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CONTEXT AND POLICY ISSUES  

The World Health Organization (WHO) has estimated that there are approximately 16 million 
people who inject drugs worldwide.1 Injection drug use has been reported to be strongly 
associated with the transmission of human immunodeficiency virus (HIV), hepatitis C (HCV), 
and other blood-borne diseases, and injection drug users who engage in sharing of injection 
equipment represent a high-risk group for the transmission of blood-borne viral diseases.2 It is 
estimated that globally, three million injection drug users (IDUs) have an HIV infection.1. The 
proportion of new HIV infections among IDUs decreased from 34% in 1999 to 30% in 2002.3 As 
of 2011, it was estimated that the HIV incidence rate was 431 per 100,000 people who inject 
drugs compared to 9.3 per 100,000 people who do not inject drugs, and 16% of all new HIV 
infections in Canada may have been acquired through injection drug use.4 Currently, there are 
an estimated 250,000 to 300,000 people with HCV in Canada and it is estimated that injection 
drug use, current or past, accounts for more than 56% of all HCV infections in Canada.5   
 
Widely accepted strategies to reduce disease transmission and other harms among IDUs 
include the provision of sterile injecting equipment through needle-syringe exchange  programs 
(NEP), opiate substitution therapy (OST), and sexual health promotion.6 Needle and syringe 
exchange programs refer to protocols that provide sterile injection equipment (mainly syringes, 
needles and disinfectant wipes) to injection drug users in exchange for unsterilized equipment 
with the view to minimize the risk of transmission of blood-borne infection associated with 
sharing needles and syringes. Implementation modalities vary from in-person distribution by 
healthcare professionals, through trained staff from various organizations including pharmacies, 
to automated needle-dispensing machines. Needle and syringe programs are an important way 
to reduce the risk of infection from sharing used injecting equipment. Exchanging used injection 
equipment is also likely to reduce the risk of harm to the general public, including non-drug 
users, that results from public disposal. As of 2001, there were over 200 NEPs serving 
communities in Canadian, with more planned although a more recent data was not available.7 
Many evaluations of NEPs have demonstrated that they reduce the risk of HIV and HCV, and 
are cost-effective.7 Some studies have suggested that HIV prevalence tends to be substantially 
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higher where NEPs are not easily accessible compared with settings where NEPs are available 
and easily accessible.8 Furthermore, HIV acquisition among IDUs has been reported to be 
significantly associated with non-use of NEPs 8 
  
Supervised injection sites (SIS) are facilities which allow IDUs to inject self-provided drugs 
within a supervised setting which provides an enhanced aseptic conditions with medical 
monitoring.9 They are known by many other names including supervised injection facilities (SIS), 
and they have been developed to promote safer drug injection practices, enhance health-related 
behaviors among IDUs, and connect IDUs with external health and social services.9 The only 
legal SIS in Canada is called Insite and is located in Vancouver, British Columbia.1 The activities 
and outcomes of this facility have been the subject of many peer reviewed publications and 
many have given it positive appraisal for reduction in overdose fatalities, needle sharing, 
improvement in public order, and cost-effectiveness through the prevention of new HIV and 
HCV infections as well as reducing risky injection behaviors.1 
 
The aim of this report is to summarize current evidence on the effectiveness and cost-
effectiveness of NEPs and SISs to reduce harm among IDUs in communities, to facilitate the 
evaluation of the benefits of these programs to direct patrons, communities, and the local 
economies. 

RESEARCH QUESTIONS  

1. What is the clinical effectiveness and harm of needle exchange programs for adults in a 
community setting?  

 
2. What is the comparative clinical effectiveness and harm of different models of needle 

exchange for adults in a community setting?  
 

3. What is the cost-effectiveness of needle exchange programs for adults in a community 
setting? 

 

KEY FINDINGS  

There is overall evidence that needle exchange programs (NEP) and safe injection sites (SISs) 
are effective at reducing prevalence and new infections of HIV and HCV among injection drug 
users (IDUs) in the community. Implementation of SISs did not increase the number of IDUs in 
the community but was associated with reductions in overdose-related mortality and morbidity, 
general drug-related harms, injecting drug on the streets, and littering public spaces with used 
injection paraphernalia. In addition, NEPs and SISs were found to be cost-effective, and IDUs 
who use SIS are more accepting of drug dependence care including referral to addiction 
treatment centers, detoxification programs, and opiate substitution therapy.  
 
METHODS  
 
Literature Search Methods 
 
A limited literature search was conducted on key resources including Ovid Medline, PubMed, 
The Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 
databases, ECRI, Canadian and major international health technology agencies, as well as a 
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focused Internet search. No filters were applied to limit the retrieval by study type. Where 
possible, retrieval was limited to the human population. The search was also limited to English 
language documents published between January 1, 2010 and August 6, 2015. 

Rapid Response reports are organized so that the evidence for each research question is 
presented separately.  
 
Selection Criteria and Methods 
 
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in 
Table 1. 
 

Table 1:  Selection Criteria 

Population Adults in a community setting 

Intervention  Needle exchange programs (including exchange and distribution of 
clean needles without exchange): 
o Distribution by nurses or physicians  
o Distribution by outreach workers 
o Distribution by external organizations  
o Distribution by one-for-one automated needle-dispensing 

machines  

 Safe injection sites 

Comparator No needle exchange (including before-after studies and program 
evaluations) 
Program types compared to each other 

Outcomes  Harm reduction, harms to patients, harms to exchange program 
staff or volunteers 

 Seroconversion rates (including background prevalence),  

 Risk behavior change (e.g. reduced needle sharing),  

 Costs, cost-effectiveness, cost per harm avoided  

 Study Designs HTA/Systematic Reviews/Meta-Analyses, Randomized Controlled 
Trials, Non-Randomized Studies, Economic Evaluations 

 
Exclusion Criteria 
 
Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were 
duplicate publications, or were published prior to 2010. Economic studies conducted in 
developing countries were excluded due to the differences between health care systems and 
the challenge in generalizing the study results to the Canadian context 
 
Critical Appraisal of Individual Studies 
 
The included systematic reviews were critically appraised using AMSTAR measurement tool to 
assess the methodological quality of systematic review.10 The cross-sectional studies were 
critically appraised using the Downs and Black checklist for measuring study quality,11 and the 
economic studies were assessed using the Drummond checklist12  as a guide. Summary scores 
were not calculated for the included studies; rather, the strengths and limitations of each 
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included study were described narratively. The strengths and limitations of the individual studies 
are summarized in Appendix 3. 

SUMMARY OF EVIDENCE 

Quantity of Research Available 
 
A total of 835 citations were identified in the literature search. Following screening of titles and 
abstracts, 795 citations were excluded and 40 potentially relevant reports from the electronic 
search were retrieved for full-text review. One potentially relevant publication was retrieved from 
the grey literature search. Of the 41 potentially relevant articles, 31 publications were excluded 
for various reasons, while 10 publications met the inclusion criteria and were included in this 
report. Appendix 1 describes the PRISMA flowchart of the study selection. 

Summary of Study Characteristics 

Study Design 

Five systematic reviews published between 2011 and 2014,2,6,9,13,14 two cross-sectional studies - 
one published in 201215 and the other in 201416 - and three cost studies published between 
2012 and 20151,8,17 met the inclusion criteria of the review and were included in this report. The 
primary studies of the systematic reviews were published between 1986 and 2014, and they all 
had non-randomized designs without comparators  

Two of the cost studies1,17 used mathematical models in cost-benefit and cost-effectiveness 
analyses employing literature reported data on HIV and/or HCV, and other parameters such as 
needle sharing to project the prospects of implementing SIS. The new HIV and/or HCV cases 
prevented as a result of establishing a single SIS and the possible benefits and costs of adding 
one more facility at a time were analyzed and the avoided monetary costs of new cases of 
infections were compared to the operating costs of the potential facilities. The third cost study8 
utilized both cost-effectiveness and cost-utility analysis. 

Country of Origin 

Two of the systematic reviews were from the United Kingdom (UK),6,14 two were from the United 
States of America (USA),2,13 and one was from France.9 One systematic review6 from the UK 
had primary studies (n=12) from Canada, Europe and the USA; and one systematic review2 
from the USA included primary studies (n=15) from Australia, Canada, China, Europe, the USA 
and Vietnam. The other systematic review from the UK14 included primary studies (n=6) from 
the UK only, while the second systematic review the USA13 included primary studies (n=11) 
from Bangladesh, Brazil, China, Estonia, Iran, Lithuania, Taiwan, Thailand, and Vietnam; 
described collectively as low- and middle-income and transitional countries (LMICs). The 
systematic review from France9 included primary studies (n=75) from Australia, Canada, 
Europe, Mexico, and the USA. 
 
