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the goal of the Best Practice recommendations is to im-
prove the effectiveness of harm reduction programs that 
deliver prevention services to people who use drugs and are 
at risk for human immunodeficiency virus (HIV), hepatitis c 
(HcV), hepatitis B (HBV), and other harms. these recommen-
dations aim to assist programs and communities to:

•	 Improve effectiveness of harm reduction programs 

•	 reduce transmission of HIV, HcV, HBV, and other harms 

•	 Improve the quality and consistency of harm  
reduction services

•	 Inform decisions about the use of resources for  
effective and efficient practice

•	 Advocate for better resources in harm reduction services

•	 Provide benchmarks to evaluate their services 

•	 Identify targets for improvement at the individual  
program and systems levels

the Best Practice recommendations are divided into two 
parts. In Part 1, we reviewed and synthesised into user-friend-
ly, evidence-based, national best practice recommendations 
the most up-to-date scientific evidence available about the 
distribution of injection and smoking equipment, safer drug 
use education, and overdose prevention (see Appendix A 
for a full description of our methods). Part 2 will focus on 
program models, testing and vaccination, first aid, referrals 
and counseling, and relationships with police and other or-
ganizations and is scheduled be completed in the latter part 
of 2014 – stay tuned! 

these recommendations are intended to replace those pre-
viously disseminated by British columbia (Bccdc, 2008; Bux-
ton et al., 2008) and Ontario (Strike et al., 2006). evaluations 
of these two documents demonstrate impressive implemen-
tation of the recommendations (Buxton et al., 2008; Strike 
et al., 2011); we hope to achieve more widespread uptake 
of our current comprehensive recommendations. 

What are ‘best practice recommendations’ and how 
to use them? 
Best practices are a series of recommendations for service 
design and delivery, based on the best available scientific 
evidence. the recommendations represent a tool to transfer 
knowledge developed through research to the delivery of 
service and development of policy. each section of the rec-
ommendations begins with a set of definitive best practice 
statements. Our goal is to enable programs to use evidence 
to move towards best practices, if these are not already in 
place. It is also our goal to help programs advocate for bet-
ter resources and services by providing a document that con-
tains empirical evidence that they can reference. 

Harm reduction programs develop over time and best prac-
tice recommendations can be used to guide development 
from new to experienced, multi-faceted programs. Many 
harm reduction programs face financial and other con-
straints. As such, some programs may have more resourc-
es or established partnerships to help implement particular 
best practice components compared to other programs. 
While the ideal harm reduction program would include all 
components, an inability to provide all components should 
not be used to discourage development and implementa-
tion to the best of a program’s ability. 

Why are best practice recommendations necessary? 
drug use practices that can lead to transmission of HIV and 
other harms (i.e., reuse and sharing of injection and smok-
ing equipment) are a critical public health issue affecting 
communities across canada (Public Health Agency of can-
ada, 2006, 2009). International evidence demonstrates that 
effective communicable disease prevention programming 
for people who use drugs can reduce transmission of HIV, 
HcV, HBV, and other harms related to drug use. Injection 
drug use is associated with many negative health and so-
cial outcomes. Harm reduction programs, like needle and 
syringe programs (nSPs), lead to reduced HIV incidence and 
prevalence, reduced needle and equipment reuse, and are 
cost-effective (Holtgrave et al., 1998; Laufer, 2001; Wodak 
& cooney, 2006). nSPs distribute new and dispose of used 
injection equipment, distribute safer sex materials, and pro-
vide prevention education related to HIV, HcV, other patho-

Overview of the Best Practice Recommendations: Part 1
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gens, skin and vein problems, and overdose. Many programs 
provide a wide array of formal and informal services using 
varied service models and link clients to health and social 
services in their communities (McKnight et al., 2007; Paone 
et al., 1999; Strike et al., 2002). 

Harms related to unsafe crack cocaine smoking are exten-
sive and increasingly documented in the scientific literature 
(gyarmathy et al., 2002; Haydon & fischer, 2005; Leonard 
et al. 2008; Porter & Bonilla, 1993; tortu et al., 2001, 2004). 
research points to the elevated risk of HcV and HIV trans-
mission among people who smoke crack cocaine (deBeck et 
al., 2009). Safer crack cocaine smoking kits are distributed 
to help reduce the risks of HIV, HcV, and other harms (ca-
nadian HIV/AIdS Legal network, 2008). Safer crack cocaine 
equipment distribution programs also aim to reach margin-
alised people who use drugs and provide support and edu-
cation to reduce equipment sharing (Leonard et al., 2008; 
Malchy et al. 2011). 

there is an urgent, community-identified need to better 
inform and implement safer practice recommendations for 
people who smoke crack cocaine. In canada, safer crack co-
caine equipment distribution programs are not as well or 
consistently implemented as programs that distribute safer 
injection equipment and are completely lacking in many 
jurisdictions (canadian AIdS Society & canadian Harm re-
duction network, 2008; canadian HIV/AIdS Legal network, 
2007). these programs are often poorly funded and have 
been subject to political opposition and controversy as 
well (canadian HIV/AIdS Legal network, 2008; Ivsins et al., 
2011; Strike et al., 2011). Where possible, harm reduction 
programs across canada have expanded their mandates 
to distribute safer crack cocaine smoking supplies. Our  
synthesis of evidence on safer crack cocaine smoking equip-
ment represents a substantially expanded section of best 
practice recommendations.

Intended audience
We developed this set of recommendations for service pro-
viders, managers and policy makers who deliver harm re-
duction programs for people who use drugs and are at risk 
for HIV, HcV, HBV, and other harms. We hope that these rec-
ommendations will be useful to develop, review, redesign, 
and evaluate your programs. 

Our team - Working Group on Best Practice for  
Harm Reduction Programs in Canada
Based on the principles of community-based research, our 
project arose from a community-identified need. from in-
ception to dissemination, this project has involved commu-
nity members and service providers. Members of the team 
joined based on their interest, expertise (i.e., people with 
lived experience, service providers, policy makers, and re-
searchers) and their roles as representatives within their 
communities, stakeholder groups and/or regions. We used 
a consensus-based process whereby all team members con-
tribute to the design and implementation of the project. 
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1 Needle and syringe distribution

Description of how needles and syringes are used
needles are used to inject drugs into veins (i.e., intravenous), 
muscles (i.e., intramuscular), and under the skin (i.e., subcu-
taneous). to inject drugs with a needle, the drugs are first 
mixed with water to form a solution in a container (‘cook-
er’/spoon). Often the solution is heated and then drawn 
through a filter through the needle and into the syringe. 
Some drugs are mixed directly in the syringe. When mul-
tiple people are sharing a drug solution, the solution may 
be drawn from a common container into multiple needles/
syringes or the solution may be squirted from one needle/
syringe through the front or back of another needle /syringe 
(also known as frontloading or backloading, respectively). 
there is a risk of disease transmission when any of the piec-
es of equipment used to prepare, share, or inject the drug  
solution are contaminated with HIV, HcV, HBV, or  
other pathogens.

to reduce the risk of transmission from contaminated nee-
dles, clients need to use a new needle each time they inject. 
Many needle and syringe programs (nSPs) distribute sterile 
needles; that is, needles that are free from microorganisms, 
including pathogens, and come in commercially sealed 
packages that have never been opened. If a package has 
been opened or damaged and its seal broken, the needle 
may no longer be sterile. If a needle has been used and has 
been cleaned (which can be done with a variety of clean-
ing agents), the needle is not sterile. Only a process of ster-

ilization that effectively kills all microorganisms results in a 
sterile needle. needle cleaning practices performed by peo-
ple who inject drugs may reduce the number of pathogens 
found in and on used needles, but the majority of these 
practices cannot effectively remove all pathogens. 

Evidence of needles and syringes as vectors of HIV, 
HCV, and HBV transmission 
Injection with a previously used needle puts people who in-
ject drugs at high risk for infection with pathogens such as 
HIV, HcV, and HBV. Studies have found evidence of these 
viruses in used needles. 

Abdala and colleagues found that under laboratory condi-
tions HIV can survive in blood in needles for up to 30 days 
or longer. their studies show that recovery of viable HIV is 
affected by factors including: volume of blood, storage tem-
perature, and duration of storage (Abdala et al., 1999; 2000; 
Heimer & Abdala, 2000). At temperatures between 4oc and 
22oc, HIV was recovered following storage for up to 42 
days (Abdala et al., 2000; Heimer & Abdala 2000). Among 
needles collected from shooting galleries in florida, 20% to 
94% of visibly contaminated needles showed evidence of 
HIV (i.e., HIV-1 antibodies, proteins, rnA, dnA; chitwood 
et al., 1990; Shah et al., 1996; Shapshak et al., 2000). In new 
Haven, connecticut, samples of needles were tested and 
showed varying prevalence of HIV proviral dnA depending 

 Recommended best pRactice policies to facilitate use of a sterile needle and syringe for each injection  
and reduce transmission of human immunodeficiency virus (HIV), hepatitis C (HCV), hepatitis B (HBV), and  
other pathogens:

•	 Provide sterile needles in the quantities requested by clients without requiring clients to return used needles 

•	 Place no limit on the number of needles provided per client, per visit (one-for-one exchange is not recommended)

•	 Encourage clients to return and/or properly dispose of used needles and syringes 

•	 Offer a variety of needle and syringe types by gauge, size, and brand that meet the needs of clients and educate cli-
ents about the proper use of different syringes

•	 Educate clients about the risks of using non-sterile needles

•	 Provide pre-packaged safer injection kits (needles/syringes, cookers, filters, ascorbic acid when required, sterile water for 
injection, alcohol swabs, tourniquets, condoms and lubricant) and also individual safer injection supplies concurrently
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on the source: among the “street” needles tested, preva-
lence of HIV was 67.5% (n=160), for “illegal exchange” 
needles it was 62.8% (n=180), and for “shooting gallery” 
needles it was 91.7% (n=48; Heimer et al., 1993). Among re-
turned nSP needles, the prevalence of HIV was 63.9% when 
the program opened in november 1990 (Heimer et al., 
1993) and declined to 41.1% by May 1992 (Kaplan & Heimer, 
1994; 1995). the presence of HIV antibodies suggests that a 
previous user was HIV-positive. It should be noted that the 
presence of HIV rnA, dnA, and proviral dnA indicate that 
virus particles are present in the needles, but the virus may 
or may not be infectious. 

HcV is more resilient than HIV and more infectious through 
blood contact. Like HIV, HcV can be transmitted via blood-
to-blood contact; however, it is ten times more easily trans-
mitted through a contaminated needle than HIV (Kiyosawa 
et al., 1991; Mitsui et al., 1992). HcV has also been detected 
in used needles. In an Australian study, crofts et al. (2000) 
detected the presence of HcV rnA in rinses from 70% (14 of 
20) of needles collected from 10 injecting sites. As well, HcV 
may remain viable in syringes for prolonged periods of time 
and has been observed to survive up to 63 days in tuberculin 
syringes; HcV survival appears to vary depending on syringe 
type, time, and temperature (Paintsil et al., 2010). Pouget et 
al. (2011) conducted a systematic review of studies report-
ing HcV seroincidence as part of the HcV Synthesis Project. 
results of their meta-analysis found an association between 
HcV seroconversion and syringe sharing (Prr = 1.94, 95% cI) 
1.53, 2.46). In their meta-regression analysis, studies report-
ing a higher HcV seroprevalance in the sample population 
found larger effects of syringe sharing on HcV seroconver-
sion (Pouget et al., 2011). 

HBV is also a resilient and virulent virus. HBV can survive in 
dried blood at room temperature for at least a week and 
is easily transmitted through needle sharing (thompson et 
al., 2003). According to the Public Health Agency of canada 
(PHAc), HBV can survive in dried blood for weeks and re-
main stable on environmental surfaces for at least a week 
(http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/hepati-
tis-b-eng.php). However, HBV can be prevented by an ef-
fective vaccine (http://www.phac-aspc.gc.ca/publicat/cig-gci/
p04-hepb-eng.php#sched).

the risk of transmission is greater in the context of needle 
sharing among people who inject drugs than it is for acci-
dental needlesticks that occur in the community. for exam-
ple, a Montreal study found that there were no HIV, HcV, 
or HBV seroconversions among 274 community pediatric 
needlestick injuries (Papenburg et al., 2008). 

Evidence of risk behaviours
reductions in needle sharing have been documented in 
some jurisdictions in canada. However, needle sharing does 
continue and varies across the country.

data from canadian studies have shown that the percent-
ages of people who inject drugs with a used needle have 
varied from just under 9% to 27% (fischer et al., 2005; 2006; 
PHAc, 2006). Studies from different parts of the country 
have reported declines in needle sharing. In Ontario, trend 
data show that needle sharing has declined since the early 
1990s. In toronto, the percentage of people who inject drugs 
who reported sharing needles declined from 42% in 1991 to 
24% in 2003 (Millson et al., 2005). Among youth who in-
ject drugs in Montreal, needle sharing and sharing of other 
drug use equipment decreased significantly between 1995 
and 2004 (roy et al., 2007). Between 1996 and 2007, rates of 
used syringe sharing also decreased in Vancouver (roy et al., 
2007; urban Health research Initiative, 2009). More recent, 
unpublished data (2011) from Vancouver found that among 
people who inject drugs 1.5% reported difficulty accessing 
syringes, 1.3% reported syringe lending, and 1.7% reported 
syringe borrowing. In comparison, needle sharing in nearby 
Victoria reportedly increased from below 10% in early 2008 
to 20% in late 2010, though during this timeframe the city’s 
only fixed-site nSP was shut down (Ivsins et al., 2012). un-
published data from Ontario, collected between 2010 and 
2012 as part of the I-track Study, found that 14.6% of 953 
people who inject drugs had borrowed needles (average of 
data from toronto, Kingston, Sudbury, thunder Bay, and 
London, Ontario). 

epidemiologic data provide evidence of HIV, HcV, and HBV 
transmission risk associated with needle sharing. toronto 
data from the WHO study (1991-1994) show that sharing 
injection equipment in the previous 6 months was associ-
ated with higher HIV prevalence (Or=2.0 p<0.01; Millson et 
al., 2005). In Ottawa, data from two studies show that in-
jecting with a used needle was a predictor of HIV infection 
at baseline. In the Ottawa POInt Project, participants with 
a history of injecting with a used needle had a three-fold 
elevated risk for HIV infection (AOr=2.8; 95%cI: 1.3-6.1; 
Leonard et al., 2005). the SurvIdu Study (1996-2003) found 
a three-fold elevated risk among women (AOr=3.0; 95%cI: 
1.3-7.1) and a slightly lower risk for men (AOr=2.5; 95%cI: 
1.6-3.7; Millson et al., 2005). HIV seroprevalence was also as-
sociated with backloading in a study with 660 people who 
inject drugs in new York city (Or=2.2; 95%cI: 1.5-3.1; Jose  
et al., 1993).
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data from a cross-sectional study with 437 “street youth” 
(14-25 years; 200 people who inject drugs) in Montreal 
(1995-1996) show that injecting drugs was an independent 
risk factor for HcV infection (Adjusted Or=28.4; 95%cI: 6.6-
121.4; roy et al., 2001). In Seattle, needle sharing among a 
cohort of 317 people who inject drugs was associated with a 
three-fold increased risk of HcV seroconversion at one-year 
follow-up (rr 2.94; 95%cI: 1.6-5.3; Hagan et al., 2001). Simi-
larly, a cross-sectional study of 308 young people who inject 
drugs in San francisco found that risk factors for HcV anti-
bodies included ever borrowing a needle (Or=2.56; 95%cI: 
1.18-5.53) and daily injecting (Or=3.85; 95%cI: 2.07-7.17; 
Hahn et al., 2001). 

If the needle or syringe used for the preparation and trans-
fer has been previously used, blood or other residues can 
be transferred along with the shared drugs. Backloading 
(as well as frontloading) refers to a method of transferring 
a drug solution (see above for description). for instance, 
among participants in the Seattle study (Hagan et al., 2001) 
who reported injecting with a used needle during the one-
year follow-up period, backloading was associated with a 
two-fold non-significant risk of HcV seroconversion (rr 2.1, 
95%cI: 0.9-4.5;). furthermore, among a cohort of 353 young 
people who inject drugs in chicago who tested HcV nega-
tive at baseline, receptive needle sharing and backloading 
were associated with elevated non-significant risks of sero-
conversion (thorpe et al., 2002).

HBV transmission is a concern for people who inject drugs 
who have not been immunized or are not immune as a re-
sult of previous exposure to the virus. In the cross-sectional 
study of Montreal “street youth” mentioned above, after 
controlling for immunization status participants who had 
a history of injection drug use (n=200) had 3.5 times the 
rate of HBV infection of those who reported no drug use 
(AOr=3.5, 95%cI: 1.5-8.3; roy et al., 1999).

According to PHAc, “universal immunization against HBV is 
now part of the publicly funded vaccine programs offered 
in all provinces and territories. the age at which children 
and adolescents are offered HBV vaccine varies from juris-
diction to jurisdiction.” (http://www.phac-aspc.gc.ca/pub-
licat/cig-gci/p04-hepb-eng.php#sched) However, it should 
be noted that people whose schooling was interrupted or 
who attended school irregularly and newcomers to canada 
may not have been immunized. In a study of street-recruit-
ed people who inject drugs under age 30 in San francisco, it 
was found that more than half of the participants had not 
been effectively immunized against HBV (Lum et al., 2008). 

Although HBV immunization programs extend coverage, 
rates of immunization may not be as high as public health 
predictions for the general population, especially among 
people who inject drugs (day et al., 2010). for information 
on immunization programs across the provinces and territo-
ries, see http://www.phac-aspc.gc.ca/im/ptimprog-progimpt/
table-1-eng.php.

Correlates of risk behaviours
Knowing the correlates of risk behaviours enhances our 
understanding of why needle sharing may continue. dis-
tributive sharing (i.e., passing on a used needle to someone 
else) and receptive sharing (using a used needle to inject) 
are associated with some similar factors including perceived 
risks and type of injecting partners (Bailey et al., 2007; golub  
et al., 2007).

data from British columbia suggest that unstable housing is 
associated with risk behaviours like needle sharing (corneil 
et al., 2006; gibson et al., 2011). those without stable hous-
ing may engage in risk behaviours including using used sy-
ringes in order to avoid encounters with others or the police 
on the street (Wagner et al., 2010). 

Age appears to be an important correlate as well. Young 
people from marginalized populations (including Aborig-
inal, LgBtQ, and street involved) are especially vulnerable 
to risk factors that increase the likelihood of acquiring HIV 
and HcV (unpublished data/personal communication, chal-
lacombe). Young, travelling people who inject drugs may 
engage in more risk behaviours, including more sexual and 
injecting partners and backloading syringes (Hahn et al., 
2008). data from Vancouver suggests that people who in-
ject crystal methamphetamine may be younger and show 
more risk behaviours like syringe borrowing and lending 
(fairbairn et al., 2007). Other data also suggest that young 
people who inject methamphetamine may be more likely to 
share syringes (Marshall et al., 2011).

Increased risk of HIV and HcV transmission are also associ-
ated with backloading (Hagan et al., 2001), longer injecting 
careers (Hahn et al., 2001), crack or cocaine use (Millson et 
al., 2005; Monterroso et al., 2000; roy et al., 2001) and fre-
quent or ‘binge’ injecting (Millson et al., 2005; thorpe et al., 
2002; Hahn et al., 2001). 

Personal risk behaviours happen in social contexts; social 
network characteristics, such as network size and peer norms 
regarding injecting, contribute to risk behaviours and also 
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need to be considered by prevention programs (de et al., 
2007; golub et al., 2007; Latkin et al., 2010; Shaw et al., 2007; 
Wylie et al., 2006). reports from Saskatchewan document 
the risk of sharing behaviours in social contexts. A summa-
ry about injection drug use in Saskatchewan explains that, 
“Most inject with their regular sex partners, close friends, or 
family. they inject mostly in their own homes, or at friends’ 
or relatives’ places. Injection drug users know not to share 
needles but may interpret this to mean only not with people 
close to them” (Laurence thompson Strategic consulting, 
2008, p. 26).

Incidence and prevalence of HIV, HCV and HBV 
among people who inject drugs in Canada
tracking and estimating numbers of HIV, HcV, and HBV 
infections in the general population and in specific expo-
sure categories is challenging, especially on a national scale. 
there are national estimates for HIV (see table 1.1) and HcV 
(see table 1.2) and below we provide the numbers for peo-
ple who inject drugs.

Table 1.1 HIV prevalence and incidence in Canada overall and among groups of people who inject drugs

MSM-IDU IDU TOTAL

estimated # of prevalent HIV 
infections 2008

2,030 11,180 65,000

range of uncertainty for 
estimated # of prevalent HIV 
infections 2008

(1,400-2,700) (9,000-13,400) (54,000-76,000)

Percentage of total preva-
lent HIV infections 2008

3% 17% 100%

estimated # of prevalent HIV 
infections 2005

1,820 10,100 57,000

range of uncertainty for 
estimated # of prevalent HIV 
infections 2005

(1,200-2,400) (8,100-12,100) (47,000-67,000)

Percentage of total preva-
lent HIV infections 2005

3% 18% 100%

estimated range of uncer-
tainty for number of inci-
dent HIV infections 2008

50-130 390-750 2,300-4,300

Percentage of total new HIV 
infections 2008

3% 17% 100%

estimated range of uncer-
tainty for number of inci-
dent HIV infections 2005

40-130 360-680 2,200-4,200

Percentage of total new HIV 
infections 2005

3% 16% 100%

Source: Public Health Agency of canada, 2010. MSM: men who have sex with men. Idu: people who inject drugs. Point estimates, ranges, and 
percentages are rounded. (*table modified from original source)
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HIV incidence is not uniform across the country and 
has declined in some jurisdictions. Surveillance data in-
dicates that HIV incidence among people who inject 
drugs has declined in eastern central canada (roy et al., 
2011). Similarly, a study of a large cohort of people who 
inject drugs in Montreal found declining HIV incidence 
between 1992 and 2008 (Bruneau et al., 2011). In terms 
of prevalence among I-track (PHAc, 2006) participants, 
13.2% were HIV positive, ranging from 2.9% in regina 
to 23.8% in edmonton. In British columbia, observed 
decreases in new positive HIV tests among people who 
inject drugs has been interpreted as representing actual 
declines in HIV incidence (gilbert et al., 2011).HIV inci-
dence is also not uniform across groups. Aboriginal peo-
ple who use drugs have higher HIV incidence compared 
to non-Aboriginal people who use drugs (duncan et al., 
2011). HIV incidence has increased more rapidly among 
Aboriginal people over the last decade than any other 

group in canada and in 2008 66% of new HIV infections 
among Aboriginal people were attributed to injection 
drug use (PHAc, 2010). In addition, there are concerns 
about women who inject drugs. In 2008, there were an 
estimated 600 to 1,120 new HIV infections among wom-
en in canada and 29% may be attributed to injection 
drug use, slightly up from 27% in 2005 (PHAc, 2010). 
It is worth noting that in some areas globally there are 
notable differences in HIV prevalence between women 
and men who inject drugs. des Jarlais et al. (2012) con-
ducted a systematic review and meta-analysis of studies 
from 14 countries with high (>20%) seroprevalence HIV 
epidemics among people who inject drugs and found 
higher HIV prevalence among women than men. canada 
was not one of the countries examined. these authors 
also reported wide variation across the studies and noted 
that further research would be needed to compare the 
findings to low or moderate HIV seroprevalence settings.

Table 1.2 Modelled prevalence and incidence of HCV infection and HCV/HIV co-infection in the general pop-
ulation and among people who inject drugs in Canada, 2007

Sex Population HCV Prevalence HIV Co-infection 
Prevalence

HCV Incidence HIV Co-infection 
Incidence

n rate n rate n rate n rate

Idu M 56,626 35,373 62.5% 3,765 6.6% 4,481 21.1% 571 1.1%

f 27,735 17,139 61.8% 1,788 6.4% 2,126 20.1% 270 1.0%

total* 84,361 52,512 62.2% 5,553 6.6% 6,607 20.7% 841 1.1%

total M 15,413,109 146,781 0.95% 7,140 0.046% 5,185 0.034% 571 0.0%

f 15,807,346 95,740 0.61% 3,318 0.021% 2,760 0.018% 270 0.0%

total* 31,220,455 242,521 0.78% 10,458 0.033% 7,945 0.026% 841 0.0%

Source: remis, 2007. Idu: people who inject drugs. *numbers may not add up exactly due to modelling uncertainties and use of rounded whole 
numbers in the calculations. (*table modified from original source)
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In canada, most new HcV infections are attributed to in-
jection drug use (PHAc, 2011; remis, 2007). In a cross-sec-
tional canadian study on men who have sex with men it 
was found that the largest contribution to HcV and HcV-
HIV co-infection was injection drug use (Myers et al., 2009). 
Among I-track (PHAc, 2006) participants, 65.7% were 
HcV-positive, ranging from 61.8% in Winnipeg to 68.5% in 
Sudbury and Victoria. for people who inject drugs, HcV inci-
dence in canada has not declined to the same extent as HIV 
which could be due to several factors, including the scenario 
where people who inject drugs become infected with HcV 
before they access prevention services like nSPs (fischer et 
al., 2006). Studies have reported high risk of acquiring HcV 
shortly after beginning to inject drugs (Hagan et al., 2007), 
thus early intervention for new users is important. evidence 
from Amsterdam has shown that participation in both nSPs 
and methadone programs is associated with decreased risk 
of acquiring HIV and HcV among people who have ever in-
jected drugs (Van den Berg et al., 2007).

Aboriginal people in canada are also disproportionately af-
fected by HcV (PHAc, 2011). Aboriginal groups in canada 
show higher HcV seroconversion rates compared to other 
groups (Lelutiu-Weinberger et al., 2009). Young people who 
have started injecting drugs are at increased risk for HcV 
(Maher et al., 2007). 

data on HBV infection from the provinces and territories 
are sent to the Public Health Agency of canada regularly; 
however, reporting practices across the country are incon-
sistent and risk factor information has not always been 
collected (PHAc, 2011). data collected between 2005 and 
2010 from the enhanced Hepatitis Strain Surveillance Sys-
tem (eHSSS) across national sites indicates that the incidence 
rate of reported acute HBV infection has declined (PHAc, 
2011). Of 262 cases of acute HBV infection, injection drug 
use accounted for 12.2% while high-risk sexual behaviours 
accounted for 30.1% (PHAc, 2011). 

reported incidence rates of HBV were higher for Aboriginal 
people compared to non-Aboriginal people (PHAc, 2011). 
given that HIV, HcV, and HBV disproportionately affect  
Aboriginal people in canada, nSPs should consider how 
to best tailor needle distribution to meet the needs of this  
diverse population. 

Other health-related harms
HIV, HcV, and HBV transmission are not the only concerns 
associated with reusing needles. Injecting with a used nee-

dle, including one’s own needle, puts people who inject 
drugs at risk for other infections as well as skin and vein 
damage (Kaushik et al., 2011; Khalil et al., 2008; Lloyd-Smith 
et al., 2010). People who already have depressed immune 
systems are at an elevated risk of infection. Injecting with 
a needle contaminated with bacteria and debris can lead  
to various infections like endocarditis, septicemia, and  
potentially syphilis.

A study by Morrison et al. (1997) showed that injection-re-
lated harms were common among people who inject drugs 
recruited from nSPs in glasgow. Among the 147 partici-
pants in the study, 21% had abscesses (i.e., injection site 
infections), 49% had thrombosis (i.e., vein clots), 84% had 
bruising at an injection site(s), and 87% had other injec-
tion-related problems such as fasciitis (i.e., deeper injection 
site infection), arterial damage and/or limited venous access. 
In the four weeks prior to the survey, 52% of participants 
had no contact with a health service other than an nSP and 
30% had not attended a health service in the past 6 months. 
despite the frequency of injection-related harms, only 27% 
had recently sought assistance stating that these issues were 
normal (62%) or they were reluctant to seek assistance be-
cause of unpleasant past experiences (28%). When the nSP 
referred people who inject drugs, 34% did not attend the 
service to which they were referred. Morrison et al. (1997) 
concluded that people who inject drugs will avoid seek-
ing treatment until faced with a crisis and that nSPs need  
to be more proactive and encourage clients to seek  
medical assistance.

Among a sample of 200 people who inject drugs in Sydney, 
participants reported using a mean of 3.1 injection sites in 
the past 6 months (darke et al., 2001). fully 97% report-
ed a history of injection-related problems with a mean of 
2.3 injection-related issues in the past 6 months including 
scarring/bruising (84%), lumps/swelling (64%), difficulty in-
jecting (49%), and hitting an artery (10%). More recently, 
Salmon et al. (2009) examined self-reported data from 9552 
people who inject drugs who registered to use the super-
vised injection facility in Sydney and found that 26% (2469) 
of the sample had experienced injection-related problems 
and 10% (972) had experienced injecting-related injury and 
disease. the most common injection-related problems were 
trouble finding a vein (18%), prominent scarring or bruis-
ing (14%), and swelling of the hands or feet (7%). the most 
common injecting-related injury and disease were abscesses 
or skin infection (6%), thrombosis (4%), septicemia (2%), 
and endocarditis (1%; Salmon et al., 2009). Other injec-
tion-related harms such as wound botulism (Passaro et al., 
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1998), vascular complications (Woodburn & Murie, 1996), 
and eye infections (Shankland & richardson, 1998) have 
been reported in the literature as well.

convenience, ease of access, skill, and other factors influence 
the choice of injection sites. As well, vein damage and infec-
tions can reduce the accessibility of some veins and lead peo-
ple to inject into other sites on the body. the places where 
people inject into their bodies can increase or decrease the 
chances of damage, injury, and infection. commonly used 
sites for injection include: the arms, legs, neck, groin, fin-
gers, toes, and abdomen. However, some sites are safer and 
less likely than others to lead to injury and/or infection. to 
help clients select safer injection sites, some agencies have 
developed resources that contain information about risk 
levels associated with injecting into different parts of the 
body. for example, cAtIe has a numbered diagram that 
indicates that one should never inject into the head and 
neck, and groin and genital areas (http://www.hepcinfo.ca/
sites/default/files/pdf/1362_cAtIe_revised_sharpshooters_ 
eng_0.pdf).

Injection into the jugular vein in the neck is especially risky 
given the potential for serious health-related harms, includ-
ing venous trauma and infection. Hoda et al. (2008) sought 
to examine the prevalence and risk factors associated with 
jugular injection among a sample of people who inject 
drugs in Vancouver. Among the 780 participants included in 
the analysis, 198 (25%) reported jugular injection in the last 
6 months. factors independently associated with this prac-
tice included being female, daily heroin use, daily cocaine 
use, needing help with injecting, and sex-trade involvement 
(Hoda et al., 2008).

groin injection is also considered risky practice as the po-
tential for venous damage and other complications is high. 
using ultrasound scanners, Senbanjo et al. (2012) performed 
160 groin scans in 84 people who inject in the groin from 
community drug treatment centres in South east england. 
the scanning revealed significant femoral vein damage in 
72.5% of the groins scanned; “severe” or “very severe”’ 
damage in 41.8% of the veins. estimated time to develop-
ing femoral vein damage varied widely, including ranges of 
1 to 116 months for minimal damage and 12 to 240 months 
for very severe damage (Senbanjo et al., 2012). Another 
study that compared 67 people who inject in the groin with 
severe femoral vein damage and 86 people with minimal/
moderate damage reported that severe femoral vein dam-
age was associated with longer duration of groin injection, 
using thick needles, benzodiazepine injection, history of and 

recurrent deep vein thrombosis (dVt), having a depressed 
groin scar, and chronic venous disease (Senbanjo & Strang, 
2011). needle size and dVt were found to be the main pre-
dictors of severe damage.

using data from 92 people who inject drugs who attend-
ed an nSP in Bristol, united Kingdom, Maliphant and Scott 
(2005) reported on the prevalence of groin injection. Of 
those interviewed, 51% injected into the femoral vein. the 
mean length of time from first injection to groin injection 
was 7 years; however, a small number started this practice 
early in their injection career. ease of access and perceived 
lack of other usable or convenient sites encouraged groin 
injection. fear of losing a hit or difficulty injecting with the 
non-dominant hand deterred rotation of injection sites. 
Other studies have also found that people who inject drugs 
may turn to groin injecting once venous access becomes 
difficult (Harris & rhodes, 2012). In a qualitative study of 
44 people in the united Kingdom who inject crack-heroin 
speedballs, rhodes et al. (2007) reported that older and 
longer-term injectors viewed groin injecting differently 
than younger injectors; the former saw it as a “last resort” 
whereas the latter tended to give reasons for injecting in 
the groin. Some participants explained that groin injection 
results in a ‘better rush’ and can be discreet and convenient. 
While most seemed aware of health risks and complications, 
participants explained some strategies they use to reduce 
risk when using the groin as an injection site (e.g., seeking 
help from others).

In a comprehensive review of bacterial infections in people 
who use drugs, a number of important findings were high-
lighted by gordon and Lowy (2005). Most of the bacterial 
infections in people who inject drugs were a result of germs 
that are on the surface of their own skin, use of dirty nee-
dles, failing to clean skin before injecting, as well as “boot-
ing” (flushing and pulling back during injecting), which may 
increase risk of abscess formation (gordon & Lowy, 2005). 
A number of other factors have been linked to soft tissue 
infection and infection in other parts of the body including 
lack of injecting experience, skin popping (subcutaneous or 
intramuscular injection), repeated injection into soft tissue, 
use of tap water and saliva for mixing drugs, injection of 
speedballs, higher frequency of injecting, and needle licking 
which may double the risk of cellulitis or abscess formation 
(gordon & Lowy, 2005). 

needle licking before injection may be a relatively common 
practice. One study of 40 people who inject drugs reported 
that 13 had said that they lick their needles before injecting 
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(deutscher & Perlman, 2008). reasons behind this practice 
were varied and included ritualistic practices, “cleaning” 
the needle, enjoying the taste of the drug, and checking the 
state of the needle. HcV has been found in saliva (ferreiro 
et al., 2005; Hermida et al., 2002; Lins et al., 2005; Wang et 
al., 2006) and HBV has also been detected in saliva (Hui et 
al., 2005; van der eijk et al., 2004). therefore, it might be 
possible that licking needles prior to injection can contam-
inate the needles with these pathogens that then could be 
transmitted if the needles were shared. Licking may also 
contaminate needles with bacteria and oral flora. People 
who lick their needles prior to injection may be at increased 
risk for abscesses or cellulitis (Binswanger et al., 2000).

Khalil et al. (2008) reviewed cases of skin and soft tissue ab-
scesses treated in an emergency department between 2005 
and 2007 and conducted a literature search of skin and soft 
tissue abscesses in people who inject drugs. they presented 
a treatment algorithm for skin and soft tissue abscesses in 
people who inject drugs and reported that the type of drugs 
injected (such as heroin-cocaine mixtures), injection tech-
nique, attendant circumstances, and immunological status 
were important factors for the development of abscesses. 

there have been reports of abscesses infected with MrSA 
(Methicillin resistant Staphylococcus Aureus) related to in-
jecting drugs. MrSA is a bacterium that is resistant to many 
antibiotics and requires careful medical management. Sten-
strom et al. (2009) reported that 54% of the soft tissue in-
fections in a Vancouver-area emergency department tested 
positive for the pathogen and a risk factor for an MrSA-re-
lated-soft tissue infection was injection drug use (Or=4.6, 
95% cI 1.4-16.1). Huang et al. (2008) reported a similar asso-
ciation between MrSA and injecting drugs. Lloyd-Smith et 
al. (2010) reported that 29% of community-recruited people 
who inject drugs had wounds and that more than a quarter 
(27%) tested positive for MrSA. further, wound botulism 
outbreaks have been reported among people who inject 
black tar heroin (Kaushik et al., 2011).

Injection drug use can lead to infective endocarditis (inflam-
mation of the heart tissues due to an infection). the risk of 
developing this condition may be increased by the presence 
of abscesses and a previous diagnosis of the condition (gor-
don & Lowy, 2005). Infections within the circulatory system 
such as in the heart, veins, or in the general bloodstream 
(sepsis or bacteremia) are very serious and require immedi-
ate hospitalization.

An international report of syphilis transmission associated 
with sharing of needles has highlighted the potential for 
transmission through this route (Loza et al., 2010). Infection 
with syphilis places an individual at an elevated risk for con-
tracting HIV or HcV because of the ulcers associated with 
this disease.

finally, each time a needle is used the point becomes more 
dull (or “barbed”) and injecting with a dull needle can cause 
skin, tissue, and vein injury, as well as infection including ab-
scesses, cellulitis, and vein collapse.

