► Further studies on reasons for hospital admissions and 
ER use in PWID/PLHIV.

 ► Determine effectiveness of mental health interventions in 
the community.

 ► Determine effectiveness of interventions in ER settings to 
prevent further ER visits and admissions.

ART, antiretroviral treatment; ER, emergency room; HCV, hepatitis C virus; IDU, injection drug use; MOUD, medication treatment for opioid use disorder; NEPs, needle exchange 
programmes; PLHIV, people living with HIV; PWID, people who inject drugs; SIF, supervised injection facility; TasP, treatment as prevention.

Table 2 Continued

with shared equipment) and facility factors (eg, annual oper-
ating cost and number of injections per year at site). Other 
outcome measures involved self- reported use or potential 
use of SIFs by IDU, perspectives on use of and access to SIFs 
and benefits and acceptability of SIFs. Authors described the 
benefits of SIFs as improving access to care, reducing public 
healthcare costs and reducing IDU/IVDU- related harms.

Authors discussed policy and practice implications of SIFs. 
SIFs were discussed as saving lives from overdose deaths, 
decreasing infections, improving health outcomes, providing 
points of contact for the highest risk PWID, and facilitating 
access to care. However, it was pointed out that SIFs could 
also be used to deliver a wider range of services, including 
HIV testing and treatment. Even though every study showed 
that SIFs were cost- saving in the Canadian contexts in which 
they were conducted, there was variability in the service 
models. Other benefits of SIFs included enhanced public 

order, fewer public injections and reduced injection- related 
litter. For implementation of SIFs, the authors recommended 
consideration of risk perceptions and priorities of IDUs when 
designing harm reduction interventions, the need to create a 
more enabling environment for SIFs through amendment of 
federal legislation and highlighted that community support 
is fundamental for sustaining a SIF.

Research implications and gaps in research were also 
described. These included the need to routinely collect accu-
rate, geographically specific and up- to- date data in order to 
inform policy; understand harm reduction needs of people 
who inject alone in private residences, social determinants 
of IDUs, individual or context- specific barriers and reasons 
for not accessing SIF services; and social and behavioural 
effects of SIFs (eg, sharing practices). Several points were 
noted regarding the evaluation of SIF services. There is a 
need to develop and implement monitoring and evaluation 
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programmes for SIFs once they open and to consider more 
than one potential benefit in cost–benefit analysis for public 
health. These considerations could include diagnostics, 
immunisation, referral to detoxification facilities, decreased 
use of other medical services and assessing expansion of 
services to determine cost–benefits of increased operating 
hours. Authors noted the challenge in evaluating an inter-
vention without a traditional control group and the need 
to consider intermediate outcomes, such as changes in 
injecting practices, along with epidemiological data. There 
is also a gap in understanding needs and use of SIFs by 
street- involved youth.

Medication treatment for opioid use disorder (MOUD)
A number of studies (n=12, 12%) addressed the provi-
sion of MOUD, sometimes referred to as opioid agonist 
therapy (OAT),67 opioid substitution therapy68 69 or 
medication- assisted treatment (MAT),70 with seven studies 
focused specifically on methadone maintenance therapy 
(MMT)15 71–76 and one on heroin- assisted treatment 
(HAT).77 Five studies addressed HCV,67 69 71 75 76 four 
addressed HIV72–74 77 and three addressed both HCV and 
HIV.15 68 70 The programmes were situated in communi-
ties (n=5),70 72 73 75 76 hospitals (n=1),15 clinics (n=2)67 74 or 
unspecified locations (n=4).68 69 71 77 All programmes were 
in BC (n=10), except two, which included multiple coun-
tries.67 70 Community provision of MMT in BC was specif-
ically discussed as methadone is readily available through 
primary care physicians and dispensed through commu-
nity pharmacies in this jurisdiction.74 These programmes 
were examined as a protective factor for limiting HIV and 
HCV transmission. Authors examined the effect of these 
programmes on HIV and HCV care, including access to 
a regular physician. Studies also examined eligibility of 
PWID for HAT in the local community, perceptions of 
HCV care among physicians working in MOUD clinics 
and use of prescription opioids in hospitals to prevent 
patient- initiated discharge. Studies found that these types 
of programmes improved regularity of access to care and 
antiviral treatment outcomes and reduced risk of infec-
tion and other IDU- related harms.