One of the cross-sectional studies was from Denmark16 and the other was from Scotland15. Of 
the three cost studies, two were from Canada1,17 while the other was from Australia.8 
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Patient Population 

Statistics on the characteristics of participants in the primary studies of the included systematic 
reviews2,6,9,13,14 were not reported in a uniform manner. In the same systematic review, data 
were provided for parameters in some primary studies but not for others making it difficult to 
describe the general population characteristics. Where reported, the mean ages of participants 
in the primary studies in one systematic review9 ranged from 28.8 to 40 years. Fourteen primary 
studies in this systematic review6 aimed to depict the profile of the most frequent SIS users, and 
reported that they were frequently unemployed with a previous history of incarceration and 
housing insecurity. Eighty-eight percent of SIS users were reported to be seropositive for HCV 
and between 2% and 30% of them were positive for HIV.6  
 
One of the systematic reviews6 recruited participants from different locations including street 
locations, drug treatment programs, and other treatment settings where IDUs could be 
evaluated for HIV or HCV infection through serologic testing. The average age of participants 
ranged from 29 to 36 years, and in seven of the 12 primary studies participants were 
predominantly male (60% to 81%).6 All of the primary cohort studies (n=10) in this systematic 
review6 restricted their analysis to individuals who were HIV negative at baseline. 
Corresponding population data were not provided for the other primary studies in this systematic 
review6 and background prevalence for HIV and HCV were not reported for any of its primary 
studies.  
 
In another systematic review,2 participants in the primary studies were recruited from their 
communities using different sampling strategies including convenience and systematic sampling 
of IDUs in the respective NEP locations. The baseline HCV prevalence among the participants 
of the primary studies ranged from 51% to 91%, while baseline prevalence of HIV was 1.7% to 
50%.2 The inclusion criteria required primary studies with participants older than 18 years old. 
However, the actual ages of the participants of the individual studies were not specified.  
 
Primary studies included in one systematic review13 included IDUs from several locations 
including detoxification centers and community outreach. The baseline prevalence ranged from 
2% to 56% for HIV and 67% to 99% for HCV in the included studies. Where reported, the age of 
participants in the included primary studies ranged from 24 years to 31 years.13  
 
In another systematic review,14 the primary studies recruited participants from the communities 
or through respondent-driven sampling. Participants’ mean age ranged from 27.7 to 34.9 years 
old, and background HCV prevalence ranged from 26% to 60%.14 
 
One cross-sectional study16 include users of a supervised injection sites (SIS). Most (90.2%) of 
the participants were male and the majority (60.9%) were younger than 40 years old. There was 
a greater proportion of participants who were either homeless or lived in temporary housing 
compared with those who had permanent accommodation (56.1% versus 43.9%). No 
information was provided on the baseline prevalence of blood-borne infections. Another cross-
sectional study,15 recruited IDUs from services providing sterile injecting equipment (22 
agencies and 81 pharmacies). Fifty-four percent of the participants were anti-HCV positive, and 
50.2% were in the 16 to 30 year old bracket while the remaining were above 31 years old. 
Twenty-two percent had been homeless in the last six months before the study interview and 
63.9% were on current methadone maintenance therapy (MMT). Reported HCV prevalence 
rates was between 21% to 70% among regional populations of people who inject drugs.15  
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The three cost studies1,8,17 used mathematical models with assumed parameters from published 
literature. In both of the cost studies of SIS in Saskatoon and Ottawa, it was assumed that the 
annual cost of operating one SIS was CDN$2,182,800 and the costs per a single HIV case and 
a single HCV case were CDN$210,555 and CDN$35,143, respectively.1,17 One study17 used an 
HIV prevalence of 85% in the IDU population in Saskatoon and projected that the first, second, 
third, and fourth proposed SISs would avert a total of 15, 28, 36 and 44 HIV cases respectively. 
The prevalence rates in Ottawa were estimated to be 88% and 39.4 % for HIV and HCV 
respectively, and one SIS was projected to prevent 5 to 19 HIV cases and 48 to 191 HCV 
cases.1 One study8 reported that HIV prevalence among injection drug users (IDUs) in Australia 
was approximately 1% for HIV and ranged from 50% to 70% for HCV. 

Interventions and Comparators 

Three of the systematic reviews2,6,13 had NEP as the intervention while another9 had SIS as the 
intervention. In another study14 high NEP coverage defined as one or more than one set of 
sterile equipment per injection (≥100% sterile needles and syringes for each injection) and a 
combination of opiate substitution therapy (OST) and NEP were assessed as harm reduction 
interventions. The two cross-sectional studies15,16 evaluated SIS interventions. Two of the cost 
studies estimated the cost-effectiveness of SISs in Saskatoon17 and Ottawa1 while the other 
assessed the cost-effectiveness of NEP coverage in Australia.8 None of the included studies 
had a comparator intervention. The model of sterile injection equipment distribution was not 
described in any of the interventions.  

Outcomes 

Outcomes of interest included association between NEP and HIV transmission,6 and changes 
from baseline in the prevalence of HCV, HIV, and HIV/HCV co-infection over time.2,13-16. One 
systematic review9 assessed the impact of SISs on overdose-induced mortality and morbidity, 
and on changes in the injecting behavior of IDUs. Other outcomes investigated by this study9 
included adherence to care among IDUs, reduction of nuisance such as disposal of hazardous 
waste including needles by drug user in public places, local drug-related crime, violence and 
trafficking, as well as changes in the number of IDUs in the local area. The systematic review9 
also reported economic outcomes.  

All three cost studies1,8,17 had cost-effectiveness as outcomes with two of them1,11 also reporting 
benefit-to-cost ratios. Two cost studies1,17 determined the cost-effectiveness of SIS by 
comparing the lifetime cost of the number of HIV or HCV cases averted by the SIS to the 
operating cost of the facility. In this respect, they assumed that the cost of operation and the 
cost for treating HIV or HCV cases in both Saskatoon and Ottawa were similar to that already 
reported for the Insite facility in Vancouver, and a projection of prevalence and incidence rates 
were adopted from already published literature.1,17 A benefit-cost ratio greater than unity was 
considered cost-effective.  

Another cost study8 collated NEP costs from all state and territory health departments in 
Australia from 2000 to 2008 and assumed that the cost remained the same for the years  2009 
and 2010, which were included in the study. Estimates of the average annual costs for different 
HIV and HCV health states were derived using published literature and local data.  
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Summary of Critical Appraisal 

Appendix 3 provides further details of the critical appraisal of individual studies.  

All the systematic reviews2,6,9,13,14 had clearly defined objectives, and they were generally based 
on comprehensive literature searches for relevant studies. Each of them stated their inclusion 
and exclusion criteria. In four of the systematic reviews2,6,9,13 study selection and data extraction 
was done by multiple reviewers (at least two) to minimize bias, with differences resolved 
through consensus. In one systematic review,14 details about the study selection and data 
extraction processes were not provided. Therefore, it is unknown if there were any biases in this 
respect. In addition, this systematic review14 did not specify whether the scientific quality of the 
primary studies were evaluated. Thus the rigor of the conclusions drawn from the review could 
not be appropriately linked to the quality of it primary studies. The other four systematic 
reviews2,6,9,13 assessed their primary studies for methodological quality, and linked their 
conclusions of the reviews to the quality of primary studies. 
 
Two systematic reviews6,14 pooled results of their respective primary studies. In one systematic 
review6 the random-effects method was appropriately used to pool studies with significant 
heterogeneity (I2 = 76%; P<0.001)  in populations, interventions, and comparison groups used 
by the constituent primary studies. In the other study,14 the investigators found little evidence of 
heterogeneity between the studies on the effects of OST (I2 = 48%, P = 0.09) and NSP (I2 = 0%, 
P = 0.75), which allowed data pooling.   
 
In one study,6 the reviewers relied on previously published reviews to identify most of the 
primary studies (10 out of 12), covering a significant portion of the period the review was meant 
to cover. Thus, without a new search it was likely that some relevant literature could be missed.  
 
Being non-randomized in design, the cross-sectional studies15,16 were inherently more likely to 
have biases. In addition the authors reported limitations with power due to small sample 
sizes16and a relatively small proportion (24 out of 1100) of the sample population with a positive 
test for the outcome under investigation (HCV infection). 
 