Needle distribution policies
Policies that limit the number of needles distributed limit 
the effectiveness of nSPs to prevent HIV and HcV transmis-
sion (Bluthenthal et al., 2007a; Heimer et al., 2002; Shaw et 
al., 2007; Small et al., 2010). nSP one-for-one exchange poli-
cies, whereby programs give clients one new needle for each 
used needle returned, reflect restrictive and unsatisfactory 
practice. Ideally, nSPs should distribute sufficient needles to 
provide a new sterile needle for each injection (i.e., 100% 
coverage; Brahmbhatt et al., 2000; tempalski et al., 2008). 

Bluthenthal et al. (2007b) examined data from 24 nSPs in 
california and observed five types of exchange, ranging 
from least to most restrictive: 

•	 unlimited needs-based distribution 

•	 unlimited one-for-one plus some additional syringes 

•	 per-visit limited one-for-one plus some  
additional syringes 

•	 unlimited one-for-one 

•	 per-visit limited one-for-one 

they found that lower percentages of syringe coverage 
(<50%) were associated with increased odds of both recep-
tive and distributive syringe sharing. they also found that 
nSP clients with percentage of syringe coverage of 150% 
or more were significantly less likely to share syringes than 
those with coverage between 100% and 149%, suggesting 
that achieving greater than 100% coverage may maximize 
benefits. these authors found that nSPs with less restrictive 
policies provided more syringe coverage to clients. Accord-
ing to turner et al. (2011), high nSP coverage (defined in 
their study as greater than or equal to 100% needles per in-
jection) coupled with receiving opioid substitution therapy 
(OSt) can substantially reduce the odds of new HcV infec-
tion among people who inject drugs.
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While 100% coverage may not always be feasible, the move 
away from exchange policies towards distribution policies 
that allow clients access to more needles is an important 
goal. canadian evidence includes a study of syringe shar-
ing and lending and HIV incidence among a cohort of 1228 
people who inject drugs in Vancouver (Kerr et al., 2010). 
further evidence comes from a survey of 435 people who 
inject drugs in Winnipeg which found that people who had 
difficulty accessing new syringes were 3.6 times more likely 
to share used ones (Shaw et al., 2007).

In Ontario, the vast majority of nSPs (including all core nSP 
programs) no longer follow one-for-one exchange policies, 
in accordance with best practice recommendations (Strike 
et al., 2011). Providing clients with the number of needles 
they request is more likely to meet the recommendation for 
a new sterile needle for each injection, thereby reducing 
the risk of disease transmission. this may involve bulk dis-
tribution, as some clients may prefer to stockpile needles to 
ensure they have sufficient sterile needles on hand (Strike et 
al., 2005). Some people may also collect needles for peer dis-
tribution – an important secondary distribution strategy to 
reach people who inject drugs who may not use nSPs (Bry-
ant & Hopwood, 2009).

those potentially affected by nSP exchange policies include 
homeless people who may not have needles to exchange 
and/or are unable to properly store needles until they at-
tend an nSP. In a study of three uS cities, green et al. (2010) 
found that factors associated with transitions to direct nSP 
use included homelessness and police contact involving 
drug use equipment possession. Homelessness was asso-
ciated with moving away from direct nSP use. Police con-
tact was associated with beginning and maintaining direct 
nSP use, although there were transitions away from direct 
nSP use for some types of clients in cities that had a syringe 
distribution policy change. Other research has found that 
people may be unwilling to carry needles due to fear of po-
lice contact (e.g., cooper et al., 2005; Maher & dixon, 1999), 
so police contact in the context of nSP policy changes may 
have different impacts on nSP use.

Meeting client preferences for needle type

People who inject drugs have individual preferences for 
needle gauge, syringe volume, and brand, and may not use 
nSP services if they cannot obtain their preferred types. In 
the empirical literature, little attention has been paid to 
needle and syringe preferences among people who inject 
drugs. existing research and insights from harm reduction 

workers and program managers raise important consider-
ations regarding these preferences.

needles with a higher gauge are thinner (i.e., have a smaller 
diameter) than needles with a lower gauge. Many people 
who inject drugs prefer higher-gauge needles because they 
are often less painful and less likely to result in vein damage 
(Zule et al., 2002). People who are experienced with inject-
ing drugs may prefer lower-gauge needles because these 
needles are less likely to clog and are better able to pierce 
through thick scar tissue (Zule et al., 2002). Some nSPs in 
canada are offering a range of needle sizes (e.g., in Mon-
treal, they offer gauges of 18, 21, 23, 25, 26, 27, and 30) and 
brands and volumes (also in Montreal, terumo and Bd™ 
syringes in ½, 1 or 3cc; Lebounga Vouma, personal commu-
nication, 2012).

A small sample of interviews with harm reduction service 
providers in British columbia revealed that, “Most clients 
use 0.5 or 1 cc syringes with needles attached” (Buxton et 
al., 2008). According to anecdotal reports, people who mix 
their drugs within their syringes tend to prefer larger syring-
es. In terms of brand, there is a variety of needle brands on 
the market, though Bd™ appears to be among the most 
popular brand used by nSPs in certain provinces (Keough; 
Heywood; Lockie; Zurba - all personal communications, 
2012). Some people may find certain brands to be more 
comfortable to inject with and easier to manipulate than 
others (Harm reduction coalition, 2010). Because people 
who inject drugs may have their own preferences for nee-
dle type and brand that they develop out of experience, it 
is important that nSPs distribute a variety of needles and 
syringes to meet client needs. If nSPs enter contracts that 
allow for only one brand of needles to be purchased, pro-
grams could potentially see less service uptake. Supply short-
ages of particular needle brands and types may raise similar 
concerns and programs will potentially need to assist clients 
through supply transitions. 

People who inject drugs may like syringes with detachable 
needles for several reasons, including the ability to remove 
the needle during the preparation of the drug solution and 
to replace if the needle becomes clogged (Zule et al., 2002). 
However, others may prefer permanently attached needles 
because the lower dead-space may result in less wasted 
drugs (Zule et al., 2002). Importantly, high dead-space sy-
ringes (HdSS) present greater risk of blood-borne infection 
transmission while low dead-space syringes (LdSS) may be 
associated with reduced risk. (see section on dead-space sy-
ringes below) 
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Coverage
According to the World Health Organization (WHO et al., 
2009), coverage refers to the “number of syringes distrib-
uted per Idu [person who injects drugs] per year” (p. 13). 
calculating the quantity of needles required for 100% cov-
erage is challenging as it is affected by a number of vari-
ables including estimates of the number of people who in-
ject drugs in the community (non-nSP clients as well as nSP 
clients), type(s) of drug used, and frequency of injection. 
However, u.S. researchers estimate that approximately 1000 
needles are required per person who injects drugs, per year 
(Lurie et al., 1998; Holtgrave et al., 1998). 

further, coverage can be calculated on an individual lev-
el or population level as Bryant et al. (2012) have noted. 
these authors examined individual-level coverage based on 
cross-sectional data from 417 people who inject drugs and 
who receive syringes from community pharmacies in new 
South Wales, Australia. About half of participants (51%) had 
150% or greater coverage and, overall, about two-thirds 
(63%) had adequate coverage (Bryant et al., 2012). Bivari-
ate analysis showed some people were significantly more 
likely to have inadequate coverage including men, younger 
participants, daily or frequent injectors, those who recep-
tively share syringes, and those who had not used an nSP to 
obtain syringes in the last month. Multivariate analysis re-

vealed that people who had not accessed an nSP in the last 
month were twice as likely to report inadequate coverage. 
Bryant et al. (2012) also mentioned something important 
about high coverage: calculations of 100% or greater may 
be inaccurate for people who require more than one nee-
dle per injection (e.g., those who have lost needles or had 
needles confiscated; older, long-term injectors who require 
more than one syringe to successfully inject). In another re-
cent Australian study that examined national cross-sectional 
data on nSP clients where coverage was defined as “propor-
tion of monthly injections covered by a new syringe”, Ivers-
en et al. (2012) found that syringe reuse (including personal 
syringe reuse) was associated with less than 100% coverage; 
the median number of syringes per person per year was 720 
(2 per day).

Available coverage estimates not only point to wide vari-
ation across world regions and countries, but also suggest 
that coverage is very low (Mathers et al., 2010). national 
data about nSPs in canada is lacking. We can employ num-
bers from British columbia (table 1.3) as an example of 
needle distribution volume and numbers from Ontario and 
British columbia (table 1.4) as examples of other injection 
equipment distribution volume. this type of information is 
made possible by having central distribution programs and 
tracking systems.

Table 1.1 HIV prevalence and incidence in Canada overall and among groups of people who inject drugs

2006 2007 2008 2009 2010 2011 2012

4,182,900 5,066,400 4,526,200 6,030,600 5,295,300 5,940,500 6,953,600

Bc province totals include order numbers by five regional health authorities. counts include syringes with needles  
attached and syringes without needles.

Source: Supply update, Syringe distribution by Health Authority. (table modified from original source)
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In Ontario, nSPs report a wide variation in levels of needle 
distribution. for instance in 2002, coverage ranged between 
1 and 474 needles per person who injects drugs per year 
(Millson et al., 2005). On average in Ontario, it was estimat-
ed that 53 needles were distributed per person who injects 
drugs per year (Millson et al., 2005). In Montreal, remis et al. 
(1998) estimated that nSPs distribute approximately 5% of 
the sterile needles required by people who inject drugs. Sim-
ilarly, in Ottawa, Leonard et al. (2004) calculated that nSPs 
distribute 5% of the sterile needles required by people who 
inject drugs in that community. 

contextual differences between canada and the united 
States (e.g., drug of choice, availability of needles from oth-
er sources and legislative differences) make needle cover-
age comparisons problematic. nevertheless, u.S. nSPs also 
distribute a small proportion of the sterile needles required. 
A total of approximately 154 nSPs were in existence in the 
u.S. in 2000 (des Jarlais et al., in riehman et al., 2004). In a 
survey of 84 nSPs, Paone et al. (1999) found that only 10 
exchanged 500,000 or more needles per year, and the most 
needles exchanged was approximately 1.5 million per year. 
A new sterile needle for each injection would require be-
tween 1.25 and 1.6 billion needles per year (drucker et al., 
in Brahmbatt et al., 2000; Heimer 1998).

Being available when and where people need needles

evidence from a toronto study (Strike et al., 2005) showed 
that clients engage in different needle acquisition patterns. 
Some stockpile large numbers, others make sure they have 
enough for a week or two while others acquire needles on 

a daily basis. Of these, day-to-day access is the most prob-
lematic because this group is more likely to reuse, share or 
borrow needles. nSPs can facilitate access to sterile needles 
with varied modes of program delivery including fixed sites 
with extended open hours, mobile needle distribution, 
pharmacy distribution, peer distributors, home delivery, 
and vending machines. Vending machines, in particular, can 
offer increased access to sterile syringes during times when 
nSPs and other harm reduction services are closed (Islam et 
al., 2007, 2008; Mcdonald, 2009). Implementing nSPs where 
they are needed matters too. In a study of 456 people who 
inject drugs in Montreal, it was found that distance from nSP 
services was associated with high-risk injecting behaviour 
and the authors suggested that this finding confirms that 
nSPs were established where they are needed (Bruneau  
et al., 2008). 

Other issues specific to needles
Dead-space syringes

All syringes contain some fluid or “dead-space” when the 
plunger is depressed (Strauss et al., 2006), but the amount 
of fluid depends on whether the needle is permanently at-
tached or detachable. Syringes that have detachable nee-
dles are usually high dead-space syringes (HdSS) as they re-
tain fluid in the needle, needle hub, and syringe tip (Zule et 
al., 2009). Syringes with permanently attached needles are 
typically low dead-space syringes (LdSS) as fluid is only con-
tained in the needle when the plunger is depressed (Zule et 
al., 2009). needle gauge and length also affect the amount 
of dead space. 

Table 1.4 Total other injection equipment ordered in 2012

Equipment Ontario – Total units British Columbia – Total unitsc

cookersa 2,560,000 1,027,000

filters 19,109,750 n/Ad

Ascorbic acid 1,038,000 542,000

Sterile waterb 4,838,100 3,616,000

Alcohol swabs 10,652,000 7,147,400

tourniquets 603,000 357,100

a for Ontario, this includes Spoons (528,000), Stericups (395,000), and Stericups-Mc (1,637,000) ordered.
b for Ontario, this includes 10 mL (19,100) and 3 mL (4,819,000) ordered.
c Bc province totals include order numbers by five regional health authorities.
d filters unfunded by Bc program at the time. 

Sources: OHrdP 2012 Summary of Product units Ordered and Bc Harm reduction Supply by Health Authority (2012).  
(modified from original sources)
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the dead-space in a syringe has important implications for 
risk of HIV and HcV transmission if the syringe is shared. 
there is a risk of transmission if fluid remaining in the dead 
space is contaminated with HIV, HcV and/or HBV and the 
syringe is reused by someone who is not already infected. 
After rinsing, HdSS can retain 1000 times more blood com-
pared to LdSS (Zule et al., 2009). Studies have shown links 
between sharing HdSS and HIV and HcV prevalence (Zule et 
al., 2002, 2009). A mathematical modelling study suggests 
that even a small percentage of syringe-sharing involving 
HdSS can substantially increase the spread of HIV, especially 
in high-risk populations (Bobashev & Zule, 2010). HcV has 
been observed to survive in HdSS for up to 63 days (Paintsil 
et al., 2010), thus these types of syringes may be much more 
likely to transmit the virus. Zule et al. (2013) suggest that 
switching from HdSS to LdSS would be a simple and low-
cost intervention that may help reduce HIV transmission “in 
countries with injection-driven epidemics” (p. 6) and recom-
mend additional research.

Safety-engineered syringes

Safety-engineered syringes – also known as difficult to re-
use syringes, single-use syringes, and one-use syringes – are 
designed to be used only once (e.g., the plunger cannot be 
retracted once it has been depressed or the needle retracts 
into the syringe). these devices can be “passive” whereby 
the user does not need to perform extra steps to engage 
the safety feature, or “active” whereby the user actively en-
gages the safety feature. Potential benefits of safety-engi-
neered syringes may include the prevention of needle reuse 
and sharing (and thereby less transmission of pathogens) 
and prevention of needlestick injury, including potential in-
jury from publicly discarded needles. existing empirical liter-
ature does not contain much information regarding the use 
of safety-engineered syringes among people who use drugs 
attending harm reduction programs; most of the literature 
focuses on their use to prevent needlestick injuries among 
healthcare workers in other health settings (e.g., tosini et 
al., 2010; Whitby et al., 2008). In British columbia, Work-
SafeBc’s Occupational Health and Safety regulations now 
require that safety-engineered needles be used for medi-
cal procedures to reduce needlestick injuries to healthcare 
workers; an exception to this is where “either the medical 
practitioner or patient would be at increased risk of injury” 
(http://www2.worksafebc.com/Pdfs/healthcare/faq_safety_
engineered_needles.pdf).

research on the use of safety-engineered syringes among 
people who inject drugs has highlighted a number of con-

cerns. des Jarlais (1998, 2000) reviewed the existing litera-
ture on difficult to reuse syringe use among people who 
inject drugs and raised the following points:

•	 Any needle, regardless of design, can be reused.

•	 difficult to reuse syringes are difficult to disinfect.

•	 A faulty mechanism may misfire, resulting in  
the loss of drugs.

•	 the mechanism prevents people who inject drugs  
from aspirating or “registering”, i.e., drawing blood  
into the syringe to check whether they have found a 
usable vein and then continuing with injection.

•	 difficult to reuse syringes prevent “booting” or “flag-
ging” – a process of injecting part of the drug solution, 
then retracting the plunger to draw blood into the drug 
mixture and injecting again. It has been anecdotally 
reported that booting, flagging, and registering may 
be associated with risk for embolism. However, booting 
and flagging serve to extend the pleasurable effects of 
drug injection and people who inject drugs may want to 
repeat this process several times.

•	 A person cannot recover the drug if something goes 
wrong with an injection, e.g., if a vein collapses.

In Ottawa, a study looked at first impressions and reactions 
towards a safety-engineered product (the new Medical 
technology Safety Syringe) among 50 nSP clients (Oickle, 
2008). Many participants made comments about plunger 
stiffness and difficulty with retracting the needle. As well, a 
concern arose around vein safety. At the time, it was recom-
mended that the program not distribute safety-engineered 
syringes on the basis of safety, feasibility, liability, and cost 
concerns. Oickle (2008) also states that, “According to com-
munication with other nSPs in canada, the uS and Australia 
and a preliminary review of worldwide studies, there are 
currently no programs distributing single-use safety syringes 
to the injection drug using (Idu) population” (p. 5). Overall, 
the report suggests that introduction of safety-engineered 
syringes would require further investigation and offers 
several other products as potential options for evaluation.  
A market scan subsequent to the report did not find  
any new products on the market (Oickle, personal  
communication, 2012). 

Other organizations have published cautions regard-
ing safety-engineered syringes as part of harm reduction 
among people who inject drugs (e.g., http://www.exchang-
esupplies.org/article_retractable_and_safety_syringe_de-
bate.php). given that nSP clients may not like or be able 
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to effectively use safety-engineered syringes, offering these 
syringes in place of regular syringes could potentially lead 
to regular syringes being reused and shared. Safety-engi-
neered needles are also more costly than standard syring-
es (Harm reduction coalition, 2010), so they may not be 
cost-effective for nSPs. 

Use of bleach to disinfect injection equipment 
In 2004, the WHO reviewed the scientific evidence concern-
ing the effectiveness of bleach to disinfect used injection 
equipment and stated that bleach and other methods of 
disinfection are not supported with good evidence for re-
ducing HIV transmission. As well, the WHO (2004) states that 
studies in the field cast doubt that disinfection procedures 
could ever be effective: 

At best, these strategies can only be regarded as 
acceptable in community or correctional settings 
where the introduction of NSPs is considered im-
possible because of fear or hostility on the part of 
community members or authorities. Public health 
practitioners in these settings should continue to 
advocate for the introduction of NSPs as the most 
reliable and evidence-based way of maintaining 
control of HIV among IDUs. (WHO, 2004, p. 28) 

PHAc (2004) reviewed the evidence regarding the use of 
bleach to prevent the transmission of HcV, HBV, and HIV. 
PHAc (2004) concluded that although there is partial effec-
tiveness, bleach disinfection offers little benefit to prevent 
HcV transmission among people who inject drugs. this re-
port states, “Bleach distribution and education programs 
for people who use injection drugs must be careful not to 
impart a false sense of security regarding bleach’s protective 
efficacy” (p. 16). Since the publication of these two reports, 
there have been no new studies evaluating the impact of 
bleach to disinfect equipment. 

A study of 2,302 people who use drugs in six urban sites in 
the united States (Monterroso et al., 2000) found that those 
who reported ever cleaning a needle with bleach were 3.70 
times more likely (95%cI: 1.34-10.0) to become HIV infect-
ed than other people who inject drugs. Monterroso et al. 
(2000) suggest that people who inject drugs who had tried 
to protect themselves from HIV transmission may not have 
done so consistently or correctly, or both. 

Needle and syringe distribution evidence summary
the evidence that informs this chapter and its recommen-
dations came from a variety of studies. Laboratory studies 
involving virologic testing have contributed much knowl-
edge regarding the transmissibility of HIV, HcV, and other 
blood-borne pathogens via needles. cross-sectional stud-
ies and prospective cohort studies were the main types of 
studies to contribute evidence on injection risk behaviours, 
while some qualitative interview studies have deepened our 
understanding of such risky practices. A few articles relied 
on randomized controlled trial (rct) designs to provide 
data on injection risk behaviours. While rcts are generally 
considered to provide the highest quality evidence for inter-
ventions, it is not always feasible or ethical to conduct this 
type of research within populations or with harm reduction 
programs. this is recognised by a number of public health 
experts and authorities, for example:

[T]he difficulty of conducting a strictly randomized con-
trolled trial to evaluate a public health intervention such as 
a NSP should not be underestimated. Potential sources of 
bias and confounding are impossible to control because of 
insurmountable ethical and logistical impediments. (WHO, 
2004, p. 5)

[I]n some cases it is impossible for researchers to conduct 
RCTs since to do so would be unethical. Further, given the 
complexity of causal chains in public health, the external va-
lidity of RCT findings often has to be enhanced by observa-
tional studies. (NICE, 2009, p. 17)

review papers – including a few systematic and meta-an-
alytic reviews – have covered a variety of topics including 
HIV and HcV seroconversion, infections and other health-re-
lated harms among people who inject drugs, and program 
coverage. Other study designs (e.g., case-control, cost-ef-
fectiveness, modelling) and other materials (e.g., manuals) 
provided information, but less frequently. Much of the evi-
dence we reviewed for this chapter came from observation-
al and other studies.
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2 Cooker distribution

Description of how cookers are used
Prior to injection, drugs in powder form (e.g., cocaine, white 
heroin), solid form (e.g., crack cocaine, black tar heroin), 
and tablet form (e.g., dilaudid, PcP, Oxycontin) need to be 
mixed with water to make a solution that can be injected. A 
container is needed for this mixing process. these containers 
are often called ‘cookers’ as the solution may be heated to 
further dissolve the drug so that the solution is of the right 
consistency for injection. People who inject drugs will often 
use items such as spoons and bottle caps as cookers. 

A person may use their needle/syringe to draw up water 
from a new, sterile water vial and then squirt it into the 
cooker for mixing with the drug of choice. It is common for 
drugs to be collectively purchased and then shared. distri-
bution of a ‘share’ is often accomplished when the drug is 
mixed into a solution and amounts can be measured out. 
there is a risk of disease transmission when cookers or any 
of the pieces of equipment used to prepare, share, or inject 
the drug solution are contaminated with HIV, HcV, HBV, or 
other pathogens. to reduce the risk of transmission from 
contaminated cookers, clients need to use a new cooker 
each time. Also, to ensure that the cooker and its contents 
are not contaminated, all other pieces of equipment (i.e., 
needle, filter, water, etc.) must be unused and clean. 

Evidence of cookers as vectors of HIV, HCV, and  
HBV transmission 
It is possible that HIV and HcV may be transmitted between 
people who inject drugs by the shared use of cookers.

Virologic research has documented the presence of HIV on 
cookers that have been removed from settings where peo-
ple inject drugs. In a 1996 study, Shah et al. (1996) examined 
previously used injecting equipment from shooting galleries 
in Miami, florida, for the presence of HIV-1. Antibodies to 
HIV-1 were detected in three (14%) of 21 rinses from cook-
ers. components of HIV-1 were detected in six (46%) and 
seven (54%) of the 13 cookers examined (Shah et al., 1996).

epidemiologic studies also document increased HIV risk 
through sharing previously used cookers. Significant differ-
ences in cooker-sharing behaviour related to HIV-positive 
status were observed among 355 people who inject drugs 
who completed both a baseline and a two-week follow-up 
interview as participants in the evaluation of Baltimore’s 
needle and syringe program (nSP) between August 1994 
and August 1995 (Vlahov et al., 1997). People who inject 
drugs who tested HIV-positive at their baseline interview 
were more likely to report sharing cookers (71%) than those 
testing HIV-negative at their baseline interview (56%; Vla-
hov et al., 1997).

Recommended best pRactice policies to facilitate use of a sterile cooker for each injection and reduce trans-
mission of human immunodeficiency virus (HIV), hepatitis C (HCV), and other pathogens:

•	 Provide individually pre-packaged, sterile cookers with flat bottoms for even heat distribution and heat-resistant han-
dles in the quantities requested by clients with no limit on the number of cookers provided per client, per visit

•	 Offer a sterile cooker with each needle provided

•	 Offer a variety of cookers that meet the needs of clients

•	 Provide pre-packaged safer injection kits (needles/syringes, cookers, filters, ascorbic acid when required, sterile  
water for injection, alcohol swabs, tourniquets, condoms and lubricant) and also individual safer injection  
supplies concurrently 

•	 Dispose of used cookers and other injection equipment in accordance with local regulations for biomedical waste

•	 Educate clients about the risks associated with sharing and reuse of cookers and the correct single-person use  
of cookers

•	 Educate clients about the proper disposal of used cookers

•	 Provide multiple, convenient locations for safe disposal of used equipment
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Various studies have examined associations between HcV 
risk and cookers and other injection-related equipment. for 
example, crofts et al. (2000) examined previously used in-
jecting equipment from 10 Australian injecting settings for 
the presence of HcV rnA. HcV rnA was detected on 25% 
(1/4) of the spoons tested. In addition to this virologic study, 
epidemiologic studies have also documented increased HcV 
risk through sharing and reusing cookers. In a cohort study 
of 353 HcV-negative people aged 18 to 30 years who inject 
drugs recruited from the greater chicago area, Illinois, thor-
pe et al. (2002) found the sharing of cookers to be a statis-
tically significant predictor of HcV seroconversion. Sharing 
a cooker in the six months prior to the follow-up interview 
elevated the risk of HcV seroconversion among this group 
of younger people who inject drugs four-fold (adjusted rel-
ative hazard (ArH)=4.1; 95%cI: 1.4-11.8). After adjustment 
for syringe-sharing, sharing cookers remained the strongest 
predictor of HcV seroconversion, elevating the risk of sero-
conversion three-fold (ArH=3.5; 95%cI 1.3-9.9; thorpe et 
al., 2002). Similarly, Hagan et al. (2001) measured HcV sero-
conversion among a cohort of 317 Seattle people who inject 
drugs who tested negative for HcV antibody at recruitment 
into their study. Among the 123 people who inject drugs 
who did not share syringes, sharing cookers and cotton 
(combined) elevated the risk of HcV seroconversion six-fold 
(adjusted relative risk (Arr)=5.9; 95%cI: 1.1-31.7; Hagan et 
al., 2001). doerrbecker et al. (2011) showed that HcV on a 
spoon, simulating the heating of a drug solution, can sur-
vive temperatures up to 65 degrees celsius, and HcV could 
be eliminated between 65 and 70 degrees celsius.

A review of research on the link between drug prepara-
tion equipment sharing and HcV reports that there are few 
studies that have been designed “to allow an adequate as-
sessment of the individual contributions of containers, fil-
ters and water to HcV incidence” (de et al., 2008, p. 279). 
this review found that risk estimates from studies indicate 
a positive association between HcV seroconversion and 
equipment sharing. However, a number of methodolog-
ical concerns with the reviewed studies – including small 
sample sizes, confounders, short follow-up times, and how 
people who inject drugs were defined – were highlighted 
(de et al., 2008). In other words, it is difficult to measure 
the magnitude of the risk of HcV transmission from equip-
ment sharing and this consideration should be kept in mind 
when examining the evidence regarding other pieces of 
injection-related equipment. A more recent meta-analysis 
reported an association between HcV seroconversion and 
sharing of drug preparation containers (Prr = 2.42, 95% cI 
1.89, 3.10; Pouget et al., 2011).

A case-control study on risk factors for HBV infection among 
people who inject methamphetamine in Wyoming found 
that sharing spoons was not significantly associated with 
acute HBV infection (Vogt et al., 2006). However, there is 
little research on injection-related equipment sharing and 
risk of HBV.

Evidence of risk behaviours
data from canadian and international studies document 
that cooker sharing is common among people who inject 
drugs. In Ottawa, Leonard et al. (2005) examined cooker 
sharing among 418 men and 85 women who inject drugs 
participating in the POInt Project between October 2002 
and January 2003. the majority of both men (59%) and 
women (68%) had injected with previously used equipment 
at some point in their injection drug use history. the major-
ity of both men (82%) and women (76%) who had inject-
ed with previously used equipment in the six months pri-
or to their baseline interview had shared another person’s  
cooker or spoon (Leonard et al., 2005). A cross-sectional 
study of 145 people who inject drugs in London, Ontario 
found that more participants gave cookers (45%) to some-
one else than used needles (36%) or other types of equip-
ment (water 36%, filters 29%, and swabs 8%; Strike et al., 
2010). thirty-seven percent also reported that they had re-
used someone’s cooker. More recent data from Ontario, col-
lected between 2010 and 2012 as part of the I-track Study, 
found that 25.6% of the 953 people who inject drugs sam-
pled had borrowed cookers (average of data from toronto, 
Kingston, Sudbury, thunder Bay, and London, Ontario; un-
published data). 

In a study examining the multi-person use of injection-drug 
equipment among 794 street-recruited people who inject 
drugs in chicago, Huo et al. (2005) found that 65% of par-
ticipants shared cookers with others at the time of their 
baseline interview. At follow-up, participation in an nSP 
was associated with the reduction of needle sharing but 
not associated with the reduction of sharing cookers. this 
suggests that despite awareness efforts, the risks of indirect 
sharing among people who inject drugs remains under-rec-
ognized or difficult to avoid (Huo et al., 2005). It has been 
noted elsewhere that cooker sharing is more common than 
syringe sharing (Latkin et al., 2010).

Several studies have found that people share cookers more 
frequently than other items of drug preparation equipment 
(Beardsley et al., 1999; gossop et al., 1997; Koester et al., 
1990, 1996; Scottish drugs forum and glasgow Involvement 
group, 2004; thorpe et al., 2002). clatts et al. (1999) report-
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ed from their direct observations of injecting episodes that 
people who inject drugs tend to retain and reuse cookers 
longer than either filters or rinse water. Seventy-eight per-
cent of cookers examined showed evidence of previous use, 
and 90% of the cookers were retained for future use (clatts 
et al., 1999). 

People who use their own sterile needles for injection may 
share cookers during drug preparation. for example, Hunt-
er et al. (1995) studied the injection-related risk behaviours 
of 2,062 people who inject drugs in greater London, united 
Kingdom, from 1990 to 1993. In 1992 and 1993, over 50% 
of the respondents reported sharing cookers and/or filters 
in the six months prior to the interview. More than 33% 
of those who reported that they had not shared needles 
during the previous six months had shared cookers and fil-
ters during that time period (Hunter et al., 1995).

In a study of 321 people who inject drugs in Montreal (86% 
of whom were recruited from nSPs), many considered con-
tainers (i.e., cookers; 85%), filters (82%), and water (82%) 
as potentially high-risk modes of infection transmission (cox 
et al., 2008). 

Correlates of risk behaviours
risk perception and peer norms among people who inject 
drugs have been associated with sharing cookers. Latkin 
et al. (2010) found that people who inject drugs in ‘cook-
er-sharing networks’ perceived sexual and injection-relat-
ed risks differently than people in multiple needle-sharing 
networks. cooker-sharing networks were associated with 
norms that discouraged people from engaging in certain 
HIV risk behaviours. thus, there appears to be some groups 
of people who will share cookers, but do not share or en-
dorse sharing needles. However, while some people who 
share cookers would not share their needles, they would 
benefit from education about the risks associated with 
cooker reuse and sharing.

People with a history of mental health problems who in-
ject drugs appear to be more likely to inject using previ-
ously used cookers. Morse et al. (2001) found that among 
a cohort of 2,198 people who inject drugs aged 18 to 30 
from five u.S. cities, people with a history of mental health 
hospitalization (Or=1.5; 95%cI: 1.2-1.8) or with suicidal ide-
ation (Or=1. 6; 95%cI: 1.3-1.9) were more likely to report 
sharing cookers. reyes et al. (2007) found that in a sample 
of 557 people who inject drugs in Puerto rico, those with 
severe anxiety symptoms were almost four times more like-

ly to share filters/cookers compared to those with minimal 
anxiety symptoms. Strike et al. (2010) found that factors 
associated with distributing used cookers included a score 
on the Addiction Severity Index (ASI) indicative of a mental 
health problem. these authors also found that a history of 
cocaine/crack injection and being older than age 30 were as-
sociated with distributing used cookers (Strike et al., 2010). 
Aspinall et al. (2012) reported that in their survey of 2,037 
people who inject drugs, a multivariate model showed that 
spoon sharing was significantly associated with age greater 
than 30 years, homelessness in the last 6 months, having not 
injected in the last 4 weeks, exclusive heroin injecting, and 
injecting more than once a day.

People who engage in secondary syringe exchange (SSe) 
may be more likely to share cookers. In a study of SSe prac-
tices and risk behaviours among people who attended 23 
nSPs in california it was found that SSe participants were 
more likely than non-participants to share cookers and nee-
dles in the previous six months (Lorvick et al., 2006). the 
authors suggest that nSPs should inform SSe participants 
about the importance of not sharing injection equipment. 

Incidence and prevalence of HIV, HCV and HBV  
in Canada
national incidence and prevalence data specifically on peo-
ple who share cookers are unavailable. (See incidence and 
prevalence among people who inject drugs in Canada tables 
in the chapter on needle and syringe distribution)

Other health-related harms
Health concerns regarding cooker sharing are primarily 
focused on transmission of blood-borne pathogens as dis-
cussed above.

Cooker distribution policies
there may be greater opportunity for contaminating cook-
ers with HIV and HcV compared to other injection-related 
equipment given the above evidence that people who inject 
drugs tend to retain and reuse cookers longer than filters 
or rinse water, share cookers more frequently than other 
equipment, and share cookers even when a sterile needle 
is used for injection. therefore, the distribution of cookers 
is an important way for nSPs to reduce the risks associat-
ed with sharing or reusing cookers. In a systematic review, 
gillies et al. (2010) suggested that there is limited evidence 
to show that providing other sterile injection-related equip-
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ment reduces HcV transmission. Although, in a more recent 
cross-sectional survey of Scottish people who inject drugs, 
Aspinall et al. (2012) found that those who reported uptake 
of at least one spoon from injection equipment provision 
services in a typical week during the last 6 months had sig-
nificantly lower odds of sharing spoons during that time 
compared to people who had not obtained these items. 
further, those who experienced a shortfall in spoons had 
increased odds of sharing spoons. these findings point to 
a relationship between uptake and availability of cookers 
from programs and risk behaviours. 

Between 2006 and 2008, there was a significant increase in 
the number of core and satellite nSPs in Ontario that were 
distributing cookers (Strike et al., 2011). In 2008, all core 
nSPs and 85% of satellite nSPs that responded to the survey 
and were distributing cookers were doing so without limits 
on the number provided to clients (Strike et al., 2011). these 
changes were in line with Ontario’s existing best practice 
recommendations. 

even when cookers are available from nSPs, people may still 
make their own or use other items. In an evaluation of the 
Ontario Harm reduction distribution Program (OHrdP), 
Leonard and germain (2009) found that the greatest num-
ber of participants reported making their own cookers, al-
though a decline was observed between final participants 
(76%) and baseline participants (82%) in the study. these 
authors also reported an increase in the proportion of par-
ticipants who collected new cookers on at least one occasion 
from an nSP between baseline and final outcomes. data 
from 275 people who inject drugs in Montreal indicates 
that use of sterile containers is low compared to use of ster-
ile syringes and water; however, this was a predominantly 
cocaine-injecting group and they may use other types of 
containers (Morissette et al., 2007). In this study, factors as-
sociated with sterile container use were having at least high 
school education, injecting heroin, injecting alone, older 
age, and being HcV-negative.

the OHrdP provides two types of cookers – the Spoon and 
the Stericup – that heat more evenly and quickly than most 
makeshift cooker items (www.ohrdp.ca). Bc Harm reduc-
tion Strategies and Services also provides the Stericup which 
is designed to be used only once (http://towardtheheart.
com/product/cooker).

Coverage
While reported increases in cooker distribution among On-
tario nSPs are encouraging, the availability of cookers across 
this and other provinces may not be uniform. national data 
about nSP cooker distribution in canada is lacking. A study 
from British columbia notes that determining reach and 
availability of harm reduction supplies is challenging (Bux-
ton et al., 2008). British columbia has been collecting num-
bers on cookers since these items began to be distributed in 
the province in 2010. We can employ numbers from Ontario 
and British columbia (table 2.1) as examples of cooker distri-
bution volume. this type of information is made possible by 
having central distribution programs and tracking systems. 
the OHrdP has suggested provision of 1000 cookers per 
person per year to match the coverage suggestion regard-
ing needles (www.ohrdp.ca). 
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Other issues specific to cookers
empirical literature on additional cooker-related issues  
was lacking.

Additional evidence
numerous studies have examined injection-related equip-
ment, but did not examine behaviours related to or the role 
of each piece of equipment separately. for example, in some 
studies participants were asked if they ever shared a “cooker, 
filter, or water.” As a result, it is difficult to determine from 
these studies if cookers are more likely than other pieces of 
injection equipment to be shared and therefore contribute 
greater or lesser potential risk of HIV or HcV transmission. 
Please see Appendix B, Other Injection-related equipment 
Supporting evidence.

Cooker distribution evidence summary
the evidence that informs this chapter came from predomi-
nantly observational studies. Other types of studies were em-
ployed less frequently. cross-sectional studies were the main 
type of study to contribute evidence on risk behaviours such 
as sharing injection equipment. Prospective cohort studies 
were also fairly common in this literature. Laboratory stud-
ies – particularly virologic testing of cookers, filters, water, 
tourniquets, and/or swabs collected from community and 
clinical settings – have contributed knowledge regarding the 
potential transmissibility of HIV, HcV, and other pathogens 
via injecting equipment. review papers, including a few sys-
tematic reviews, have covered a variety of related topics and 
some clinical case reports/studies have provided information 
on infections among people who inject drugs. We did not 
find reports of randomized controlled trials (rcts) or other 
experimental designs that were applicable for this chapter. 
As noted previously in this document, although rcts are 
considered to provide the highest quality evidence, it is not 
always feasible to conduct this type of research with harm 
reduction programs.