Authors identified the need for expansion of MOUD and 
harm reduction services by addressing system- level factors, 
such as decriminalisation policies, accessibility and funding 
of services, decreasing barriers that limit physicians’ ability to 
prescribe these medications, enhancing physician education 
in providing these services, improving referral systems and 
developing new pharmacotherapies for opioid use disorder. 
Authors also suggested the integration of MOUD services 
with infectious disease care and addiction treatment. PWID 
should be included in policy- making surrounding the avail-
ability and delivery of MOUD services, including the expan-
sion of these services as harm reduction in hospitals. Future 
research is needed to assess the impact of MOUD in combi-
nation with other harm reduction services and counselling, 
and their effects on infectious disease care, reinfection and 
treatment retention and adherence. Specifically, experi-
mental designs are needed, and studies need to examine 

certain population groups, such as women. Other avenues 
of investigation include exploring perspectives of hospital 
staff regarding care of PWID and the potential integration 
of harm reduction services into hospitals.

Integrated infectious disease and addictions services
Programmes (n=10) incorporated infectious disease treat-
ment with addictions treatment or other services, such as 
counselling.78–87 Studies were conducted in Vancouver, BC 
(n=7),78 79 81–83 87 Montreal, QC (n=2),80 84 and Kingston, ON 
(n=1).86 Programmes were community based (n=2),83 84 in 
established community health centres (n=4),81 85–87 offered 
through multiple sites (n=3)78–80 or not specified (n=1).82 
Studies addressed HIV (n=3),81 82 85 HCV (n=5),79 80 84 86 87 
or HIV and HCV (n=2).78 83 Main outcome measures can 
be classified as use of services (n=5), such as documented 
or self- reported use of existing integrated services, and how 
use of services shaped access to and engagement with other 
supportive care services, behaviour change (n=2) and treat-
ment response (n=3). Treatment completion, post- treatment 
follow- up and reinfection were other outcomes used. Study 
findings supported a multidisciplinary model of treatment, 
which included medical, psychiatric, social support and 
access to more individualised care.

Authors stated that concurrent mental health and non- 
prescribed drug use may act as barriers to adequate HIV 
care, and changes to the structural- environmental context 
of services (such as incorporating nonprescribed drug use 
within a harm reduction approach) can improve engage-
ment with care among people living with HIV (PLHIV) who 
use drugs. The policy and practice implication that most 
resonated across these studies was the benefits of collabo-
rative, multidisciplinary models, which include counselling 
and/or peer- based support groups. These models of HCV 
or HIV treatment in IDUs may extend beyond virological 
outcomes to improve social determinants of health. Specif-
ically, receiving HCV treatment was associated with lower 
likelihood of reporting IDU,80 and integrating HCV treat-
ment within primary care and addictions clinics, which treat 
individuals already engaged with MOUD, may help improve 
follow- up after treatment.79

Future research could examine the impact of policy change 
on uptake of HCV and/or HIV treatment and care among 
PWID. Authors also called for research on the impact of 
diverse, innovative, integrated delivery strategies to improve 
uptake of HCV and/or HIV care in PWID and to investigate 
which aspects of care are likely to support changes in drug 
use patterns. Further exploratory studies recommended 
including individual’s ideas, beliefs and feelings after HCV 
treatment and reasons for not returning for care or PWID 
experiences of effects of integrated care models on health 
and social inequities.

Needle exchange programmes
NEPs (also known as clean needle programmes and syringe 
exchange programmes) and harm reduction kit distri-
bution programmes were also identified (n=9, 9%).88–96 
Studies addressed HIV (n=3),91 92 95 or both HIV and 
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HCV (n=4),88 90 94 96 with the remaining studies broadly 
addressing blood- borne infections and cellulitis.89 93 These 
studies described NEPs, implementation of a kit distri-
bution programme (n=1)89 and introduction of NEPs in 
prisons (n=3).88 90 96 We included two prospective cohort 
studies, which examined the relationship between NEP use, 
HIV seroconversion and rates of syringe borrowing and 
lending, and both reported a reduction in HIV incidence 
among PWID.92 95 One RCT was included, which evaluated a 
theory- based intervention to increase NEP use. Participants 
in the experimental group used fewer borrowed syringes 
compared with the control group (relative risk (RR): 0.47, 
95% CI 0.28 to 0.79; p=0.004).94 This effect was no longer 
present 3 months later.