Two of the cost studies1,17 used mathematical models to estimate economic outcomes in 
Saskatoon and Ottawa. The models had previously been used in economic evaluation of harm 
prevention programs including Insite in Vancouver and NEP facilities in Edmonton, Alberta and 
New Haven, Connecticut, as well as a proposed SIS in Montreal. The operational cost of an SIS 
(Can$2.182 million) was assumed to be similar to the costs associated with staff salaries, 
equipment purchases, and property rental as the SIS in Vancouver (Insite), and without the cost 
of providing additional services, such as addiction counseling, primary healthcare, public health 
screening, immunization, diagnostic peer counseling, case management, education, and 
housing services available from Insite.1,17 The life time cost of HIV care (CN$210, 555) was 
based on literature. Thus the repeated uses of the mathematical models would suggest they 
have proven utility for such evaluation and the assumptions used for the cost-studies are 
grounded on credible data. However, it is unknown if the conclusions will reflect reality by the 
time the facilities are implemented since the costs were not discounted for the future, and costs 
may change as new treatments become available or standard of care evolves. The third cost 
study8 assessed the economic effect of NEPs in Australia, and it is unknown if its findings will be 
generalizable in Canada. 
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Three of the systematic reviews2,6,9 included studies from Australia, Canada, Europe and the 
USA and their findings were likely to be generalizable in the Canadian setting. However, the 
generalizability of two systematic reviews13,14 to the Canadian context is unknown because one 
of them13 focused on low-and middle-income countries, while the other14 investigated the impact 
of harm reduction intervention (NEP and OST) on communities in UK using only primary studies 
from UK. The generalizability of the cross-sectional studies15,16 in Canada is uncertain since one 
of them was conducted in Denmark16 and the other was conducted in Scotland. 

Summary of Findings 

Five systematic reviews2,6,9,13,14 two cross-sectional studies15,16 and three cost studies1,8,17 were 
included in this report. Four systematic reviews2,6,13,14 and two cross-sectional studies reported 
findings on NEP in various communities in developed and developing countries; and one 
systematic review9 reported findings from SISs. The NEPs and the SIS were generally 
associated with positive outcomes with no reported evidence of actual harm or risk of harm 
related to the NEP or SIS programs in the communities. The cost studies found evidence for the 
cost-effectiveness of both NEP and SIS.  

The following presents the summary of findings from this review. Appendix 4 provides further 
details of individual study findings.  

What is the clinical effectiveness and harms of needle exchange programs for adults in a 
community setting? 

One systematic review6 (with 12 primary studies) found that HIV transmission among IDUs who 
were regularly exposed to NEP was less likely than among IDUs who were less frequently 
exposed to NEPs. Across all the included primary studies, exposure to NEPs was associated 
with a reduction in HIV transmission, with a pooled effect size of 0.66 (95% confidence interval 
[CI] 0.43 to 1.01). While the reduction when all studies were considered did not reach statistical 
significance, the result did achieve significance when only high quality studies were considered. 
Another systematic review2 (15 primary studies) found that NEPs resulted in a significant net 
reduction in HCV infection and overall HIV and HCV prevalence in locations in Australia, 
Canada, China, Europe, USA, and Vietnam. A third systematic review13 (11 primary studies) 
found that implementation of NEP resulted in overall reduction in HIV prevalence, with more 
substantial decreases occurring among new injectors. However, the prevalence of HCV did not 
change significantly, and one included report stated that a 37.6 % increase in newly reported 
HIV cases was observed during expansion of NEP. In another systematic review14  meta-
analysis (6 primary studies) found that a high NEP coverage, defined as having one or more 
needle-syringe per each injection (≥100% needles per injection), significantly reduced the odds 
of new HCV infections compared with low NEP (<100% needle per injection) coverage 
(Adjusted odds ratio [aOR] 0.48, 95% CI: 0.25 to 0.93). Furthermore, full harm reduction 
(defined as combined OST and high NEP coverage) reduced the odds of new incidents HCV 
infection by 80% (aOR: 0.21; 95% CI: 0.08 to 0.52), and was associated with significant 
reductions in needle sharing practices  (48%, aOR: 0.52; 95% CI: 0.32 to 0.83) and frequency of 
injection drug use among IDUs by 20.8 injections per month (95% CI: -27.3 to -14.4).14  One 
cross-sectional study15 found that after adjustment for confounders, those with high NEP 
coverage had a reduced odds of a recent HCV infection compared to those who did not. 
However, combining MMT and high NEP coverage resulted in significant reduction of the odds 
of HCV infection only when the analysis did not adjust for confounders. It should be noted that 
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there were 24 cases of HCV infections in a sample of 1100 antibody-negative participants, 
which could have distorted the outcome of the analysis. 

Furthermore, one systematic review9 (75 primary studies) found that SISs decreased the 
number of lethal overdoses and emergency calls due to drug overdose. In addition, syringe 
sharing decreased while the use of sterile materials and requests for education on safer 
injection practices increased. The study also reported that the implementation of SIS was 
associated with a reduction in general drug-related harm and public nuisance such as dropping 
used syringes in the neighborhoods. Moreover, IDUs who attended SISs were more receptive to 
dependence care including referral to addiction treatments. 

What is the comparative clinical effectiveness and harms of different models of needle 
exchange for adults in a community setting? 

The literature search for this review did not find any study which compared the clinical 
effectiveness and harms of different models of needle exchange for adults in a community 
setting. 

What is the cost-effectiveness of needle exchange programs for adults in a community setting? 

One systematic review9 which included five primary studies assessing the economic value of 
SISs reported that by preventing new HIV and HCV infections, SISs demonstrate favorable 
benefit-to-cost ratios and were both cost-saving and cost-effective. In addition, two cost-studies 
projected that the yet to be provided SISs in Saskatoon, Saskatchewan,17 and Ottawa, Ontario,1 
are likely to be cost effective and at least cost-saving, respectively.  The annual cost of 
operation was estimated to be CN$2,182,800 for one SIS, and the costs per a single HIV case 
and a single HCV case were CDN$210,555 and CDN$35,143, respectively.1,17  

In Saskatoon, where the focus was on HIV prevention, the cumulative annual cost-effectiveness 
was estimated to range from CN$145,520 for one SIS to CN$198,436 for four SISs, assuming 
that 15, 28, 36 and 44 HIV infections will be averted with the first, second, third, and fourth 
proposed SISs, respectively.17 The corresponding benefit-to-cost ratios ranged from with 1.44 to 
1.06, suggesting that investing in up to four SISs was financially prudent to reduce tax payer 
expenses and reduce HIV infection rates among IDUs in Saskatoon.  

For SIS in Ottawa, the cost analysis was for preventing cases of HIV and HCV infection. 
Projecting that one SISs in Ottawa would result in averting 5 to 19 HIV and 48 to 191 HCV 
cases, the cumulative cost-effectiveness for establishing one SIS was estimated to range from 
CDN$436,560 to CDN$804,189 for HIV prevention and CDN $45,475 to CDN $79,998 for HCV 
prevention.1 The corresponding benefit-to-cost ratios of operating 1, 2 or 3 SISs in Ottawa were 
estimated to be 1.26, 1.14, or 0.95, respectively.1 Thus, while one or two SISs  to prevent both 
HIV and HCV in Ottawa are projected to be cost-effective, a third might break even.1 

Another study found that the implementation of NEPs in Australia has led to substantial cost 
savings and public health benefit.8 A cost-utility analysis was performed to compare the costs 
and outcomes between a scenario without NEP and the status quo (with NEP).8 Health state 
utilities were used to adjust the absolute life expectancy to derive quality-adjusted life years 
(QALYs) , and the difference in costs between the two was determined as the incremental cost-
effectiveness ratio (ICER), expressed as cost per QALY gained.1 It was reported that at an 
operating cost of AUS$245 million, the NEPs in Australia are cost-effective at AUS$416–8750 
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per QALY gained, with a projection that by 2032 the financial investment made in the programs 
from years 2000 to 2010 would be entirely recovered in healthcare cost savings. The total future 
return on investment was estimated to be $1.3 to $5.5 for every $1 invested.  

Limitations 

Appendix 3 provides further details of the limitations of individual studies. The following are 
some general limitations of the studies included in this report.  
 
Apart from one9 study, the systematic reviews2,6,13,14 had a limited number of primary studies 
ranging from 6 to 15. In addition, differences in methods of study and reported outcomes 
prevented statistical pooling of primary study data so that outcomes were reported on primary 
study basis. Furthermore, as with the included cross-sectional studies,15,16 the primary studies of 
all the systematic reviews2,6,9,13,14 were non-randomized and without control groups. Thus it is 
not possible to directly ascribe the reported outcomes entirely to the NEP or SISs interventions 
alone, since the contribution of other harm reduction programs such as counselling, addiction 
treatment, and education about safer sexual behavior cannot be ruled out. 
 
Although two of the cost studies1,17 focused on Canadian cities, they were based on theoretical 
scenarios and thus may not reflect costs at the time of implementation. Given that the cost-
effectiveness of NEP or SISs derives mainly from the extent of prevented blood-borne infections 
such as HIV, HBV and HCV, it is unknown whether the finding from the Australian cost study8 
will be generalizable in other settings, including Canada, which have different prevalence rates 
for these infections. 

CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  

Based on the included studies in this review, there is evidence that regular use of NEPs and 
SISs are effective harm reduction interventions. They are associated with reductions in HIV and 
HCV infections among IDUs in the communities. Furthermore, SIS were associated with 
reductions in overdose-related mortality and morbidity, reduction in general drug-related harms, 
and reduced nuisance in public spaces including injecting drug on the streets and littering with 
used injection paraphernalia. In addition, NEP and SISs did not increase the number of IDUs, 
and users of SIS were found to be more accepting of drug dependence care including referral to 
addiction treatment centers, detoxification programs, and opiate substitution therapy. 
Needle/syringe programs and SIS were found to be cost-effective. However, two out of three 
cost-studies were mathematical projections of the economic benefit of facilities that do not exist 
yet, although a systematic review9 which evaluated economic benefits reported that other SISs 
have similar cost-effectiveness.  
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APPENDIX 1: Selection of Included Studies 
 
 
 
 
  

795 citations excluded 

40 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

1 potentially relevant 
report retrieved from 
other sources (grey 

literature, hand 
search) 

41 potentially relevant reports 

31 reports excluded: 
-irrelevant population (3) 
-irrelevant outcomes (3) 
-already included in at least one of 
the selected systematic reviews (11) 
-other (review articles, editorials)(14) 

10 reports included in review 

835 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2: Characteristics of Included Publications 
 

Table A1:  Characteristics of Included Systematic Reviews and Meta-Analyses 

First Author, 
Publication 

Year, 
Country 

Types and numbers 
of primary studies 

included 

Population Characteristics Intervention Comparator(s) Clinical Outcomes, Length of 
Follow-Up 

Aspinall 2014
6
 

 
The United 
Kingdom 

12 non-randomized 
studies (10 cohort, a 
case-control, and a 
cross-sectional)  

12023 IDUs (HIV negative at baseline for 
the cohort studies). For 7 of the primary 
studies, participants were predominantly 
male (60% to 81%) and average age ranged 
from 29 to 37 years. Details were not 
available for the other studies. 

NEP None Association between NEP and HIV 
transmission 

Potier 2014
9
 

 
France 

75 non-randomized 
studies including 
cohort studies (n=32), 
analytical studies 
(n=13), evaluative 
studies (n=12), cross-
sectional studies (n=3) 
and others 

IDUs from Australia, Canada, and Europe. SISs  None The impact of SISs on the following: 
overdose-induced mortality and 
morbidity; injection behaviors; IDUs 
adherence to care; nuisances 
induced by drug use in public 
spaces; local drug-related crime, 
violence, and trafficking; and the 
number of local IDUs. Medico-
economic assessment of SISs was 
also reported.  

Abdul-
Quader, 
2013

2
 

 
USA 

15 non-randomized 
studies, using 
before/after 
comparisons designs 
(n=9), and time-series 
cross-sectional 
designs (n= 6). 

IDUs in 10 distinct regions in Australia, 
Canada, China, Europe, the USA, and 
Vietnam. The total number of IDUs was not 
clearly indicated 

Structural-
level NEP 

a
 

 

None Changes from baseline in HCV 
prevalence, HIV prevalence, 
HIV/HCV co-infection after 
implementation and expansion of the 
NEPs. 

Des Jarlais, 
2013

13
 

 
USA 

11 non-randomized 
studies, using a wide 
variety of research 
designs  

IDUs in low-and-middle-income 
and transitional countries (LMICs) 

Structural-
level NEP 

a
 

 

None  Changes in HIV and HCV infection 
over time  
 

Turner, 
2011

14
 

 
The United 
Kingdom 

Six non-randomized 
studies from UK,

b
 

including a cross-
sectional studies (n=4) 
and a cohort studies 
(n=2). 

IDUs in UK recruited from communities 
(NEP, drug treatment or street settings) or 
through RDS. Mean age range 27.7 to 34.9 
years, and mean years injecting range 3.9 to 
12.0 years. The percentage of participants 
on OST in the primary studies ranged from 
26% to 76%. Fives studies included 

OST and 
NEP 

None New HCV infection (yes/no), 
needle sharing in the last month 
(yes/ 
no) and mean number of injections in 
the last month 
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Table A1:  Characteristics of Included Systematic Reviews and Meta-Analyses 

First Author, 
Publication 

Year, 
Country 

Types and numbers 
of primary studies 

included 

Population Characteristics Intervention Comparator(s) Clinical Outcomes, Length of 
Follow-Up 

individuals who had injected drugs in the last 
4 weeks, (one of them had IDUs aged less 
than 30 years or with fewer than 6 years 
injecting). One study included individuals 
who had ever injected drugs  

HCV = hepatitis C; HIV = human immunodeficiency virus; IDUs = injection drug users; NEP = needle exchange program; OST = opiate substitution therapy; RDS = respondent-driven 
sampling; SIS = supervised injection sites 

a
 Structural-level NEP was defined by a minimum 50 % coverage of IDUs and distribution of 10 or more needles/syringe per IDUs per year. 

b 
The focus of this study was to pool available UK evidence. Therefore, the literature search was limited to UK studies.

14
 

. 

 

Table A2:  Characteristics of Included Clinical Studies 
First Author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient Characteristics Intervention(s) Comparator(s) Clinical 
Outcomes 

Kinnard, 2014
16

 
 
Denmark 

Cross-sectional 
study using 
convenience 
sampling 
approach 
 

IDUs (n=41) in Copenhagen, Denmark who 
participated in SIS. Participants were 
predominantly (90.2%) with median age of 37 
years (IQR = 30, 43). 26.8% reported being 
homeless, 29.3% had temporary housing, and 
143.9% resided in a permanent residence. The 
median age of first injection was 18 years old (17, 
22), and 41.5% of the participants had been 
arrested or charged with a crime in the past six 
months. 

SIS/NEP None Changes in 
injecting 
behavior and 
syringe disposal 
practices among 
IDUs 

Allen, 2012
15

 
 
Scotland 

Cross-sectional 
study 

IDUs in Scotland recruited from 22 agencies and 
81 pharmacies that provide sterile injecting 
equipment 

SIS/NEP None New HCV 
infection 

HCV = hepatitis C; HIV = human immunodeficiency virus; IDUs = injection drug users; NEP = needle exchange program; OST = opiate substitution therapy; RDS = respondent-driven 
sampling; SIS = supervised injection sites 
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Table A3:  Characteristics of Included Cost Studies 
First author, 
Publication 

Year, Country 

Type of Analysis, 
Perspective 

Intervention, Comparator Study 
Population 

Time 
Horizon 

Main Assumptions 

Jozaghi, 2015
17

 
 
Canada 
 

A mathematical model to 
estimate cost-benefit and 
cost-effectiveness of SIS, 
using the health care system 
perspective 

Provision of SIS compared 
with the status quo (without 
SIS) to prevent HIV infection 
due to syringe sharing 

IDUs in 
Saskatoon, 
SK, Canada 

Life-time The Saskatoon 
SIS would provide comparable 
costs associated with staff salaries, 
equipment purchases, and property 
rental as the SIS (Insite) in 
Vancouver. 

Jozaghi 2014,
1
 

 
Canada 

A mathematical model to 
estimate cost-benefit and 
cost-effectiveness of SIS, 
using the health care system 
perspective 

Provision of SIS compared 
with the status quo (without 
SIS) to prevent HIV and 
HCV infection due to syringe 
sharing 

IDUs in 
Ottawa, ON, 
Canada 

Life-time The existing SIS users will use the 
greater number of SISs more 
frequently instead of each SIS 
attracting completely new set of 
clientele.  
 
 
 

Kwon 2012,
8
 

 
Australia 

A mathematical model to 
estimate cost-effectiveness 
of NEPs from a health sector 
perspective. 

NEP coverage compared 
with scenarios without NEPs 

IDUs in 
Australia 

Life-time In the absence of NEP, syringe 
sharing prevalence would be 25–
50%. Parameters other than 
syringe sharing would remain 
unchanged.  
A 3% annual rate of costs 
adjustment for the past 10 years 
and then discounted over future 
time by three choices of rate: 0, 3 
and 5% for sensitivity analysis. 

 IDUs = injection drug users; NEP = needle-syringe program; ON = Ontario; SIS = supervised injection facilities; SK = Saskatchewan 
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APPENDIX 3: Critical Appraisal of Included Publications 
 

Table A4:  Strengths and Limitations of Systematic Reviews and Meta-Analyses using AMSTAR Instrument
10

  

Strengths Limitations 

Aspinall 2014
6
 

 The inclusion and exclusion criteria were clearly defined.  

 Included studies were assessed for methodological quality and 
the conclusions from finding were link to the quality of studies.  

 Risk of publication bias was assed 

 Sensitivity analysis and stratified analysis were conducted to 
identify and control for confounding factors. 

 The reviewers had no conflict of interest that could be a potential 
source of bias in the systematic review. 

 Some primary studies may have been missed because the reviewers identified 10 out 
of the 12 included primary studies from previously published reviews without a search 
of their own. Also inclusion was restricted to publication in English.  

 According to the reviewers, there was some evidence of publication bias, with larger 
standard errors observed in studies that reported a protective association between 
NEP and HIV.  