Although the evidence base has grown in recent years, 
there are notable gaps in the literature on other inject-
ing equipment. Studies that are well designed to mea-
sure the magnitude of risk of HIV, HcV, and other blood-
borne pathogen transmission from sharing each item of  
injecting equipment are needed. there are also few empir-
ical studies that address injecting equipment distribution 
policies and coverage.

Table 2.1 Total other injection equipment ordered in 2012

Equipment Ontario – Total units British Columbia – Total unitsc

cookersa 2,560,000 1,027,000

filters 19,109,750 n/Ad

Ascorbic acid 1,038,000 542,000

Sterile waterb 4,838,100 3,616,000

Alcohol swabs 10,652,000 7,147,400

tourniquets 603,000 357,100

a for Ontario, this includes Spoons (528,000), Stericups (395,000), and Stericups-Mc (1,637,000) ordered.
b for Ontario, this includes 10 mL (19,100) and 3 mL (4,819,000) ordered.
c Bc province totals include order numbers by five regional health authorities.
d filters unfunded by Bc program at the time. 

Sources: OHrdP 2012 Summary of Product units Ordered and Bc Harm reduction Supply by Health Authority (2012).  
(modified from original sources)
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Description of how filters are used
Prior to injection, drugs in powder, solid, or tablet form are 
mixed with water to make a solution that can be injected. A 
needle is placed in the mixing container and the solution is 
then drawn up into the syringe. filters are used on the tips 
of the needles to prevent any undissolved particles of the 
drug, other debris (e.g., cornstarch and wax from crushed 
pharmaceutical tablets), and/or bacteria from being drawn 
into the syringe and potentially injected into a vein.

Household items made of cotton or cotton wool are often 
used as filters. cigarette filters are also commonly used for 
this purpose. In addition, there are anecdotal reports of 
people who inject drugs using tampons, cigarette rolling 
paper, and cotton buds as filters. Although these filters may 
prevent large particles from getting into the syringe, these 
items are not sterile, may not be clean, and will not pre-
vent the entry of smaller particles and small organisms like 
bacteria. Sometimes people who inject drugs will not use 
any filter for various reasons including concern that the fil-
ter will block or they will lose some of the drug by using a 
filter. unfiltered drug solutions contain many particles that 
can lead to health-related harms.

there is a risk of disease transmission when filters or any of 
the pieces of equipment used to prepare, share, or inject the 
drug solution are contaminated with HIV, HcV, HBV, or oth-

er pathogens. to reduce the risk of transmission from con-
taminated filters, clients need to use a new filter each time. 

Evidence of filters as vectors of HIV, HCV, and HBV 
transmission 
When a filter is shared among people who inject drugs,  
the syringe of the second person – even if it is a sterile  
syringe – may become contaminated with blood or other 
biological material left in the filter. even filters with a small 
pore width available from harm reduction programs are un-
able to filter out viruses (McLean et al., 2009). therefore, 
when shared, filters of any pore width could potentially 
transmit HIV, HcV, HBV, and other viruses. 

HIV may be transmitted between people who inject drugs 
by the shared use of filters. In a 1996 study, Shah et al. (1996) 
examined used injection equipment from shooting galler-
ies in Miami, florida, for the presence of HIV-1. Antibodies 
to HIV-1 were detected in three (18%) of 17 rinses made 
from filters (cottons). components of HIV-1 were detected 
in three (27%) and four (36%) of the 11 filters examined 
respectively (Shah et al., 1996).

epidemiologic studies also document increased HIV risk 
through injecting with previously used filters. Among 355 
people who inject drugs who completed both a baseline and 

 Filter distribution

 Recommended best pRactice policies to facilitate use of a sterile filter for each injection and reduce trans-
mission of human immunodeficiency virus (HIV), hepatitis C (HCV), hepatitis B (HBV), and other pathogens, and to 
prevent other health complications, such as deep vein thrombosis (DVT), from the non-use and/or reuse of filters: 

•	 Provide pre-packaged, sterile .22 μm filters that retain as little drug solution as possible in the quantities requested by 
clients with no limit on the number of filters provided per client, per visit

•	 Offer a filter with each needle provided

•	 Provide pre-packaged safer injection kits (needles/syringes, cookers, filters, ascorbic acid when required, sterile  
water for injection, alcohol swabs, tourniquets, condoms and lubricant) and also individual safer injection supplies 
concurrently 

•	 Dispose of used filters and other injection equipment in accordance with local regulations for biomedical waste

•	 Educate clients about the risks associated with not using filters, sharing filters, making ‘washes’ from filters, the risks 
of bacterial contamination and DVT if a new filter is not used, and the correct single-person use of filters

•	 Educate clients about the proper disposal of used filters

•	 Provide multiple, convenient locations for safe disposal of used equipment
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a two-week follow-up interview for the evaluation of Balti-
more’s needle exchange Program (August 1994 to August 
1995), significant differences in cotton-sharing behaviour 
related to HIV-positive status were observed (Vlahov et al., 
1997). People who inject drugs who tested HIV-positive at 
their baseline interview were more likely to report sharing 
cotton (52%) than those who tested HIV-negative at their 
baseline interview (43%; Vlahov et al., 1997). 

It is also possible that HcV may be transmitted between 
people who inject drugs via the shared use of filters. One 
study examined used injection equipment from 10 Austra-
lian injection settings for the presence of HcV rnA. HcV 
rnA was detected on 40% (2/5) of the filters tested (crofts 
et al., 2000). However, in another study from france, HcV 
rnA was not detected on 10 used filters collected from mul-
tiple sites (thibault et al., 2011).

epidemiologic studies have documented increased HcV risk 
through the sharing of filters. Lucidarme et al. (2004), in a 
study carried out between March 1999 and July 2000, exam-
ined the factors associated with HcV seroconversion among 
165 HcV-negative people who inject drugs attending care 
centres in northern and eastern france. In this study, injec-
tion with a used cotton filter was a significant independent 
predictor of HcV seroconversion. Injection with a used cot-
ton filter increased the risk of acquiring HcV infection more 
than 16-fold (adjusted relative risk (Arr)=16.4; 95%cI: 1.4-
190.6; Lucidarme et al., 2004). 

Sharing cotton filters was also a significant independent 
predictor of HcV seroconversion in a study carried out by 
thorpe et al. (2002) from 1997 to 1999 among 353 HcV-neg-
ative people who inject drugs aged 18 to 30 years recruited 
from the greater chicago area, Illinois. Sharing a cotton filter 
in the six months prior to the follow-up interview doubled 
the risk of HcV seroconversion among this group of young 
adults who inject drugs (adjusted relative hazard (ArH)=2.4; 
95%cI: 1.1-5.0; thorpe et al., 2002). Similarly, Hagan et al. 
(2001) measured HcV seroconversion among a cohort of 
317 people who inject drugs in Seattle, Washington who 
tested negative for the HcV antibody at recruitment into 
their study. Among the 123 people who inject drugs who 
did not share syringes, sharing cookers and cotton elevat-
ed the risk of HcV seroconversion six-fold (Arr=5.9; 95%cI: 
1.1-31.7; Hagan et al., 2001). In a study of people who inject 
drugs in new South Wales, Australia, independent predic-
tors of HcV seroconversion included, among other factors, 
shared use of filters (Maher et al., 2006).

A review of research on the link between drug prepara-
tion equipment sharing and HcV reports that there are few 
studies that have been designed “to allow an adequate as-
sessment of the individual contributions of containers, fil-
ters and water to HcV incidence” (de et al., 2008, p. 279). 
this review found that risk estimates from studies indicate 
a positive association between HcV seroconversion and 
equipment sharing. However, a number of methodolog-
ical concerns with the reviewed studies – including small 
sample sizes, confounders, short follow-up times, and how 
people who inject drugs were defined – were highlighted 
(de et al., 2008). In other words, it is difficult to measure 
the magnitude of the risk of HcV transmission from equip-
ment sharing and this consideration should be kept in mind 
when examining the evidence regarding other pieces of 
injection-related equipment. A meta-analysis conducted as 
part of the HcV Synthesis Project reported an association 
between HcV seroconversion and shared use of filters (Prr 
= 2.61, 95% cI 1.91, 3.56; Pouget et al., 2011). doerrbecker 
et al. (2013) performed a more recent experimental analysis 
to examine HcV transmission risk and filters. these authors 
found that up to 10% of initial viral infectivity was associ-
ated with filters and this association increased if contami-
nated filters were wrapped in foil (which was noted as a 
practice among some people who inject drugs). In other 
words, wrapping filters in foil helped preserve the stability 
of HcV in this lab study. Although we are unsure whether 
this is a practice in canada, people who inject drugs should 
be advised not to save filters for reuse in this way as it may 
increase HcV risk. 

A study on risk factors for HBV infection among people  
who inject methamphetamine in Wyoming found that 
sharing cotton filters was statistically associated with HBV 
infection (89% of case-patients versus 52% of controls; Vogt  
et al., 2006). 

After use, filters can retain a residue of the drug solution. By 
using one or several used filters and water, people who in-
ject drugs may make what is termed a ‘wash,’ which is subse-
quently injected so that any remaining drug solution in the 
filter(s) is not wasted. the use of a filter with a pore width 
of 0.22 μm is able to soak up only about one drop of liquid 
(≤ 50 μL; caflisch, et al., 1999). use of a filter with this pore 
width may reduce filter sharing. It is unclear whether use of 
this filter would deter making washes since multiple filters 
may be used for this purpose. regardless, filters should not 
be saved and reused as they can become contaminated with 
particles and bacteria (especially if stored in a damp place), 
which can lead to infection. 
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Evidence of risk behaviours
data from international studies document the high fre-
quency of reuse or sharing of filters; studies also document 
the frequency of injecting washes obtained from previously 
used filters.

there is evidence of filter sharing among people who inject 
drugs in canada. Leonard et al. (2005) examined filter or 
cotton sharing among 418 men and 85 women who inject 
drugs who participated in the POInt Project in Ottawa be-
tween October 2002 and January 2003. the majority of both 
men (59%) and women (68%) had injected with previously 
used equipment at some point in their injection drug use 
history. Among this group, the majority of both men (68%) 
and women (72%) who had injected with previously used 
equipment in the six months prior to their baseline inter-
view had shared another person’s filter or cotton (Leonard 
et al., 2005). More recently, a cross-sectional study of 145 
people who inject drugs in London, Ontario found that 
29% distributed used filters in the past six months (Strike 
et al., 2010). reuse of filters was also reported by 18% of 
the study’s participants (Strike et al., 2010). More recent data 
from Ontario, collected between 2010 and 2012 as part of 
the I-track Study, found that 13.3% of the 953 people who 
inject drugs who participated had borrowed filters (average 
of data from toronto, Kingston, Sudbury, thunder Bay, and 
London, Ontario; unpublished data).

In an ethnographic study that examined drug acquisition 
and the sharing of injection equipment in 54 “networks” 
of people who inject drugs selected from six American cities 
and Puerto rico, cotton filters were shared 77% of the time 
(needle et al., 1998). Moreover, when drugs were purchased 
by a higher-risk group (defined in the study as having at least 
one group member who engaged in behaviours such as re-
using a previously used syringe), cotton filters were always 
shared (needle et al., 1998). Similarly, Hunter et al. (1995) 
studied the injection-related risk behaviours of 2062 people 
who inject drugs in greater London, united Kingdom. In 
1992 and 1993, over 50% of people reported sharing filters 
and/or spoons in the six months prior to the interview. More 
than 33% of those who reported that they had not shared 
needles during the previous six months had shared filters 
and spoons during that time period (Hunter et al., 1995). 

filters, particularly cigarette filters, can absorb some of the 
drug solution. People who inject drugs sometimes give 
these drug solution-soaked filters to others who may have 
collected several such filters from different sources. these 
filters are mixed with water and the resultant “wash” is in-

jected. this practice was observed by Bourgois and Pearson 
(1998) in an observational study of HIV injection-related risk 
behaviours among a network of 46 people who use heroin 
in San francisco. In this group, people considered to be ‘low-
er’ in the network hierarchy would ask for “cotton shots” 
referring to the use of a cotton remnant from a previous 
injection episode (potentially containing blood and residual 
heroin) to prepare a solution for injection (Bourgois & Pear-
son, 1998). Power et al. (1994) observed that it was common 
practice for people who inject drugs to leave used filters as 
payment in kind for being permitted to inject in another 
person’s home. thus, there are different ways that people 
may obtain used filters. the HIV and HcV status of people 
who previously used the filters may be unknown, present-
ing potential for transmission. 

Correlates of risk behaviours
People with a history of mental health problems who in-
ject drugs appear to be more likely to inject using previously 
used cotton filters. for example, Morse et al. (2001) found 
that among a cohort of 2,198 people who inject drugs aged 
18 to 30 from five u.S. cities, those with a history of mental 
health hospitalization (Or=1.38; 95%cI:1.12-1.68) or with 
suicidal ideation (Or=1.62; 95%cI:1.36-1.94) were more 
likely to report sharing cotton. A study of 557 people who 
inject drugs in Puerto rico, found that, compared to those 
with minimal anxiety symptoms, people with severe anxi-
ety symptoms were almost four times more likely to share 
filters/cookers (reyes et al., 2007). Strike et al. (2010) found 
that factors associated with distributing used filters included 
having injected cocaine/crack or having stayed on the street 
or in some other public place overnight. In multivariate 
analysis in a cross-sectional study of people who inject drugs 
in Scotland, Aspinall et al. (2012) found that filter sharing 
was significantly associated with being female, age greater 
than 30 years, homelessness in the last 6 months, having not 
injected in the last 4 weeks, exclusive heroin injecting, and 
injecting more than once a day.

Incidence and prevalence of HIV, HCV and HBV 
among people who inject drugs in Canada
national incidence and prevalence data specifically on peo-
ple who share filters are unavailable. (See incidence and 
prevalence among people who inject drugs in Canada tables 
in the chapter on needle and syringe distribution)



38

Best Practice recommendations for canadian Harm reduction Programs: Part 1

Other health-related harms
‘Cotton fever’

People who inject drugs are prone to a condition called ‘cot-
ton fever’. the exact cause of cotton fever is unknown, how-
ever, the condition has been documented in association with 
injection drug use and the use of cotton filters (Harrison & 
Walls, 1990; Kaushik et al., 2011). cotton has been known 
to provoke an inflammatory and pyrogenic (inducing fever) 
response, creating symptoms such as headache, chills and 
rigors, dyspnea, palpitations, nausea, emesis, abdominal 
pain, and other fever symptoms that can even mimic sepsis 
(Harrison & Walls, 1990). 

Shragg (1978) studied two heroin users with febrile symp-
toms after they had boiled a previously used cotton filter in 
order to retrieve and inject residual drugs. no cause of fever 
could be determined other than that believed to be caused 
by the filter itself (Shragg, 1978). ferguson and colleagues 
reported a case of cotton fever in a person who injects drugs 
who had used cotton to filter heroin and concluded that 
the bacterial organism enterobacter agglomerans was likely 
the causal agent of cotton fever (ferguson et al., 1993). the 
concern is that people who use drugs experiencing these 
symptoms may be suffering from a more serious illness such 
as pneumonia, endocarditis, or hepatitis and therefore it 
is recommended that all febrile cases be hospitalized as a 
measure of precaution, which presents a significant burden 
on the healthcare system (Harrison & Walls, 1990).

Although a relatively small amount of research has exam-
ined cotton fever, it is important to advise clients not to use 
household items like cotton balls and Q-tips as filters. these 
items are not sold in sterile packaging and therefore may 
contain bacteria even when not reused. Of course, once 
sterile cotton is removed from packaging it too becomes 
exposed to potential bacterial contamination from the sur-
rounding area. depending on the type of filters provided 
and assembly of safer injection kits, nSP staff may want 
to consider handling filters has little as possible and do so 
while wearing clean gloves.

Bacterial infection 

Microbiological studies that have examined the injection 
equipment of people who use heroin have found bacteria 
in their needles, most notably variations of the Streptococ-
cus and Staphylococcus bacterium. these are the two bac-
teria responsible for the formation of abscesses (caflisch  
et al., 1999). 

In a study carried out in 1997, caflisch and colleagues mea-
sured the bacterial growth in sterile syringes after they had 
been used for injection with three different types of filters. 
Bacterial contamination was found in 23 of 24 syringes used 
with a cigarette filter; in 20 of 24 syringes used with a filter 
with a pore width of 20 μm; and in only 6 of 24 syringes 
when a filter with a pore width of 0.22 μm was used. the 
authors concluded that a filter with a pore width of 0.22 μm 
was significantly more effective in preventing bacterial con-
tamination of syringes than both cigarette and larger pore 
width filters (relative risk (rr)=18.0) and the 20-μm filter 
(rr=4.5; caflisch et al., 1999). 

Particles entering the body

foreign particles entering the body through injection drug 
use can lead to deep vein thrombosis (dVt) and other 
health complications. Injection drug use was observed as a 
risk factor for dVt in a study that examined the cause of ve-
nous thromboembolism among 322 women aged 16 to 70 
years accessing hospital care in glasgow, Scotland for vein 
thrombosis (Mccoll et al., 2001). Injection drug use was as-
sociated with 21% of all cases of dVt observed among this 
group. Among women under 40 years of age, the dVt-relat-
ed risk attributed to injection drug use was even more pro-
nounced. Among this younger group of women, injection 
drug use was associated with 52% of cases of dVt, leading 
the study authors to conclude that injection drug use may 
be the most common risk factor for dVt in their region (Mc-
coll et al., 2001).

When some types of drugs are prepared for injection (es-
pecially drugs that are not intended for injection, but were 
formulated for swallowing), there may be increased risk 
of large particles entering the body. Pharmaceutical tab-
lets contain fillers like talc or cornstarch that can enter the 
bloodstream and may cause pulmonary emboli and other 
complications (roux et al., 2011). A study in france compared 
the effectiveness of use of a filter with a pore size of 10 μm 
versus no filter at reducing particles in solutions containing 
dissolved generic buprenorphine and ritaline® (roux et al., 
2011). the authors found that filtering both drug solutions 
was effective at significantly reducing the number of large 
particles. McLean et al. (2009) examined filtration of solu-
tions made from slow-release morphine tablets. they found 
that cigarette filters removed most large particles, but not 
smaller particles. commercially available syringe filters (0.45 
and 0.22 μm) substantially reduced the number of particles, 
though would sometimes block. Another complication may 
arise with heating drug solutions made from pharmaceuti-
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cal tablets. Waxy components of some tablets can be melted 
down and will pass through filters, but upon cooling these 
waxy components may re-solidify and potentially cause 
harms (Anex Bulletin, 2011; McLean et al., 2009).

Intravascular talcosis (‘chalk lung’) and talc retinopathy

failure to properly filter out impurities and filler materials 
such as talc can lead to a condition known as intravascu-
lar talcosis (talcum powder deposited into the blood ves-
sels of the lungs; griffith et al., 2012). An unfiltered drug 
solution prepared from oral medications may deposit talc in 
the lungs, liver, and/or heart valves; from the lungs, the talc  
may eventually access and lodge within the eyes (drenser 
et al., 2006).

Filter distribution policies
the distribution of filters is an important way for nSPs to 
reduce the risks associated with sharing or reusing filters. 
filters with small pore widths help prevent particles and, if 
small enough, bacteria, from entering the body which can 
lead to health-related harms like abscesses and dVt. A sys-
tematic review by gillies et al. (2010) suggested that more 
research is needed regarding evidence that demonstrates 
that providing sterile injection-related equipment reduces 
HcV transmission. Aspinall et al. (2012) found a dose-re-
sponse relationship between filter uptake and filter shar-
ing. Among a sample of 2,037 people who inject drugs in 
Scotland, those who had obtained more than 30 filters in 
a typical week during the last 6 months had significantly 
lower odds of filter sharing in that time compared to those 
who did not obtain filters (Aspinall et al., 2012). In another 
multivariate model, participants who experienced a short-
fall of more than 10 filters in a typical week had increased 
odds of sharing filters. these findings suggest a connection 
between filter provision, uptake, and risk behaviours. 

the number of core and satellite nSPs in Ontario that were 
distributing filters significantly increased between 2006 and 
2008, after the release of provincial best practice recom-
mendations (Strike et al., 2011). In 2008, 90% of core nSPs 
and 93% of satellite nSPs that were distributing filters were 
doing so without placing limits on the number provided to 
clients (Strike et al., 2011).

In an evaluation of the OHrdP, Leonard and germain (2009) 
found that nearly all baseline participants (94%) and final 
participants (95%) reported filtering before injection in the 
previous six months. Most of these participants reported us-
ing non-recommended filters as their most frequently used 

filter materials (where the recommended filter was 0.22 
μm). However, there was a statistically significant decrease 
in the proportion of final participants who reported using 
non-recommended materials and an increase in the propor-
tion of final participants who reported using only recom-
mended materials most frequently compared to baseline. It 
should be noted that the OHrdP provides 100% cotton fil-
ters that come in two sizes, medium and large, though they 
had previously offered a small size as well. their offered fil-
ters have a larger pore width than the recommended 0.22 
μm due to “availability, client preference and cost” (www.
ohrdp.ca).

A study of 275 people who inject drugs in Montreal found 
that sterile filters were reportedly used for at least half of all 
injecting episodes by 23% of participants (Morissette et al., 
2007). In this study, factors associated with sterile filter use 
were having at least high school education, injecting heroin, 
and injecting alone. 

Another study, undertaken in france, used qualitative 
(241 questionnaires from people who inject drugs and fo-
cus groups with a total of 23 people who inject drugs) and 
quantitative analyses to examine filter preferences (Kei-
jzer & Imbert, 2011). they found that 72% of participants 
reported using a Sterifilt filter “always” or “frequently” 
with at least one of the substances they injected in the last 
month. the filter was used more often by people who inject 
at least 2 to 7 days a week. A majority of people who inject 
buprenorphine (64%) reported using the filter. Keijzer and 
Imbert (2011) found that reasons for not using the Sterifilt 
included filter membrane clogging, filtration preparation 
time, beliefs that cocaine and heroin filtration were not as 
important as buprenorphine filtration, and the availability 
of the filters (which were not accessible from vending ma-
chines or pharmacies). the main reasons for using the Steri-
filt were quality of the filter and beliefs that using it would 
help prevent health-related harms (Keijzer & Imbert, 2011).

there are programs in South Australia that offer a range of 
filters, where 0.22 μm filters are considered bacterial filters 
and 5.0 μm filters are intended to get rid of chalk from cer-
tain tablet preparations (Anex Bulletin, 2011).
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Coverage
While reported increases in filter distribution among On-
tario nSPs are encouraging, the availability of filters across 
this and other provinces may not be uniform. national data 
about nSP filter distribution in canada is lacking. A study 
from British columbia notes that determining reach and 

availability of harm reduction supplies is challenging (Bux-
ton et al., 2008). We can employ numbers from Ontario (ta-
ble 3.1) as an example of filter distribution volume. this type 
of information is made possible by having central distribu-
tion programs and tracking systems.

Other issues specific to filters
not only are cigarette filters not effective filters, they may 
contain small glass particles (www.ohrdp.ca). further, if the 
cigarette where the filter came from was smoked the filter 
may contain other harmful substances (www.ohrdp.ca).

Additional evidence
numerous studies have examined injection-related equip-
ment, but did not examine behaviours related to or the role 
of each piece of equipment separately. for example, in some 
studies participants were asked if they ever shared a “cooker, 
filter, or water.” As a result, it is difficult to determine from 
these studies if filters are more likely than other pieces of 
injection equipment to be shared and therefore contribute 
greater or lesser potential risk of HIV or HcV transmission. 
Please see Appendix B, Other Injection-related equipment 
Supporting evidence.

Filter distribution evidence summary
the evidence that informs this chapter came from predomi-
nantly observational studies. Other types of studies were em-
ployed less frequently. cross-sectional studies were the main 
type of study to contribute evidence on risk behaviours such 

as sharing injection equipment. Prospective cohort studies 
were also fairly common in this literature. Laboratory stud-
ies – particularly virologic testing of cookers, filters, water, 
tourniquets, and/or swabs collected from community and 
clinical settings – have contributed knowledge regarding the 
potential transmissibility of HIV, HcV, and other pathogens 
via injecting equipment. review papers, including a few sys-
tematic reviews, have covered a variety of related topics and 
some clinical case reports/studies have provided information 
on infections among people who inject drugs. We did not 
find reports of randomized controlled trials (rcts) or other 
experimental designs that were applicable for this chapter. 
As noted previously in this document, although rcts are 
considered to provide the highest quality evidence, it is not 
always feasible to conduct this type of research with harm 
reduction programs.

Although the evidence base has grown in recent years, 
there are notable gaps in the literature on other inject-
ing equipment. Studies that are well designed to mea-
sure the magnitude of risk of HIV, HcV, and other blood-
borne pathogen transmission from sharing each item of  
injecting equipment are needed. there are also few empir-
ical studies that address injecting equipment distribution 
policies and coverage.

Table 3.1 Total other injection equipment ordered in 2012

Equipment Ontario – Total units British Columbia – Total unitsc

cookersa 2,560,000 1,027,000

filters 19,109,750 n/Ad

Ascorbic acid 1,038,000 542,000

Sterile waterb 4,838,100 3,616,000

Alcohol swabs 10,652,000 7,147,400

tourniquets 603,000 357,100

a for Ontario, this includes Spoons (528,000), Stericups (395,000), and Stericups-Mc (1,637,000) ordered.
b for Ontario, this includes 10 mL (19,100) and 3 mL (4,819,000) ordered.
c Bc province totals include order numbers by five regional health authorities.
d filters unfunded by Bc program at the time. 

Sources: OHrdP 2012 Summary of Product units Ordered and Bc Harm reduction Supply by Health Authority (2012).  
(modified from original sources)
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Description of how acidifiers are used
to inject some drugs such as crack cocaine and some forms 
of heroin, people who inject drugs must first convert the 
drug into a water-soluble form by adding an acid. the acidi-
fier is added to the drug and water solution in the container 
or “cooker” to dissolve the drug before injection. common 
acidifiers include ascorbic, citric, and acetic acids.

Pure ascorbic (vitamin c) or citric acids are not always avail-
able. When these acids are not available, people who in-
ject drugs may use more common and accessible acids such 
as lemon juice – fresh and from plastic bottles – which can 
introduce risks of bacterial infection (gallo et al., 1985; 
Shankland & richardson, 1988). Some programs in canada 
are currently investigating whether other acids, like vine-
gar, may also be recommended as safer-use acidifiers (Leb-
ounga Vouma, personal communication, 2012). there is no 
evidence in the literature that using vinegar as an acidifier 
to dissolve some drugs is harmful. there is a risk of disease 
transmission when acidifiers or any of the pieces of equip-
ment used to prepare, share, or inject the drug solution are 
contaminated with HIV, HcV, HBV, or other pathogens. to 
reduce the risk of transmission from contaminated acidifier 
sources, clients need to use a new acidifier each time.

Evidence of acidifiers as vectors of HIV and  
HCV transmission 
HcV and HIV can be transmitted through the sharing of con-
taminated injection-related equipment (Hagan et al., 2001; 
Shah et al., 1996; thorpe et al., 2000, 2002; Vlahov et al., 
1997). If several people who inject drugs were to use the 
same acidifier source for their injections, the acidifiers could 
be possible reservoirs for pathogens. If a person living with 
HIV or HcV loaded their previously used syringe from a com-
munal acidifier source, the other members of the injection 
group would thus be exposed to the blood-borne pathogen 
upon drawing up the contaminated acid. 

the sachets of acidifiers offered by some programs are de-
signed to provide an individual with enough acid for only 
one injection (www.exchangesupplies.org), thus discour-
aging multi-person use of acidifiers and reducing the pos-
sibility of HIV or HcV infection. Single-use sachets may also 
encourage frequent visits to pharmacies and nSPs, allowing 
for frequent contact between people who inject drugs and 
knowledgeable staff.

 Ascorbic acid distribution

 Recommended best pRactice policies to facilitate use of ascorbic acid to dissolve drugs (e.g., crack cocaine, 
some forms of heroin) and to reduce the risk of vein damage and bacterial and fungal infections associated with use 
of other types of acidifiers:

•	 Ask clients if ascorbic acid is required to dissolve the drug(s) to be injected

•	 If needed, provide single-use sachets of ascorbic acid in the quantities requested by clients with no limit on the num-
ber of sachets provided per client, per visit

•	 If needed, offer acidifiers with each needle provided

•	 Provide pre-packaged safer injection kits (needles/syringes, cookers, filters, ascorbic acid when required, sterile  
water for injection, alcohol swabs, tourniquets, condoms and lubricant) and also individual safer injection  
supplies concurrently

•	 Educate clients about the potential HIV- and HCV-related risks associated with sharing acidifiers, the risks of fungal 
infections associated with using spore-contaminated lemon juice and other acids like acetic acid, and the correct sin-
gle-person use of acidifiers including instruction on how to determine the amount of acid that is needed to dissolve 
the drug of choice

•	 Educate clients about the proper disposal of used acidifiers

•	 Provide multiple, convenient locations for safe disposal of used equipment
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Evidence of risk behaviours
Preparing a drug with an acidifier is a common practice 
among people who inject drugs. garden et al. (2004) eval-
uated the provision of single-use citric acid sachets among 
a group of 360 people who inject drugs (280 men and 80 
women between the ages of 17 and 52) in glasgow, Scot-
land and found that 94% reported using an acidifier to 
dissolve their drug prior to injection. All participants had at 
one point used single-use citric acid sachets. two thirds of 
the sample had tried using lemon juice as an acidifier. 

evidence is more mixed, albeit limited, regarding whether 
sharing acidifiers is common practice. Survey data from On-
tario, collected between 2010 and 2012 as part of the I-track 
Study, found that 5.6% of the 953 people who inject drugs 
sampled had borrowed acidifiers (average of data from to-
ronto, Kingston, Sudbury, thunder Bay, and London, Ontar-
io; unpublished data). In 2004, the Scottish drugs forum and 
the glasgow Involvement group surveyed 76 people who 
inject drugs to gain feedback on existing needle exchange 
provisions. ninety-one percent of respondents shared 
spoons and acidifiers (combined) most frequently, indicat-
ing a potential risk of infection with HIV or HcV through 
indirect sharing. the authors also found that 41% of respon-
dents included acidifiers as one of their top five provision 
requests (Scottish drugs forum and glasgow Involvement 
group, 2004).

Correlates of risk behaviours
In the study mentioned above by garden et al. (2004),  
men were significantly more likely to use lemon juice com-
pared to women (p<0.05). People who injected more fre-
quently (p<0.05) and those with longer injecting careers 
(p<0.001) were also significantly more likely to inject using 
other acidifiers.

Incidence and prevalence of HIV, HCV and HBV 
among people who inject drugs in Canada
national incidence and prevalence data specifically on peo-
ple who share acidifiers are unavailable. (See incidence and 
prevalence among people who inject drugs in Canada tables 
in the chapter on needle and syringe distribution)

Other health-related harms
Bacterial and fungal infection

Some common household acids like lemon juice have the 
properties of a growth medium for certain bacteria and fun-
gi (gallo et al., 1985). these organisms can infect the heart 
in the form of endocarditis and the eyes in the form of can-
didal endophthalmitis, which can lead to blindness (gallo et 
al., 1985; garden et al., 2004). 

Shankland and richardson (1988) examined the epidemi-
ology of an outbreak of candidal endophthalmitis among 
people who use heroin in the united Kingdom. Isolates of 
the organism candida albicans were found in the lemon 
juice used by the affected people who inject drugs. Similarly, 
garden et al. (2004) in the study described previously found 
that 38% of people who inject drugs who reported using 
an acidifier had experienced some sort of eye problem, and 
those who injected more frequently were significantly more 
likely to experience eye problems than those who injected 
less frequently (p<0.001).

Mcguigan et al. (2002) examined the presence of clostridi-
um novyi type A and other spore-forming organisms among 
a group of 60 Scottish people who inject drugs during an 
outbreak between April and August 2000. clostridium 
novyi is a bacterial strain that can lead to necrotizing fas-
ciitis (flesh-eating disease), a potentially fatal condition. In 
this study, 31 cases involved women, the majority of whom 
had injected heroin and citric acid extravascularly. the pre-
dominant symptoms included soft-tissue infection, necro-
tizing fasciitis, and multiple organ failure leading to death. 
twenty-three people died, likely as a result of a toxin-pro-
ducing organism. the authors hypothesised that this was an 
opportunistic infection involving the extravascular injection 
of heroin and citric acid contaminated with c. novyi type A 
spores. the acidic solution damaged the soft tissue and the 
associated toxin led to severe local inflammation (Mcguigan 
et al., 2002). 

Vein damage

Any acid injected into the bloodstream is likely to cause ves-
sel irritation and possible local vein damage. It is important 
therefore to use the smallest amount of acid possible in 
order to dissolve a drug and avoid vascular harm (Scott et 
al., 2000). for this reason and other hygienic reasons, citric 
and ascorbic acids are sometimes packaged into single-use, 
airtight, and water-resistant sachets of 100 mg and 300 
mg, respectively. Ascorbic acid (vitamin c) is often recom-
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mended and provided to people who inject drugs by harm 
reduction programs (e.g., www.ohrdp.ca; www.towardthe-
heart.com) as it is less irritating to the veins and has a large 
margin of safety, which is why we recommend it over citric 
acid. this margin allows more room for “error” as a small 
amount of extra ascorbic acid will be unlikely to cause ves-
sel damage. Anecdotal accounts have suggested that vita-
min c is perceived as less irritating for veins (Scott, 2010). 
However, citric acid can be distributed in a pure form that is 
readily available (i.e., not in tablet form) and of consistent 
strength, therefore making it relatively easy to use (garden 
et al., 2004). It is important that people who inject drugs 
are aware that vitamin c sachets are three times the size of 
citric acid sachets since vitamin c is a weaker acid. thus, if 
people who inject drugs were to switch from using vitamin 
c to using citric acid, they should be made aware of the dif-
ference in strength and reduce the amount of acid used for 
injection in order to avoid experiencing pain and vein dam-
age. exchange Supplies has an instructional video available 
from their website that shows a lab experiment designed to 
help people who inject drugs know how much acidifier to 
add (www.exchangesupplies.org). Bc Harm reduction Strat-
egies and Services recommends that for crack cocaine the 
amount of vitamin c needed is about one-quarter the size 
of the rock; although they also note that the amount of vi-
tamin c needed to fully dissolve drugs like crack cocaine and 
brown or black tar heroin will vary with drug purity (www.
towardtheheart.com). 

Other concerns

A concern for people who use ascorbic acid is evident from 
hospital data which document that large infusions of vita-
min c have been linked to the formation of kidney stones. 
However, this is not usually a concern for people who inject 
drugs since the amount of acid used per injection is relative-
ly small (garden et al., 2004). 

due to the potential risk of all acidifier-related problems, 
once a sachet has been opened, any leftover acid should be 
disposed of so that it does not become contaminated and 
potentially lead to infection. 

Some nSP clients may ask about ingesting vitamin c  
with water. clients should be made aware that all types  
of acidifiers distributed by nSPs are meant for injection  
purposes only.

Acidifier distribution policies
the distribution of single-use sachets of ascorbic acid is the 
best way for nSPs to reduce HcV- and HIV-related risks associ-
ated with sharing acidifiers and to prevent the bacterial and 
fungal infections associated with using spore-contaminated 
lemon juice or other liquid acids as acidifiers. Although, it 
has been suggested that, “there is no evidence that the cit-
ric acid reduces harm for [people who inject drugs]; howev-
er, some believe that providing it would improve the use of 
services” (Matheson et al., 2008, p. 137). 

compared to 2006, in 2008 more core and satellite nSPs in 
Ontario were distributing acidifiers recommended by best 
practices (Strike et al., 2011). In 2008, 96% of core nSPs and 
87% of satellite nSPs that responded to the survey and were 
distributing acidifiers were doing so without placing limits 
on the number provided to clients (Strike et al., 2011).

Leonard and germain (2009), in an evaluation of the 
OHrdP, found that the greatest proportions of people who 
inject drugs in their sample reported making acidifiers from 
different sources; however, there was a decline in this re-
ported practice observed between final participants (71%) 
and baseline participants (77%). there was also an increase 
observed in the proportion of final participants (51%) who 
reported that on at least one occasion they had collected 
acidifiers from an nSP compared to baseline (37%). In a uK 
study, Beynon et al. (2007) reported that the introduction 
of citrate (citric acid) at nSPs did not negatively affect nSP 
attendance and that people who attended pre- and post-ci-
trate visited more frequently post citrate, giving staff more 
opportunities for intervention and referrals. 