Authors identified implications for practice, policy and 
research. The included studies called for expansion of NEPs 
and kit distribution programmes, particularly in prisons and 
hospitals. Decentralising NEPs, promoting peer- run initia-
tives and diversifying distribution methods are needed to 
reach more marginalised PWID. Authors also indicated the 
importance of including PWID and community members in 
programmatic decision making and consideration of local 
context when initiating NEPs. Researchers found gaps in 
evaluation of NEPs, therefore future research should focus 
on ongoing evaluation and monitoring of programmes. 
Authors also indicated the need to examine different models 
of distribution across settings and cultural contexts.

Broad harm reduction strategies
We identified six studies that provided reviews, recom-
mendations or assessments of a range of harm reduction 
services.97–102 Studies focused on HIV (n=2),99 100 HCV 
(n=2)97 98 or both±HBV (n=2).101 102 One mathematical 
modelling study created a community model to simulate the 
effect of strategies on HIV prevalence, including providing 
clean syringes, introduction of SIFs, introduction of TasP to 
improve treatment initiation and retention and increased 
HIV testing.100 One qualitative study examined factors 
influencing injection and perceived barriers to injection 
cessation among marginalised youth, focusing on HIV. The 
study mentioned health programmes and harm reduction 
services, including MOUD, drug treatment programmes 
and social support programmes.99 These studies discussed 
HIV, HCV and HBV and highlighted efforts, recommenda-
tions and challenges to improving harm reduction efforts. 
One of these studies specifically discussed community- driven 
programmes to improve HCV testing and care in Indigenous 
communities who are at greater risk for adverse IDU- related 
health outcomes.98

These studies identified a broad range of implications 
for policy and practice. The authors support the expansion 
of harm reduction services, increased financial support for 
these services and their combination with HIV and HCV 
testing and treatment strategies. Additionally, authors indi-
cated the advancement of peer- based models of care, the 
reassessment of punitive drug policies and the need for 
improved evaluation and monitoring for harm reduction 
programmes. Increased support is needed for initiatives 

that address social harms affecting PWID and the social 
determinants of health. Equity of access to harm reduction 
services should be ensured. Authors specifically mentioned 
the need to involve marginalised groups of PWID, youth 
and Indigenous communities in planning harm reduction 
programmes. Youth should be included in policy decisions, 
with targeted services to improve access to care for this 
group. Similarly, Indigenous PWID require more targeted 
services that include links between on- reserve and off- reserve 
programmes and to Indigenous PWID in prison.

Authors also identified gaps and associated research impli-
cations related to youth and Indigenous PWID. Indigenous 
people in Canada may lack access to primary care and HCV 
testing. Since many provinces do not collect ethnicity data, 
national data on HCV prevalence does not extend to Indig-
enous communities. Further research is needed to under-
stand HCV prevalence and determinants related to HCV 
transmission among Indigenous PWID. Further study is 
also needed to understand youth engagement and access to 
harm reduction services. Finally, it was noted that few studies 
examine injection equipment distribution policies and 
coverage, and more research is needed to understand the 
risks from sharing injection equipment using robust study 
designs.

Mobile care initiatives and telehealth
Mobile care initiatives and telehealth seek to expand the 
reach of traditional programmes. Studies included mobile 
care initiatives (n=3)103–105 and telehealth (n=2)106 107 and 
focused on HIV (n=1),104 HCV (n=1),106 HIV and HCV 
(n=1),107 or STIs in addition to HIV (n=2).103 105 Two of the 
three mobile care initiatives were peer led.103 104 Mobile care 
initiatives used peer volunteers to distribute sterile injection 
equipment and to provide harm reduction education and 
outreach. Another mobile care initiative deployed nurses 
to provide medical attention in addition to equipment and 
education.105 Main outcomes measured for mobile care 
initiatives included use of the programme in the previous 6 
months and description of roles and contributions of health-
care staff delivering the programme.