 Different outcome measures (OR, HR, RR) were combined in the meta-analyses. 
Thus, the reliability of the reported pooled effect estimates is uncertain.  

 The authors graded the overall quality of the evidence in the review as low, due to the 
considerable limitations of the primary studies. 

Potier 2014
9
 

 A comprehensive systematic literature search through multiple 
databases and web sites, and unpublished sources was 
conducted for relevant human studies published up to January 
26 2014. 

 Two reviewers assess eligibility and selected articles for 
inclusion. Disagreements were resolved through consensus 
involving a third reviewer. 

 Included studies were assessed for methodological quality and 
risk of bias using the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) statement or 
Consolidated Health Economic Evaluation Reporting Standards 
(CHEERS) as was applicable. 

 Data were abstracted independently by four reviewers using a 
pre-designed, standardized data abstraction form and 
differences in data extraction or interpretation of studies were 
resolved by discussion and consensus, with input from a third 
member of the review team when necessary 

 The authors had no conflict of interest with regards to the 
integrity of this systematic review. 

 SIS is also known by several other names. According to the reviewers, although they 
used many algorithms to conduct the literature search, important studies published 
under unusual SIS names could have missed. 

 Twenty-two of the 75 studies (13 qualitative studies, 6 experimental studies, 2 
mathematical modeling studies and a meta-analysis) were not assessed for quality.  

 Most of the surveys were performed among current SIS users. Therefore, the findings 
may not reflect the overall population of IDUs, including IDUs who no longer attended 
SISs. 

 Self-reported outcomes from IDUs are very subjective and may have been influenced 
by the desire to give socially desirable answers. 

Abdul-Quader,
2
 

 The inclusion and exclusion criteria were clearly defined.  

 A comprehensive systematic literature search through multiple 
databases and web sites was conducted for relevant human 
studies published from January 1 1980 to March 15 2011. 
 

 One of the reviewers was an investigator on six of the 15 included studies. However 
considering a standardized procedure was used by multiple reviewers to 
independently select studies and assess them for quality and risk of bias, it is unlikely 
that this affected the quality of the systematic review. 
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Table A4:  Strengths and Limitations of Systematic Reviews and Meta-Analyses using AMSTAR Instrument
10

  

Strengths Limitations 

 Four reviewers independently to assess eligibility for inclusion 
and independently conducted the selection of potentially relevant 
studies with a fifth reviewer acting as arbiter where there was 
disagreement. 

 Data were abstracted independently by four reviewers using a 
pre-designed, standardized data abstraction form and 
differences in data extraction or interpretation of studies were 
resolved by discussion and consensus, with input from a third 
member of the review team when necessary 

 Included studies were assessed for methodological quality and 
risk of bias using a 9-point study rigor scale, and the Cochrane 
Collaboration’s tool for assessing risk of bias for individual 
studies. 

 The authors had no conflict of interest with regards to the 
integrity of this systematic review. 

 
 
 

 The number of studies in the review was relatively small considering the abundance 
of published literature on the subject of NEP. This may be due to the inclusion and 
exclusion criteria used which helps to focus the interest of the research 

 The reporting of the systematic review was narrative in style; however, the reviewers 
reported quantitative data for each study, with noted statistically significant changes 
when the authors of the primary studies had reported them. 

Des Jarlais, 2013
13

 

 A systematic search for relevant studies covered published and 
unpublished articles, conference presentations, and grey 
literature between January 1st 1980 and November 30th 2011. 

 Inclusion and exclusion criteria were specified  

 HIV or HCV-related data was based on laboratory testing to 
eliminate reliability concerns associated with self-reported sero-
status. 

 To minimize subjectivity of reported outcomes and imprecision of 
association between behavior change and change in HIV/HCV 
infection rates, studies that used self-reported behavior change 
as their outcome measure were excluded. 

 Four reviewers independently to assess eligibility for inclusion 
and independently conducted the selection of potentially relevant 
studies with a fifth reviewer acting as arbiter where there was 
disagreement. 

 Data were abstracted independently by four reviewers using a 
pre-designed, standardized data abstraction form and 
differences in data extraction or interpretation of studies were 
resolved by discussion and consensus, with input from a third 
member of the review team when necessary 

 A wide variety of research designs, including many that do not permit strong 
inferences about causation, were included in order to capture as many studies as 
possible. 

 Only non-randomized, non-comparable studies qualified for inclusion in the 
systematic review. Therefore the findings and conclusions may not be objective. 

 The considerable variations in study design, period of analysis, measures of effect 
size, and operating characteristics of the NEP programs precluded quantitative 
synthesis of study outcomes. 
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Table A4:  Strengths and Limitations of Systematic Reviews and Meta-Analyses using AMSTAR Instrument
10

  

Strengths Limitations 

 Included studies were assessed for methodological quality and 
risk of bias using a 9-point study rigor scale, and the Cochrane 
Collaboration’s tool for assessing risk of bias for individual 
studies. 

 The authors had no conflict of interest with regards to the 
integrity of this systematic review. 

Turner, 2011
14

 

 The objectives and outcome measures of the study were clearly 
stated. 

 A systematic comprehensive search of electronic databases was 
conducted for relevant published studies on the research 
question, and experts in the UK, which was the focus of the 
study, were consulted.  

 Inclusion and exclusion criteria were specified and  

 The incidence of new HCV cases was determined by laboratory 
testing to eliminate reliability concerns associated with self-
reported sero-status. 

 Included studies were assessed for methodological quality and 
risk of bias using a 9-point study rigor scale, and the Cochrane 
Collaboration’s tool for assessing risk of bias for individual 
studies. 

 Statistical analysis, including assessment of heterogeneity 
between studies, meta-analysis to test for study heterogeneity in 
the effects of OST and NEP on new HCV infection, and analysis 
to adjust for key confounders were performed. 

 The authors had no conflict of interest with regards to the 
integrity of this systematic review 

 The manner of study selection and data extraction is unknown. Therefore, the 
potential for selection and reporting bias could not be assessed.  

 There was no indication that the primary studies were assessed for methodological 
quality or publication bias. Thus one is unable to determine the rigor of the 
conclusions of the systematic review based on the included studies. 

 According to the authors, the power for testing an interaction was low, and there may 
be other confounders that influence the intervention effect. 

 The measure NEP coverage was subject to bias as it could not sterile needles 
obtained from other sources implying the possibility that some people who report less 
than 100% may acquire sterile needles regularly from friends or pharmacies and 
therefore inject safely. On the other hand, there was no guarantee that those who 
reported full NEP coverage actually used sterile needles consistently. 

HIV = human immunodeficiency virus; HR = hazard ratio; NEP = needle exchange program; OR = odds ratio; RR = relative risk 
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APPENDIX 4: Main Study Findings and Author’s Conclusions 
 

Table A7:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

Aspinall 2014
6
 

 General meta-analysis indicate a reduction in HIV transmission in IDUs 
exposed to NEP compared with those who were not, or were less 
frequently, exposed to NEP (pooled effect estimate of 0.66 [95% CI: 0.43, 
1.01])  

 NEP had even lower association with HIV transmission when meta-
analysis was confined to studies reporting RR/HR, or higher quality 
studies (pooled effect estimates 0.60 [95% CI: 0.37, 0.97], and 0.42 [95% 
CI: 0.22, 0.81], respectively), but no reduction in heterogeneity.  

 Restricting analysis to studies with 100% NEP coverage showed a slightly 
more protective effect of NEP exposure than observed in general analysis 
(pooled effect estimate 0.58, [95% CI: 0.22, 1.57]). 

 “The results of our study suggest there is evidence to support the 
effectiveness of NEP in reducing HIV transmission, although the quality of 
this evidence was graded as low.” “Given the reductions in HIV risk over 
successive calendar periods observed in our review, it is likely that other 
harm reduction interventions have also made significant contributions to 
reductions in HIV. NEP should be scaled up (especially in areas with high 
rates of HIV transmission among IDUs), but should be considered as just 
one component of a comprehensive programme of interventions to reduce 
both injecting risk and other types of HIV risk behaviour.”

15
 page246  

Potier 2014
9
 

Drug Overdose 

 SIS implementation in Vancouver, led to a 35% decrease in the number 
of lethal overdoses in the vicinity of the SIS; equivalent to avoiding 
between 2 and 12 cases of lethal overdose each year.  

 The number of calls for ambulances related to overdose in Sydney was 
68% lower during the operational hours of the SIS. In studies which 
evaluated overdose-related mortality, no death by overdose was ever 
reported within the SISs. 

  
Injection behavior 

 The regular use of SISs fostered the use of sterile injection materials and 
the elimination of soiled materials, and was associated with decreased 
syringe sharing (aOR = 0.30 [95%CI: 0.11, 0.82]), syringe reuse (aOR = 
2.04 [95%CI: 1.38, 3.01]), and public-space injection (aOR = 2.79 
[95%CI: 1.93, 3.87]).  