Coverage
While reported increases in acidifier distribution among 
Ontario nSPs are encouraging, the availability of acidifiers 
across this and other provinces may not be uniform. nation-
al data about nSP acidifier distribution in canada is lacking. 
A study from British columbia notes that determining reach 
and availability of harm reduction supplies is challenging 
(Buxton et al., 2008). We can employ numbers from Ontar-
io and British columbia (table 4.1) as examples of ascorbic  
acid distribution volume. this type of information is  
made possible by having central distribution programs and 
tracking systems.
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Other issues specific to acidifiers
the OHrdP advises programs to rotate their acidifier inven-
tories to make sure that products have not expired prior to 
distribution (www.ohrdp.ca). the OHrdP also recommends 
that programs consider their injection kit content as not all 
types of drugs require an acidifier – thus, including sachets 
in every kit may be wasteful and not cost-effective. In this re-
gard, clients should also be asked if ascorbic acid is required 
to dissolve the drug(s) to be injected.

Ascorbic acid distribution evidence summary
the evidence that informs this chapter came from predomi-
nantly observational studies. Other types of studies were em-
ployed less frequently. cross-sectional studies were the main 
type of study to contribute evidence on risk behaviours. Lab-
oratory studies have contributed knowledge regarding the 
potential transmissibility of HIV, HcV, and other pathogens 
via injecting equipment. clinical case reports/studies have 
provided information on infections among people who in-
ject drugs. We did not find reports of randomized controlled 
trials (rcts) or other experimental designs that were appli-
cable for this chapter. As noted previously in this document, 
although rcts are considered to provide the highest quality 
evidence, it is not always feasible to conduct this type of re-
search with harm reduction programs.

Although the evidence base has grown in recent years, 
there are notable gaps in the literature on other inject-
ing equipment. Studies that are well designed to mea-
sure the magnitude of risk of HIV, HcV, and other blood-
borne pathogen transmission from sharing each item of  
injecting equipment are needed. there are also few empir-
ical studies that address injecting equipment distribution 
policies and coverage.

Table 4.1 Total other injection equipment ordered in 2012

Equipment Ontario – Total units British Columbia – Total unitsc

cookersa 2,560,000 1,027,000

filters 19,109,750 n/Ad

Ascorbic acid 1,038,000 542,000

Sterile waterb 4,838,100 3,616,000

Alcohol swabs 10,652,000 7,147,400

tourniquets 603,000 357,100

a for Ontario, this includes Spoons (528,000), Stericups (395,000), and Stericups-Mc (1,637,000) ordered.
b for Ontario, this includes 10 mL (19,100) and 3 mL (4,819,000) ordered.
c Bc province totals include order numbers by five regional health authorities.
d filters unfunded by Bc program at the time. 

Sources: OHrdP 2012 Summary of Product units Ordered and Bc Harm reduction Supply by Health Authority (2012).  
(modified from original sources)
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Description of how sterile water is used
Prior to injection, drugs in powder, solid, or tablet form 
need to be mixed with water to make a solution that can be 
injected into the bloodstream. A needle is often placed into 
a water source and water is drawn up into the syringe. the 
water is then squirted into a container – usually a spoon or 
‘cooker’ – for mixing with and dissolving the drug. However, 
inserting a needle into a water vial may dull or ‘barb’ the 
needle which can lead to skin and vein damage, so water vi-
als should be designed to be opened in a manner (e.g., easy 
twist-off cap) that allows a person to drip the water directly 
into the cooker. 

While a new, sterile needle for each injection is recommend-
ed, some people who inject drugs may rinse their needles 
between injections by flushing the needle with water to re-
move any blood from the previous injection. Other injection 
equipment, such as cookers, may also be rinsed between 
uses. needles from different users may be placed into the 
same water source for drawing up water for either mixing 
or rinsing purposes. there is a risk of disease transmission 
when water or any of the pieces of equipment used to pre-

pare, share, or inject the drug solution are contaminated 
with HIV, HcV, HBV, or other pathogens. to reduce the risk 
of transmission from contaminated water, clients need to 
use a new, sterile water source each time.

Evidence of water as a vector of HIV, HCV, and  
HBV transmission 
When a water source is shared or used by more than one 
person, there is a chance that small amounts of blood from 
any piece of equipment that comes in contact with the wa-
ter will be deposited into the water and create risks for HIV, 
HcV, HBV, or bacterial transmission.

Water for mixing and rinsing can potentially become con-
taminated with HIV if a person who injects drugs who is 
HIV-positive places a previously used needle into a commu-
nal water source. Shah et al. (1996) examined previously 
used injection equipment from shooting galleries in Miami, 
florida for the presence of HIV-1. Antibodies to HIV-1 were 
detected in one (6%) of 17 rinse waters. components of HIV-
1 were detected in 38% (5/13) and 67% (10/15), respectively, 
of the rinse waters examined (Shah et al., 1996). 

 Sterile water distribution

 Recommended best pRactice policies to facilitate use of injection-grade sterile water for each injection  
and reduce transmission of human immunodeficiency virus (HIV), hepatitis C (HCV), hepatitis B (HBV), and other 
pathogens, and to prevent bacterial infection from the use of non-sterile water and other fluids: 

•	 Provide single-use, 2 mL plastic vials with twist-off caps of sterile water for injection in the quantities requested by 
clients with no limit on the number of vials provided per client, per visit. If 2 mL vials of sterile water for injection are 
not available, distribute the smallest size of vial available.

•	 Offer a sterile water vial with each needle provided

•	 Provide pre-packaged safer injection kits (needles/syringes, cookers, filters, ascorbic acid when required, sterile  
water for injection, alcohol swabs, tourniquets, condoms and lubricant) and also individual safer injection  
supplies concurrently 

•	 Dispose of empty water vials in accordance with local regulations for biomedical waste

•	 Educate clients about the HIV- and HCV-related risks associated with sharing mixing and rinse waters, the risks of using 
non-sterile water (such as tap, bottled, rain, puddle, and urinal water) and other fluids (such as saliva and urine), and 
the correct single-person use of mixing and rinse water

•	 Educate clients about the proper disposal of used water

•	 Provide multiple, convenient locations for safe disposal of used equipment
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Small amounts of blood in rinse water can potentially be 
enough to transmit HcV between people who inject drugs. 
crofts et al. (1999) examined previously used injection equip-
ment from 10 Australian injection settings for the presence 
of HcV rnA which HcV was detected in 33% (1/3) of the 
water samples tested. In a study from france, HcV rnA was 
not detected on used water vials (70 vials in total) collected 
from multiple sites (thibault et al., 2011). doerrbecker et al. 
(2013) performed an experimental analysis to examine HcV 
stability in water and viral association with different types 
of water container materials (i.e., plastic, aluminum, and 
glass). these authors found that, depending on the dose of 
the virus, HcV can survive in water for up to 3 weeks and 
longer. no residual virus was detected in the glass container; 
HcV was most strongly associated with the aluminum con-
tainer followed by the plastic container. thus, even water 
container material may present a risk of HcV transmission 
in instances where previously used containers are emptied 
and/or washed out and refilled with water. Such findings 
underscore the need for people who inject drugs to have 
their own, single-use sources of water.

epidemiologic studies have documented increased HcV risk 
through injecting with previously used water. evidence from 
cohort studies documents an elevated risk of HcV serocon-
version attributed to sharing rinse water. Hagan et al. (2001) 
measured HcV seroconversion among a cohort of 317 peo-
ple who inject drugs in Seattle who tested negative for HcV 
antibody at recruitment. the risk of HcV seroconversion 
was elevated for those who shared rinse water, although it 
was not statistically significant (Hagan et al., 2001). Similarly, 
thorpe et al. (2000) measured HcV incidence among a co-
hort of 700 people who inject drugs aged 18 to 30 in chica-
go between 1997 and 1999. Sharing rinse water doubled the 
risk of HcV seroconversion among study participants. the 
adjusted relative hazard (ArH) of HcV seroconversion was 
highest for sharing cookers (ArH=3.48; 95%cI: 1.43-8.48), 
immediately followed by sharing rinse water (ArH=2.21; 
95%cI: 1.06-4.63; thorpe et al., 2000). finally, a recent re-
view of studies reporting HcV seroincidence found an as-
sociation between HcV seroconversion and sharing of rinse 
water (Prr = 1.98, 95% cI 1.54, 2.56; Pouget et al., 2011).

A study on risk factors for HBV infection among people who 
inject methamphetamine in Wyoming found that sharing 
water used for mixing or rinsing was statistically associated 
with HBV infection (94% of case-patients versus 44% of con-
trols; Vogt et al., 2006). In hypothesis-generating interviews, 
people who inject drugs noted that often rinse water was 
not changed between injecting episodes “and was some-

times contaminated visibly with blood” (Vogt et al., 2006, 
p. 729). 

Evidence of risk behaviours
the sharing of mixing and rinse water is a frequent prac-
tice among people who inject drugs. the POInt Project con-
ducted by Leonard et al. (2005) examined injection-related 
risk behaviours among 418 men and 85 women who inject 
drugs in Ottawa. Seventeen percent of study participants 
reported using water from a container into which anoth-
er person had put a used syringe in the six months prior to 
their baseline interview, and women were significantly more 
likely than men to have shared someone else’s rinse water 
(p<0.001). Sharing of water persisted even among those 
who do not share needles. Among the 402 participants who 
had not injected with a used needle in the six months prior 
to their baseline interview, 15% reported using water from 
a container into which someone else had put a used syringe 
in the six months prior to their baseline interview, and 9% 
had done so in the month prior to their baseline interview 
(Leonard et al., 2005). In a study of 145 people who inject 
drugs in London, Ontario, 36% of participants distributed 
used water in the past six months (Strike et al., 2010). re-
use of water was reported by 19% of participants (Strike et 
al., 2010). More recent survey data from Ontario, collected 
between 2010 and 2012 as part of the I-track Study, found 
that 15.5% of the 953 people who inject drugs who partici-
pated had borrowed water (average of data from toronto, 
Kingston, Sudbury, thunder Bay, and London, Ontario; un-
published data).

Other studies have reported nearly half of study participants 
shared rinse water (Huo et al., 2005; thorpe et al., 2001). 
Koester et al. (1990) conducted a study examining the risk 
of HIV transmission from shared drug equipment among 
280 people who inject drugs in three racially distinct neigh-
bourhoods in denver, colorado. Seventy-five percent of 
participants had shared rinse water, and among this group, 
47% reported sharing rinse water more than half the time 
(Koester et al., 1990). Similarly, Wang et al. (1998) analyzed 
the results from two 1997 studies among people who use 
opiates in Zurich, Switzerland. fifty percent of people who 
inject drugs had shared water from a communal container, 
and participants measured the water using their own sy-
ringes which had been used more than once 83% of the 
time (Wang et al., 1998).

these practices are a concern as communal water can be-
come contaminated if an individual living with HcV or HIV 
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were to place a previously used needle into the water, po-
tentially exposing other members of the group to infection.

Correlates of risk behaviours
rinse water was shared 77% of the time in an ethnograph-
ic study that examined drug acquisition and the sharing of 
injection drug equipment in 54 “networks” of people who 
inject drugs selected from six American cities and Puerto 
rico (needle et al., 1998). Sharing rinse water was found to 
be a more frequent practice among the lower-risk networks 
which were defined as groups that did not share drug solu-
tions or needles, but had at least one member who injected 
with previously used injection drug equipment. When drugs 
were purchased by a lower-risk group, rinse water was 
shared five times out of six episodes (needle et al., 1998). 

People who inject drugs and have a history of mental health 
problems appear to be more likely to share rinse water. In 
examining the relationship between a history of mental 
health problems and HIV- and HcV-related risk behaviours 
among a cohort of 2,198 people who inject drugs aged 18 to 
30 from five u.S. cities, Morse et al. (2001) found that those 
with a history of mental health hospitalization (Or=1.48; 
95%cI: 1.21-1.81) or suicidal ideation (Or=1.72; 95%cI: 1.44-
2.05) were more likely to report sharing rinse water. Other 
factors may be associated with sharing water too. Strike et 
al. (2010) found that factors associated with giving away 
used water included being male, having injected metha-
done, injected other stimulants, and moved three or more 
times in the past 6 months. In a study of unsafe practices 
among people who inject drugs in Vancouver, rachlis et al. 
(2010) found that frequent reporting of using a used water 
capsule was associated with requiring help injecting, being 
HIV-positive, and daily heroin injection. In a cross-sectional 
survey of 2,037 people who inject drugs in Scotland, sharing 
water was significantly associated with being female, home-
lessness in the last 6 months, having not injected in the last 
4 weeks, exclusive heroin injecting, and injecting more than 
once a day (Aspinall et al., 2012).

Incidence and prevalence of HIV, HCV and HBV 
among people who inject drugs in Canada
national incidence and prevalence data specifically on peo-
ple who share mixing and rinse water are unavailable. (See 
incidence and prevalence among people who inject drugs 
in Canada tables in the chapter on needle and syringe dis-
tribution)

Other health-related harms
to avoid the risks associated with sharing water, some peo-
ple may purchase their own sterile water from a local phar-
macy or try to prepare it at home by boiling tap water and 
storing it in a sealed container (Sorge & Kershnar, 1998). 
However, as some people who inject drugs will not have the 
financial resources to buy sterile water or have access to a 
stove, some may turn to non-sterile water sources such as 
tap, bottled, rain, puddle, or urinal water. non-sterile and/or 
shared water can become contaminated with bacteria that 
can lead to other health-related harms such as abscesses and 
infections such as endocarditis. these bacterial infections 
can have serious, even fatal, health implications for people 
who inject drugs. 

the use of non-sterile fluids such as urine or saliva, or tap, 
bottled, rain, puddle, or urinal water may expose a person 
to bacteria and other organisms causing infection or illness. 
Pseudomonas aeruginosa is an organism found in non-ster-
ile water sources such as toilets and was found to be the 
organism responsible for 10% of 180 cases of sternoclavic-
ular septic arthritis (inflammation caused by infection in 
the joints of the clavicle and sternum) reviewed by ross and 
Shamsuddin (2004). the authors found that injection drug 
use was the most common risk factor for this condition.

Other studies have found a relatively high prevalence of 
organisms normally found in the mouth in drug-related, 
soft-tissue abscesses as a result of using saliva to prepare a 
drug solution (calder & Severyn, 2003; gonzalez et al., 1993; 
Henriksen et al., 1994; Murphy et al., 2001). for example, 
gonzalez et al. (1993) conducted a four-year retrospective 
review of 59 people who inject drugs with drug-related ab-
scesses and reported that most of the organisms cultured 
were oral or skin flora.

Sterile water distribution policies
Provision of single-use vials of sterile water for injection is 
the best method to eliminate the risk of HIV and HcV trans-
mission through sharing mixing and rinse water and to pre-
vent bacterial infections through the use of non-sterile wa-
ter. Sterile water for injection vials should contain enough 
water to mix drugs into an injectable form. the sterile water 
vials are only effective if provided in sufficient quantity to 
ensure that each injection is prepared with a vial of sterile 
water. gillies et al. (2010) suggested in a systematic review 
that more research is needed to demonstrate that provid-
ing sterile injection-related equipment reduces risk of HcV 
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transmission. Aspinall et al. (2012) conducted a cross-sec-
tional survey of people who inject drugs in Scotland and 
found that those who had obtained sterile water in a typical 
week during the last 6 months had significantly lower odds 
of sharing water compared to those who did not obtain any 
sterile water. In another multivariate model, these authors 
found that participants who had a shortfall of sterile water 
in a typical week during the last 6 months had increased 
odds of sharing water. 

the Scottish drugs forum and the glasgow Involvement 
group surveyed 76 people who inject drugs in glasgow in 
2004 in order to gain feedback on existing needle exchange 
provisions. the authors reported that 26% of respondents 
included water as one of their top five provision requests. 
the number of core and satellite nSPs in Ontario that 
were distributing sterile water vials significantly increased 
between 2006 and 2008 (Strike et al., 2011). All core nSPs 
were distributing sterile water in 2008. ninety-four percent 
of core nSPs and 92% of satellite nSPs that responded to 
the survey and were distributing sterile water at the time 
were doing so without placing limits on the number of vials 
provided to clients (Strike et al., 2011). In an OHrdP evalu-
ation, Leonard and germain (2009) reported a significant 
change in the pattern of sterile water sources accessed by 
people who inject drugs. compared to baseline participants 
(55%), a greater proportion of final participants (62%) had 
accessed an nSP to obtain sterile water on at least one oc-
casion; fewer final participants (5%) compared to baseline 
participants (7%) reported accessing a community agency 
for sterile water. At the final evaluation point, however, 
many participants (65%) still reported using other sources 
of water. In another study of 275 people who inject drugs in 
Montreal, sterile water was reportedly used for at least half 
of all injecting episodes by 75% of participants (Morissette 
et al., 2007). In this study, using sterile water was associated 
with daily injecting and being HcV-negative.

Single-use vials of water have advantages over other types 
of containers of water because the vials cannot be recapped 
once opened, eliminating the opportunity for contamina-
tion and reuse. there has been debate about the size of vi-
als and grade of sterile water suitable for nSP distribution. 
there have been no formal investigations of the role that 
water vial size may have in sharing water. frontline workers 
have reported that clients may share from 10 mL vials of 
water. thus, distributing smaller vials of water, such as a 2 
mL vial, is recommended. 

A distinction between types of sterile water should be not-
ed. Sterile water for injection is designed for injection as it 
contains no added substances or microbial agents; however, 
it is sometimes packaged in a 10 mL format which is not 
desirable because of concerns about sharing water (www.
ohrdp.ca; www.towardtheheart.com). non-pyrogenic, ster-
ile water for inhalation is available in a smaller volume for-
mat and is distributed for injection by some harm reduction 
programs in canada and the united States (www.ohrdp.
ca). this water is not specifically manufactured for injection, 
but due to its smaller vial size this product may be better 
for promoting single use. nSP managers in canada have re-
quested that single-use 2 mL vials of sterile water for injec-
tion become available (Hopkins, personal communication, 
2012). exchange Supplies have single-use 2 mL water for in-
jection in glass vials (and also supply “snappers” to prevent 
cuts from opening the glass vials), but cannot ship these to 
jurisdictions outside of the united Kingdom (www.exchang-
esupplies.org). At the time of preparing this document, 2 mL 
vials of sterile water for injection were undergoing testing 
to be made available in canada.

Coverage
One sterile water vial should be available for each injection. 
In 2009/2010, half as many sterile water vials as syringes 
were distributed in British columbia (www.towardtheheart.
com). national data about nSP sterile water distribution 
in canada is lacking. A study from British columbia notes 
that determining reach and availability of harm reduction 
supplies is challenging (Buxton et al., 2008). We can employ 
numbers from Ontario and British columbia (table 5.1) as 
examples of sterile water distribution volume. this type of 
information is made possible by having central distribution 
programs and tracking systems. 



52

Best Practice recommendations for canadian Harm reduction Programs: Part 1

Other issues specific to sterile water
Plastic sterile water vials should be checked to ensure that 
they have not been punctured. there is a risk of freezing if 
sterile water is stored in colder temperatures. If sterile water 
is offered in containers with a gel cap, inserting the nee-
dle through this cap may contribute to dulling the needle 
(www.ohrdp.ca). Vials of sterile water for inhalation will 
have expiry dates, so programs should check their invento-
ries (www.ohrdp.ca).

Additional evidence
numerous studies have examined injection-related equip-
ment, but did not examine behaviours related to or the role 
of each piece of equipment separately. for example, in some 
studies participants were asked if they ever shared a “cook-
er, filter, or water.” As a result, it is difficult to determine 
from these studies if water sources are more likely than 
other pieces of injection equipment to be shared and there-
fore contribute greater or lesser potential risk of HIV or HcV 
transmission. Please see Appendix B, Other Injection-related 
equipment Supporting evidence.

Sterile water distribution evidence summary
the evidence that informs this chapter came from predomi-
nantly observational studies. Other types of studies were em-
ployed less frequently. cross-sectional studies were the main 
type of study to contribute evidence on risk behaviours such 
as sharing injection equipment. Prospective cohort studies 
were also fairly common in this literature. Laboratory stud-
ies – particularly virologic testing of cookers, filters, water, 
tourniquets, and/or swabs collected from community and 
clinical settings – have contributed knowledge regarding the 
potential transmissibility of HIV, HcV, and other pathogens 
via injecting equipment. review papers, including a few sys-
tematic reviews, have covered a variety of related topics and 
some clinical case reports/studies have provided information 
on infections among people who inject drugs. We did not 
find reports of randomized controlled trials (rcts) or other 
experimental designs that were applicable for this chapter. 
As noted previously in this document, although rcts are 
considered to provide the highest quality evidence, it is not 
always feasible to conduct this type of research with harm 
reduction programs.

Although the evidence base has grown in recent years, 
there are notable gaps in the literature on other inject-
ing equipment. Studies that are well designed to mea-
sure the magnitude of risk of HIV, HcV, and other blood-
borne pathogen transmission from sharing each item of  
injecting equipment are needed. there are also few empir-
ical studies that address injecting equipment distribution 
policies and coverage.

Table 5.1 Total other injection equipment ordered in 2012

Equipment Ontario – Total units British Columbia – Total unitsc

cookersa 2,560,000 1,027,000

filters 19,109,750 n/Ad

Ascorbic acid 1,038,000 542,000

Sterile waterb 4,838,100 3,616,000

Alcohol swabs 10,652,000 7,147,400

tourniquets 603,000 357,100

a for Ontario, this includes Spoons (528,000), Stericups (395,000), and Stericups-Mc (1,637,000) ordered.
b for Ontario, this includes 10 mL (19,100) and 3 mL (4,819,000) ordered.
c Bc province totals include order numbers by five regional health authorities.
d filters unfunded by Bc program at the time. 

Sources: OHrdP 2012 Summary of Product units Ordered and Bc Harm reduction Supply by Health Authority (2012).  
(modified from original sources)
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Description of how alcohol swabs are used
Alcohol swabs are used by people who use drugs to clean 
an injection site before injection. Additionally, people may 
want to use a swab to clean their fingers and thumb before 
an injection and to remove any blood resulting from the in-
jection on their fingers and other surfaces. there is a risk 
of disease transmission when alcohol swabs or any of the 
pieces of equipment used to prepare, share, or inject the 
drug solution are contaminated with HIV, HcV, HBV, or oth-
er pathogens. to reduce the risk of transmission from con-
taminated swabs, clients need to use new swabs every time.

Evidence of alcohol swabs as vectors of pathogen 
transmission 
Swabs can be contaminated with microbial pathogens and 
as such HcV may be transmitted between people who inject 
drugs when alcohol swabs are shared. crofts et al. (1999) 
examined previously used injection equipment from 10 Aus-
tralian injection settings for the presence of HcV rnA. HcV 
rnA was detected on 67% (6/9) of the alcohol swabs tested 
(crofts et al., 1999). In a more recent study from france that 
examined the presence of HcV on injection equipment col-

lected from multiple sites, HcV was detected at a high rate 
in pools of swabs (82%), especially when compared to the 
rate of contaminated syringes (32%; thibault et al., 2011). 
further, the levels of contamination on swabs were often 
10 times higher (median, 412 Iu/mL; range, 12–4932) than 
those on the syringes (median, 12 Iu/mL; range, 12–890). 
residual blood tended to be visible on both swabs and sy-
ringes (thibault et al., 2011). the authors suggested that the 
amount of residual blood on some swabs may have been 
greater than that in syringes; although they also noted that 
people tend to rinse syringes between uses. Because swabs 
may be a source for HcV contamination, the authors rec-
ommended that programs have strong messages about pre-
venting the sharing of swabs.

Evidence of risk behaviours
Alcohol swabs are sometimes shared among people who in-
ject drugs, but not as frequently as other equipment. for ex-
ample, Scottish drugs forum and the glasgow Involvement 
group surveyed 76 people in glasgow who inject drugs 
to gain feedback on existing needle exchange provisions. 
twenty-three percent of study participants had shared alco-

 Alcohol swab distribution

 Recommended best pRactice policies to facilitate use of sterile alcohol swabs for each injection to reduce 
transmission of human immunodeficiency virus (HIV), hepatitis C (HCV), and other pathogens, and to prevent  
bacterial infection from the reuse or non-use of swabs:

•	 Provide single-use, individually pre-packaged, and sterile alcohol swabs in the quantities requested by clients with no 
limit on the number of swabs provided per client, per visit. If clients request large quantities of alcohol swabs, make 
efforts to ensure that the swabs are being used for injection and not for the consumption of the non-beverage alcohol 
in the swabs.

•	 Offer sterile alcohol swabs with each needle provided

•	 Provide pre-packaged safer injection kits (needles/syringes, cookers, filters, ascorbic acid when required, sterile water for 
injection, alcohol swabs, tourniquets, condoms and lubricant) and also individual safer injection supplies concurrently

•	 Dispose of used alcohol swabs and other injection equipment in accordance with local regulations for biomedical 
waste

•	 Educate clients about the HIV- and HCV-related risks associated with sharing swabs, the risks of bacterial infection if 
the injection site is not cleaned with an alcohol swab prior to injection, and the correct single-person use of swabs

•	 Educate clients about the proper disposal of used swabs

•	 Provide multiple, convenient locations for safe disposal of used equipment
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hol swabs (Scottish drugs forum and glasgow Involvement 
group, 2004). In a study of 145 people who inject drugs in 
London, Ontario, distributive sharing of swabs in the past six 
months was reported by only 8% of participants and reuse 
of swabs was reported by 6% (Strike et al., 2010). More re-
cent survey data from Ontario, collected between 2010 and 
2012 as part of the I-track Study, found that only 3% of the 
953 people who inject drugs sampled had borrowed swabs 
(average of data from toronto, Kingston, Sudbury, thunder 
Bay, and London, Ontario; unpublished data). 

Many people who inject drugs are aware of the importance 
of cleaning their skin with their own individual alcohol swab 
as evidenced by the demand for alcohol swabs at nSPs. A 
study that reported on data collected from 208 people who 
inject drugs from three uS cities found that a majority of 
participants (92.5%) stated that they usually used alcohol 
pads to clean their injection site prior to injection (grau et 
al., 2009). Schechter et al. (1999), in examining the associa-
tion between nSP attendance and the spread of HIV among 
694 Vancouver people who inject drugs, 50% reported re-
ceiving alcohol swabs from the nSP. In the Scottish study 
described above, 21% of the study participants included al-
cohol swabs as one of their top five provision requests from 
the nSP (Scottish drugs forum and glasgow Involvement 
group, 2004). 

Correlates of risk behaviours
nSP attendance is an important factor when it comes to en-
couraging people to use their own swabs and clean their 
skin before injection. Longshore et al. (2001) investigated 
frequency of attendance at a rhode Island nSP and its as-
sociation with injection-related risk practices among 248 
people who inject drugs. those who visited the nSP less 
frequently were less likely to always clean their skin before 
injecting (AOr=0.33; 95%cI: 0.1-1.1, p<0.07). Although, as 
the authors note, the significance level falls just short of the 
conventional cut-off for statistical significance, likely due to 
small sample numbers (Longshore et al., 2001). Knittel et al. 
(2010), in an evaluation of a small nSP outside an urban area 
in Michigan, found that nSP follow-up participants were 
statistically more likely to clean their skin with alcohol be-
fore and after injecting compared to baseline.

Strike et al. (2010) found that factors associated with giv-
ing away used swabs included an Addiction Severity Index 
(ASI) score indicative of a mental health problem and being  
HcV negative.

Incidence and prevalence of HIV, HCV and HBV 
among people who inject drugs in Canada
national incidence and prevalence data specifically on peo-
ple who share alcohol swabs are unavailable. (See incidence 
and prevalence among people who inject drugs in Canada 
tables in the chapter on needle and syringe distribution)

Other health-related harms
using a sterile alcohol swab to clean the skin prior to injection 
can help reduce the occurrence of bacterial infections asso-
ciated with injection drug use. Vlahov et al. (1992) surveyed 
1,057 people who inject drugs in Baltimore, Maryland, and 
found that the occurrence of subcutaneous abscesses and 
endocarditis was less common among those who reported 
skin cleaning all the time. Although it should be noted that 
skin cleaning in this study also included methods other than 
use of alcohol swabs, such as use of soap and water. 

Murphy et al. (2001) examined the risk factors for skin and 
soft-tissue abscesses among 418 people who inject drugs in 
San francisco and reported that skin cleaning with alcohol 
was the only independent variable found to have a signifi-
cantly protective effect against abscess formation (Or=0.48; 
95%cI: 0.3-0.74, p<0.05).

A literature review that examined evidence on skin disin-
fection prior to intradermal, subcutaneous, and intramus-
cular (but not intravenous) injection found that there ap-
peared to be little clear evidence to support the need for 
skin disinfection (Infection control team, 2006). It was rec-
ommended that soiled skin be cleaned with soap and wa-
ter. further, if disinfection is to be performed it can be done 
with a pre-medicated 70% alcohol swab and the injection 
site should be rubbed with the swab for 30 seconds and al-
lowed to dry for another 30 seconds to render bacteria inac-
tive (Infection control team, 2006). However, the evidence 
reviewed was often from clinical settings. People who inject 
drugs in community settings may not have access to soap 
and clean water and may inject in environments where 
there is a much greater presence of bacteria and debris com-
pared to clinical settings. therefore, people who inject drugs 
are advised to clean their skin prior to injection with alco-
hol swabs, especially if basic cleaning agents (i.e., soap and 
water) are unavailable. In their practice notes about pre-in-
jection alcohol swabs, exchange Supplies recommends that 
when cleaning the injection site the swab should be drawn 
across the skin only once and in one direction (http://www.
exchangesupplies.org/shopdisp_A115.php?page=briefing). 
the reason for this is that when the swab is drawn across 



57

Best Practice recommendations for canadian Harm reduction Programs: Part 1

the skin it becomes contaminated; drawing it back over the 
injection site will deposit bacteria back onto the injection 
site. exchange Supplies also recommends letting the skin dry 
naturally before injection as allowing the alcohol to evapo-
rate is what destroys the bacterial cell walls.

Alcohol swab distribution policies
the distribution of sterile alcohol swabs to clients is the 
best way for nSPs to reduce the HcV-related (and potential 
HIV-related) risks associated with either the reuse or shar-
ing of alcohol swabs among people who inject drugs. Skin 
cleaning with alcohol prior to injection may also have a pro-
tective effect against the formation of abscesses and other 
bacterial infections. Because alcohol swabs are in high de-
mand, nSPs providing them may attract more people who 
inject drugs whose attendance at programs can lead them 
to make contact with other health and social services. 

nSPs are well placed to distribute alcohol swabs which 
should be individually wrapped in water-resistant packages. 
the number of satellite nSPs in Ontario that were distribut-
ing alcohol swabs significantly increased between 2006 and 
2008 and, in 2008, 100% of core nSPs and all satellite nSPs 
that responded to a survey were distributing alcohol swabs 
(Strike et al., 2011). ninety-four percent of nSPs and 97% of 

satellite nSPs that were distributing alcohol swabs in 2008 
were doing so without placing limits on the number provid-
ed to clients (Strike et al., 2011).

Leonard and germain (2009), in an evaluation of the OHrdP, 
found that compared to baseline participants (56%), a 
greater proportion of final participants (65%) reported use 
of sterile alcohol swabs at least once to clean the skin prior 
to injection. there was also a significant increase in the pro-
portion of final participants (83%) reporting sterile alcohol 
swabs as their most frequently used materials to clean the 
skin before injection compared to baseline (75%). 

Coverage
According to the OHrdP, people who inject drugs should 
have access to as many alcohol swabs as they request be-
cause swabs should be used to clean the skin when soap and 
water are not readily available. the OHrdP recommends 
that programs “estimate a minimum of two swabs per nee-
dle distributed” (www.ohrdp.ca). national data about nSP 
alcohol swab distribution in canada is lacking. We can em-
ploy numbers from Ontario and British columbia (table 6.1) 
as examples of alcohol swab distribution volume. this type 
of information is made possible by having central distribu-
tion programs and tracking systems. 

Table 6.1 Total other injection equipment ordered in 2012

Equipment Ontario – Total units British Columbia – Total unitsc

cookersa 2,560,000 1,027,000

filters 19,109,750 n/Ad

Ascorbic acid 1,038,000 542,000

Sterile waterb 4,838,100 3,616,000

Alcohol swabs 10,652,000 7,147,400

tourniquets 603,000 357,100

a for Ontario, this includes Spoons (528,000), Stericups (395,000), and Stericups-Mc (1,637,000) ordered.
b for Ontario, this includes 10 mL (19,100) and 3 mL (4,819,000) ordered.
c Bc province totals include order numbers by five regional health authorities.
d filters unfunded by Bc program at the time. 

Sources: OHrdP 2012 Summary of Product units Ordered and Bc Harm reduction Supply by Health Authority (2012).  
(modified from original sources)
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Other issues specific to alcohol swabs
Alcohol swabs should be used to clean the skin prior to 
injection, but should not be used to stop blood flow after 
injection because alcohol hinders blood coagulation which 
could leave injection sites susceptible to infection (grau et 
al., 2009; treloar et al., 2008). thibault et al. (2012), in a re-
ply about a study they conducted, noted that they observed 
blood-tainted swabs, indicating improper use by people 
who inject drugs (i.e., post-injection use). clients should be 
reminded that alcohol swabs are for skin cleaning prior to 
injection. to stop blood flow after injection, dry and ab-
sorbent pads may also be considered for distribution. the 
OHrdP conducted a small pilot study involving pre- and 
post-injection swab distribution (Zurba, personal commu-
nication, 2012). twenty-five Ontario nSPs distributed the 
pre- and post-injection swabs to clients and provided feed-
back, which included concerns about the swab packaging. 
Although there is currently not enough evidence about 
post-injection swab distribution, feedback from this pilot 
suggests that if nSPs distribute both types of swabs the 
packaging should be clearly marked to differentiate them 
and clients should be offered guidance regarding the prop-
er use of both swabs.

reports of intoxication and poisoning related to non-bever-
age alcohols (e.g., rubbing alcohol) have highlighted the po-
tential for alcohol swabs to be used as sources of alcohol for 
consumption. during the development of this document, 
this concern was raised by a number of stakeholders. there 
are reports in the medical literature of alcohol poisoning 
through consumption of surrogate alcohols such as hand 
sanitizers and rubbing alcohol (Blanchet et al., 2007; Book-
staver et al., 2008; doyon & Welsh, 2007; emadi & coberly, 
2007; engel & Spiller, 2010; francois et al., 2012; gormley et 
al., 2012; rich et al., 1990; Weiner, 2007). the term “surro-
gate alcohol” refers to substances “that contain ethanol or 
other potentially intoxicating liquids but are not intended 
for drinking, such as medicinal compounds, industrial spir-
its, automobile products, and cosmetics” (IcAP, 2010, p. 4). 
Included on this list are mouthwash and aftershave prod-
ucts. While there is no evidence to support or refute the po-
tential for the misuse of alcohol swabs, program managers 
and workers need to remain vigilant in their distribution of 
alcohol swabs for their intended purpose and also monitor 
distribution of swabs, particularly in instances where clients 
are not accessing any other supplies.

Alcohol swab distribution evidence summary
the evidence that informs this chapter came from predom-
inantly observational studies. Other types of studies were 
employed less frequently. cross-sectional studies were the 
main type of study to contribute evidence on risk behaviours 
such as sharing injection equipment. Laboratory studies – 
particularly virologic testing of cookers, filters, water, tour-
niquets, and/or swabs collected from community and clin-
ical settings – have contributed knowledge regarding the 
potential transmissibility of HIV, HcV, and other pathogens 
via injecting equipment. review papers, including a few sys-
tematic reviews, have covered a variety of related topics and 
some clinical case reports/studies have provided information 
on infections among people who inject drugs. We did not 
find reports of randomized controlled trials (rcts) or other 
experimental designs that were applicable for this chapter. 
As noted previously in this document, although rcts are 
considered to provide the highest quality evidence, it is not 
always feasible to conduct this type of research with harm 
reduction programs.

Although the evidence base has grown in recent years, 
there are notable gaps in the literature on other inject-
ing equipment. Studies that are well designed to measure 
the magnitude of risk of HIV, HcV, and other blood-borne 
pathogen transmission from sharing each item of injecting 
equipment are needed. there are also few empirical studies 
that address injecting equipment distribution policies and 
coverage.
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7 Tourniquet distribution

Description of how tourniquets are used
tourniquets or “ties” are used by people who inject drugs to 
“tie off” the vein; that is, to provide pressure to increase the 
blood flow into the preferred vein and facilitate injection. 
not all people who inject drugs need to use tourniquets to 
help make their veins more evident, including people who 
are relatively new to injecting drugs.

In the absence of a thin, pliable, stretchy tourniquet with 
a non-porous surface that is easy to release, people who 
use drugs may substitute pieces of rope, shoelaces, wire, 
condoms, leather or terry cloth belts, or bandanas. the ma-
jor disadvantage of these items is that they are not elastic 
enough for quick, easy release and may therefore cause 
trauma to the skin and veins (including vein rupture due to 
increased pressure), and may cause infiltration of blood and 
fluids into surrounding tissues. In addition, these items are 
hard to clean if they become splattered with blood.