Mobile health and telemedicine initiatives included 
efforts to support HCV and HIV care remotely for those with 
difficulty accessing care.106 107 The telehealth programmes 
measured HIV propensity scores at 6 months and sustained 
viral response as their main outcome measures. These 
studies also evaluated secondary drug treatment outcomes 
and use of related health services.

Implications for policy and practice included that peer- led 
mobile initiatives can play an important role in extending 
the reach of conventional public health programmes. Specif-
ically for hard- to- reach female sex workers who use drugs, 
unsuccessful attempts to access drug treatment can be asso-
ciated with increased odds of violence. Mobile outreach 
programmes can serve a role in HIV and STI prevention. 
Overall, it is important to empower clients to make changes, 
by providing resources, skills and opportunities within an 
atmosphere of mutual trust and respect, education and 
support, participation and commitment, and power- sharing. 
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Telehealth saved patients time, travel and missed work days 
with high levels of satisfaction. Multidisciplinary telehealth 
approaches can engage and retain patients in remote areas 
in the treatment of HCV. Lastly, innovative and culturally 
safe interventions that address the barriers to HIV preven-
tion while supporting the strength of populations (eg, young 
Indigenous people) who use drugs are urgently needed. 
Future research could concentrate on understanding how 
specific characteristics of mobile outreach programmes 
may facilitate entry into inpatient addiction treatment or 
connect women to other services. Research could also 
address methods of including and evaluating community 
partnering, coordinating and collaborating in current and 
future healthcare delivery models for PWID.

Peer-delivered services
Studies discussed peer delivered services such as counsel-
ling and testing (n=2)108 109 and peer- delivered injections 
(n=1).110 These include one cohort study109 and two qual-
itative studies108 110; all programmes were conducted in a 
community setting in Vancouver, BC. These addressed HIV 
(n=1)109 or both HIV and HCV (n=2).108 110 The studies 
explored experiences as a peer IDU with the Vancouver Area 
Network of Drug Users (VANDU), how VANDU shaped the 
social context and injection practices in that community and 
willingness to receive peer- delivered services. These studies 
indicate that peer- based services can improve delivery of care 
for PWID and address issues such as lack of trust and unfa-
miliarity with the healthcare system and healthcare profes-
sionals.109 Additionally, peer- delivered services enabled 
delivery of care and infectious disease prevention efforts to 
harder- to- reach, more marginalised PWID. For example, 
one study examining PWID’s use of an unsanctioned peer- 
delivered injections service indicated that those who require 
assistance injecting, including women and people with 
disability, are at greater risk of harm and experience barriers 
that inhibit their use of sanctioned SIFs. These findings 
underscore the need for harm reduction initiatives to assess 
their accessibility to certain, less autonomous PWID popu-
lations.110 Peer- led organisations for IDU, such as VANDU, 
may also give PWID a political voice. Lastly, legal and regu-
latory frameworks need to accommodate assisted injections 
and consideration for peer- based delivery models.

Treatment of infective endocarditis
Only two studies (2%) addressed the treatment of infec-
tive endocarditis in a hospital setting, comparing mortality 
associated with surgical versus medical management.111 112 
The main outcomes of these studies were the incidence 
of death 2 years following diagnosis or all- cause mortality. 
Rodger and others additionally collected data related to 
site of infection, complications and referral to addiction 
treatment services.111 This study showed that surgery was 
related to lower mortality,111 while the other found no differ-
ence.112 Neither study looked at the prevention of infectious 
diseases or quality improvement for the delivery of these 
services. Both studies identified the need for integration of 
addiction treatment with infectious disease care, including 

multidisciplinary care teams and patient commitment to 
addiction rehabilitation. Authors suggested further research 
include increased use of addiction treatment and noted gaps 
in understanding of factors associated with PWID mortality.