 The frequent use of SISs was associated with more frequent requests for 
education on safer injection practices (aOR = 1.47 [95%CI: 1.22, 1.77]). 

 
Drug-related harm 

 SIS use was associated with increased condom use during intercourse 
(8% in 2 years) and approximately 25% of the SIS users received care for 
injection-related cutaneous lesions.  
 
 

 “SISs were found to provide numerous benefits to IDUs: safer injection 
conditions and safe injection equipment, efficacious overdose management, 
injection technique education, of blood-transmissible infection prevention, 
and enhanced connections with addiction and social services. Their 
interventions are deemed efficacious because they induce positive changes 
in risk behaviors of IDUs. Moreover, SISs generate public benefits such as a 
decrease in the number of IDUs injecting in public and a reduction of 
dropped syringes in public places. Contrary to what was feared, SISs do not 
promote drug use and do not increase crime or drug trafficking or the 
number of IDUs. In addition, they seem to be economically cost-effective. 
Thus, SISs can be considered effective measures complementary to other 
harm reduction interventions.”

9
 page 65 
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Table A7:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

 According to IDUs reports, the SISs assessed, cared for and oriented 
patrons quickly, efficaciously, and without any judgment.  

 There was no direct finding that SIS use induced a decrease in viral 
transmission. 

 
Access to addiction treatment programs  

 SIS attendance was associated with a global increase in diverse types of 
dependence care including referral to an addiction treatment center, 
initiation of a detoxification program (OR = 1.32 [95% CI: 1.11, 1.58]; p = 
0.002), and initiation of methadone therapy (aHR = 1.57 [95%CI: 1.02, 
2.40]). 

 Among the IDUs who used the Vancouver SIS, 18% engaged in a 
detoxification program, 57% started an addiction treatment, and 23% 
stopped injecting drugs. 

 
Nuisance in public spaces 

 In Vancouver, the mean number of IDUs injecting in public lower after the 
SIS was open than before (4.3, [IQR: 4.0, 4.3] versus 2.4 [IQR: 1.5, 3.0]; 
P = 0.022)  

 The mean number of syringes dropped in the neighborhood was also 
lower (11.5, [IQR: 7.3, 14.3] versus 5.3, [IQR: 3.0, 8.0]; P = 0.010) and 
injection-related litter reduced by nearly 50% (601.7, [IQR: 490.0, 830.3] 
versus 305.3, [IQR: 246.3, 387.0]; P = 0.014).  

 SIS attendance was associated with a reduction in self-declared public 
drug injecting (aOR = 2.79, [95%CI: 1.93 3.87])and syringe dropping 
(aOR = 2.13, [95%CI: 1.47, 3.09])  

 After SIS was open in Sydney, a significantly reduced proportion of 
residents and business in the area reported noticing public injection (33% 
to 38% before versus 19% to 28% after; P < 0.03); and dropped syringes 
(67% to 72% before versus 40% to 57%after; P < 0.01). 

 However, the reported number of drug deals did not change (28% to 33% 
before versus 26% to 28% after, P < 0.80). 

 
Number of local IDUs, drug-related crime, violence, and trafficking 

 There was no increase in the local number of IDUs 25 months after the 
SIS opened in Vancouver, and the opening did not reduce the number of 
IDUs (17% versus15%).  
 
 



 
 

Needle Exchange Programs in Community Settings   22 
 
 

Table A7:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

 No increase in crime, violence or drug trafficking around the SIS was 
found after the opening of the SIS in either Vancouver or Sydney, 
compared to the other cities. 

 
Economic assessment 

 The Vancouver SIS was estimated to prevent 5 to 35 new HIV infections 
and 3 deaths by overdose per year, resulting in a cost savings of $14 
over 10 years, a gain of 920 years of life, an avoidance of 1191 new HIV 
infections and 54 new HCV infections.  

 Similarly, a study that used mathematical modeling found that opening a 
SIS in Montreal may be viable in terms of the cost-benefit and cost-
effectiveness.  

Abdul-Quader,
2
 

Glasgow, Scotland 

 Structural-level NEP resulted in a net reduction in HCV infection prevalence 
of 12 % between 1996 and 1997 (P<0.001) and a reduction of 22 % 
between 1990 and 1997 (P<0.001) 

 
Dublin, Ireland  

 There was a 24.2 % decrease in overall HCV infection prevalence between 
pre- and post-NEP, with IDUs who began injecting prior to NEP having 64.5 
% prevalence compared to 40.3 % among those who began after 
(P<0.001). 

  
New York City, USA 

 Overall HIV prevalence decreased by 33 % from baseline (1999) among 
IDUs 3 years after NEP was implemented (P<0.001). HIV incidence also 
decreased during the same time period, from 3.55/100 person years (PY) 
at baseline to 0.77/100 PY in 2002 (P<0.001).  

 There was a 29 % decrease in HCV infection prevalence among IDUs who 
entered detoxification before the NEP was implemented compared to IDUs 
who entered detoxification when NEP was fully implemented (P = 0.034). 
HCV infection prevalence decreased from 80% to 59 % among IDUs 
identified as HIV negative (P<0.034) and from 100% to 82 % among HIV 
positive IDUs (P<0.0016).  

 Weighted prevalence of HIV/HCV co-infection decreased from 53% to 13 % 
(P<0.01). 

 
 
 

 “The results of this review indicate that large-scale NEP as a structural-level 
intervention can reduce population-level HIV and HCV infections. Policy 
makers can consider the potential benefits of implementing structural-level 
NEP in locations with high HIV and HCV infection prevalence as an 
important part of a comprehensive strategy to prevent and control HIV and 
HCV infections.”

2
 page 2890 
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Table A7:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

England and Wales, United Kingdom 

 HIV prevalence in decreased from 5.92 % in 1990 to 1.37 % in 2003 
(P<0.001) with the implementation of NEP. Those recruited at harm 

reduction centers had lower HIV prevalence (1.02 %) compared to those 
recruited from the community (5.9 %) (P<0.001). 

Ning Ming, China and Lang Son, Vietnam 

 After 36 months of NEP, overall HIV prevalence among IDUs in Ning Ming 
region in China decreased from 17% at baseline to 14% (P<NS). Among 
new IDUs, the HIV prevalence decreased from 16% at baseline to 0% and 
HIV incidence decreased from 11/100 PY at baseline to 0/100 PY 
(P<0.0093). 

 After 36 months of NEP, overall HIV prevalence among IDUs in Lang Son 
Province in Vietnam, decreased from 41% at baseline to 27% (P<0.001). 
Among new IDUs, the HIV prevalence decreased from 31% at baseline to 
5% and HIV incidence decreased from 20/100 PY at baseline to 4/100 PY 
(P<0.0002).  

France and Spain 

 Following NEP, HIV prevalence among IDUs in France decreased from 
23% in 1994 to 14% in 2002, for a 9% decrease over the study period. 
However, HCV infection prevalence increased from 51% in 1993 to 73% in 
2002.  

 Similarly, HIV prevalence among the IDUs in Spain decreased from 38% in 
1996 to 33% in 2002, while HCV infection prevalence increased from 65% 
in 1993 to 89% in 2002.  

Canada 

 Sample analysis in 2001 showed that IDUs in Vancouver who were part of 
NEP were independently associated with reduction in overall HIV incidence 
(aHR = 0.13, 95 % CI: 0.06, 0.31).  

 After implementation of NEP in 1989, the incidence of HIV among IDUs in 
Montréal, decreased from 3.5 infections per 100 PY in 1992 to 1.8 
infections per 100 PY in 2008, for a net reduction of 1.7 new HIV infections 
per 100 PY over the course of the study period.  
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Table A7:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

Australia  

 The prevalence of HIV among IDUs decreased from 1.7 % in 1995 to 1.1 % 
in 2009 (P = 0.025), following increased access to NEP.  

 IDUs recruited between 2007 and 2009 after the NEP expansion were less 
likely (0.58 times) to be HIV infected compared to IDUs recruited in 1995 
(P<0.05). 

Des Jarlais, 2013
13

 

 Eight studies reported decreases in HIV prevalence ranging from 3% to 
15%. 

 Three studies reported decreases ranging from 30% to 93.3% in newly 
reported HIV cases during NEP expansion.  

 Three studies estimated that HIV incidence among new injectors 
decreased, with reductions ranging from 11/100 to 16/100 person years at 
risk.  

 HCV incidence remained stable in one study.  

 Two studies reported increases in HIV prevalence ranging from 5.6% 
to14.8%, and one national report documented an increase of 37.6% in 
newly reported HIV cases during NEP expansion. 

 “While not fully consistent, the data generally support the effectiveness of 
NEP in reducing HIV and HCV infection in low/middle-income and 
transitional- economy countries. If high coverage is achieved, NEP appear 
to be as effective in LMICs as in high-income countries. Additional 
monitoring and evaluation research is needed for NEPs where reductions in 
HIV/HCV infection among IDUs are not occurring in order to identify and 
correct contributing problems.’ 