Bc Harm reduction Strategies and Services have a useful di-
agram on their website showing a quick-release tourniquet 
method (http://towardtheheart.com/product/tourniquet). 

Evidence of tourniquets as vectors of HIV, HCV, and 
HBV transmission
It is possible that HcV and HIV could be transmitted be-
tween people who inject drugs by the shared use of tour-
niquets, although the magnitude of risk has not been de-
termined and may not be as high as it is for other types of 
injection-related equipment. In a microbiological study by 
rourke et al. (2001), 36% (75/200) of tourniquets sampled 
had visible bloodstains.

Participant observation studies of people who inject drugs 
in Australia (crofts et al., 1999) and Scotland (taylor et al., 
2004) have shown that tourniquets may be a potential 
source of exposure to blood-borne pathogens. for example, 
a person who injects drugs may use the tourniquet to stem 
the flow of blood after an injection. this person may then 
apply the tourniquet to an injecting partner’s arm, deposit-
ing a smear of blood on the skin which is subsequently punc-
tured by a needle. Passing the tourniquet over the injection 
site creates the opportunity for the blood of someone living 
with HcV or HIV to make contact with the blood of anoth-

 Recommended best pRactice policies to facilitate use of a clean tourniquet for each injection and reduce the 
potential for contamination of tourniquets with bacteria that can cause illness and abscesses (e.g., MRSA), and to 
reduce trauma to veins and blood circulation impairment:

•	 A tourniquet is considered unclean and needs to be replaced when:
– There is visible blood and/or dirt 
– It has ever been used by someone else
– There is a loss of elasticity

•	 Provide thin, pliable, easy-to-release, non-latex tourniquets with non-porous surfaces in the quantities requested by 
clients with no limit on the number of tourniquets provided per client, per visit

•	 Offer tourniquets with each needle provided

•	 Provide pre-packaged safer injection kits (needles/syringes, cookers, filters, ascorbic acid when required, sterile  
water for injection, alcohol swabs, tourniquets, condoms and lubricant) and also individual safer injection  
supplies concurrently

•	 Dispose of used tourniquets and other injection equipment in accordance with local regulations for biomedical waste

•	 Educate clients about the risks of bacterial contamination and HIV- and HCV-related risks associated with the reuse and 
sharing of tourniquets, the risks of tissue and vein damage and blood circulation impairment if a clean, quick-release 
tourniquet is not used, and the correct single-person use of tourniquets

•	 Educate clients about the proper disposal of used tourniquets

•	 Provide multiple, convenient locations for safe disposal of used equipment
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er person. Any activity that introduces new pathogens to a 
person’s skin, especially where there is an injection site, may 
plausibly elevate risk of infection.

the Australian national council on AIdS, Hepatitis c and re-
lated diseases (2000) advised the Australian federal govern-
ment that tourniquets, as well as other injecting equipment, 
clothing, and surfaces used while injecting may potentially 
spread HcV among people who inject drugs: 

Even though a drug user may only get a small 
trace of blood on the tourniquet as they pass it 
over their injection site when removing it, we be-
lieve that this may be a sufficient amount of blood 
to transmit the hep C virus if the same tourniquet 
is then used by another drug user.

the Australian government department of Health and 
Ageing (2008) has published a national Hepatitis c resource 
Manual, a comprehensive resource developed in consulta-
tion with academic researchers, healthcare providers, and 
health councils across Australia (http://www.health.gov. 
au/internet/main/publishing.nsf/content/c312B159eA9c-
de9fcA25744A001B58Ae/$file/hepc-manual-2008a.pdf) 
the manual states that anyone who has shared any injec-
tion drug equipment with others, including tourniquets, has 
been at risk for acquiring HcV. 

Evidence of risk behaviours
research has shown that people who inject drugs share 
tourniquets. the Scottish drugs forum and the glasgow 
Involvement group (2004) surveyed 76 people who inject 
drugs in order to gain feedback on existing needle exchange 
provisions. Sixty percent of respondents had shared tour-
niquets, indicating the potential risk of infection with HIV 
or HcV by means of indirect sharing (Scottish drugs forum 
and glasgow Involvement group, 2004). More recent survey 
data from Ontario, collected between 2010 and 2012 as part 
of the I-track Study, found that 25% of the 953 people who 
inject drugs sampled had borrowed tourniquets (average 
of data from toronto, Kingston, Sudbury, thunder Bay, and 
London, Ontario; unpublished data).

Correlates of risk behaviours
no empirical literature was found regarding correlates of 
risk behaviours in the context of tourniquet use and sharing.

Incidence and prevalence of HIV, HCV and HBV 
among people who inject drugs in Canada
national incidence and prevalence data specifically on peo-
ple who share tourniquets are unavailable. (See incidence 
and prevalence among people who inject drugs in Canada 
tables in the chapter on needle and syringe distribution)

Other health-related harms
rourke et al. (2001) examined bacterial contamination of 
200 tourniquets obtained over a two-week period in June 
2000 from a cross section of healthcare professionals work-
ing in a 1,200-bed teaching hospital in Sheffield, united 
Kingdom. they found that 10 (5%) of the tourniquets sam-
pled were contaminated with Staphylococcus bacteria, the 
organism responsible for the formation of abscesses (ro-
urke et al., 2001).

Similarly, golder et al. (2000) examined 77 tourniquets from 
a London, united Kingdom teaching hospital in order to de-
termine if previously used tourniquets could pose a cross-in-
fection risk to patients. fifty tourniquets were examined for 
bloodstains and culture-growth. twenty-five tourniquets 
had visible bloodstains, all 50 grew heavy skin flora, and 
of these, 17 had cultured bacterial organisms. It was deter-
mined that tourniquets are a potential reservoir of patho-
genic bacteria and are thus a cross-infection risk to patients 
(golder et al., 2000).

conroy (2004) supported this argument in a letter to the 
British Medical Journal, indicating that methicillin-resistant 
Staphylococcus aureus (MrSA) is likely transmitted from pa-
tient to patient by means of tourniquet reuse. disposable 
tourniquets were advised in order to eliminate this risk of 
cross-infection (conroy, 2004). Studies have found that used 
tourniquets in clinical settings can become contaminated 
with MrSA and thus pose a risk to patients (elhassan & dix-
on, 2012; Leitch et al., 2006).

Tourniquet distribution policies
distributing thin, pliable, easy-to-release tourniquets with 
non-porous surfaces to clients in the quantities that they re-
quest is the best way for nSPs to reduce the HIV and HcV-re-
lated risks associated with tourniquet sharing, the potential 
for contamination of tourniquets by bacteria that can cause 
abscesses and other health harms, trauma to veins, and risk 
of blood circulation impairment. Programs in Ontario (www.
ohrdp.ca) and British columbia (www.towardtheheart.com) 
distribute these types of tourniquets.
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compared to 2006, in 2008 more core and satellite nSPs in 
Ontario were distributing the types of tourniquets recom-
mended by best practices (Strike et al., 2011). ninety percent 
of core nSPs and 95% of satellite nSPs that responded to the 
survey and were distributing tourniquets in 2008 were do-
ing so without placing limits on the number of tourniquets 
provided to clients (Strike et al., 2011).

In the OHrdP final evaluation, Leonard and germain (2009) 
found that there was a decline in the proportion of final 
participants (40%) compared to baseline participants (49%) 
who reported using non-recommended materials (e.g., 
belts, rope) as tourniquets. there was also an increase in the 
proportion of final participants (27%) who reported using 

only recommended materials as tourniquets compared to 
baseline (17%).

Coverage
national data about nSP tourniquet distribution in canada 
is lacking. A study from British columbia notes that deter-
mining reach and availability of harm reduction supplies is 
challenging (Buxton et al., 2008). We can employ numbers 
from Ontario and British columbia (table 7.1) as examples 
of tourniquet distribution volume. this type of information 
is made possible by having central distribution programs 
and tracking systems. 

Other issues specific to tourniquets
As some people are allergic to latex, non-latex tourniquets 
should be available from nSPs. the OHrdP recommends 
that tourniquets should only be used when they are need-
ed. there are other techniques people who inject drugs 
can use to help access their veins, including clenching the 
fist, slapping the vein, applying a hot compress to the vein, 
“windmilling” (i.e., swinging) the arm, and letting the limb 
hang (www.ohrdp.ca).

Tourniquet distribution evidence summary
the evidence that informs this chapter came from predom-
inantly observational studies. Other types of studies were 
employed less frequently. cross-sectional studies were the 
main type of study to contribute evidence on risk behaviours 
such as sharing injection equipment. Laboratory studies – 
particularly virologic testing of cookers, filters, water, tour-

niquets, and/or swabs collected from community and clinical 
settings – have contributed knowledge regarding the po-
tential transmissibility of HIV, HcV, and other pathogens via 
injecting equipment. clinical case reports/studies have pro-
vided information on infections among people who inject 
drugs. We did not find reports of randomized controlled 
trials (rcts) or other experimental designs that were appli-
cable for this chapter. As noted previously in this document, 
although rcts are considered to provide the highest quality 
evidence, it is not always feasible to conduct this type of re-
search with harm reduction programs.

Although the evidence base has grown in recent years, 
there are notable gaps in the literature on other inject-
ing equipment. Studies that are well designed to measure 
the magnitude of risk of HIV, HcV, and other blood-borne 
pathogen transmission from sharing each item of injecting 
equipment are needed. there are also few empirical stud-
ies that address injecting equipment distribution policies  
and coverage.

Table 7.1 Total other injection equipment ordered in 2012

Equipment Ontario – Total units British Columbia – Total unitsc

cookersa 2,560,000 1,027,000

filters 19,109,750 n/Ad

Ascorbic acid 1,038,000 542,000

Sterile waterb 4,838,100 3,616,000

Alcohol swabs 10,652,000 7,147,400

tourniquets 603,000 357,100

a for Ontario, this includes Spoons (528,000), Stericups (395,000), and Stericups-Mc (1,637,000) ordered.
b for Ontario, this includes 10 mL (19,100) and 3 mL (4,819,000) ordered.
c Bc province totals include order numbers by five regional health authorities.
d filters unfunded by Bc program at the time. 

Sources: OHrdP 2012 Summary of Product units Ordered and Bc Harm reduction Supply by Health Authority (2012).  
(modified from original sources)
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8

Equipment is considered unsafe and needs to be 
replaced when:
•	 the pipe and/or the mouthpiece have been used by 

anyone else 

•	 the pipe is scratched, chipped or cracked

•	 the mouthpiece is burnt

•	 the screen shrinks and is loose in the stem

Distributing safer smoking equipment alongside 
safer injecting supplies
the provision of safer smoking supplies reduces the risk of 
contracting HIV, hepatitis c (HcV) and other blood-borne 
pathogens and provides an opportunity to engage a hard-
to-reach, marginalized and vulnerable segment of the 
drug-using population (Haydon & fischer, 2005; fischer et 
al., 2010). therefore, distribution of a variety of equipment 
at harm reduction programs may maximize their potential 
impact. People who smoke crack cocaine and do not inject 
drugs would benefit from access to safer smoking equip-
ment and also the other services and supports provided  
by harm reduction programs such as referrals, counseling, 

education, short-term respite from the street (Haydon & 
fischer, 2005).

Programs that offer a variety of harm reduction equipment 
can be more responsive to polydrug/substance use as well 
as changing patterns of drug use in the community. reports 
from calgary and Ottawa demonstrate transitions between 
different modes of drug consumption (Benjamin, 2011; 
Leonard et al., 2008). Werb and colleagues (2010) report-
ed that increasing numbers of people who inject drugs in 
Vancouver are transitioning to crack cocaine smoking. these 
transitions may lead to bridging between different drug-us-
ing populations - from a group with high endemic levels 
of certain infections to one with lower levels (Strathdee  
& Stockman, 2010). this bridging may facilitate the trans-
mission of viruses such as HIV and HcV through sharing  
equipment within social networks and sexual activities 
(Strathdee & Stockman, 2010). Shifting drug use patterns 
also require safer use education related to a number of 
different drugs and modes of consumption (i.e., smoking,  
injection, or snorting).

Smoking and injection of drugs are associated with differ-
ent risks of infection. Believing that one route of drug con-

 Safer crack cocaine smoking equipment distribution

Recommended best pRactice policies to facilitate smoking with a pipe – stem, mouthpiece, and screen – 
which is made from materials that are non-hazardous to health and have never been shared. 

•	 Provide safer smoking equipment - stems, mouthpieces, screens, and push sticks - in the quantities requested by clients 
without requiring clients to return used equipment 

•	 Make available both pre-packaged kits and individual pieces of equipment

•	 Integrate distribution of safer smoking equipment into existing harm reduction programs and services, including  
within needle and syringe programs (NSPs) 

•	 Provide safe disposal options, including personal sharps containers, and encourage clients to return and/or properly 
dispose of used or broken pipes

•	 Provide other harm reduction supplies, such as condoms and lubricant, in the quantities requested by clients with no 
limit on the number provided

•	 Educate clients about safer use of equipment, safer smoking practices, the risks of sharing smoking supplies, and  
safer sex

•	 Educate clients about the proper disposal of used safer smoking equipment

•	 Provide multiple, convenient locations for safe disposal of used equipment
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sumption is “safer” than another can provide a false sense of 
safety for people who consume drugs. While injecting drugs 
can introduce pathogens directly into the bloodstream, 
people who smoke crack cocaine experience different risks, 
social harms, and health issues than those who inject drugs 
(Malchy et al., 2008). Issues related to criminality and mar-
ginalization increase the vulnerability of people who smoke 
crack cocaine (fischer et al., 2006). therefore, offering safer 
smoking supplies alongside injecting supplies is responsive 
to polysubstance use, changing drug use patterns, and indi-
vidual risks, and may increase access among individuals who 
only smoke crack cocaine to other services.

Description of safer smoking equipment and how  
it is used
crack cocaine is a stimulant and is produced by converting 
powder cocaine to a cocaine base (delas et al., 2010). the 
term ‘crack’ refers to the crackling sound that is made when 
the drug is heated (cruz et al., 2006). When heated to high 
temperatures, crack cocaine first liquefies (or melts) and 
then vapourizes. the vapour is then inhaled through a pipe 
into the lungs. A screen is placed at one end of the pipe or 
stem to hold the melted crack cocaine in place and away 
from the mouth. Pipes can be crudely constructed from glass 
bottles, soft drink cans, plastic bottles, car aerials, metal 
pipes, and other materials in the absence of safer alterna-
tives (Benjamin, 2011).

Self-made pipes increase risk for injury and burns. Mouth 
and lip burns can occur from the use of metal “straight 
shooters” made from metal pipes and car antennas (Porter 
& Bonilla, 1993). Plastic bottles give off toxic vapours when 
heated, which can be inhaled while smoking crack cocaine 
(Hopkins et al, 2012). Beverage cans are lined with plastic 
which can melt and give off toxic vapours. Lastly the use 
of metal wool (such as Brillo®) to hold the rock in place can 
result in small pieces of metal being inhaled, and cause dam-
age to the oral cavity, throat and lungs (Meleca et al., 1997; 
Mayo-Smith & Spinale, 1997). 

Evidence for the role of crack cocaine smoking in 
disease transmission
the risks related to smoking crack cocaine can be viewed as 
belonging to two broad categories that when combined in-
crease the risk of acquiring diseases such as HIV, HcV, hepa-
titis B (HBV), other sexually transmitted infections (StIs) and 
respiratory infections such as tuberculosis and pneumonia. 
the first category contains physical injuries, inflammation 

and immunosuppression caused by smoking crack cocaine. 
the second category contains practices that are associated 
with increased risk of infection for individuals who smoke 
crack cocaine. It is hypothesized that transmission may 
occur if a pipe with bodily fluids (mucous, saliva and/or 
blood) contaminated with HBV, HcV, pneumonia or tuber-
culosis bacteria is used by more than one person. evidence 
linking pipe sharing with disease transmission is limited  
but growing. 

glass and metal pipes conduct heat, resulting in burns to 
hands and lips while smoking crack cocaine. the hot va-
pours and metal wool particles (eg Brillo® particles) can also 
cause burns in the mouth and throat (Mayo-Smith & Spina-
le, 1997; Meleca et al., 1997; Osborne et al., 2003; de Lima, 
2007; Zacharias et al., 2011). the anaesthetizing effects of 
cocaine on the surface of the oral cavity can diminish the 
sense of pain, therefore increasing the risk of injury and 
burns (Meleca et al., 1997). these injuries can act as an entry 
point for pathogens into the bloodstream. 

People who smoke crack cocaine have heightened risks for 
disease transmission and infection compared to the gener-
al population due to effects of the smoke and heat on the 
oral cavity. faruque and colleagues (1996) reported a high-
er prevalence of oral sores among individuals who smoked 
crack cocaine more than 3 times per week, for at least one 
month prior to the study. Such sores have also been report-
ed in campbell river, nanaimo and Prince george, Bc, and 
Ottawa, Ontario (fischer et al., 2010; Leonard et al., 2006; 
2010). Hot crack cocaine vapours along with metal particles 
can lead to inflammation in the oral cavity (restrepo et al., 
2007). Prolonged inflammation has been shown to increase 
risk of infection. Inflamed tissue contains large numbers of 
white blood cells that can act as hosts for HIV (Mayer & Ven-
katesh, 2011). therefore, inflammation caused by smoking 
crack cocaine may present a risk of disease transmission sim-
ilar to that found with StIs and other blood-borne diseases. 

Communicable disease and smoking crack cocaine
Risk and prevalence of HIV transmission among people 
who smoke crack cocaine

the Safer Inhalation Program final evaluation from Ottawa 
reported that 46 to 75% of laboratory-confirmed HIV-posi-
tive clients shared crack cocaine pipes (Leonard, 2010); and it 
is hypothesized that this is a means through which infectious 
bodily fluids such as blood can be transferred between peo-
ple who smoke crack cocaine. Inflammation, cuts, burns and 
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oral sores increase the likelihood of transmission of blood-
borne infections. Prevalence rates of HIV reported among 
people who smoke crack cocaine in canadian settings range 
from 19% in Vancouver to 6% in toronto and to 10.6% in 
Ottawa (Bayoumi et al., 2012; Leonard, 2010; Shannon et al., 
2008). the toronto group included some people who used 
to inject drugs, although no one had injected in the previous 
6 months. In comparison, the overall prevalence of HIV in 
the canadian population was approximately 0.19% (PHAc, 
2008). A recent study by Hagan and colleagues in new York 
city (2011) identified smoking crack cocaine as an indepen-
dent predictor of HIV infection; participants who inhaled or 
smoked drugs were 4.2 times more likely to be HIV positive 
than those who had ever injected (95% confidence interval 
= 1.5–12.5) (Hagan et al., 2011). In a study from Washing-
ton d.c., HIV prevalence among people who smoke crack 
cocaine was 11.1% versus 9.5% in people who inject drugs 
(Kuo, et al., 2011). In both of these studies, the authors sug-
gested that the high rates of HIV among people who smoke 
crack cocaine were related to risky sexual behaviours. Since 
the risk of transmission of HIV is highest for sharing of injec-
tion equipment, it can be difficult to attribute infection to 
crack cocaine smoking and/or sexual risk in people who used 
to inject drugs and it is important to separately study people 
who smoke crack cocaine who have never injected.

the smoking of crack cocaine and HIV transmission have 
been linked through high risk sexual behaviours (e.g., mul-
tiple sex partners, sex work and exchanging sex for drugs or 
shelter, and inconsistent condom use) and intensity and fre-
quency of smoking crack cocaine (Hoffman et al., 2000; Kuo 
et al., 2011; Schonnesson, et al., 2008). Intensity of use refers 
to how much crack cocaine is smoked in a single setting; 
while frequency refers to the number of smoking episodes 
in a defined period of time. daily smoking of crack cocaine 
increased the risk of HIV seroconversion in a study of Van-
couver-area people who smoke crack cocaine (deBeck et al., 
2009). continued smoking of crack cocaine has been associ-
ated with the progression of HIV infection to AIdS-related 
disease due to immune system compromise and higher viral 
loads (cook et al., 2008; Kipp et al., 2011). crack cocaine may 
also accelerate the progression of HIV/AIdS even while a 
person is on HAArt (Highly Active Anti-retroviral therapy) 
(Baum et al., 2009; Kipp et al., 2011). Higher viral loads pres-
ent a greater risk for HIV transmission if others are exposed 
to the affected individual’s blood (cAtIe, 2009); therefore 
individuals who smoke crack cocaine may be at an elevated 
risk for acquiring or transmitting HIV.

Risk and prevalence of HBV transmission in people who 
smoke crack cocaine

It is hypothesized that HBV may be transmitted through 
sharing of crack cocaine pipes because HBV can be spread 
through exposure of mucous membranes (e.g., mouth, gen-
ital area, rectum) and broken skin to infectious body fluids 
(blood, saliva, semen, vaginal fluids) and contaminated 
drug equipment (PHAc, 2010). Shared pipes may contain 
the blood or saliva of another person and therefore pres-
ent a risk for HBV transmission, particularly since the virus 
can also survive for more than a week on inanimate surfaces 
(Kramer et al., 2006). 

Hepatitis B can cause damage to the liver, and is present in 
high proportions in groups of highly sexually active individ-
uals and individuals who inject drugs (PHAc, 2009). In cana-
da, the primary mode of transmission of the virus is through 
sexual contact and the current prevalence is between 0.7 to 
0.9% (PHAc, 2009). neaigus and colleagues (2007) reported 
that risk of HBV seroconversion was related to multiple sex 
partners and decreased safer sex practices. As noted previ-
ously, because smoking crack cocaine is associated with in-
creased sexual activity, inconsistent condom use, and other 
riskier sexual behaviours, there is an increased risk of sexual 
exposure to HBV among people who smoke crack cocaine.

Risk and prevalence of HCV among people who smoke 
crack cocaine

Pipe sharing has been positively associated with the trans-
mission of HcV (Macias et al., 2008; neaigus et al., 2007). In 
a laboratory study by fischer and colleagues (2008), HcV-
rnA was isolated on a used crack cocaine pipe. It has been 
hypothesized that HcV particles can be transferred to a pipe 
in blood or saliva, thus presenting a risk for transmission if 
pipes are shared (fischer et al, 2008). HcV particles were 
detected on inanimate surfaces after 7 days (doerrboecker 
et al., 2011). ciesek and colleagues concluded that due to 
the stability and infectivity of HcV at room temperature on 
various surfaces, it presented a substantial risk for transmis-
sion (2010). In this study HcV particles were detected 28 days 
after inoculation of plastic and metal surfaces and rubber 
gloves (ciesek et al., 2010). A number of studies have report-
ed HcV particles present in saliva (Hermeida et al., 2002; Lins 
et al., 2005; Suzuki et al., 2005; Wang et al., 2006); and in 
nasal secretions (Aaron et al., 2008; McMahon et al., 2004). 
therefore there is also the potential for devices used to 
smoke or snort drugs (such as pipes and straws) to transfer 
pathogens among individuals. this is particularly important 
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if skin or mucous tissue integrity is compromised (smoking 
crack cocaine can damage the lips and tissues lining the oral 
cavity and throat). 

the risk of acquiring HcV through sexual activity is low; 
however, damaged mucous membranes such as those in 
the mouth, vagina or rectum have been implicated in the 
transmission of the virus (Alter, 2011). therefore riskier sexu-
al behaviours among people who smoke crack cocaine may 
create an elevated risk for HcV infection. 

the prevalence of HcV infection in canada is 0.7% of the 
total population (remis, 2007 as quoted by PHAc, 2009). In 
Ottawa the prevalence among people who smoked crack 
cocaine during Phase 1 of the Safer Inhalation Program was 
36.5% and non-significant declines in prevalence of HcV 
were noted 11 months after implementation of the pro-
gram (Leonard, 2010). fifty-two to 62% of participants in 
the study with a positive HcV test reported lending their 
used pipes. this is a troubling finding in light of the asso-
ciation between pipe sharing and HcV infection. Shannon 
and colleagues reported that among people who smoke 
crack cocaine and inject drugs in Vancouver, the prevalence 
of HcV was 79%; for people who smoke crack cocaine only 
it was 43% (2008). toronto I-track results indicate that the 
prevalence of HcV among people who smoke cocaine was 
29% (Bayoumi et al., 2012). finally, in a study of sex workers 
in Miami, florida, a significant predictor of being HcV-pos-
itive was daily crack cocaine use (Or=2.197, (1.28-3.76), 
p<0.004) (Inciardi, 2006). 

Risk and prevalence of other STIs in people who smoke 
crack cocaine

In a report about toronto-area people who smoke crack co-
caine, goodman noted that many respondents reported StIs 
among their highest concerns (2005); crack cocaine smoking 
has been associated with screening positive for concurrent 
StIs (dehovitz et al., 1994; Miller et al., 2008). crack co-
caine has also been associated with detection of prevalent 
and incident infections of HPV (Minkoff et al., 2008); HSV-2 
(desJarlais et al., 2010); HIV and HSV (Herpes Simplex Virus) 
coinfections (des Jarlais et al., 2010); LgV - Lymphogranulo-
ma Venereum (Bauwens et al., 2002); trichomoniasis (Sor-
villo et al., 1998; cu-uvin et al., 2001; gollub et al., 2010); 
and lastly syphilis (ross et al., 2006; Seña et al., 2007). As 
noted previously, smoking crack cocaine can lead to inflam-
mation in the oral cavity and increase the risk for acquiring 
an infection. Many StIs, including syphilis, herpes simplex-2 
virus (HSV-2), chlamydia and gonorrhea, can also lead to ul-

cers and inflammation in the oral cavity (Venes, 2009). In a 
comprehensive review of HIV and StI transmission, Mayer & 
Venkatesh concluded that inflammation in mucous tissues 
can facilitate the transmission of HIV (2011). 

Risk and prevalence of pneumonia and tuberculosis in 
people who smoke crack cocaine

It is hypothesized that pneumonia and tuberculosis (tB) 
may be transmitted through sharing or reusing crack pipes. 
Mycobacterium tuberculosis (the bacterium that causes tu-
berculosis in humans) can survive for up to 4 months on 
inanimate surfaces (Kramer et al., 2006). Phlegm or saliva 
can carry bacteria, and infectious saliva on shared pipes was 
posited as the cause of an outbreak of pneumonia in Van-
couver among people who smoke crack cocaine (romney, 
et al, 2008). In this study crack cocaine smoking was the sin-
gle most important risk factor for developing severe pneu-
monia (Or=12.4, cI – 2.22-69.5); and it was proposed that 
transmission might have been accelerated by the depressed 
social conditions and marginalization of many people who 
smoke crack cocaine (romney, et al, 2008). 

Between 2006 and 2008, a tuberculosis outbreak occurred 
in British columbia. forty-one confirmed cases of tuberculo-
sis were discovered, and genetic analysis of the tuberculosis 
strain revealed that it had been present in the region 5 years 
prior to the outbreak (gardy et al., 2011). the investigators 
noted that the epidemic curve also matched the number of 
cocaine-related police investigations, and the number of 
crack cocaine smoking spaces in the region. the outbreak 
was subsequently attributed to crack cocaine smoking 
(gardy et al., 2011). It is unclear from the study if infection 
was a result of pipe sharing or being exposed to sputum or 
phlegm (through coughing or sneezing). Shotgunning, the 
practice of blowing inhaled vapours directly into the mouth 
of another person (Haydon & fischer, 2005), had previously 
been implicated in a tB outbreak among a group of people 
who smoked crack cocaine in South dakota (Mcelroy, et al., 
2003). 

review of tB outbreak investigations in the united States 
noted that transmission of tB is perpetuated through im-
pairment of immune responses in the lungs due to crack 
cocaine smoking, prolonged infectious periods due to de-
lays in seeking medical care, and drug equipment sharing 
in poorly ventilated spaces such as “crack houses” (Mitruka 
et al., 2012). the authors of this review also reported that 
poverty, unstable housing and overcrowding perpetuated 
transmission (Mitruka, et al., 2012). In a recent pilot study 
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involving people who smoke crack cocaine in toronto, 95% 
(19/20) of the participants reported at least one respiratory 
complaint in the week before the study, 60% (12/20) had a 
diagnosis of chronic obstructive pulmonary disease (cOPd), 
and 20% (4/20) had both asthma and cOPd (Leece et al., 
2012). While this was a small pilot study, asthma and cOPd 
are associated with acquisition of respiratory infections (So-
riano et al., 2005). therefore it is important to consider the 
multiple risks associated with respiratory infections for peo-
ple who smoke crack cocaine.

The immune system, levamisole, and crack cocaine
In 2008, five cases of severe neutropenia (low white blood 
cell count) linked to levamisole in cocaine were reported in 
Alberta (Knowles et al., 2009). A study reported 42 total cas-
es of neutropenia in Alberta and British columbia, with over 
50% of those affected reporting cocaine use (Knowles et al., 
2009). the main route of cocaine consumption among those 
with neutropenia was smoking (72%), and 50% reported 
recurrent cases of neutropenia following continued smok-
ing of crack cocaine (Knowles et al., 2009). Most recently, 
Buxton and colleagues reported that between 2008 and 
february 2011, 45 incidents of neutropenia were reported 
by Bc doctors, with at least three fatalities (2011). A recent 
u.S. report estimated that 69% of cocaine seized in the unit-
ed States contains levamisole (Brackney et al., 2009). Since 
much of the cocaine found in canada comes from the same 
sources as that found in the u.S, it is likely that similar con-
centrations of the adulterant are found in canada.

Levamisole is a drug that is used to treat parasites in live-
stock, and can be added to crack cocaine during its produc-
tion to increase the volume (Larocque & Hoffman, 2012). 
the adulterant may also be converted by the body into a 
chemical with amphetamine-like properties and may induce 
many of the same pleasant sensations that are attributed to 
cocaine (Bertol et al., 2011). Levamisole impairs the normal 
functioning of the immune system, resulting in a condition 
called agranulocytosis or neutropenia (a severe depletion of 
circulating white blood cells) and vasculitis (Larocque & Hoff-
man, 2012). If untreated, the condition can quickly progress 
to septicemia (infection in the blood) and is life-threaten-
ing. the adulterant has also been known to lead to small,  
darkened areas on the skin (purpura) as a result of necrosis 
(cell death).

Immune system dysfunction has long been associated with 
the use of cocaine in all of its forms (cabral, 2006; fried-
man et al., 2006). crack cocaine use can therefore decrease 
the ability of an individual’s body to fight off infections. 

Levamisole increases this risk and it is important to edu-
cate clients about the signs of infection, encourage regular 
check-ups with healthcare workers, and urge clients to seek  
medical attention if they notice any changes in their skin or 
feel feverish.

Risky crack cocaine smoking behaviours
Sharing pipes

the sharing of pipes, including stems and mouthpieces, has 
been reported in many evaluations of safer smoking sup-
ply distribution programs across canada (Backe et al., 2011; 
Barnaby et al., 2010; Benjamin, 2011; goodman, 2005; Leon-
ard et al., 2007; Leonard & germain, 2009). Pipe sharing has 
also been reported in a number of canadian studies of peo-
ple who smoke crack cocaine (fischer et al., 2010; Ivsins et 
al., 2011; Leonard et al., 2008; Malchy et al., 2008;). While 
uptake rates of safer smoking supplies have been encour-
aging, a study from Vancouver reported that while 83% of 
respondents were using mouthpieces, 79% were sharing 
mouthpieces (Malchy et al., 2008). the presence of a mouth-
piece (even if it is previously used) may prevent burns to the 
lips; however, it cannot protect against exposure to saliva, 
phlegm or blood from sores if it is shared. education about 
the purpose and benefits of mouthpieces has been identi-
fied by front-line workers as essential to influence uptake 
and proper use of mouthpieces in Ottawa (Leonard, 2010). 
this education may need to incorporate more explicit infor-
mation for people who smoke crack cocaine about the risks 
related to all equipment sharing – not only stems.

factors such as smoking in small groups; allowing others to 
use one’s pipe so that the owner can collect the “resin” (the 
residue that collects on the inside of a pipe while crack co-
caine is being smoked); and intimate relationships influence 
sharing of pipes (Boyd et al., 2008). respondents in a survey 
from calgary reported that high cost of new pipes and lack 
of access to clean pipes promoted sharing in their commu-
nity (Benjamin, 2011). difficulty in accessing pipes has previ-
ously been associated with pipe sharing (Or=1.91; 95% cI: 
1.51–2.41) (ti et al., 2011). Shannon and colleagues (2008) 
found that female sex workers who shared drugs with  
clients had a greater risk of smoking with a used pipe;  
being intensive smokers of crack cocaine; using condoms 
inconsistently with clients; and being verbally, physically or 
sexually assaulted. 

Sharing smoking supplies has been described by some as a 
ritualistic social practice (fischer et al., 2010). Sharing may 
also be influenced by the physical form of the drug and the 
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difficulty in dividing it up if a number of individuals have 
pooled their money to purchase it. these factors may prove 
difficult to influence and they deserve consideration be-
cause of poverty associated with crack cocaine and group 
norms surrounding drug consumption. the grouping of 
individuals during smoking episodes and the incidence of 
sharing may result from a number of influences. In spite of 
increased distribution of safer crack cocaine kits in jurisdic-
tions across the country, the sharing of pipes persists. Malchy 
and colleagues noted in a study of Vancouver area people 
who smoke crack cocaine that after implementation of the 
safer smoking distribution program, respondents report-
ed an increase in their use of items that had been used by 
someone else (2011). the authors posited that drug sharing 
networks or lack of consistent access may explain this find-
ing (Malchy et al., 2011).

Smoking intensity and frequency

crack cocaine is associated with high intensity (large 
amounts) and frequency (high number of smoking epi-
sodes; Macias et al., 2008). data from canadian settings has 
revealed crack cocaine smoking episodes ranging from 1 to 
70 per day (fischer et al., 2010; Leece et al., 2012; Leonard & 
germain, 2009). Impaired memory and disinhibition due to 
heavy use can lead to behaviours such as sharing drug use 
equipment and risky sexual practices (deBeck et al., 2009). 
High-risk sexual behaviours such as multiple sex partners 
and inconsistent condom use have also been linked to fre-
quency and intensity of crack cocaine smoking (Hoffman 
et al., 2000; Schonnesson et al., 2008). As noted previously, 
higher intensity of crack cocaine smoking is also associated 
with sharing drugs with clients, which can increase exposure 
to violence (Shannon et al., 2008).

Smoking practices

“Seconds” and “Shotgunning” are risky practices that can 
transmit disease. Shotgunning is the practice of blowing 
inhaled vapours directly into the mouth of another person 
(Haydon & fischer, 2005). for “seconds”, vapours are blown 
into condoms and re-inhaled or shared with others (Boyd et 
al., 2008). Having air/smoke blown into one’s lungs, breath-
ing in very fast, and holding the vapours for too long can 
lead to lung damage (Haim, 1995; Millroy & Parai, 2011). 
Shotgunning was implicated in a tB outbreak in South da-
kota (Mcelroy et al., 2003). therefore it is important to edu-
cate service providers and service users about disease trans-
mission, as well as the physical risks of these practices.

Impact of distribution of safer smoking equipment 
on risk behaviours
evidence shows canadian safer smoking equipment pro-
grams have a positive impact on pipe sharing, use of haz-
ardous equipment and binge drug use. the Safer Inhalation 
Program’s evaluation revealed that distribution of clean sup-
plies could reduce usage of a pipe from an average of 288 
times to 40 before disposal (Leonard, 2010). repeated use 
of a pipe increases the likelihood that it will crack or break 
(Hopkins et al., 2012); this in turn increases the likelihood of 
cuts. the evaluation also reported a downward trend in the 
proportion of respondents who shared pipes and decreases 
in use of non-recommended pipe components such as met-
al pipes, car aerials, soda cans and inhalers (Leonard, 2010). 
evaluation of the safer crack kit distribution in toronto and 
Winnipeg yielded similar findings (Backe et al., 2011; Hop-
kins et al., 2012). 

Among people who smoke crack cocaine in Prince george, 
97.6% reported obtaining safer smoking supplies from the 
local safer crack smoking supply distribution program (fisch-
er et al., 2010). Other evidence reflects the uptake of safer 
smoking supplies and practices by people who smoke crack 
cocaine. ninety-two percent of toronto participants in the 
I-track study obtained safer smoking supplies from harm re-
duction programs (PHAc, 2006). In Prince george, people 
who smoke crack cocaine credited the safer supply distribu-
tion program with reducing their need to share pipes, use 
makeshift materials, and reliance on drug sellers for pipes 
(fischer et al., 2010).

regular access to safer smoking kits may also decrease 
bingeing. Increases in pipe sharing and smoking binges 
were reported in calgary as a result of program cancellation 
(Benjamin, 2011). Scarcity of pipes and the need to consume 
larger quantities when rare opportunities to use arose were 
credited with driving people to binge (Benjamin, 2011). A 
number of factors hinder safer smoking practices, including 
harm reduction distribution sites where limited hours of op-
eration may force clients to engage in unsafe smoking prac-
tices (ti et al., 2012). cancellation of the Safeworks crack Kit 
Program in calgary reportedly led to an increase in inject-
ing drugs; demand for syringes increased by 5.9%, because 
they were free and readily available (Benjamin, 2011). this 
complements findings from an Ottawa study that reported 
that safer smoking supply distribution led to a decrease in 
injecting drugs (Leonard et al., 2008). these reports indicate 
that drug use in many contexts is changeable and can be 
influenced by provision of safer supplies.