Other health programmes and services
One study included a randomised controlled trial in QC on 
motivational interviewing (MI) for high risk IDU behaviours, 
which showed that both MI and educational interviewing 
decreased risk behaviours, but individuals in the MI group 
had lower odds of risk behaviours at 6 months.113 A cohort 
study in BC evaluated first time emergency department use 
by PWID along with most common diagnoses, admissions 
and discharge data.114 A mixed methods study provided a 
qualitative description of laws, policies, attitudes, practices 
and behaviours surrounding the possibility of expanding 
pharmacy services for PWID in six countries.115 Lastly, 
Jaworsky et al. performed a chart review to describe trends 
in admission in a dedicated HIV/AIDS ward in a tertiary 
hospital in BC, which was repurposed in 2014 and expanded 
to include HIV- negative individuals with infectious condi-
tions arising from addictions comorbidities.116

These papers highlight that increased access to harm 
reduction and addictions services, urgent primary care, 
immunisations, ambulatory and integrated care, and stable 
housing are needed in the PWID population to optimise 
health outcomes, reduce substance use- related deaths and 
decrease hospital utilisation. Macrochanges, mesochanges, 
and microchanges in policies, laws, attitudes and behaviours 
are needed in order to decrease barriers for PWID to access 
services. Also, mental health interventions could be incor-
porated into harm reduction services to support behaviour 
changes. Authors called for further studies on reasons for 
hospital admissions and emergency room (ER) use in 
PWID/PLHIV. Lastly, studies are needed to determine effec-
tiveness of mental health interventions in the community 
and interventions in ER settings to prevent further ER visits 
and admissions.

DisCussiOn
main findings
We identified a number of health programmes and services 
addressing the prevention and management of infectious 
diseases in PWID in Canada. These included testing and 
management of HIV and HCV, SIFs, MOUD, integrated 
infectious disease and addiction programmes, NEPs, harm 
reduction strategies broadly, mobile care initiatives, peer- 
delivered services and management of IDU- related bacte-
rial infections in hospital. A broad range of study types and 
grey literature were included, allowing for elucidation of key 
recommendations for policy, practice and research.

Discussion of HIV and HCV infections far outweighed other 
IDU- related infectious diseases. The majority of the health 
programmes and services included in our study addressed 
the provision of antiviral treatment and viral testing. Studies 
addressed the cost–benefit and cost- effectiveness of SIFs. 
MOUD programmes were shown to reduce risk of infection 



11Bouzanis K, et al. BMJ Open 2021;11:e047511. doi:10.1136/bmjopen-2020-047511

Open access

and improve antiviral treatment outcomes. Studies discussed 
harm reduction services broadly, calling for the expansion 
and combination of these services with HIV and HCV 
treatment strategies. Interdisciplinary or integrated health 
programmes were shown to provide comprehensive care 
to PWID. Additionally, we found health programmes that 
attempted to reach more marginalised PWID through tele-
health and mobile care initiatives. Peer- delivered services, 
such as testing, counselling and assisted injections, removed 
barriers to care for PWID who distrust healthcare providers 
or require assistance injecting. Only two included studies 
addressed treatment of infective endocarditis.

strengths and limitations of study
This study employed a systematic integrative review design 
that allowed for the inclusion of empirical, non- empirical 
and grey literature. Using this study design enabled a broad 
overview of health programmes and services available for 
PWID in Canada. Additionally, documents were screened 
independently by two reviewers, improving reproducibility 
and limiting bias. Similarly, data extraction and quality assess-
ment of included studies were performed independently by 
two data collectors.

Despite these strengths, this study has some limitations. 
An integrative review limits our study to published literature, 
which may exclude programmes or services not published. 
Additionally, our study sought to provide an overview of 
health programmes and services for PWID in Canada but 
did not formally evaluate the effectiveness of the included 
programmes and services in preventing or treating infectious 
disease in PWID. Our review was limited to Canada, reducing 
the generalisability of these results, however improving the 
specificity of policy and practice recommendations derived 
from these results. Limitations were quite diverse due to 
the range of study types included in this review. Many of the 
cohort studies indicated that their sample was not random 
due to the use of previously established cohorts and, there-
fore, may not be generalisable to larger populations. Simi-
larly, qualitative studies indicated a lack of generalisability, 
since experiences are specific to the PWID included in the 
study. Studies that relied on PWID self- report indicated 
limitations in the validity of the data due to social desirability 
bias. Cost–benefit analysis and mathematical modelling 
studies were limited by the assumptions, which cannot be 
verified, necessary for mathematical calculations, which may 
result in over or underestimations of disease transmission or 
cost- savings.