13
 page 1  

  “Reaching high coverage levels (between 20 to 30 syringes per IDUs per 
year and at least 50% of the IDUs population) for NEP is very likely to be 
followed by reductions in HIV and/or HCV infection in the local population of 
IDUs. Additional prevention and treatment services for IDUs may be 
needed, however, in order to eliminate HIV among IDUs in low and middle 
income countries.”

13
 pages 12-13  

Jozaghi, 2015
17

 

 The annual cost of operation of one SIS in Saskatoon was estimated to be 
CN$2,182,800, and the costs per a single HIV as CDN$210,555 

 Projected number of averted HIV infections was 15, 28, 36 and 44 for first, 
second, third, and fourth potential SISs respectively. 

 The cumulative annual cost-effectiveness was estimated to range 
fromCN$145,520 for one SIS to CN$198,436 for four SISs, with 
corresponding benefit to cost ratio range of 1.44 to 1.06 

 The marginal annual cost-effectiveness was estimated be CN$145,520 for 
one SIS and CN$167,908 for two SISs, with corresponding benefit to cost 
ratio range of 1.44 and 1.25. Unlike the cumulative analysis model, 
scenarios with either 3 or 4 SISs in the marginal analysis model had 
benefit-to-cost ratio below unity (0.77 in each case) and were therefore not 
cost-effective. 
 

 “Through the use of two mathematical models this study has shown that SIS 
in Saskatoon are indeed cost-saving. The models in this paper are similar to 
that used by five other costing studies that also show economic viability of 
SIS and other harm reduction programs. This paper shows that the 
associated cost-savings related to the number of new HIV infections averted 
is large enough to cover the cost of operating more than one SIS in 
Saskatoon.”

17
 page 378  

Jozaghi, 2014
1
 

 The annual cost of operation of one SIS was estimated to be 
CDN$2,182,800, and the costs per a single HIV and HCV cases were 
CDN$210,555 and CDN$35,143, respectively. 

 “Results of this study revealed that according to several analyses, there is 
an economic incentive to operating SISs in Ottawa only if both HIV and HCV 
are considered. This is of importance because the specific IDUs 



 
 

Needle Exchange Programs in Community Settings   25 
 
 

Table A7:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

 It was estimated that the establishment of SISs in Ottawa would result in 
averting 5 to 19 HIV cases and 48 to 191 HCV cases  

 A cumulative annual cost model estimates that cost-effectiveness due to 
SIS range from CDN$436,560 to CDN$804,189 for HIV prevention and 
CDN $45,475 to CDN $79,998 for HCV prevention.  

 The total (for the prevention of both HIV and HCV) benefit-cost ratios of 
operating 1, 2 or 3 SISs was estimated to be 1.26, 1.14, or 0.95, 
respectively. Thus, establishing one or two SISs in Ottawa may be cost-
effective, while three SISs will be barely cost-saving. 

 Using an annual marginal cost model, the establishment of SIS is estimates 
to prevent 2 to 5 cases of HIV and 21 to 48 cases of HCV. 

 The marginal cost-effectiveness ranges from CDN$436,560 to 
CDN$1,091,400 for HIV and from CDN$45,475 to CDN$103,943 for HCV.  

 The total (for the prevention of both HIV and HCV) benefit-cost ratios of 
operating 1, 2 or 3 SISs was estimated to be 1.26, 1.05, or 0.58, 
respectively. Thus, by the annual marginal cost model, establishing one 
SIS in Ottawa may be cost-effective, while two SISs will be cost-saving. 

 The decrease in HIV and HCV cases were not enough to independently 
cover the cost of SIS operations in either the cumulative or marginal 
models. For both models, the independent maximum cost-benefit ratios for 
HIV cases and HCV cases were 0.48 and 0.77, respectively. 

characteristics vary in different areas.”
1
 page 11 

Kwon, 2012
8
 

 From years 200 to 2010, the NEPs program in Australia reduced incidence 
of HIV by 34% to 70% and HCV by 15% to 43% representing 20,000 to 
66,000 QALYs gained during the period and projected to reach and 48,000 
to 145,000 additional QALYs over a lifetime horizon at 3% discounted rate.  

 During years 2000 to 2010, the NEP coverage saved A$70 to A$220 million 
in healthcare costs. An additional saving of A$340 to A$950 million in future 
healthcare costs is expected.  

 It is estimated that the entirely financial investment in NEPs over years 
2000 to 2010 will be recovered in healthcare cost savings by year 2032 
with a total future return on investment of $1.3 to $5.5 for every $1 
invested.  

 With NEPs costing A$245 million, the programs are very cost-effective at 
A$416 to A$8750 per QALY gained. 

 
 
 
 

 “Australia’s early introduction and high coverage of NEPs has significantly 
reduced the prevalence of HIV and HCV among IDUs. NEPs are a cost- 
effective public health strategy and will result in substantial net cost savings 
in the future.”

8
 page 2201 

 “In conclusion, our study provides evidence that the ongoing implementation 
of NEPs in Australia has led to substantial public health benefits and cost 
savings.”

8
 page 2009 
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Table A7:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

Turner, 2011
14

 

 High NEP coverage (≥100% needles per injection) reduced the risk of new 
HCV by 48% compared to low NEP coverage (OR = 0.52, 95% CI: 0.28, 
0.99), low NEP coverage was defined as <100% needles per injection. 

 Sensitivity analysis showed that gender, homelessness and injecting crack 
cocaine were associated with a two- to three-fold increase in risk of new 
HCV infection (aOR for high NEP coverage 0.48; 95% CI: 0.25, 0.93). 

 Compared to those minimal harm reduction (no OST and < 100% NEP 
coverage), reduction in the risk of new HCV infection among those exposed 
to high NEP coverage alone was not statistically significant (aOR 0.48; 
95% CI: 0.17, 1.33). 

 The risk of new HCV infection was almost 80% lower (aOR = 0.21, 95% CI: 
0.08, 0.52) among those who were full harm reduction (combined OST and 
≥ 100% NEP coverage) compared to those on minimal harm reduction. 

 Reported reduction in injection equipment sharing in those exposed to high 
coverage NEP alone was not statistically significantly (aOR 0.73, 95% CI: 
0.44, 1.22). 

 Compared to participants on minimal harm reduction, the risk of needle 
sharing was lower (48%) among those in full harm reduction (aOR 0.52, 
95% CI: 0.32, 0.83), and the mean injecting frequency was reduced by 20.8 
injections per month (95% CI: -27.3 to -14.4). 
 

  “We measured and assessed the impact of high NEP coverage where 
individuals obtain a sufficient number of sterile needles for their injecting 
frequency. Under these conditions NEP, especially if combined with OST, 
was effective, and supports recommendations within the United Kingdom, 
Europe and globally on the need to expand NEP and OST to prevent HCV 
infection. None the less, even with high coverage some injectors still 
became infected. We provide direct evidence that HCV transmission can be 
prevented, and it is likely that OST and NEP have averted many infections; 
however, given the high background HCV risk in some populations, the 
question remains on what levels of OST and NEP coverage (and behavior 
change) are required to drive down HCV prevalence (and whether these are 
sustainable)”.

14
 page 1987 

 “The problem we face in preventing HCV is that injecting is a chronic 
enduring condition and that in sites with high background HCV prevalence, 
even very little injecting risk will still lead to persistently high endemic levels 
of HCV. It is hardly surprising, therefore, that studies that simply measure 
exposure to NEP may generate equivocal findings in relation to HCV 
incidence.”

14
 page 1986 

Kannard, 2014
16

 

 Since the SIS opened, 61% of participants reported using the facility at 
least once a week compared to 61% whose primary injecting location 
before the SIS opened was outdoors (e.g. street, park, parking lot).  

 After the SIS opened 87.8% of participants reported disposing of their used 
syringes by returning them to the needle exchange or SIS compared to 
34.1% before the SIS opened.  

 The only unsafe disposal method that was still reported by participants after 
the opening of the SIS was throwing syringes in the garbage, but this 
behavior decreased from 56.1% before to 12.2% after the opening of the 
SIS.  

 In total, twenty-four individuals (58.5%) reported changing their syringe 
disposal practices following the opening of the SIS; of those, twenty-three 
(95.8%) reported changing from not always disposing safely to always 
disposing safely, (P < 0.001) while only one individual (4.2%) reported the 

reverse behavior.  
 

 ” Our findings indicate that utilization of services provided by the first 
standalone SIS in Copenhagen is associated with self-reported adoption of 
safer behaviors that reduce harm and promote health among people who 
inject drugs (e.g., less rushed/stressful injections, less injecting outdoors, 
and no longer sharing needles). Use of the SIS was also associated with 
changes in practices that benefit the Vesterbro neighborhood (i.e., safer 
syringe disposal). As a public health intervention, the SIS in Copenhagen 
has successfully reached IDUs engaging in high-risk behavior, has not led 
to an increase in overall frequency of injecting, and has resulted in benefits 
for the greater community.”