71

Best Practice recommendations for canadian Harm reduction Programs: Part 1

Mouthpieces are currently promoted as an important piece 
of equipment for safer crack cocaine smoking. they insulate 
the pipe and help prevent cracks and burns to the lips. cracks 
and burns can provide an entry into the client’s bloodstream 
and present a risk for disease transmission. Backe and col-
leagues (2011) reported that since the distribution of kits 
that contained mouthpieces, 60% of the clients reported 
that incidents of cracked and burned lips declined.

Safer smoking equipment and distribution policies
Across canada, safer smoking supply programs distribute 
the following pieces of equipment individually or in kits: 
glass stems, mouthpieces, push sticks, screens and alcohol 
swabs (Backe et al., 2011; Hopkins et al., 2012; Johnson et 
al., 2008; Leonard et al., 2006; Leonard, 2010; Leonard et al., 
2008; Leonard & germain, 2009). Kits may also include dis-
posal education or resource materials, and additional items 
such as condoms, lubricant, lighters, matches, or adhesive 
bandages for small cuts or blisters. (Backe et al., 2011; Ben-
jamin, 2012; Hopkins et al., 2012; Johnson et al., 2012; Leon-
ard, 2010; Leonard et al., 2008). 

Studies of safer crack distribution programs have not evalu-
ated the degree to which each individual piece of equipment 
decreases harm to the people who smoke crack cocaine. for 
example, no scientific studies have compared the risks from 
use of Pyrex/borosilicate glass stems to stems/pipes made 
from other materials. As well, no studies have evaluated 
whether brass or stainless steel screens are indeed safer for 
clients to use than steel wool (i.e. significant reduction of in-
halation of metal particles). Safer injection equipment (e.g., 
syringes and cookers) has been more extensively researched. 
Similar research is needed to evaluate the relative effective-
ness and safety of crack cocaine smoking equipment. 

distribution of safer smoking equipment is based on client 
preference, historical precedent (e.g., glass rose vials have 
been used as pipes), sound judgment about risks associated 
with crack cocaine smoking, and trial and error. the choice 
of many current safer smoking supplies is based on their use 
in similar ways in other contexts. for example, the recom-
mended brass screens are intended for smoking tobacco in 
pipes. Since they are safe to use in a situation where smok-
ing is involved, they have been deemed appropriate in this 
context. Similarly, Pyrex/borosilicate glass is used in labora-
tory settings because of its heat resistance, strength, lack of 
coatings and non-reactivity.

client preferences, existing best practice documents that re-
late to infection control, manufacturers’ instructions for use 
and peer-reviewed research (where available) were used to 
develop the following recommendations. Individual pro-
grams and/or provincial equipment distribution programs 
will need to consult these same materials to determine 
pieces of equipment to purchase and distribute. four items 
have been deemed to be core supplies for the purposes of 
safer smoking: a Pyrex/borosilicate stem, non-reactive and 
uncoated metal screens, a non-scratching push stick, and  
a food-grade mouthpiece. these four items are essen-
tial components because they are required to construct a  
complete pipe.

a) CORE: Borosilicate glass (Pyrex) stems

Borosilicate glass tubing contains at least 5% borosilicate 
which makes it resistant to high temperatures. this material 
is used to manufacture glass “straight-shooters” (stems) to 
smoke crack cocaine. the heat resistance of the glass and 
lack of any coatings that could burn or give off vapours 
makes stems of this material well-suited for smoking crack 
cocaine. client preferences, mouthpiece diameter and cost 
may influence the physical characteristics of the stems (wall 
thickness, diameter of glass stems, and stem length). Wall 
thickness and diameters of glass tubes vary. thicker walled 
stems may be more resistant to breakage if dropped and 
subsequently may last longer. distribution of a standard 
stem is advisable; repeated changes in length, diameter or 
wall thickness require clients to learn how much heat is re-
quired to vapourize crack cocaine and to predict the point 
at which a pipe will be too hot to touch. too much vari-
ation in the stem could lead to injury and also discourage 
replacement of stems that are damaged and hazardous. Bo-
rosilicate glass/Pyrex is not scratch-resistant, therefore use of 
metal objects such as wire hangers or car aerials to compact 
screens is not recommended. Scratches weaken the glass and 
increase the likelihood of breakage or shattering when ex-
posed to heat (care and Safe Handling of Laboratory glass-
ware - corning, 2008). eighty-one percent of respondents in 
a Vancouver study reported using split or cracked pipes and 
59% reported a pipe exploding from smoking (Malchy et al., 
2008); and it is important to highlight the need to replace 
cracked or scratched pipes since they increase the likelihood 
of explosion
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Suggested stem features:

•	 Stems that meet ISO standard 3585 are resistant to  
high temperatures (when ordering stems refer to  
glass specification sheets available through supplier  
or manufacturer). glass of this standard can withstand 
temperatures between 20°c to 300°c when properly 
manufactured and handled (International Standards 
Organization, 1998).

•	 Open on both ends with a light fire polish to remove 
sharp edge.

b) CORE: Mouthpieces

Mouthpieces are placed at one end of a crack pipe in order to 
insulate lips from the hot pipe and may reduce incidence of 
cuts from chipped edges (goodman, 2005). Like other devic-
es intended to come into contact with the mouth (i.e., baby 
bottle nipples, thermometers, etc.), this device needs to be 
made from a food or medical grade material. Medical grade 
vinyl tubing is widely available; mouthpieces made from this 
material are distributed in British columbia and toronto’s 
safer smoking programs (Bccdc, 2008; Hopkins et al., 2012). 
the toxicity of mouthpieces composed of non-medical or 
non-food grade materials (e.g., rubber bands, spark plug 
boots, electrical tape, etc.) are unknown.

Suggested mouthpiece features: 

•	 composed of a food grade material. 

•	 Available in variable lengths to meet client preference. 

•	 fit easily and securely over the end of the glass stem. 
More than one mouthpiece type may be necessary if the 
stems distributed vary in diameter. 

•	 easy to remove from a glass stem, even after it has been 
heated. (removal of mouthpieces while stems are hot 
can result in burns to hands.)

crack cocaine vapours can be easily deposited on the inside 
surface of a pipe. the longer the pipe or the mouthpiece, 
the greater the amount of resin that will form on the in-
side surface as the vapours cool and crystalize. therefore, 
while longer stems and mouthpieces may protect the face 
and lips from being closer to sources of heat, they may also 
decrease the amount of the drug the person inhales. the 
ScOre evaluation included a statement from a person who 
reported that they preferred to not use the mouthpiece 
since it was difficult to remove resin from it if it was about 
“2 inches long” (Johnson et al., 2008). At a minimum, the 
length of the mouthpiece should prevent the entire surface 
of the lips being exposed to heat from the pipe. the length 

of the mouthpiece may require explicit input from people 
who smoke crack cocaine in order to encourage uptake and 
continued use. 

Low uptake of mouthpieces has been previously reported 
(Hopkins et al., 2012; Johnson et al., 2008; Leonard, 2006). 
resistance to utilizing the mouthpieces is linked with not 
understanding the purpose of the mouthpiece; inappropri-
ate size matching (i.e., fit) between the stem and mouth-
piece; and only using mouthpiece when sharing pipes with 
others (Johnson et al., 2008).

Mouthpieces cannot prevent formation of sores inside the 
oral cavity; their use does not prevent exposure of the mu-
cous tissue in the mouth to crack cocaine vapours. Once 
the hot vapours enter the mouth, the risk of oral sores is 
ever-present (please refer to the discussion of changes that 
occur in the oral cavity upon exposure to crack cocaine va-
pours). the intention of application of a mouthpiece is to 
protect the lips from heat. 

c) CORE: Push sticks

Push sticks are used to compact and (re)position screens and 
to recover the resin that accumulates on the inside of the 
pipe. Push sticks need to be made from a reusable material 
that will not scratch the interior or chip the stem. Wooden 
or bamboo chopsticks are less likely to scratch or chip glass 
stems or cause them to break when loading screens (John-
son et al., 2008). Borosilicate glass/Pyrex is not scratch-resis-
tant, therefore use of metal objects (e.g. car aerials) may 
cause scratching of the stem. Scratches weaken glass and 
increase the likelihood of breakage as well as shattering 
when exposed to heat (care and Safe Handling of Labora-
tory glassware - corning, 2008). 

Malchy and colleagues (2011) reported that syringe plung-
ers have been used to scrape resin out of pipes resulting in 
melted plastic in the pipe and unnecessary waste of unused 
needles and syringe barrels in the community. eighty-seven 
percent of the respondents from this survey also reported 
using metal push sticks that can impair the integrity of the 
glass stems (Malchy et al., 2011). Wooden chopsticks and 
craft dowels (wooden rods) are distributed for this purpose 
since they will not scratch the stem; their use should be en-
couraged (Malchy et al., 2011).
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Suggested push stick features: 

•	 Made from wood or another material that will not 
scratch or chip glass or lead to stem breakage when 
loading screens.

•	 no rough edges that could lead to splinters and cause 
injuries to the skin. 

•	 the length and thickness of push sticks need to match 
the length and inside diameter of the stem(s) distributed. 
Push sticks must be long enough to allow a comfortable 
grip on the stick while pushing screens from one end of 
the stem to the other As well, push sticks may need to  
be short enough to conceal when not in use (Johnson  
et al., 2008)

•	 Push sticks must be thick enough so as not to break 
when loading screens, but narrow enough so as not to 
collect and scrape the resin off the side of the pipe when 
it is being pushed through.

d) CORE: Screens

Screens are used to prevent crack cocaine crystals and the 
melting crack cocaine from being inhaled through the stem 
and into the mouth. commonly used materials include met-
al wool (steel or copper) and copper cable wire. When smok-
ing, these materials may break apart into fragments which 
are then inhaled and can cause injuries to the oral cavity 
and lungs. these fragments may be responsible for the 
black sputum (phlegm) reported by 75% of the participants 
in a recent study of respiratory issues among people who 
smoke crack cocaine in toronto (Leece et al., 2012). Many of 
these materials are also coated with substances that are not 
intended to be inhaled such as soap and cleaning products 
(e.g., Brillo® and chore Boy®).

tobacco pipe screens that are made out of steel or brass are 
designed for smoking and are a safer alternative to these 
materials. Brass screens are currently distributed by many 
safer smoking programs across canada. However, some 
have prickly edges and reports from clients indicate that this 
deters their use of them (Hopkins et al., 2012). Other op-
tions may need to be explored. However, educating clients 
on how to properly fold and compact screens has been re-
ported to reduce reports of pricks (personal communication, 
Lampkin, 2012).

reports and studies have recorded persistent use of metal 
steel wool such as Brillo® in pipes in spite of brass screen dis-
tribution in canada (Hopkins et al., 2012; Ivsins et al., 2011; 
Leonard et al., 2006; Malchy et al., 2008). the continued use 

of metal wools such Brillo® has been attributed to its ease 
of use (Hopkins et al., 2012). In spite of its relative ease, it is 
coated with cleaning products that may be toxic and it disin-
tegrates once exposed to heat; therefore it is not considered 
to be a safe option when compared to brass screens. further 
education may be required for clients around the harms as-
sociated with use of metal wools.

Suggested screen features: 

•	 A small gauge mesh or screen that can act as appropri-
ate surface to hold the crack cocaine in the stem when 
compacted.

•	 Made from a non-reactive substance that has high heat 
resistance and no chemical coatings.

•	 Able to be easily manipulated by hand.

•	 Will not cause injuries to the hands when being loaded 
and also will not damage the glass stem.

•	 the number of screens necessary will be determined 
by the size of the stem. It has been recommended that 
several brass screens be layered, and compacted into the 
pipe (Leonard et al., 2010). this will ensure a larger sur-
face area for the crack cocaine to melt into once heated.

•	 Screens per pipe need to be distributed in sufficient 
quantities so as to prevent inhalation of “rocks” and 
melted crack cocaine.

e) Other materials to distribute

distribution of educational materials is recommended to 
provide clients with information about how to maintain a 
safe pipe, prevent injuries, engage in safer sex, and access 
services. It has been reported that clients find the tip cards 
contained in kits useful (Johnson et al., 2008). distribution 
of condoms and lubricant with safer smoking equipment is 
recommended to assist clients to reduce harms from risky 
sexual behaviours. 

Across canada, many harm reduction programs offer sup-
plies beyond the core supplies listed. this document is in-
tended to provide guidance regarding safer supplies for 
crack cocaine smoking; therefore there are no recommenda-
tions about the following supplies. It is also unclear how the 
following supplies reduce injury and risk of disease transmis-
sion for people who smoke crack cocaine since there have 
been no evaluations of these supplies in safer crack cocaine 
kit distribution programs.

Other supplies distributed are listed below (table 8.1) with a 
brief rationale for their inclusion.
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Table 8.1 Safer crack cocaine smoking kit items

Item Rationale

Alcohol swabs (BcHrSS, 2008; Johnson et al., 2008; Backe 
et al., 2011; Hopkins et al., 2012) 

Antiseptic wipes (Benjamin, 2012); 

Moist towellettes (Benjamin, 2012)

can be used to remove surface/visible dirt from pipes and 
hands prior to smoking. 

nB: topical antiseptic products such as alchohol swabs 
and wipes containing alcohol should not be used to clean 
wounds, sores, blisters, ulcers or cuts because they impair 
healing and therefore increase risk for infection (Atiyeh, 
dibo & Hayek, 2009; Mccord & Levy, 2006).

Lighter/matches (BcHrSS, 2008; Johnson et al., 2008) May provide a more consistent heat source compared to 
matches. Lack of access to a lighter has been reported by 
people who smoke crack as increasing exposure to  
communal drug use situations and sharing of pipes and/or 
mouthpieces; public drug use and risk of victimization  
and/or arrest (Johnson et al., 2008).

Lip balm (Hopkins et al., 2012) Lip balm has been distributed to moisturize dry, cracked 
lips that result from repeated exposure to heat.

chewing gum (Hopkins et al., 2012) It has been distributed to promote oral hygiene and pre-
vent grinding of teeth.

Adhesive bandages (BcHrSS, 2008; Johnson et al., 2008) Physical barrier to protect burns and cuts to the hands.

Program coverage
Program coverage can be assessed in numerous ways includ-
ing: availability in a community, across a community over 
time, and as a proportion of pipes needed versus those dis-
tributed. Across canada, availability and distribution of saf-
er crack cocaine smoking equipment is reported to be low 
and difficult to assess because it is not systematically mea-
sured (Haydon & fischer, 2005; Strike 2011). Available data 
shows that safer crack pipes are distributed in Vancouver, 
Whitehorse, calgary, Winnipeg, toronto, Ottawa, Montreal, 
guelph and Halifax (canadian AIdS Society, 2008; canadian 
HIV/AIdS Legal Society, 2008; Leonard et al., 2008; Syming-
ton, 2007). However, the total number of programs that dis-
tribute safer crack cocaine smoking equipment is unknown. 
As well, some programs distribute only mouthpieces. British 
columbia is the only province with a central distribution 
program for safer smoking supplies and the following table 
(table 8.2) gives a sense of recent distribution volume.

Table 8.2 Total safer smoking equipment ordered in 
British Columbia in 2012

Equipment Total units

Mouthpieces (tubing) 1,164

Screens 354,000

Push sticks 624,736

Bc province totals include order numbers by five regional 
health authorities. Stems unfunded by Bc program at  
the time.

Source: Bc Harm reduction Supply by Health Authority (2012). (table 
modified from original source)

A number of factors have combined to restrict, limit or pre-
vent the implementation of safer crack cocaine smoking kit 
programs, including: political and community opposition, 
questions regarding efficacy and need, lack of funding and 
municipal regulations (Bungay et al., 2009; canadian AIdS 
Society, 2008; canadian HIV/AIdS Legal Society, 2008; de-
Beck et al., 2009; Haydon & fischer, 2005; Hopkins et al., 
2012; Ivsins et al., 2011; Johnson et al., 2008; Leonard et al., 
2008; Shannon et al., 2008; Strike et al., 2011). Poor cover-
age can negatively impact attempts by individuals and com-
munities to “adopt and maintain safer crack-smoking prac-
tices” (Leonard, 2010). Bayoumi et al. (2012) reported high 
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rates of crack pipe lending or selling and highlighted the 
capacity of safer smoking supplies to be used as currency in 
contexts where there is high demand and low supply. clean 
stems may also be bartered for sex in these situations (Hop-
kins et al., 2012). greater distribution is therefore needed to 
ensure that supply meets demand.

evaluation of existing programs shows that, once imple-
mented, people who smoke crack cocaine report increased 
access and utilization of the equipment (Backe et al., 2011; 
Benjamin, 2011; Hopkins et al., 2012; Johnson et al., 2008; 
Leonard, 2010; Malchy et al., 2011). When programs first 
opened, many reported insufficient quantities of equip-
ment to meet demand, but many have since increased their 
distribution volumes (Backe et al., 2011; cAS, 2008; Johnson 
et al., 2008). reports of outreach workers from the ScOre 
project being “swarmed’” on the street by clients for crack 
cocaine smoking kits pointed to great need in the face  
of limited quantities of safer smoking supplies (Johnson  
et al., 2008). 

data from evaluations point to accessibility issues related to 
limited program hours such as daytime-only hours of opera-
tion (Backe et al., 2011; Benjamin, 2011; Hopkins et al., 2012; 
Leonard 2010; Malchy et al., 2011). A desire for increased 
hours of service is a common theme coming from program 
evaluations (Backe et al., 2011; Benjamin, 2011; Hopkins et 
al., 2012; Leonard, 2010; Malchy et al., 2011). clients report 
that when they cannot access safer smoking equipment they 
are more likely to share; and some turn to injecting their 
drugs instead (Hopkins et al., 2012; Leonard, 2010). Howev-
er, data from the toronto evaluation shows that clients can 
respond to limited hours of operation by requesting more 
smoking equipment per visit (Hopkins et al., 2012). the to-
ronto program has no limits on the quantity of equipment 
that can be obtained per visit and some clients are given 
boxes of stems (Hopkins et al., 2012). 

coverage can also be assessed in terms of reach beyond cli-
ents who attend a program. data shows that clients often 
obtain supplies for themselves and also for others (Benja-
min, 2011; cAS, 2008; Hopkins et al., 2012; Leonard, 2010). 
In Ottawa, 94% (n=157) of study participants reported ob-
taining supplies in this way after the program had been in 
operation for 12 months (Leonard et al., 2008). Leonard 
(2010) cautions, however, that people who access supplies 
exclusively through their peers will not have access to the 
services, supports and referrals provided by harm reduction 
service providers; therefore all individuals should also be en-
couraged to obtain their own safer smoking supplies.

Impact of safer crack equipment distribution  
program closure
following public controversy, safer crack cocaine smoking 
kit programs in nanaimo, calgary and Ottawa were closed 
(Benjamin, 2011; Leonard et al., 2008; rud, 2007). evaluation 
reveals the program closure resulted in several important 
changes in the patterns of smoking (of crack cocaine) and 
injecting drugs but not the overall volume smoked. first, 
program closure is linked to increased sharing of crack co-
caine pipes (Benjamin 2011). Second, program closure is fol-
lowed by a reduction in the number of times crack cocaine 
is smoked; however, much more crack cocaine is smoked per 
occasion (Benjamin, 2011). third, scarcity of pipes is linked 
with increased exposure to violence from those in need 
of pipes or those selling pipes (Benjamin, 2011). fourth, 
programs report increased demand for injection drug use 
equipment and transitions or return to injection drug use 
(Benjamin, 2011). Programs in Ottawa and calgary have 
been reinstated since their cancellation (Leonard et al., 
2008; personal communication, nielsen, 2012).

Population specific considerations 
People who smoke crack cocaine report experiencing high 
degrees of stigma, discrimination and isolation, even among 
people who use drugs in general (goodman, 2005). Below is 
a discussion about some of the population-specific issues en-
countered in the research for this document. It is intended 
to provide the reader with a background for special consid-
erations when dealing with specific populations.

Aboriginal populations
Aboriginal peoples are over-represented among people 
who smoke crack cocaine in canada (Bungay et al., 2009; 
goodman, 2005; Johnson et al., 2008). furthermore, rural 
Aboriginal people who smoke crack cocaine are particularly 
isolated from appropriate prevention, treatment and harm 
reduction interventions (fischer et al., 2010). Mehrbadi and 
colleagues (2008) reported smoking crack cocaine (AOr=2.9; 
95% cI: 1.6, 5.2) in the previous 6 months and lifetime sex-
ual abuse (AOr=2.5; 95% cI: 1.4, 4.4) to be independently 
associated with sex work among Aboriginal females. Specif-
ic programming for Aboriginal women has been called for, 
as Aboriginal women may experience more violence and 
trauma, which has been linked to racism and colonization in 
canada (Bungay et al., 2009).
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Aboriginal peoples are also disproportionately represented 
across many of the categories of risk associated with crack 
cocaine smoking. In a review of homelessness in canada, 
Hwang (2001) stated that 10 times as many Aboriginal 
people are homeless as any other group in the population. 
HBV rates between 1999 and 2008 were three times high-
er in Aboriginal populations; for Aboriginal women the 
rates were 4.34 times higher, and for men 1.86 times higher 
(PHAc, 2011). Between 2004 and 2008, rates of HcV were 
5.5 times higher when compared to the general population 
(PHAc, 2009). 

In a review of HIV incidence and prevalence in Aboriginal 
peoples in canada, duncan (2011) noted that the high 
prevalence of HIV among Aboriginal youth and female sex 
workers could be a result of unsafe sexual practices as well 
as illicit drug use. factors such as engaging in sex work, pres-
ence of StIs, HIV, HcV, and homelessness have been associat-
ed with smoking crack cocaine. It is important therefore to 
develop harm reduction strategies and outreach programs 
that reflect the burden of health and social ills that Aborig-
inal individuals bear within our society. Inclusion of Aborig-
inal groups in planning and implementing harm reduction 
distribution is essential.

Women
Women are disproportionately affected by sexual health 
and drug use-related harms associated with crack cocaine 
(Khandor & Mason, 2007; Shannon et al., 2008). Many wom-
en who smoke crack cocaine trade sex for crack cocaine or 
money (Khandor & Mason, 2007). In a study of approxi-
mately 200 women in Vancouver who reported sex work, 
81% (n=166) reported smoking crack cocaine in the last 6 
months; 59% (n=121) reporting daily smoking of crack co-
caine (Shannon et al., 2008). Women who smoke crack co-
caine and are poor or homeless in toronto and Vancouver 
have reported sexual assault, physical assault and robbery 
(Butters & erickson, 2003; Khandor & Mason, 2007; Shannon 
et al., 2008). the victimization of women can also contrib-
ute to risky sharing behaviours. for example, women in a 
study from Vancouver reported that they experienced being 
forced to share smoking equipment and risked violence in 
retaliation if they refused (Bungay et al., 2010).

Among a group of women who smoke crack cocaine in to-
ronto, Butters and erickson (2003) reported that all of the 
women in the study had exchanged sex for drugs, or sold 
sex. Many of the women in this study also reported being 
victimized since becoming involved with crack cocaine. they 

reported experiencing physical and sexual assault and rape 
by their dealers, customers, and sometimes boyfriends (But-
ters & erickson, 2003). these women also reported that their 
most common physical complaints were respiratory ailments 
(asthma and pneumonia), and diseases such as HcV, and 
HIV/AIdS. this was in addition to mental health concerns 
and suicidal ideation (Butters & erickson, 2003). Suicidal 
ideation has also been linked to current drug dependence 
among homeless women (torchalia et al., 2011). 

Systems that penalize women for their drug use instead of 
assisting them and providing support may contribute to in-
creased crack cocaine-related harm. for example, el Bassel 
(1996) reported that if a woman had her child removed by 
children’s services, she was 3.3 times more likely to regular-
ly smoke crack cocaine. In addition, women who perceived 
themselves as having less social support were more likely 
to be regular smokers of crack cocaine. Social support has 
been correlated with more consistent condom use among 
a population of women who smoke crack cocaine (Mon-
toya, 1998) and points to the important support roles that 
harm reduction workers may be able to provide for mar-
ginalized women. there is a need therefore to build more 
holistic women-centred programs that are cognizant of the  
multiple domains in which crack cocaine can affect the lives 
of women. 

Sex workers
Smoking crack cocaine is positively associated with a great-
er number of partners and engaging in sex work for both 
genders (Jenness et al., 2011; Maranda, et al., 2004; Wilson, 
et al., 1998). Strega et al. (2009), in a review for drug treat-
ment for female sex workers, noted that “in many instances, 
sex work and substance use are mutually reinforcing” (p.43). 
they also concluded that substance use is also a significant 
factor in the continued engagement in sex work. Women 
and transgendered individuals who engage in sex-work 
are particularly vulnerable in these situations (Strega et al, 
2009). Women who smoke crack cocaine report engaging 
in sex work as a result of economic deprivation and barriers 
to other paid employment (Bungay et al., 2010). A study of 
violence against female sex workers reported that violence 
was independently correlated with homelessness, rape, in-
ability to access drug treatment, servicing clients in cars or 
public spaces, prior assault by police, confiscation of drug 
use equipment by police, and moving working areas away 
from areas patrolled by the police (Shannon et al., 2009). 
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Males are also subject to risks related to smoking crack co-
caine and sex work. In a study of sex trade participation and 
rates of HIV in gay and bisexual men in Vancouver, crack 
cocaine smoking was independently associated with sex 
work (Or=7.4, 95%, cI - 3.0-18.7) and sex workers also had a 
significantly higher HIV prevalence and incidence compared 
to non-sex workers (Weber et al., 2001). Sharing drugs with 
clients while working is associated with sharing pipes, inten-
sive daily smoking of crack cocaine, inconsistent condom use 
by clients, and having a bad date (verbal, physical or sexual 
assault; Shannon et al., 2008). criminalization of sex work 
and people who smoke crack cocaine perpetuates margin-
alization. Services that are supportive and provide greater 
safety for people who engage in sex work are much needed.

Youth
A number of canadian reports and studies have raised con-
cerns about vulnerability, homelessness, and substance use 
among youth (Barnaby et al., 2010; evenson et al., 2009; fast 
et al., 2009; Johnston et al., 2011; Kirst et al, 2009; Kulik, 
et al, 2011; Paquette et al., 2010; PHAc, 2007). the Shout 
clinic’s Harm reduction report on street youth in toronto 
reported that 71% of the respondents had smoked crack 
cocaine in the 6 months prior to the study (n=100); 25% of 
these youth also reported 3-4 times per week use (Barnaby 
et al., 2010). A particularly troubling finding from this report 
was that 61% of the respondents who smoked crack cocaine 
used a pipe that was already used by someone else.

A report on crack cocaine smoking among street youth in 
Montreal revealed that polysubstance use was positively as-
sociated with crack cocaine inhalation initiation (Paquette 
et al., 2010). PHAc has reported consistently “high rates” of 
polysubstance use amongst street youth (by non-injection 
means, excluding alcohol and tobacco), and that 30.9% of 
homeless youth engaging in sex in exchange for cigarettes, 
drugs or alcohol (2007). Smoking crack cocaine has also 
been implicated in engaging in survival sex among street 
youth (Walls & Bell, 2011). risky drug practices of youth 
can contribute to the healthcare burden through infection 
by HIV and overdoses. Johnston and colleagues (2011) sur-
veyed 589 drug using youth in Vancouver, and concluded 
that HIV knowledge was very low among the youth, and 
that more work was needed to address education of youth 
engaging in high-risk behaviours. A study of street youth 
in Vancouver discussed the implications of involvement in 
drug networks, homelessness, and exploitation that exposes 
them to numerous harms (fast et al., 2009). finally, a review 

of healthcare needs of homeless youth in canada noted 
that life on the streets could contribute to early mortality 
for youth through substance use, suicide, and accidents (Ku-
lik et al., 2011). An important consideration for any program 
that intends to provide harm reduction and outreach to 
youth is the willingness to provide services that can decrease 
their vulnerability.

finally, populations that are socioeconomically marginal-
ized present the greatest area of need. Aboriginal persons, 
women, youth, transgendered individuals, those with men-
tal illness, HIV-positive individuals, and the homeless are all 
groups that need special consideration in the distribution 
of safer smoking supplies. While the list of groups discussed 
here is not exhaustive, it is hoped that the reader can appre-
ciate the multitude of ways in which marginalization can 
interact with smoking crack cocaine.

Safer smoking equipment distribution  
evidence summary
the evidence that informs this chapter and its recommen-
dations came from a variety of studies. Laboratory evidence 
and clinical reports were used to explain how risky practices 
associated with smoking crack increase the chances of ac-
quiring HIV, HcV or other pathogens. Observational studies 
(e.g. cross-sectional and prospective cohort studies) were the 
primary sources of evidence used to document risky smok-
ing behaviours and provide estimates of the prevalence 
of HIV, HcV and other diseases among people who smoke 
crack cocaine. Studies using qualitative methods provided 
greater insight into the role of behaviours and experiences 
of people who smoke crack cocaine.

Systematic and meta-analytic reviews of scientific literature 
provided greater insight into interactions between crack 
cocaine and infectious disease. data from program evalu-
ations conducted in varied jurisdictions across canada and 
published as grey literature were used to describe program 
distribution practices, demographic characteristics of pro-
gram clients and the impacts of safer crack use kit distribu-
tion. 

the majority of evidence used in this chapter was derived 
from observational studies. While rcts are generally con-
sidered to provide the highest quality evidence for inter-
ventions, it is not always feasible or ethical to conduct this 
type of research within populations or with harm reduction 
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programs. this is recognised by a number of public health 
experts and authorities, for example:

[T]he difficulty of conducting a strictly randomized 
controlled trial to evaluate a public health inter-
vention such as a NSP should not be underestimat-
ed. Potential sources of bias and confounding are 
impossible to control because of insurmountable 
ethical and logistical impediments. (WHO, 2004,  
p. 5)

[I]n some cases it is impossible for researchers to 
conduct RCTs since to do so would be unethical. 
Further, given the complexity of causal chains in 
public health, the external validity of RCT findings 
often has to be enhanced by observational stud-
ies. (NICE, 2009, p. 17)

evidence related to crack cocaine, safer smoking and the 
prevention of HIV and other blood-borne pathogens is lim-
ited, but growing. this chapter therefore is the most up to 
date synthesis of the current literature.
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needle and syringe programs (nSPs) and other harm re-
duction programs play a key role in the collection and dis-
posal of used drug use equipment (Kaplan & Heimer, 1994; 
Leonard, 2010). removing used equipment from circulation 
helps to reduce the risk of transmission of human immu-
nodeficiency virus (HIV), hepatitis c (HcV), HBV, and other 
blood-borne pathogens associated with accidental needle-
stick/sharps injury and equipment sharing (Heimer & Abda-
la, 2000; Ksobiech 2004). through education and training 
with service providers and clients, harm reduction programs 
can reduce unsafe disposal practices such as: putting used 
equipment into the garbage; giving equipment to some-
one else to discard; discarding equipment in streets, parks, 
alleys, sewers, and other public spaces; and otherwise failing 
to dispose of equipment in an appropriate sharps container 
(Leonard, 2010). 

Pathogens and used drug equipment
Viruses such as HIV, HcV and HBV have varying degrees of 
survival in the environment. Active HIV-1 particles have been 

found in syringes up to 42 days at 4 degrees celcius and 
have been detected 21 days after use when stored at room 
temperature (Abdala et al., 2000). A more recent study de-
tected viable HcV in syringes for up to 63 days (Paintsil et al., 
2010). Heimer and colleagues (1996) detected HBV in syring-
es up to 8 months after storage at room temperature. the 
survival of these pathogens in injection equipment presents 
a potential risk for infection for all individuals who handle 
or reuse them. 

HcV has been detected on crack cocaine smoking equipment 
(fischer et al., 2008). Infectious HcV particles can be present 
after being dried on inanimate surfaces after 7 days (doerr-
boecker et al., 2011). ciesek and colleagues (2010) reported 
that HcV was stable and infectious at room temperature 
for many days when present on different surfaces and con-
cluded that this presented a substantial risk for transmission 
for person to person infection and infection in healthcare 
environments. In this study, HcV particles were detected 28 
days after inoculation of plastic surfaces, metal surfaces and 
rubber gloves (ciesek et al., 2010). Mycobacterium tubercu-

 Disposal and handling of used drug use equipment 

 Recommended best pRactice policies to facilitate disposal of all used injection equipment (i.e., needles/sy-
ringes, cookers, filters, swabs, tourniquets) and non-injection equipment (i.e., stems, mouthpieces, screens, other 
smoking and inhalation devices) in accordance with local, provincial/territorial, and federal regulations regarding 
disposal of biomedical waste and to prevent needlestick and/or sharps-related injuries to staff members, clients  
and others:

•	 Regular review and assessment of compliance with local, provincial/territorial and federal regulations regarding collec-
tion, storage, transportation, security and disposal of biomedical waste

•	 Educate clients and staff members on how to properly handle, secure and dispose of used injection and non-injection 
equipment

•	 Encourage clients to return and/or properly dispose of used injection and non-injection equipment

•	 Provide clients with tamper resistant sharps containers in a variety of sizes

•	 Provide multiple, convenient locations for safe disposal of used equipment in rural and urban settings. Do not penalize 
or refuse to provide new equipment to clients who fail to return used drug equipment.

•	 Visually estimate the amount of returned equipment; staff should not touch used equipment and neither staff nor 
clients should manually count used equipment 

•	 Encourage staff and clients to be vaccinated against hepatitis B (HBV) 

•	 Provide access to safety devices for staff and procedures for first aid and post-exposure prophylaxis (PEP)
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losis can withstand extreme temperatures by forming spores 
and can also survive up to 4 months on inanimate surfaces 
(Kramer et al., 2006). HBV can also survive for more than a 
week on surfaces (Kramer et al., 2006). the survival of these 
pathogens on open surfaces underscores the need for prop-
er disposal practices to reduce risk of transmission for crack 
cocaine smoking equipment.

Needlestick, other injuries, and risk of infection
needlestick injuries are accidental punctures of the skin. 
Such injuries are a concern for all program staff members, 
clients, and others who come into contact with used needles 
and other sharps because of risk for HIV, HcV, HBV, and other 
blood-borne pathogens. At the time of preparing this doc-
ument, there were no estimates available of needlestick or 
other sharps-related injuries among staff members at nSPs, 
harm reduction programs, and/or public health settings. 

In healthcare settings, it is estimated that among nurses the 
annual rate of needlestick injuries is 4.8 per 100 full-time 
equivalents (i.e., total hours worked divided by average 
annual hours worked in full-time jobs; canadian centre 
for Occupational Health and Safety, 2005). ccOHS (2005) 
estimates that approximately one-third of nursing and 
laboratory staff experience a needlestick injury every year. 
estimates of needlestick related infections in occupational 
settings vary by pathogen: 1%-40% for HBV (among those 
who are unvaccinated); 1.8% for HcV; and 0.3% for HIV 
(ccOHS, 2005). from a study of sharps injuries in healthcare 
settings, Blenkharn and Odd (2008) reported an overall low 
rate of injury (1 injury per 29000) with no seroconversions 
due to sharps injuries among a group of medical waste 
disposal workers. However, they reported inconsistent use 
of puncture-resistant gloves among workers which result-
ed in injuries to hands from improperly closed or overfilled 
sharps containers; and sharps were placed into soft-walled 
bags which also resulted in injury (Blenkharn & Odd, 2008). 
Practices such as recapping needles or placing syringes in 
containers that are not puncture resistant can increase the 
chances of a needlestick injury (WHO, 2010). 

Among those at risk of community-acquired needlestick in-
jury are people who use parks or other public spaces, those 
who may pick up a discarded needle, and sanitation workers 
who may be injured by needles discarded in the garbage, 
sewers, or in toilets (Macalino et al., 1998). Injury from used 
syringes in community settings (e.g., outdoor spaces) is gen-
erally considered to have a low risk of infection (canadian 
Pediatric Society, 2008; elder & Paterson, 2006; Papenberg et 

al., 2008). despite the low risk of infection, the risk of phys-
ical injury or acquiring an infection is not eliminated due to 
lack of knowledge regarding the previous users’ serostatus 
and exposure of the device to the elements. furthermore, 
needlestick injuries can be very emotionally distressing re-
gardless of the low risk (Blenkharn & Odd, 2008; canadian 
Pediatric Society, 2008). 