fit within literature
This study provides an overview of health programmes 
and services relating to infectious disease care for PWID in 
Canada. While there are a number of systematic reviews exam-
ining interventions to treat HIV and HCV in PWID,5 6 8 117 118 
our study is unique by focusing on the Canadian context, 
including all IDU- related infectious diseases, and including a 
variety of study designs. Other reviews examining the preven-
tion and treatment of infectious disease in PWID found an 
emphasis on harm reduction efforts and HIV or HCV care. 

The included studies indicate the benefits of harm reduc-
tion efforts and support their increased use in communities 
and across other sites, including hospitals and prisons. Most 
studies in Canada are also from Vancouver, BC, which has a 
long history of empowering and working with PWID. While 
other jurisdictions in Canada can learn from Vancouver’s 
work, it is important to conduct research in other cities and 
provinces to account for contextual differences.

recommendations for practice and research
The included studies indicate the advantages of multi-
faceted care programmes for PWID, which include harm 
reduction, medical and pharmaceutical treatments, social 
support and education. These programmes target the social 
determinants of health, improving the underlying social 
and structural barriers that prevent PWID from accessing 
and adhering to treatments or health programmes.81 82 85 86 
Notably, the included studies call for exploratory work in 
facilitators and barriers to treatment and care, more robust 
study designs, and attention to contextual factors and more 
complex interventions.

There is a need to address social and structural factors that 
impede continued care for PWID. These factors relate to the 
social determinants of health and include criminalisation 
of IDU, stigma and discrimination of PWID when accessing 
health programmes or services and lack of funding for harm 
reduction services. Recommendations include the intro-
duction of supportive housing models for PWID to enable 
greater adherence and access to infectious disease treatment 
or MOUD. Multidisciplinary or integrated care models for 
infectious disease treatment also provide PWID with more 
comprehensive care, addressing medical, social and mental 
health challenges.

Targeted programmes and services for marginalised 
groups of PWID, such as street- involved adults and youth, sex 
workers and Indigenous peoples, are needed. NEPs, mobile 
care initiatives, telehealth and peer- delivered services sought 
to improve access to care for these more marginalised groups. 
Advancing peer models of care may decrease the stigmatisa-
tion and marginalisation experienced by PWID and reduce 
barriers to accessing care. This is a prominent and promising 
area for further research and implementation.

A pressing consideration for further research is improved 
evaluation and monitoring of health programmes and 
services using more robust research designs. Further 
research is needed to understand specific needs of PWID 
across settings and cultural contexts. These may elucidate 
reasons for not accessing services or returning to care and 
ideas and beliefs of PWID regarding health programmes 
and services.

The majority of studies addressed HIV and HCV, which 
are mainly managed in outpatient settings, given the 
advancements in treatment for these two infectious diseases. 
A related project by this group is a chart review of PWID 
admitted to hospital to assess the types of infectious diseases 
and concerns around patient- initiated discharges. Prelimi-
nary findings show there is little overlap in these two studies, 
highlighting the disconnect between community and 
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hospital- based initiatives that ensure continuity of care in this 
population. There are few included studies addressing IDU- 
related bacterial infections, despite their prevalence among 
PWID and leading cause of long- term hospitalisations and 
emergency department use.114 119 120 This gap indicates the 
need for further research on PWID care in hospital and 
health programmes which link the community and hospital 
settings.

COnClusiOns
There are a variety of health programmes and services 
addressing the prevention and management of infections 
in PWID in Canada. Programmes and services should be 
expanded across geographic settings, healthcare settings 
and populations of PWID, specifically more marginalised 
PWID. Improving infectious disease care for PWID requires 
attention to social and structural barriers and inclusion of 
PWID in programmatic decision making.
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