16
page 6 

 “We conclude that, overall, utilization of the SIS has resulted in positive 
behavior change toward healthier injecting hygiene and reduced risk of 
blood-borne disease transmission among study participants”

16
 page 5 
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 Compared with before the SIS opened, 63.4% of participants reported less 
rushed/stressful injections, 56.1% reported less injecting outdoors, 53.7% 
reported no longer sharing needles, and 143.9% reported cleaning the 
injecting site on their skin more often.  

Allen, 2012
15

 

 IDUs with high NEP coverage had reduced odds of recent HCV infection 
after adjustment for confounders, (aOR ; 0.32, 95% CI: 0.10; 1.00, P = 
0.050).  

 Combining MMT and high NEP coverage did not result in significant 
reduction in the odds of HCV infection when analysis adjusted for 
confounders (aOR = 0.48; 95% C:I 0.16, 1.48, P = 0.203). 

 However, unadjusted result were significant in favor of combined MMT and 
high NEP coverage (OR = 0.34; 95% CI: 0.12, 0.97, P = 0.043)  

 “In conclusion, this study utilised a method of generating incidence using a 
cross-sectional design and demonstrated that high coverage of N/S is 
associated with a reduction in recent HCV infection among IDUs in 
Scotland. Despite the large sample size, statistical power was nevertheless 
an issue, since only 24 recent infections were detected among a sample of 
more than 1100 HCV antibody-negatives.”

15
 page 351 

AHR = adjusted hazard ratio; CI = confidence interval; aHR = adjusted hazard ratio; aOR = adjusted odds ratio; HCV = hepatitis C; HIV = human immunodeficiency virus; HR = hazard 
ratio; NS = not significant, LMIC = low- and middle-income countries; NEP = needle exchange program; OR = odds ratio; RR = relative risk; IDUs = injection drug users 

 
Table A5:  Strengths and Limitations of Non-Randomized Studies using Downs and Black Checklist

11
 

Strengths Limitations 

Kinnard,2014
16

 

 The objectives, hypothesis of the study and its main 
outcomes to be measured were clearly stated. 

 The interventions and main findings of the study were 
described clearly. 

 Personally identifiable information was not collected as part 
of the survey and anonymity and confidentiality were strictly 
held. 

 The authors declared that they had no competing interests. 

 The sample size was small (n=40), and the power to detect statistically relevant changes in 
outcome was not assessed. Furthermore, the facility was the first SIS in Denmark and had 
been in existence for six months at the time of the study, suggesting that the small number 
of participants was not likely to be representative of the IDU population in the country. 

 Changes in risk behavior were self-reported by IDUs and are therefore subject to social 
desirability or recall biases. 

 Although some behavioral changes were reported, the study duration was short 
(participants had attended the SIS for ≤ 6 months) and may not be suitable to assess the 
longer-term impact of SIS on the health behaviors of IDUs. 

 There was a significant difference in survey methods which was a potential source of bias. 
While some participants self-administered the interview, research assistants recorded 
responses from others after reading the survey to them in either English or Danish.  

 The generalizability of the study findings to the Canadian context is unknown.  

Allen, 2012
15

 

 The objectives of the study and main outcomes to be 
measured were clearly stated. 

 The interventions and main findings of the study were 
described clearly. 

 The sample size was large and included a wide range of 
NEP users including those who obtained sterile injecting 

 Compared to the sample of more than 1100 HCV antibody-negative participants, the 
number of participants with recent HCV infection (outcome of interest) was small (n=24), 
which could be a source of statistical issues.  

 Some of the sites that provide sterile injecting equipment also provided OST, which could 
have contributed to the reported outcomes. 

 Risk behavior changes were self-reported by IDUs and are therefore subject to social 
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11

 

Strengths Limitations 

equipment from others (secondary distribution). Thus the 
participants were likely to be representative of IDUs who 
used NEP services.   

 Trained interviewers assessed potential participants for 
eligibility and willingness to participate before administering 
a questionnaire, and services were selected to be broadly 
geographically representative.  

 The HCV status of participants was determined through 
laboratory testing to eliminate the uncertainty of self-
reporting, and the samples for testing were linked to the 
participants name by coding to provide anonymity. 

 The threshold separating high and low NEP coverage was 
adjusted to correct for suspected over-reporting of NEP 
coverage self-reported by participants 
 
 
 

 Statistical analysis adjusted for known or suspected 
confounders of the relationship between intervention and 
recent HCV infection, and sensitivity analyses were 
undertaken to assess the robustness of the model.  

 The authors declared that they had no competing interests. 

desirability or recall biases.  

 To adjust for suspected over-reported NEP coverage, the definitions of high NEP coverage 
and low NEP coverage were based on 200% (two needles/syringes for every injection) 
instead of the usual ≥ 100% (one needle/syringe for every injection). This seems arbitrary 
since there was no justification for choosing this particular threshold and there was no 
proof that it achieved the intended purpose. 

 It is unknown if the findings will be generalizable in a Canadian setting. 

 
 
 
 

Table A6:  Strengths and Limitations of Economic Studies using Drummond checklist
12

 

Strengths Limitations 

Jozaghi, 2015
17

 

 The economic importance of the research question the hypothesis 
being tested and the perspective were clearly stated. 

 Multiple mathematical models and sensitivity analysis were used to 
estimate the cost benefits of SIS, so that projections for both 
potential cumulative and marginal/incremental benefit could be 
assessed.  

 Details of the mathematical models were provided, with the 
parameters in the mathematical models clearly explained. The 
values of terms in the model and their sources were given with 
details of derivation were provided where the values had been 
derived.  

 There was no evaluation of an alternative intervention. Thus, from this study, the 
comparative cost-effectiveness of SIS to other interventions such as NEP known to 
reduce injection equipment sharing is unknown.  

 Unlike other studies which evaluated cost-effectiveness with regard to both HIV 
and HCV, the study focused exclusively on HIV cases because, according to the 
authors, relevant HCV data was not available. Thus the potential role of SIS to 
prevent HCV was not investigated in this study. However, given that SIS prevented 
HCV in other studies, the possibility that the cost-effectiveness and the benefit-to-
cost ratios may be understated is high; suggesting that the reported potential 
benefit of the SIS program is conservative.  
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Strengths Limitations 

 The conclusions of the study follow from the data reported, and 
responded to the research question. 

 Authors had no conflict of interest 

 Although some data used for the analysis were based on peer reviewed literature 
including studies for other SISs, generalizability to the Saskatoon IDUs population 
could not be ascertained.  

 The costs used in the analysis were historical cost without nay discount rate for 
future changes. 

Jozaghi, 2014
1
 

 The economic importance of the research question the hypothesis 
being tested and the perspective were clearly stated. 

 Multiple mathematical models and sensitivity analysis were used to 
estimate the cost benefits of SIS so that projections for both 
potential cumulative and marginal/incremental benefit could be 
assessed. 

 Details of the mathematical models were provided, with the 
parameters in the mathematical models clearly explained. The 
values of terms in the model and their sources were given with 
details of derivation were provided where the values had been 
derived.  

 Discount rates for different periods under consideration were stated 
and justified 

 The conclusions of the study follow from the data reported, and 
responded to the research question 

 Authors had no conflict of interest 

 There was no evaluation of an alternative intervention. Thus, from this study, the 
comparative cost-effectiveness of SIS to other interventions such as NEP known to 
reduce injection equipment sharing is unknown.  

 Although some data used for the analysis were based on peer reviewed literature 
including studies for other SISs, generalizability to the Saskatoon IDUs population 
could not be ascertained.  
 

Kwon, 2012
8
 

 The mathematical model used in this cost-effectiveness analysis 
accurately reproduced historical trends in the prevalence HIV and 
HCV among IDUs in Australia from 2000 to 2010, indicating a 
strong likelihood that the reported projection of future cost benefit 
outcomes may be reliable.  

 All authors had no conflicts of interest 

 Since data for the cost-effectiveness analysis were based on a counterfactual 
scenario, there is no certainty that cost benefit based on actual data will coincide 
with the benefits projected by this study. 

 Historical outcome data which were the bases of assumptions for the study, were 
from self-reports of behavior from serial cross-sectional surveillance studies based 
on self-administered questionnaires. Thus they were subjective with uncertain 
reliability. 

 Although cost estimates were based on actual national medical benefits schemes, 
the study used single estimates of HIV and HCV healthcare costs without 
considering the likelihood of future increases. Therefore, future healthcare cost 
might have been under estimated and the cost benefits might be overestimated. 

 The study was conducted in Australia. Therefore it is unknown whether its findings 
will be applicable in Canada.  

 