Handling crack cocaine smoking equipment (stems or 
self-fashioned pipes) has the potential to lead to a sharps 
injury if the pipes are broken or sharp edges are appar-
ent. An estimate of the proportion of people who smoke 
crack cocaine and/or harm reduction staff who experience 
a sharps injury from a smoking device was not available at 
the time of writing this document. When available, results 
often present an aggregate of two or more types of injuries 
(e.g., sores, cuts, injuries, and burns) and do not specify the 
cause (e.g., wound from a sharp edge versus wound from a 
heat source). Leonard (2010) reported that between 21% 
and 23% of people who smoke crack cocaine in Ottawa re-
ported an injury (i.e., sore, cut, crack, burn, or other) to the 
mouth as a result of smoking crack cocaine in the 6 months 
prior to the interview. data from a Vancouver study showed 
that 52% of people who smoke crack cocaine had lesions 
from smoking and another 59% reported a pipe exploding 
while they were smoking crack cocaine (Malchy et al., 2008). 
data from a large study in the united States reported that 
among those participants who smoked crack cocaine and 
had an oral sore, just under half (68 of 141; 48.2%) attribut-
ed the sore to crack cocaine smoking (faruque et al., 1996). 
Other reports have noted that damaged crack cocaine pipes 
can lead to injuries; however, this risk is not quantified (Por-
ter & Bonilla, 1993). 

As well, pipe screens may also cause injuries to hands. clients 
who participated in the evaluation of the toronto Public 
Health safer crack kit evaluation noted that the sharp edg-
es of the screens caused cuts to their hands (toronto Public 
Health, 2012). therefore, handling of used screens may re-
quire special consideration from programs to ensure safety 
of workers and service users.

Safer handling, disposal and “routine practices” for 
used equipment
evaluation has shown that nSP disposal activities benefit 
communities by removing the majority of potentially in-
fectious syringes from the community (tookes et al., 2012; 
Wenger et al., 2011). In a meta-analysis of data from 26 in-
ternational studies, the overall return rate for nSPs was 90%, 
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ranging from 15% to 112% (Ksobiech, 2004). four studies 
included in this review reported return rates of 100% or 
more (Ksobiech, 2004). Interpretation of return rates among 
nSPs must take into consideration returns of needle/syringes 
from other programs and returns of syringes to other pro-
grams. for example, grund et al. (1992) reported that 13% 
of needles distributed were disposed of at other programs. 
evidence shows that strict exchange policies, such as “one-
for-one”, are not necessary or desirable to achieve high re-
turn rates (grund et al., 1992; Small et al., 2010; Strike et al., 
2005). utilization of nSPs is associated with safer disposal of 
used syringes (Bluthenthal, et al., 2007; coffin et al., 2007; 
doherty, 2000; doherty et al., 1997; Khoshnood et al., 2000; 
Sherman et al., 2004). 

Most literature and policy recommendations encountered 
in the preparation of this document addressed the dispos-
al of used injection equipment. there is little literature 
about the safe handling and disposal of non-injection drug 

use equipment such as safer crack cocaine smoking equip-
ment (glass stems, mouthpieces, screens, etc.). However, the 
most thorough approach to biohazard waste management 
encountered is referred to as “routine practices” which 
assumes that all blood, body fluids, secretions, excretions, 
mucous membranes, non-intact skin or soiled items are po-
tentially infectious (ccOHS, 2011). “routine practices” also 
include administrative procedures and standards for immu-
nization, training, and first aid to ensure safe management 
of contaminated materials (ccOHS, 2011). this approach 
is appropriate for used drug equipment since it addresses 
many of the key components required for proper handling 
and disposal and because pathogens such as HIV, HcV, HBV, 
tuberculosis mycobacterium and others can survive in/on 
used injection and inhalation drug equipment. this equip-
ment includes syringes, filters, cookers, alcohol swabs, tour-
niquets, stems, mouthpieces and screens. (see table 9.1 for 
examples of routine practices)

Table 9.1 Examples of routine practices for used needles and syringes, cookers, filters, tourniquets, alcohol 
swabs, glass stems, mouthpieces, stems, brass screens other smoking/inhalation devices

Disposal of sharps
Sharps are any device that can break the skin and include needles, scalpels, glass, and exposed ends of wires (WHO, 
2010). While some drug equipment is “soft” (e.g., swabs) and cannot puncture the skin, this equipment should also be 
handled with caution since it may be contaminated with blood. 

Sharps containers – examples of routine practices
Sharps must be disposed of in containers with some of the following characteristics:
•	 Be rigid to avoid puncturing of walls by sharps

•	 not have removable lids and be tamper resistant

•	 Labelled as containing hazardous materials 

•	 Be able to withstand the weight of the waste without breaking, tearing or cracking

•	 Sharps containers may be offered alongside safer injecting equipment to encourage proper disposal practices

•	 Programs may dispose of full sharps containers for clients

•	 Sharps containers should not be filled more than 2/3 since this increases the chances of container malfunction, and 
therefore risk of injury

•	 If sharps containers are not available, clients should be encouraged to place used equipment into rigid plastic contain-
ers with tight fitting lids such as bleach bottles, fabric softener bottles, etc. containers should be well-labelled, not 
recycled, and only be 2/3 full when brought in for disposal.
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Handling of used equipment for clients and workers – examples of routine practices
•	 All used supplies should be considered to be contaminated and therefore must be handled and disposed of in accor-

dance with local, provincial/territorial, and federal regulations regarding disposal of biomedical waste.

•	 Sharps containers should be tamper resistant and secured to prevent used supplies/equipment from being removed.

•	 Sharps containers should be placed in a convenient location that is nearby to ensure prompt disposal of used equip-
ment from the area.

•	 needles should never be recapped. recapping can increase the chances of a needlestick injury and expose the person 
to infection. 

•	 needlestick injuries from a used needle that has been exposed to the environment (e.g., on the street, in the park, 
lying on a table or the floor) pose a risk of infection because the needles are no longer sterile.

•	 needles should not be placed or carried in bags, pockets, or sleeves of clothing because they are not puncture resis-
tant and pose a risk for injury. 

•	 never handle someone else’s used equipment. If assisting someone else with disposal (i.e., bringing used equipment 
to an nSP), ensure that they place their used equipment into a sharps container first. 

•	 Bending, breaking or forcing needles into already full sharps containers increases risk of injury. this may occur with 
glass stems as well.

•	 If used equipment needs to be counted, do not touch it. estimate the amount returned.

•	 collecting any supplies off the ground increases risk of injury. Anyone who is collecting discarded equipment should 
use tongs and/or wear puncture-resistant gloves and carry a sharps container for immediate disposal.

•	 Hand hygiene – washing hands with soap and water and/or an alcohol-based hand rub is encouraged after all han-
dling of sharps, containers, used equipment, and after removal of gloves.

Collection and storage of used equipment for fixed site programs – examples of routine practices
•	 Programs may want to explore collection and storage options for sharps versus soft (e.g., alcohol swabs) equipment 

versus non-infectious waste (e.g., packaging) to reduce disposal costs. All options must comply with local, provincial/
territorial, and national guidelines.

•	 If returned equipment is separated for storage and disposal, staff should not manually separate equipment. clients 
should not manually separate equipment that is not their own. 

•	 All disposal containers (sharps or bags) should be monitored and stored securely.

Sources: BcHrSS, 2011; ccOHS, 2011; cPSO, 2012; edmonton community drug Strategy, 2006; Health canada, 2004; new York State depart-
ment of Health, 2011; northwest territories Health and Social Services, 2011; OSHA, 2011; OnA, 2004, 2010; PIdAc, 2010; WorkSafe Bc, 2006, 
2008,2009; WHO, 1999, 2004, 2006, 2010

Please note that the lists provided above and also below are 
not intended to be exhaustive. to ensure that practices are 
safe, up-to-date and in accordance with all relevant guide-
lines, it is recommended that programs regularly review the 
local, provincial and national guidelines regarding the han-

dling and disposal of contaminated equipment. Listed at 
the end of the chapter are resources to provide the reader 
with more in depth guidance about management of used 
drug equipment.
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Hepatitis B vaccination
currently no vaccinations exist against HIV or HcV; however, 
a vaccination against HBV is widely available through pri-
mary care clinics and many public health units across cana-
da. Vaccination is recommended for people where exposure 
to body fluids or contaminated devices can occur, including 
health care workers, people who inject drugs, men who 
have sex with men, incarcerated people, people with a his-
tory of sexually transmitted infection, and people who have 
unprotected sex (Health canada, 2008; WHO, 2010). HBV 
vaccinations can significantly reduce the chances of infec-
tion (WHO, 2008) and offer protection against infection for 
more than 90% of healthy individuals (Shepard et al., 2006). 

First aid and post exposure prophylaxis (PEP) 
All harm reduction programs and satellite/partner organi-
zations that collect and dispose of sharps should implement 
emergency first aid policies in case of accidental injury due to 
sharps, in accordance with provincial/territorial guidelines. 
In canada, access to PeP is mandated through occupation-
al health and safety. depending on the jurisdiction, people 
exposed to infectious body fluids or tissues may access treat-
ment in occupational settings, through public, emergency 
rooms and/or clinics. Below (table 9.2) are excerpts from the 
WHO’s (2010) recommendations upon exposure to blood.

Table 9.2 WHO recommendations regarding steps to take in cases of occupational exposure to blood

Example of a PEP policy

•	 Apply first aid care, as appropriate.

•	 notify a supervisor. the worker should report immediately to the medical services and seek advice on the need for PeP 
for HIV and HBV.

•	 carry out an immediate medical evaluation, including a risk assessment and follow-up care (e.g., counseling and PeP) 
as appropriate.

•	 complete an exposure form documenting the circumstance and report the exposure in the needlestick injury surveil-
lance system.

Source: WHO best practices for injections and related procedures toolkit, 2010.

PeP is recommended if exposure meets ALL the following criteria (p.36):
•	 exposure within 72 hours

•	 exposed individual not known to be HIV-infected 

•	 Source of exposure is HIV-infected or of unknown status 

•	 exposure was to one or more of the following: blood, body tissues, visibly blood-stained fluid, concentrated virus, 
cerebrospinal fluid, synovial fluid, pleural fluid, peritoneal fluid, pericardial fluid or amniotic fluid 

•	 exposure was through one or more of the following: skin penetration with spontaneous bleeding or deep puncture, 
splash of significant amount of fluid to mucous membrane, prolonged contact of an at-risk substance with non-intact 
skin 

•	 If skin penetration occurred, exposure was from a recently used hollow-bore needle

Source: WHO best practices for injections and related procedures toolkit, 2010.
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Disposal options
A variety of options exist to increase access to safe disposal 
methods: nSPs, other harm reduction programs, drop box-
es, syringe vending machines, residential pick-up, alley and 
street patrols, community clean up initiatives and supervised 
injection facilities (city of Ottawa, 2012; de Montigny et al., 
2009; gold & Schumann, 2007; Hayashi et al., 2010; Strike 
et al., 2002, 2005). to increase both access to safe disposal 
across the city and for 24 hours a day, the Montréal depart-
ment of Public Health installed needle/syringe drop boxes in 
outdoor locations and in neighbourhoods with active injec-
tion drug use scenes. convenience – a general predictor of 
whether people who inject drugs will use services (coffin et 
al., 2007) – was a key design feature of this program. evalu-
ation showed a 98% reduction in discarded needles within 
200m of the drop boxes (de Montigny et al., 2010). 

evaluation of programs in new York State after expansion 
of access to needles and syringes in 2001 showed increased 
disposal through the community collection drop boxes, hos-
pitals, nursing homes and community pharmacies (Klein et 
al., 2008). Success of some community drop-box sites point-
ed to the need for continued monitoring to know how of-
ten they need to be emptied (Klein et al., 2008). Importantly, 
no adverse events such as needles/syringes found near the 
drop boxes or needlestick injuries were reported. Klein et 
al. (2008) noted that these efforts were consistent with the 
goal proposed by the environmental Protection Agency 
to eliminate disposal of used needles/syringes in the trash. 
there are also conflicting reports about improper disposal 
around unsupervised disposal methods such as communi-
ty disposal bins and syringe vending machines. Klein et al. 
(2008) report that no syringes were discarded adjacent to 
community disposal bins, while Mcdonald (2009) report-
ed that during 19% of visits, discarded syringes or plastic 
syringe kit containers were found adjacent to the syringe 
vending machine and adjacent disposal bins. Parkin and 
coomber (2011) noted that location and design influence 
utilization of drop boxes; people who inject drugs are more 
likely to use drop boxes that are located in geographically 
relevant but also discrete locations. 

Syringe vending machines are used to increase access to nee-
dle and syringes and disposal services at times and locations 
not served by nSPs. Some vending machines dispense new 
equipment in exchange for old equipment thus ensuring 
disposal. However, to increase access to sterile equipment, 
other machines do not require an exchange of used mate-
rials for new equipment and provide adjacent disposal bins 

for used equipment. evaluation data have shown that the 
installation of syringe vending machines does not result in 
an increase of discarded needles/syringes in the community 
and also that clients will use disposal bins attached or adja-
cent to syringe vending machines (Islam & conigrave, 2007; 
Islam et al., 2008; Mcdonald, 2009). 

Since 1998, the city of Ottawa has operated the needle 
Hunters Program to locate and dispose of needles, crack 
cocaine pipes, and other drug use equipment found in the 
community. In 2011, the needle Hunters recovered 6349 
needles and 1271 crack cocaine pipes (city of Ottawa, 2012). 
Other than the city of Ottawa needle Hunter Program, 
there are few other reports and studies about disposal of 
crack cocaine smoking equipment. from Ottawa, Leonard 
(2010) reported modest declines and some increases in im-
proper disposal of crack cocaine smoking equipment follow-
ing introduction of a safer inhalation program in Ottawa. 
Before introduction of the program, over 54% of people 
who smoke crack cocaine reported that they disposed of 
glass stems in the garbage. the next most frequent disposal 
methods included: placing stems in a container and into the 
garbage (29.5%), community disposal drop boxes (25.1%), 
biohazard containers (18.8%), and returning used stems to 
an agency that distributes stems (16.4%; Leonard, 2010). 
When asked for reasons for disposing of stems on the street, 
parks, alleys or sewers, the most common reasons offered in-
cluded: did not need it [stem] anymore (50%), did not want 
to carry it around (46.7%), worried about being caught by 
police with stems (43.4%), and there was no community 
disposal drop box around (40.0%; Leonard, 2010). Other 
reasons included: being too high, did not know where to 
dispose of stems, did not know there was a risk to others, 
too much hassle to go to an nSP, forgot and left stem be-
hind, and did not think about it (Leonard, 2010). data from 
toronto showed a similar pattern; the two most common 
methods to dispose of crack cocaine smoking equipment 
were thrown in garbage (56%) and disposal in street/parks/
alleys/sewers (18%; Hopkins et al., 2012). 

Disposal behaviours among clients
Both individual and structural factors influence the ability 
of people who use drugs to properly dispose of used nee-
dles and syringes. At the individual level, issues such as lack 
of knowledge of correct practices or locations can impede 
proper disposal (Jackson et al., 2002). People who are home-
less may also not be able to properly store and dispose of 
used equipment (Strike et al., 2002). On a structural level, 
nSP operating hours may be inaccessible for some people 
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who inject drugs, and clients may not be able to return their 
needles to the nSP during operating hours. Identification 
(Id) codes are used by some nSPs to track service utilization 
and clients’ needle exchange rates. the lack of anonymity 
associated with Id codes – whether real or perceived – may 
discourage clients from using an nSP and properly disposing 
of used equipment (Loue et al., 1995). 

When asked, 62% of people who inject drugs in a San fran-
cisco study reported disposing of used needles at the nSP in 
the past 6 months, but 67% reported at least one incident 
of improper disposal (i.e., street, sidewalk, park, parking 
lot, trash receptacle, toilet, sewer or manhole; Wenger et 
al., 2011). Wenger et al. (2011) also estimated that 13% of 
syringes were improperly disposed of by study participants. 
In this study, improper needle disposal was associated with 
injecting in a public place, crack cocaine injection, and ob-
taining needles from an unauthorized source. Bluthenthal 
et al. (2007) found that having an income of less than $1000 
uSd, being injected by others, and concerns about arrest 
for possession of drug use equipment were associated with 
lower odds of safe syringe disposal. A novel study by tookes 
et al. (2012) compared improper disposal patterns between 
San francisco, a city with an nSP, and Miami, a city without 
an nSP. they found that people who inject drugs in Miami 
were 8 times more likely to improperly dispose of syringes 
than those in San francisco who had access to an nSP. they 
estimated that 95% of all syringes used by people who in-
ject drugs in Miami were improperly discarded compared 
with 13% in San francisco (tookes et al., 2012). 

evidence shows that intensified policing and ‘crackdown’ 
programs can impede access to both new equipment and 
disposal services. fear of being identified and/or detained by 
the police discourages program attendance and also results 
in discarding of needles/syringes shortly after use to avoid 
increased scrutiny if detained by the police (csete & cohen 
2003; riley & Oscapella, 1996; Small et al., 2006; Springer et 
al., 1999; Strike et al., 2002). While police are noted above 
as a barrier to safe disposal, deBeck et al. (2008) reported 
that the police may refer clients who improperly dispose  
of injecting equipment to programs such as a safer  
injection facility where they can properly discard of their 
used equipment. 

Strategies to encourage proper disposal
to increase proper disposal, a number of strategies have 
been suggested including: adopting needle/syringe distri-

bution policies instead of strict exchange policies (Small et 
al., 2010; Strike et al., 2002); providing multiple options and 
locations for return and disposal of equipment (Hankins 
1998; Macalino et al., 1998; Small et al., 2010); lengthening 
the hours of operation of nSPs and other harm reduction 
programs (Wenger et al., 2011); conducting visits to retrieve 
biohazard bins and syringes from homes, social housing and 
communal drug use spaces (Hankins 1998; Small et al., 2010); 
installing public disposal boxes (de Montigny et al., 2010; 
Klein et al., 2008; Obadia et al., 1999; riley et al., 1998); pro-
moting pharmacy disposal (golub et al., 2005); conducting 
community clean-ups to collect needles (Small et al., 2010); 
and providing safer spaces such as supervised injection facil-
ities for people to use drugs (Wood et al., 2004). 

Further readings on sharps handling and disposal
British columbia Harm reduction Strategies and Services 
(BcHrSS). Personal Sharps containers: Questions and 
Answers; 2011. http://www.bccdc.ca/nr/rdonlyres/e0c-
ccf65-f9A0-4fcd-B51B-27748f2fdd97/0/containersQA_
nov2011_.pdf 

canadian centre for Occupational Health and Safety web-
site for further information about routine Practices: http://
www.ccohs.ca/oshanswers/prevention/universa.html

canadian centre for Occupational Health and Safety web-
site for further information about HIV precautions for nee-
dles and sharps: http://www.ccohs.ca/oshanswers/diseases/
aids/health_care2.html

college of Physicians of Ontario (cPSO). A Practical guide 
for Safe and effective Office-Based Practices; 2012. http://
www.cpso.on.ca/uploadedfiles/policies/guidelines/office/
SafePractices.pdf

edmonton community drug Strategy. Safe needle dispos-
al Kit; 2006. http://www.cvrd.bc.ca/documentView.aspx?-
dId=1597

Health canada. the Laboratory Biosafety guidelines 3rd 
edition; 2004. http://www.phac-aspc.gc.ca/publicat/lbg-ldm-
bl-04/pdf/lbg_2004_e.pdf

new York State department of Health. How to Safely dis-
pose of Household Sharps; 2011. http://www.health.ny.gov/
publications/0909.pdf

northwest territories Health and Social Services. Infection 
Prevention & control: fact Sheet #1
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routine Practices; 2011. http://www.hlthss.gov.nt.ca/pdf/
brochures_and_fact_sheets/diseases_and_conditions/2011/
english/routine_practices_infection_prevention_control.pdf

Occupational Safety and Health Administration (OSHA). 
Laboratory Safety guidance; 2011. http://www.osha.gov/
Publications/laboratory/OSHA3404laboratory-safety-guid-
ance.pdf

Ontario nurses Association (OnA). needlestick/Sharps Safety 
and Prevention: checklist for Sharps injury prevention; up-
dated 2010. http://www.ona.org/documents/file/healthand-
safety/sharps/needlestickSharpsSafetyPrevention_checklist.
pdf

Ontario nurses Association (OnA). needlestick/Sharps Safety 
and Prevention: Handbook; updated 2010. http://www.ona.
org/documents/file/healthandsafety/sharps/needlestick-
SharpsSafetyPrevention_Handbook.pdf

Ontario nurses Association (OnA). needlestick/Sharps Safe-
ty and Prevention: responsibility in establishing safety mea-
sures and procedures; updated 2010. http://www.ona.org/
documents/file/healthandsafety/sharps/needlestickSharps-
SafetyPrevention_MeasuresAndProcedures.pdf

Ontario nurses Association (OnA). Sharps container Assess-
ment; 2004

http://www.ona.org/documents/file/healthandsafety/
sharps/SharpscontainerAssessmentSheet.pdf

Provincial Infectious diseases Advisory committee (PI-
dAc). Best Practices for cleaning, disinfection and Steril-
ization of Medical equipment/devices In All Health care 
Settings; 2010. http://www.oahpp.ca/resources/documents/
pidac/2010-02%20BP%20cleaning%20disinfection%20
Sterilization.pdf

WorkSafeBc. controlling exposure: Protecting Workers 
from Infectious disease; 2009. http://www.worksafebc.com/
publications/high_resolution_publications/assets/pdf/bk129.
pdf

WorkSafeBc. Home and community Health Worker Hand-
book; 2006. http://www.worksafebc.com/publications/
health_and_safety/by_topic/assets/pdf/community_health_
workers.pdf

WorkSafeBc. Laboratory Health and Safety Handbook; 
2008. http://www.worksafebc.com/publications/health_
and_safety/by_topic/assets/pdf/laboratory_handbook.pdf

World Health Organization. Safe Management of Wastes 
from Health-care Activities; 1999. http://www.healthcare-
waste.org/fileadmin/user_upload/resources/Safe-HcWM-
WHO-1999.pdf

World Health Organization. Management of Waste from 
injection activities: guidelines for district Managers; 2006. 
http://www.who.int/water_sanitation_health/medicalwaste/
mwinjections.pdf

World Health Organization. Laboratory biosafety manual. 
3rd edition; 2004. http://www.who.int/entity/csr/resources/
publications/biosafety/Biosafety7.pdf

World Health Organization (WHO) WHO best practic-
es for injections and related procedures toolkit; 2010. 
Accessed from: http://whqlibdoc.who.int/publica-
tions/2010/9789241599252_eng.pdf
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Disposal and handling of used drug use equipment 
evidence summary
the recommendations in this chapter have been informed 
by a number of sources and studies. Laboratory evidence 
has been used to discuss infection risks related to used drug 
use equipment. Observational studies, program evaluations, 
geographic surveys, and reviews were the main sources of 
evidence documenting distribution and disposal practices of 
nSPs. Studies using qualitative methods provided greater in-
sight into the role of behaviours and experiences related to 
disposal of drug use equipment. finally, position statements 
and best practice guidelines were used to provide the read-
er insight into practices for safer handling and disposal of 
used drug use equipment. 

the majority of evidence in this chapter was derived from 
observational studies. even though randomised control tri-
als (rcts) are considered to provide the highest quality data, 
they may not be feasible for ethical and practical reasons 
for research on public health initiatives. this is recognised 
by a number of public health experts and authorities, for 
example:

[t]he difficulty of conducting a strictly randomized con-
trolled trial to evaluate a public health intervention such as 
a nSP should not be underestimated. Potential sources of 
bias and confounding are impossible to control because of 
insurmountable ethical and logistical impediments. (WHO, 
2004, p. 5)

[I]n some cases it is impossible for researchers to conduct 
rcts since to do so would be unethical. further, given the 
complexity of causal chains in public health, the external va-
lidity of rct findings often has to be enhanced by observa-
tional studies. (nIce, 2009, p. 17) 

evidence related to disposal for harm reduction programs 
is limited, but growing. therefore this chapter is an up-to-
date synthesis of the literature.
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this chapter is divided into four subsections. the first ad-
dresses guiding principles for educational interventions. the 
second reviews evidence from safer injection interventions. 
the third reviews evidence from safer smoking interventions 
and the fourth summarises the type of evidence available. 

Guiding principles for designing educational inter-
ventions in harm reduction settings
Health educational interventions for adults can be delivered 
using varied models. the following principles have been 
synthesised from these frameworks for use in public health 
settings (Bryan et al., 2009).

1)  The rationale for the learning or knowledge may need 
to be explained to the target audience.

for example, prior to discouraging an individual’s reuse of 
an alcohol swab used by another person, it may be useful 
to explain how bacteria and viruses can be transferred be-
tween people in this way and why it is important for health 
to avoid transmission. 

2) Existing problems can motivate people to learn.

for example, service users may say that they are concerned 
about abscesses resulting from injecting drugs. this would 
be a good opportunity to design and deliver education on 
how abscesses form, treatment, and prevention through 
safer injecting practice. 

3)  Previous experiences must be recognised and incorpo-
rated into education.

for example, service users may be hesitant to remove mouth-
pieces from stems while sharing pipes due to fear of burning 
their fingers. Incorporating these concerns into education 
and offering different options for prevention of these burns 
may then curb sharing. 

4)  Modes of content delivery need to reflect the  
person’s background.

for example, different cultures, levels of literacy, and prefer-
ences for learning modality may affect uptake of education-

 Safer drug use education

 Recommended best pRactice policies to facilitate knowledge and application of drug consumption practic-
es that reduce or eliminate the risk of transmission of human immunodeficiency virus (HIV), hepatitis C (HCV), hep-
atitis B (HBV), and other pathogens; drug overdose; soft tissue injuries; and other drug consumption related harms.

•	 Provide educational interventions targeted toward reduction of injection-related risk behaviours (e.g., needle and 
other injection equipment reuse and sharing) associated with HIV and HCV transmission, drug overdose, soft tissue 
injuries, and other drug consumption related harms

•	 Provide educational interventions targeted toward reduction of crack cocaine smoking risk behaviours (e.g., pipe  
reuse and sharing) to reduce smoking-related harms, such as injuries to the mouth and lips, associated with HIV  
and HCV transmission

•	 Provide safer drug use education in a variety of formats including one-on-one education, workshops and group  
education, skills-building sessions, information pamphlets, instructional videos, demonstrations, and other formats  
as necessary

•	 Provide peer-delivered, brief interventions, and longer interventions to reach a broad range and diversity of clients

•	 Develop and evaluate programs to train peers to deliver safer drug use education.

•	 Involve clients in the design and evaluation of educational materials and interventions to ensure message acceptabili-
ty, relevance, and comprehension. Tailor education for the populations and contexts served by the program.

•	 Integrate evaluation of educational interventions into programming to ensure desired impact and to  
build evidence



99

Best Practice recommendations for canadian Harm reduction Programs: Part 1

al messages in service delivery settings. Programs may need 
to use a variety of methods (e.g., workshops, one-on-one 
coaching, demonstrations, pamphlets, posters) to ensure 
that the educational interventions are inclusive of various 
client backgrounds.

5)  The audience needs to be involved in the design  
and delivery process.

for example, conducting a needs assessment prior to the 
design of an intervention and obtaining feedback from 
service users about the utility of an educational interven-
tion can be an effective way to ensure that the education 
is relevant, meaningful, and functional for the service user. 
furthermore, collaborating with service users in the design 
of programs can be an effective means to build capacity and 
recognise service users’ expertise. 

effective communication related to safer drug use may re-
quire more emphasis on the beneficial effects of behaviour 
change and stress benefits in the short term (Aggleton et al., 
2005). A meta-analysis that tested the outcomes of differ-
ent HIV-risk reduction strategies in 354 interventions with 
99 control groups reported that interventions that explored 
attitudes, provided educational information, and provid-
ed behavioural skills and training were the most effective; 
while those that used fear-based approaches were less ef-
fective (Albarracín et al., 2005).

Safer injection education
the scientific literature contains a wide variety of studies 
and evaluations on HIV and HcV educational interventions 
for people who inject drugs. Often educational interven-
tions consist of combinations of the following: information 
on HIV and/or HcV routes of transmission; HIV and/or HcV 
counselling and testing; information on injection-related 
risk behaviours and hierarchies of risk (especially needle and 
injection equipment sharing); information on safer injection 
techniques; information on safer sex practices; self-efficacy 
and skills-building; and peer training (e.g., how to offer sup-
plies, advocacy). Safer injection education typically focuses 
on prevention of HIV, HcV, and other blood-borne patho-
gens; few educational interventions mentioned in the liter-
ature focus on prevention of skin, vein, and soft tissue dam-
age. educational interventions in the studies we reviewed 
made use of a variety of content delivery formats including: 
peer education training sessions; one-on-one counselling 
(with different styles, often motivational interviewing tech-
niques); group sessions and/or discussion; written materials 
(e.g., pamphlets, harm reduction and other services contact 

information); videos; hands-on demonstrations and prac-
tice; and role-playing. Across varied evaluation study de-
signs, educational interventions have shown to have modest 
effects on risk behaviours.

Provision of education need not be time-consuming or cost-
ly. An important finding from a cochrane review (Meader 
et al., 2010) and from some of the studies cited below is 
that brief interventions are sometimes as effective as longer, 
more formal psychosocial interventions. Well-designed eval-
uation studies often compare a group that receives an edu-
cational intervention to a control group that receives no in-
tervention or treatment as usual (typically consisting of HIV 
and HcV testing and basic counselling). numerous studies 
have found that while new educational interventions had 
an impact on injection-related risk behaviours, standard or 
control interventions also had an impact on such behaviours. 
these findings underscore the need for service providers to 
engage, even briefly, with clients to discuss or deliver HIV 
and HcV education. In terms of format, education delivered 
through peer training may offer benefits – it encourages 
peers to reduce their risk behaviours and models how to 
pass on safer practices to others (e.g., craine et al., 2006; 
garfein et al., 2007; Weeks et al., 2009). Peers may also reach 
people who inject drugs in the community who may not at-
tend harm reduction programs. In addition, involving peers 
can mean involving people who use drugs in the design and 
delivery of educational interventions which may help make 
such interventions more meaningful and useable for them.

In addition to formally evaluated educational interventions, 
there is a large grey literature that contains many types of 
educational materials that address a broad range of safer 
drug use topics. In particular, cAtIe provides, free of charge, 
a wide array of harm reduction materials that have been re-
viewed for accuracy (see http://orders.catie.ca/index.php?c-
Path=9). However, although the quality and effectiveness 
of educational materials are difficult to assess, they may re-
spond to emerging risks and/or scientifically un(der)studied 
risks. given the wide variety of individual differences that 
programs observe with their clients every day, a “one-size-
fits-all” set of guidelines on safer injecting techniques is 
not possible. Programs therefore face the challenges of a) 
determining educational services based on high-quality ev-
idence versus addressing immediate, real-world risks where 
evidence may be lacking, and b) finding or developing their 
own safer injecting advice that best meets the needs of their 
diverse client base. for more detail on these issues, please 
refer to the last section of this chapter. 
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Education topics, modes of delivery, and effectiveness

there are studies that have evaluated HIV and HcV preven-
tion interventions using a variety of methodologies. While 
randomized controlled trials (rcts) are typically considered 
to provide the best-quality evidence (e.g., nIce, 2009), they 
are not commonly conducted in harm reduction research 
and evaluation since these designs may present unique chal-
lenges. this section will review the available evidence from 
rct designs available in the literature.

the general lesson from rcts and reviews of rcts is that 
provision of HIV and HcV educational interventions to 
people who inject drugs leads to modest reductions in in-
jection-related risk behaviours such as sharing and reusing 
needles. for example, Booth et al. (2011) reported on re-
sults from an rct involving 632 people who inject drugs 
and were enrolled in eight residential detox centres in the 
uS. their study compared three different conditions: 1) a 
two-session counselling and education condition based on a 
manual that included HIV counselling and optional testing, 
rehearsal of cleaning injection equipment and condom use, 
basic healthcare advice, and written materials; 2) a single, 
approximately 45-minute session “therapeutic alliance in-
tervention” that focused on the alliance between client and 
outpatient counsellor and was designed to encourage treat-
ment entry after detoxification; and 3) treatment as usual 
involving referrals for HIV testing and counselling and treat-
ment. during the second session for the counselling and 
education condition, participants received their test results 
and post-test counselling; content was varied depending on 
the HIV test results (e.g., discussion of partner notification 
and medical referral in seropositive cases). reductions in in-
jection risk behaviours were reported for all conditions. 

In another rct that collected data at six, eight, and twelve 
months from people who inject drugs in Baltimore, tobin 
et al. (2011) compared an intervention focused on injection 
and sexual risk reduction within personal risk networks to 
control sessions. the intervention consisted of five group-
based sessions, one individual session, and one dyad session 
that aimed to increase knowledge and skills on injection-re-
lated, drug-splitting, and sexual risks, and communication 
skills; the control involved five group-based informational 
sessions that addressed topics related to injection drug use 
(e.g., HIV testing, overdose). the intervention taught partic-
ipants some safer drug-splitting techniques (e.g., needleless 
syringe used for splitting). At last follow up, significantly 
lower odds of injection-related risk behaviours were ob-
served with the intervention condition compared to the 
control group. 

Purcell et al. (2007b) evaluated an rct that involved 966 
HIV-positive people who inject drugs recruited from four uS 
cities. this intervention consisted of a ten-session peer-men-
toring intervention that included individual and group 
sessions on HIV primary care and adherence, sexual risk 
behaviours, and drug-related risk behaviours. Participants 
also engaged in one “peer volunteer activity” that involved 
observing and practicing peer skills at a local service agen-
cy. risk hierarchies (which introduced sexual and injection 
risk behaviours in pyramids ordered from no risk to greatest 
risk) were presented to participants on posters and hand-
outs. Individual risk plans were developed based on how 
participants identified their risk behaviours using the hierar-
chies, and motivation and skills for behaviour change were 
discussed and reinforced. An eight-session video discussion 
intervention served as the control. the primary injection risk 
outcomes were lending used syringes and sharing cottons 
cookers and rinse water with anyone of HIV-negative or un-
known serostatus. Purcell et al. (2007b) found that injection 
risk behaviours decreased in both the intervention and con-
trol groups over time, and the difference in the decrease 
between the groups was not significant. 

the duIt study was an rct that involved a peer education 
intervention (garfein et al., 2007; Purcell et al., 2007a) con-
sisting of six two-hour sessions that covered topics including 
HIV and HcV transmission, safer injection, and safer sexual 
practices. formats included videos depicting people engag-
ing in peer education and risk reduction practices, group dis-
cussion, skills-building, role-playing, and practice activities, 
and offering community resources and information. this 
intervention was compared against a video discussion inter-
vention which comprised the same number of hours where 
participants watched videos on various health and social is-
sues and engaged in post-video discussions. All injection-re-
lated outcome measures (e.g., injecting with used syringe, 
sharing injection equipment including cookers, filters, and 
rinse water) significantly decreased at follow-up compared 
to baseline, though decreases were also found in the group 
that received the video discussion intervention (garfein et 
al., 2007). reductions in sharing syringes and equipment 
such as cookers, cottons, and rinse water were also observed 
following a peer education intervention among people 
who inject drugs in Philadelphia and chiang Mai, thailand 
(Latkin et al., 2009). In this study, the intervention includ-
ed six small group peer training sessions and two follow-up 
sessions at six and twelve months; injection and sexual risk 
“myths and facts” were presented and videos, demonstra-
tions, posters and handouts, role-playing, pair work, and 
discussion were used. the intervention manual and demon-
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strations included advice on cleaning needles with bleach 
and water. reductions in injection-related risk behaviours 
were observed in both locations and both arms of the study, 
including a 24% reduction in using a used syringe (Latkin  
et al., 2009).

Systematic reviews of rcts often involve reviewing the ev-
idence from studies that employ a variety of intervention 
types. this variety can make these types of reviews difficult 
to conduct, but available reviews have provided valuable 
and fairly consistent messages. copenhaver et al. (2006) per-
formed a meta-analysis (a statistical method that combines 
the findings of different studies) of 37 rcts that examined 
49 HIV prevention intervention strategies in 10,190 partici-
pants. to be included in the review, a study had to include: 
an evaluation of a behavioural HIV prevention intervention; 
at least 50% of people who inject drugs in the sample; and 
drug-related outcomes (although these outcomes, among 
others, were more focused on reducing injection and non-in-
jection drug use). copenhaver et al. (2006) found that group 
interventions were more common (51%) than individual in-
terventions (44%), while the remaining studies (5%) used a 
combination of group and individual interventions. ninety 
percent of the interventions included HIV/AIdS education 
and 70% included drug-related and sexual risk reduction. 
Self-management skills (such as coping with drug cravings; 
57%), drug treatment (35%), provision of bleach (35%) and 
condoms (35%) were also components of interventions. 
Modest effect sizes were observed on risk behaviour out-
comes, but the authors noted that behaviour risk reduction 
interventions often produce small increments of change 
and that even modest behavioural changes in populations 
at higher risk can improve public health. 

A cochrane review examined “the efficacy of multi-session 
psychosocial interventions in comparison with standard ed-
ucation and minimal intervention controls for the reduc-
tion of injection and sexual risk behaviour” (Meader et al., 
2010, p. 1). this review examined 35 randomized or qua-
si-randomized controlled trials with data on 11,867 partic-
ipants (people who use opiates, cocaine, or a combination 
of the two, including people in and not in drug treatment). 
Multi-session psychosocial interventions were defined as de-
signed for individuals or groups and having at least three 
sessions (resulting range was three to sixteen sessions) that 
involved education about HIV and skills training aimed at 
communication, assertiveness, sexual and injection risk be-
haviours. Standard educational interventions were similar 
to the multi-session interventions in content, but consisted 
of one to two sessions. Minimal intervention referred to 

receiving minimal (e.g., provision of information booklets) 
or no intervention. Meader et al. (2010) found that both 
multi-session psychosocial interventions and standard in-
terventions reduced sexual and injection risk behaviours. 
However, there were small differences between the inter-
ventions in terms of reductions in risk behaviours which in-
dicated that multi-session interventions were not more ef-
fective than standard services. the authors concluded that 
brief, standard educational interventions are likely more 
cost-effective and should be implemented alongside other 
effective interventions such as outreach programs, needle 
and syringe programs (nSPs), and methadone maintenance 
treatment). Multi-session interventions are effective too and 
deserving of further evaluation research where resources 
permit. the authors also observed from subgroup analyses 
that people engaged in formal drug treatment may respond 
well to longer interventions, though they did not define the 
type(s) of drug treatment included. Meader et al. (2010) did 
not specify the length or amount of time that would qual-
ify an intervention as “brief”. In a review of varied harm  
reduction interventions, ritter and cameron (2006) noted 
that, “the length of a brief intervention can range from 
a single 15-minute intervention to a four-session interven-
tion” (p. 616).

Sacks-davis et al. (2012) systematically reviewed six rcts of 
peer training and counselling interventions for reducing 
HcV among people who inject drugs and their findings were 
fairly consistent with those of Meader et al.’s (2010) review 
of psychosocial HIV prevention interventions. Self-reported 
injecting risk behaviour was commonly assessed in the stud-
ies reviewed by Sacks-davis et al. (2012) and the larger stud-
ies reported significant reductions in injection-related risk 
behaviours among the intervention conditions compared to 
controls. two smaller trials reviewed did not find an inter-
vention effect on injection-related risk behaviours, but did 
find significant reduction in risk over time in intervention 
and control conditions. A third smaller trial found reduced 
frequency of injecting over time in both intervention and 
control conditions, though this trial did not measure chang-
es in injecting-related risk behaviour. Again, based on stud-
ies that have found effects from control conditions, we may 
consider the value in engaging in brief risk reduction discus-
sions and basic HIV and HcV education with clients. 

In terms of understanding which elements or process(es) 
make educational interventions effective, more research is 
needed. copenhaver and Lee (2006) conducted a structur-
al equation modelling study on theory-based interrelated 
causal pathways that lead to HIV risk reduction behaviours 
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using the Information-Motivation-Behavioural (IMB) skills 
model of behaviour change. As these authors discuss, this 
model assumes that there are three prerequisites for risk re-
duction behaviour: having information that is relevant to 
HIV prevention; motivation to reduce risk, including person-
al and social motivation; and behavioural skills comprised 
of objective skills and perceived self-efficacy. these authors 
found that personal motivation was positively associated 
with self-efficacy in drug-related HIV risk reduction which, 
in turn, was linked with safer injecting outcomes. they also 
reported that increasing knowledge and social motivation 
can increase personal motivation. Part of social motivation 
involves peer norms which may be shaped by using peers 
in education delivery, as a number of the studies reviewed 
above had done.

the above evidence comes from evaluations of some broad-
er-focused HIV and HcV prevention interventions; evidence 
is less available for interventions that focus on safer injection 
education in the context of preventing other injection-re-
lated harms like skin, vein and soft tissue damage. In the 
only rct we found on skin and needle hygiene, Phillips et 
al. (2012) pilot tested a 2-session intervention called “Skin” 
(also based on an information-motivation-behavioural 
framework) that tried to reduce bacterial as well as viral in-
fections among people who inject drugs. forty-eight people 
in denver, colorado, who inject heroin completed baseline 
assessments, after which they were randomly assigned to ei-
ther the Skin intervention or an assessment-only condition. 
All participants received HIV testing and review of test re-
sults, brief counselling, and follow-up interviews at 1 and 6 
months. the two Skin intervention sessions used a therapist 
manual and clients were provided with workbooks. during 
the first session, information and preventive strategies 
were presented on bacterial infections (e.g., skin abscesses, 
endocarditis) and viral infections (HIV, HcV). the interven-
tionist assessed each participant’s readiness for behaviour 
change, helped participants identify barriers to improving 
skin- and needle-related practices, and set personal goals. 
Step-by-step instructions were given on cleaning needles 
with bleach and skin cleaning, and participants were asked 
to demonstrate the skills. Participants were given other 
materials including a “hygiene kit” (bleach and water kits, 
cleanser for the skin, swabs, etc.) and referral information 
for other services including nSPs and drug treatment. those 
in the Skin intervention also received a “booster session” 
one month after the initial session that involved review of 
risk reduction practices and, if needed, setting new goals. 
Phillips et al. (2012) found that participants in the interven-
tion condition had significantly greater improvements in 

their skin-cleaning demonstration between baseline and 
follow-up. Various other types of studies have reported that 
people who inject drugs will take up improved skin-cleaning 
practices (colon et al., 2009) and new types of hygiene sup-
plies, such as post-injection pads to stanch blood flow (grau 
et al., 2009), following intervention delivery. Mercure et al. 
(2008) noted that people who inject drugs desire more edu-
cation on skin and soft tissue infections. We know, however, 
that more education on safer injection technique and oth-
er infections is being delivered in community settings (e.g., 
nurse-delivered education inside Vancouver’s supervised in-
jection facility; Wood et al., 2008) than has so far been eval-
uated in the literature. 

It is unfortunately not always clear from the empirical liter-
ature exactly how education was delivered because details 
(e.g., wording and images used on pamphlets and posters) 
were not typically included. from discussions with a small 
number of clients of the supervised injection facility in Syd-
ney, Australia, treloar et al. (2008) reported that clients ap-
preciate simple, attention-getting messages in educational 
resources. to be accessible to many clients, safer injection ed-
ucation materials and messages should be presented in clear 
and plain language and have pictures or diagrams wherever 
possible. Providing written material can help to ensure that 
people who inject drugs can look over the material if they 
are unsure or do not remember instructions and/or show or 
give the material to others. However, while written material 
can help reinforce instructions, not all nSP clients are able 
to read. for this reason, it is important for harm reduction 
workers to explain written material and demonstrate safer 
practices as needed. Video and online demonstrations can 
be made available to increase access to educational messag-
es. Harm reduction workers at nSP sites and on mobile units 
and peer workers who distribute supplies to people who 
inject drugs in various community settings can be trained 
to deliver safer injection education, including how to give 
demonstrations. With data from 50 interviews with people 
who inject drugs who use a supervised injection facility, fast 
et al. (2008) found that many acknowledged the benefits of 
actually being shown safer injection techniques. Many peo-
ple may be more responsive to and/or require visual demon-
strations over being told how to inject or being given writ-
ten instructions.

Safer smoking education 
While the literature shows many risks associated with smok-
ing drugs like crack cocaine, corresponding studies of edu-
cational interventions that address these risks are lacking. 
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there are a few studies that have evaluated educational 
interventions for people who smoke crack cocaine; howev-
er, many of them are of limited utility as they also included 
people who inject drugs and the educational interventions 
focused on sexual and/or injection related risk. furthermore, 
many of the educational interventions we identified were 
combined with other interventions such as counselling and 
psychosocial skills building, and studies lacked sufficient de-
tail about the content of the intervention and/or its mode 
of delivery to determine what, if any, content pertained  
to crack cocaine smoking-related risks (e.g., burns to lips  
and mouth). 

In canada, the targets and content of harm reduction pro-
gramming have increasingly begun to address the harms 
associated with smoking crack cocaine (Backé et al., 2011; 
Benjamin, 2011; Boyd et al., 2008; canadian HIV/AIdS Legal 
network, 2008; Haydon & fischer, 2005; Hopkins et al., 2012; 
Ivsins et al., 2011; Johnson et al., 2008; Leonard et al., 2006; 
O’Byrne & Holmes, 2008). While programming has expand-
ed, the scientific literature has been slow to catch up with 
this innovation. therefore, there are few published evalu-
ations of harm reduction educational programs for people 
who smoke crack cocaine.

the Safer crack use coalition (Scuc) of toronto began in 
2000 as an alliance devoted to advocating for and address-
ing the needs of people who smoke crack cocaine in toron-
to (goodman, 2005). While this organization was the first 
in canada devoted to people who smoke crack cocaine, to 
date there have been no published evaluations of their ac-
tivities. the ScOre (Safer crack use, Outreach, research and 
education) Project from Vancouver has published a number 
of reports detailing education efforts for people who smoke 
crack cocaine (Boyd et al., 2008; Bungay et al., 2009, 2010; 
Johnson et al., 2008). the project included kit-building cir-
cles where women were invited to build safer crack use kits 
and discuss the contents of the kits and methods to distrib-
ute the kits (Bungay et al., 2009). While only women partic-
ipated in the kit-making circles, the kits were distributed to 
both women and men in Vancouver (Bungay et al., 2009). In 
this project, the process of distributing the kits also includ-
ed demonstrations by staff on how to insert brass screens 
into stems and attach mouthpieces (Johnson, et al., 2008). 
Information was also provided to service users about the ra-
tionale for using brass screens instead of metal wool (i.e., 
Brillo; Johnson et al., 2008). A qualitative evaluation of the 
project revealed that the kit-making circles provided many 
benefits for participants, including: a legal source of income, 
short respite from street life and sex work, mutual sharing 

of information and concerns about services, and a safe place 
to relax. Bungay et al. (2009) noted that these circles encour-
aged knowledge transfer that was useful to the women’s 
lives, and recognised that the women could provide harm 
reduction education to one another. tip cards included in 
the kits were credited by some of the participants in the 
project with changing their drug use habits, promoting reg-
ular use of mouthpieces and learning about health issues as-
sociated with crack cocaine smoking (Johnson et al., 2008).

In the toronto Public Health Safer crack use program, out-
reach workers provide education on a variety of issues in-
cluding strategies for maintaining safety in advance of drug 
consumption, such as getting clean equipment and finding 
safe locations to smoke crack cocaine (Hopkins et al., 2012). 
Included in the distributed safer crack kits are educational 
pamphlets with messages about “safer use and disease pre-
vention practices” (p.28). the evaluation of this program 
included focus group discussions where participants stated 
that their knowledge about the potential risks of HcV and 
HIV infections through sharing pipes/stems increased as a 
result of the Safer crack use Program (Hopkins et al., 2012). 
However, the same evaluation also reported that many of 
the inserts contained in kits were usually discarded; that in-
formation was generally considered redundant and some 
clients “never read pamphlets” (Hopkins et al., 2012, p.28). 
toronto Public Health has identified the need for all clients 
to receive education on how to properly use safer crack kits, 
and to review the educational needs of clients “relevant to 
their knowledge and practice of reducing risk behaviours” 
(Hopkins et al., 2012, p.41). 

In a non-randomized study of the risk Avoidance Partner-
ship Project (rAP) in Hartford, connecticut, peer outreach 
workers distributed “prevention materials and information” 
and modeled “health promotion advocacy and prevention 
practices among their peers” that included people who 
smoke crack cocaine and people who inject drugs (Weeks 
et al., 2009, p.273). It is unclear from the study exactly what 
information was contained within the prevention materi-
als and how peer workers modeled health promotion ad-
vocacy or prevention practices. there is reference to a pro-
gram-specific manual or “flip book” for peers to guide their 
interactions and 6 slogans that peers used in their interven-
tions (these slogans and the contents of the field manual 
were not available for our review). the study evaluated the 
peer-delivered intervention, and specifically asked partici-
pants about behaviour changes that had occurred as a “re-
sult of talking to someone from rAP” (Weeks et al., 2009, p. 
259). the researchers reported that they could “not observe, 
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track or document all of the interventions peer workers de-
livered to members of their drug-using networks” (Weeks 
et al, 2009, p.259); however, the peer-delivered HIV pre-
vention program for people who inject drugs and people 
who smoke crack cocaine significantly increased use of rub-
ber mouthpieces (from 23.0% at baseline, to 71.1% after 6 
months, p 0.009; Weeks et al., 2009). this intervention was 
also successful at decreasing sexual risks such as trading sex 
for money or drugs (Weeks et al., 2009). 

cottler et al. (1998) conducted an rct with 1,434 non-inject-
ing people who smoke crack cocaine and examined a stan-
dard national Institutes of drug Abuse (nIdA) intervention 
versus an enhanced intervention to reduce HIV/AIdS risk 
across five u.S. sites. each site developed a unique interven-
tion. for example, the enhanced intervention utilised in St. 
Louis, Missouri, was delivered by peers and included four 
two-hour sessions on stress management, drug awareness, 
HIV/AIdS (which was led by Public Health department staff) 
and how to reduce sexual risk behaviours. HIV knowledge 
review sessions were included at the beginning of each ses-
sion and were followed by peer-led education sessions. this 
site also provided meals, transportation and babysitting to 
increase participation. the overall study sample consisted of 
people who had never injected or reported not injecting in 
the 12 months at baseline; participants were followed up at 
3 months. the sample was recruited at five different sites: 
Kentucky (Lexington and Louisville) - the Prevention educa-
tion on AIdS in Kentucky Project (PeAK); Missouri (St. Louis) 
– the eachOneteachOne Project; north carolina (durham/
Wake counties); Washington d.c. – Project nIA (neigh-
bourhoods in Action); and texas (San Antonio) – commu-
nity Outreach Prevention of AIdS (cOPA). each site had two 
intervention groups, of which one received the standard 
intervention. the enhanced interventions were unique to 
each site. this study analysed three behaviours that were 
deemed to be risky: frequency of crack cocaine use, number 
of sexual partners, and condom use. Level of risk associated 
with crack cocaine use was evaluated by the frequency of 
crack cocaine use in the past 30 days. Approximately 75% 
of participants from both groups reported decreases in the 
number of sexual partners. cottler et al. (1998) noted that 
individuals who received the enhanced intervention also 
significantly maintained low levels or reduced crack cocaine 
use when compared to the standard intervention group 
(85% versus 77%, p<0.001).

the evidence base for educational interventions for people 
who smoke crack cocaine is small but growing. there is a 
clear need for more evaluations detailing the specifics of ed-

ucation provision for people who smoke crack cocaine. cur-
rently, evaluation of different modes of educational delivery 
and content is limited; therefore, specific recommendations 
cannot be made. 

Potential limitations of evidence base (design,  
availability, samples)
for a variety of reasons, it is challenging to evaluate harm 
reduction educational initiatives. Many different harm re-
duction programs have developed and piloted unique ed-
ucational interventions to help their clients better under-
stand and learn how to reduce injection-related risk. due 
to the variety of possible educational interventions and 
the need to tailor interventions to local drug-use settings, 
it is hard to determine what a standard educational inter-
vention should include. randomly assigning people who 
inject drugs to different harm reduction interventions and/
or control groups – important study-quality criteria in most 
health-related research – may not always be feasible or 
ethical (especially where HIV-prevention information is in-
volved). non-random selection can result in some people 
who use drugs having a greater or lesser chance of being 
included in a study and this can bias or skew the sample, 
therefore potentially reducing the quality of the scientific 
evidence. caution is needed when extrapolating evidence 
from studies that involved people engaged in drug treat-
ment programs. these participants may have different 
characteristics from people who inject drugs who are not in 
treatment – especially marginalised, street-based users who 
are not accessing programs. We also know that people who 
use drugs have a high rate of attrition (e.g., dropout) from 
treatment interventions (Amato et al., 2011; Anglin et al., 
1997; gossop et al., 1999; Knapp et al., 2008). In addition 
to the differences between types of participants, there may 
be differences between drug treatment settings and harm 
reduction programs in terms of resources, staff, and other 
features that influence education delivery and uptake. 

When looking at the results of an educational intervention, 
it is important to consider outcome criteria and timeframes. 
for example, if an educational intervention involved teach-
ing people how to avoid HIV transmission by never using or 
lending used injection equipment, an appropriate measure 
of effectiveness may include self-reported sharing of injec-
tion equipment pre- and post-intervention. Ideally, outcomes 
should be measured over time with the same participants 
to determine if these individuals adopted safer practices in 
the short, medium, and longer terms. Some outcomes and 
timeframes may be more appropriate than others for cer-
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tain harm reduction settings. While reducing the frequency 
of drug use can serve as an indicator of success, this outcome 
may not be a desirable or realistic goal for many clients of 
harm reduction programs. risk-reducing behaviours in the 
short term are important and should be measured. Achiev-
ing long-term change may depend on delivering education-
al interventions or reminders more than once or on a re-
curring basis. Achieving long-term change may also depend 
on addressing other individual, social, and structural issues 
that perpetuate risk behaviours (e.g., rhodes, 2002, 2009). 
Broader social and legal contexts, including nSP accessibility, 
matter too. Some educational interventions that have been 
studied involved showing people how to clean needles and 
injection equipment with bleach (Booth et al., 2011; Latkin 
et al., 2009; Phillips et al., 2012). Based on our review of the 
evidence related to needles, we do not endorse cleaning 
with bleach as a best practice measure. We acknowledge 
that in some places access to adequate supplies of needles 
may be restricted, resulting in programs offering education-
al services that may not be best practice but that try to offer 
options under such local constraints. 

While many studies employ self-reported data to measure 
outcomes, self-reported data has limitations (e.g., socially 
desirable responding, difficulty recalling behaviours) and 
should be complemented with additional, objective mea-
sures (e.g., lab tests of used injection equipment, HIV and 
HcV testing) that can help verify reduction of risk behaviours 
wherever possible. nonetheless, self-reported data on drug 
use are generally reliable and provide valuable information 
(darke, 1998). further, researchers may often be logistically 
and/or financially limited when it comes to gathering data 
in other or multiple ways. 

Other educational material and challenges for programs

there is a vast grey literature that includes online reports, 
policies, program descriptions, tip sheets, drug use “reci-
pe cards”, and many other materials that address a broad 
range of safer drug use education topics. Some of these 
educational materials were developed by people who use 
drugs and may reflect many years of personal experience. 
typically, evaluation data are not available and insufficient 
information is provided on which to assess the quality of this 
type of educational material. thus, it is difficult to assess the 
quality and effectiveness of many educational interventions 
currently offered in communities. However, educational 
material found in the grey literature may reflect important 
responses to emerging risks and/or risks that have been ig-
nored by scientific evaluation. A key challenge for programs 

will be to determine a balance between programming 
based on the highest-quality evidence versus addressing im-
mediate, real-world risks for which evidence is lacking.

furthermore, harm reduction programs across canada re-
spond to regional and local variation in the populations 
they serve, as well as individuals with unique personal needs. 
that is, clients display a wide range of individual differenc-
es including age, gender, experience with injecting and/or 
smoking drugs, health complications (including serostatus, 
extent of vein damage), mental health considerations, hous-
ing status, and many others. given these individual differ-
ences, a “one-size-fits-all” set of safer drug use education 
guidelines is not possible. Although programs may desire 
such guidelines for teaching the finer details of safer drug 
use technique (e.g., how to find a vein), programs may need 
to find or develop their own safer drug use education from 
the wide array of grey literature material that best suits the 
complex and unique characteristics of their clients.

Safer drug use education evidence summary
In contrast to the chapters on harm reduction equipment 
distribution, the evidence that informs this chapter and its 
recommendations came mostly from evaluation studies 
and reviews of evaluation studies. randomized controlled 
trials (rcts) and systematic reviews of rcts have contribut-
ed broad overviews of educational interventions and their 
efficacy at reducing risk behaviours that can lead to HIV 
and HcV transmission and other health-related harms. rcts 
are generally considered to provide the highest quality ev-
idence for evaluating health interventions, though it has 
been noted in this document that it is not always feasible or 
ethical to conduct rcts with harm reduction programs and 
the populations they serve. Mixed evaluation (primarily out-
come oriented) studies involving varied methodologies have 
added further information about educational interventions 
that could be worth piloting elsewhere. Additional qualita-
tive work on safer drug use educational interventions could 
deepen our understanding of client learning processes, as 
well as acceptability and accessibility of interventions for cli-
ents. there is also a wide range of educational materials in 
the grey literature, but as noted these materials were not 
reviewed as they are constantly evolving to suit emerging 
practice needs and we are unable to assess their quality in 
most instances. 
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Description of overdose prevention and response 
training with naloxone
Programs that teach people who use opioids how to avoid 
overdose events, and how to respond appropriately to an 
experienced or witnessed overdose are emerging world-
wide.   naloxone is a fast acting, safe, and effective opioid 
reversal agent that is used routinely in hospital and pre-hos-
pital settings.   According to the 2010 American Heart As-
sociation guidelines for cardiopulmonary resuscitation and 
emergency cardiovascular care, naloxone is recommended 
for a patient “with known or suspected opioid overdose 
with respiratory depression who is not in cardiac arrest” 
(Vanden Hoek et al., 2010). this drug is also available as a 
Schedule f prescription medication in canada, although it 
is not stocked in outpatient pharmacies on a routine basis.

Programs that train clients to respond to overdose events 
and distribute naloxone are based on the premise that over-
doses are often witnessed by others who could respond 
with life-saving measures prior to the arrival of emergency 
medical services (eMS).  this intervention has the potential 
to decrease mortality and morbidity (e.g., anoxic brain inju-
ry) from overdose.   

these programs typically offer a training session on prevent-
ing overdoses, recognizing overdose emergencies, recom-

mended bystander first response techniques, and adminis-
tering naloxone.  naloxone is dispensed under the authority 
of a prescribing physician   Individuals with a naloxone sup-
ply are encouraged to respond to overdoses using the skills 
learned in the training session, and to call 911.  they are 
asked to report overdose incidents to the program and ob-
tain a refill of naloxone as needed.   Some programs also 
train friends, family, agency workers or others who may wit-
ness an overdose to recognize and respond in an emergen-
cy, without necessarily providing a naloxone prescription 
directly to these individuals.

Epidemiology of Overdose
Overdose is the most common cause of death among hero-
in and opioid users worldwide, and it is increasing (degen-
hardt et al., 2011).  Since 1991, Ontario has seen a dramatic 
increase in prescription opioid use and opioid-related deaths 
have doubled in the province (dhalla et al., 2009; gomes 
et al., 2011a;  gomes et al. 2011b). toronto’s data mirrors a 
global trend of escalating drug-related mortality since 1990 
(national Institute on drug Abuse, 2009; centers for disease 
control and Prevention, 2010).  

Available canadian data show geographical and tempo-
ral changes in drug-related deaths, including a study of 

11  Opioid overdose prevention: education and 
naloxone distribution

 Recommended best pRactice policies to facilitate knowledge and application of opioid overdose preven-
tion strategies, and how to appropriately respond in the event of an overdose (including the use of naloxone if 
available)

•	 Educate clients about opioid overdose prevention techniques 

•	 Educate clients about the signs and symptoms of opioid overdose

•	 Provide first aid and CPR training to clients

•	 Educate clients about how to respond to an opioid overdose  including calling 911 

•	 Assess feasibility and acceptability of a naloxone distribution program

•	 Partner with multiple community stakeholders to prevent mortality from opioid overdose

•	 Where naloxone is available, ensure eligible and at risk clients are trained on appropriate use of naloxone and offer 
kits and training in a variety of locations. Evaluate opioid overdose prevention and response interventions to ensure 
desired impact and to build evidence
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drug-related overdose deaths among coroners’ data in Brit-
ish columbia and Ontario from 1992 to 2004 (fischer et al., 
2006). this study found that the rate of deaths per 100,000 
people in toronto were similar to the overall Ontario rates, 
and were relatively stable over time (fischer et al., 2006).   
the death rates in toronto were lower than those in Van-
couver.  Vancouver’s rates were much higher than the pro-
vincial total but the ratio was decreasing over time (the Od 
ratio between Vancouver and Bc overall has been reduced 
from 4:1 to 2:1) (fischer et al., 2006). 

further, another study found 60% of drug deaths identified 
by the coroner in British columbia involved opioids (exclud-
ing methadone)  (Buxton et al., 2009).

Risk Factors for Overdose
In the literature, several risk factors for opioid overdose are 
identified, including:

•	 Known or suspected prescription opioid dependence or 
heroin use (degenhardt et al., 2011)

•	 History of emergency care for opioid overdose (Stoove et 
al., 2009)

•	 Opioid use with known or suspected use of alcohol or 
benzodiazepines, or other drugs known to increase 
overdose risk (chan et al., 2006; drug Abuse Warning 
network, 2004)

•	 upon release from prison, among those with history of 
opioid dependence (Binswanger et al., 2007)

•	 upon discharge from a treatment program for opioid 
dependence (davoli et al., 2007)

•	 enrollment in opioid dependence treatment with metha-
done during specific times such as induction or discharge 
(caplehorn, 1998; Woody et al., 2007)

•	 High doses of prescribed opioids (gomes et al., 2011a)

Availability of community-based naloxone in  
Canada and abroad
As a harm reduction strategy, the first take-home naloxone 
distribution programs worldwide began in the late 1990s to 
prevent overdose deaths among opioid users (dettmer et 
al., 2001). Over 180 overdose prevention and response pro-
grams involving naloxone dispensing have been reported in 
the united States, with over 53,032 participants and 10,171 
uses of naloxone reported between 1996 and 2010 (centers 
for disease control and Prevention, 2010).  Additionally, the 
American Medical Association (AMA) adopted a resolution 
supporting naloxone programs at its 2012 Annual general 
Meeting, whereby the AMA “urges that community-based 
programs offering naloxone and other opioid overdose 
prevention services continue to be implemented in order to 
further develop best practices in this area” and “encourag-
es the education of health care workers and opioid users 
about the use of naloxone in preventing opioid overdose 
fatalities” (http://www.ama-assn.org/assets/meeting/2012a/
a12-resolutions.pdf ).

See Figure 1 below from Fischer et al 2006  
(Fischer et al., 2006):  

figure 1. number of drug-related overdose deaths (Ods) per 100,000 
in the city of toronto, the Province of Ontario (On), the city of Van-
couver, and the Province of British columbia (Bc), 1992-2004

1.  Od figures are based on data from provincial coroners’ offices; 
population numbers are based on data from Statistics canada.

2.  numbers for Ods in toronto and Vancouver are included in Ontar-
io and British columbia figures, respectively.

3.  Od numbers for toronto and Ontario in 2003 and 2004 are prelim-
inary.

In British columbia, hospitalizations related to illicit drugs 
increased between 2002 and 2009, from 6.3 in 2002 to 8.4 
per 100,000 in 2009 (Vallance et al., 2012).  rates of over-
dose deaths were stable between 2004 and 2010, and were 
estimated at 4.79 deaths per 100,000 in 2010.  emergency 
room visits related to illicit drugs represented approximate-
ly 2.5 of every 1000 visits. Surveys estimated that approxi-
mately 50 to 60% of non-fatal overdoses were associated 
with multiple substances (Vallance et al., 2012).
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A few emerging naloxone programs exist in canada, and 
several others operate throughout europe, the united King-
dom, and Australia. Most naloxone programs exist in harm 
reduction settings, but others operate in re-entry programs 
(after incarceration), pain management clinics, treatment 
programs, local drug services, outreach efforts (e.g., sin-
gle room occupancy hotels, private homes, street corners), 
homeless shelters, and physician offices (dettmer et al., 
2001; Albert et al., 2011; Bennett et al., 2011; Bennett et al., 

2012; doe-Simkins et al., 2009; dong et al., 2012; enteen et 
al., 2010; galea et al., 2006; green et al., 2008; gaston et al., 
2009; Lankenau et al., 2012; Maxwell et al., 2006; McAuley 
et al., 2010; Piper et al., 2008; ross, 2010; Seal et al., 2005; 
Sherman et al., 2009; Strang et al., 2008; tobin et al., 2009; 
Wagner et al., 2010; Yokell et al.; 2011). 

to our knowledge, the canadian experience with distribut-
ing take-home naloxone currently includes the following:

Province Program Operator Start Date Details:

British columbia toward the Heart British columbia  
centre for disease 

control, Harm  
reduction Program

August 31, 2012 http://towardtheheart.
com/ 

Ontario Opioid Overdose  
Prevention Program

Ontario Harm  
reduction distribution 

Program

March 2012 http://www.ohrdp.ca/ 

Municipality Program Operator Start Date Details:

edmonton community Based 
naloxone Overdose  
Prevention Program

Streetworks October 2005 http://www.street-
works.ca/ 

toronto Prevent Overdose In 
toronto (POInt)

toronto Public Health 
– the Works

August 31, 2011 http://www.toronto.
ca/health/sexual-

health/sh_the_works.
htm 

Ottawa Peer Overdose Preven-
tion Program (POPP)

Ottawa Public Health August 31, 2012 contact Ottawa Public 
Health or Sandy Hill 
community Health 

centre

thunder Bay Overdose Prevention 
Program

northwestern Health 
unit

March 2013 contact nWHu

Provincial

Local
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In canada, naloxone is a Prescription Only Medicine (POM) 
under Schedule f of the food and drug regulations for 
canada’s food and drug Act. In community-based naloxone 
programs, it is prescribed by doctors to named patients who 
are deemed to be at risk of opioid overdose.

 currently in canada, programs that are interested in imple-
menting a take-home naloxone program must ensure that 
they have a physician who will either 1) assess and prescribe 
naloxone to people who are deemed to be at risk of opi-
oid overdose; or 2) delegate the authority to other proper-
ly trained staff. A variety of models can be used, including 
through physicians at public health units, methadone main-
tenance programs, community health centres, family health 
teams or prison physicians. the physician must ensure that 
if the action of prescribing and dispensing is delegated, that 
staff are properly trained. take-home naloxone programs 
will then educate eligible individuals about overdose pre-
vention strategies and how to administer naloxone in an 
opioid overdose situation.

Some jurisdictions in the united States, such as Washing-
ton State, have passed good Samaritan laws that “provide 
immunity from prosecution for drug possession charges to 
overdose victims and bystanders who seek aid in an over-
dose event” (Banta-green et al., 2011). An evaluation fol-
lowing the passing of this law in Washington State found 
that arrests rarely occurred before and after its implementa-
tion, but that drug users commonly feared arrest. After the 
law passed, drug users surveyed stated they would be more 
likely to call 911 (Banta-green et al., 2011).

Community-Based Naloxone: Evidence of  
Effectiveness
As this intervention is still increasing in its implementation, 
the literature on its effectiveness is still emerging and some-
what limited to date. this section first discusses previous 
review articles focused on the effectiveness of communi-
ty-based naloxone, and a mathematical model of mortality 
and cost-effectiveness. next, we present our own systematic 
review on the effectiveness of this intervention, which up-
dates previous syntheses of the literature and improves on 
the methods of previous reviews. We aimed to thoroughly 
discuss what is currently known about the intervention’s ef-
fectiveness and highlight areas for future research.

Previous reviews of community-based naloxone effectiveness

An early systematic review (Oldham et al., 2003) published in 
2003 (literature to 2002) found 11 articles in peer-reviewed 
journals on the topic of naloxone for heroin overdose. the 
majority of these articles did not report on experience with 
the use of take-home naloxone among opioid users. Only 
one published case series from the uK (dettmer et al., 2001) 
and two other early reports from the united States were 
available at the time (see Huang, 2002 and Bigg, 2002 with-
in Oldham, 2003). A 1995 discussion paper commented on 
naloxone over-the-counter availability in Italy (Lenton et al., 
2000). the review authors suggest further research into the 
effectiveness of this intervention is imperative. 

A 2008 review based on three articles (Barrie, 2008) conclud-
ed there was a lack of evidence on naloxone for personal 
use, and that “careful evaluation of local circumstances is 
necessary when considering this option” (Barrie, 2008). An-
other, more comprehensive review based on 12 studies re-
ported that evidence for community-based naloxone was 
based on poor quality studies that typically did not use a 
comparison group to allow estimation of effectiveness (ev-
ans et al., 2010; Snooks et al., 2011). 

Modeling of community-based naloxone cost-effectiveness

A recent study used mathematical modeling to estimate the 
effectiveness (mortality and cost-effectiveness) of naloxone 
distribution programs (coffin et al., 2013). Parameters used 
for both models were found using a literature search and 
sources from conference abstract books, online searches, 
and prior knowledge. An economic analysis was used to de-
termine the cost effectiveness of naloxone distribution pro-
grams. the traditional standard for cost-effectiveness is an 
incremental cost of less than $50,000 per quality-adjusted 
life-year (QALY). the authors took a conservative approach 
in the analysis and included cost to society related to illicit 
drug use in their analysis.

this model estimated that naloxone distribution would pre-
vent 6% of overdose deaths, with approximately 1 death 
prevented for every 277 naloxone kits distributed. the au-
thors also estimated that naloxone distribution was cost-ef-
fective (coffin et al., 2013). this is the first comprehensive 
cost analysis of naloxone distribution programs. the model 
accounted for the wide range of naloxone programs avail-
able, and conducted sensitivity and probability analysis to 
validate the findings. Some parameters had high degrees of 
uncertainty; however, the authors suggest their results can 
aid in efforts to predict the effect of naloxone distribution. 
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Systematic review of community based naloxone programs

for this chapter, we completed a systematic review, using 
rigorous methods to identify and summarize the most up to 
date evidence. using standard search, extraction and assess-
ment methods, we identified 22 studies from 1996 to Sep-
tember 2012 that met criteria for full text-review. We also 
included two new studies published after our initial search, 
and an unpublished program evaluation. In total, we sum-
marize the evidence from 25 articles. 

existing studies report findings from programs located in 
the united States (18 reports of programs in 9 regions), in 
the united Kingdom/europe (6 reports of 7 programs), and 1 
in canada. Study designs included case studies, evaluations, 
cohorts, cross-sectional studies, retrospective data analysis, 
and qualitative studies. the longest time a program was op-
erational was 6 years, and it served 1,942 clients (enteen et 
al., 2010). nine studies followed clients prospectively for up 
to 12 months (n=19 to 250); however, follow-up was poor 
with 4 studies retaining no more than 50% of participants 
at the end of the follow-up period. Most other studies used 
passive reporting of client outcomes only, whereby the pro-
grams relied on clients to return and report to them, rather 
than actively trying to contact clients. two studies involved a 
comparison group, which consisted of people who use opi-
oids but were not trained in a naloxone program (Bennett 
et al., 2012; green et al., 2008). 

One study conducted an analysis of annual opioid related 
rates of overdose fatalities and acute care hospital visits 
using available records, comparing communities and years 
where naloxone programs were implemented with those 
where it was not (Walley et al., 2013).

In the studies, training sessions ranged from 10 minutes to 
8 hours (four two-hour sessions). few details were provided 
regarding whether the training programs were offered in 
individual or group formats, or both. Most programs report-
ed teaching some form of basic life-support in addition to 
naloxone use. Most taught rescue breathing (typically pro-
grams in the united States), while others reported rescue 
breathing plus cPr or the option to learn cPr along with 
rescue breathing, cPr/first Aid, or basic life support.

In most programs, the naloxone prescriber was a physician. 
However, it was prescribed under a Patient group direction 
(Pgd) in some programs in the united Kingdom, a means of 
providing prescription-only medication to a group of people 
without individual prescriptions. naloxone was dispensed in 
ampoules, prefilled intramuscular syringes and 10mL vials. 

One study reported dispensing naloxone in a prefilled in-
tranasal format (doe-Simkins et al., 2009). Physicians, other 
medical providers, program or research staff, or pharmacists 
dispensed the naloxone. doses ranged from 0.4ug to 4mg 
(possible reporting errors) but most used 0.4mg intramuscu-
lar, and one used 2 mg intranasal (doe-Simkins et al., 2009). 

Outcome data from these studies show that between 8 and 
100% of program participants had witnessed an overdose 
after the naloxone training program. Across six studies, up 
to 21% of participants reported experiencing an overdose 
themselves since training (enteen et al., 2010). One study 
found a difference between the study and comparison 
groups, whereby no overdoses were experienced in the 
trained group, and 11/50 participants in the comparison 
group experienced overdoses (Bennett et al., 2012). four 
studies did not report the number of witnessed overdoses 
after the training program. 

Across the studies, after receiving training, a wide range 
from 2 to 399 participants reported using naloxone in an 
opioid overdose, depending on the size of the program, 
which corresponded to naloxone use ranging from once for 
ever 1.5 to 24 people trained. for reported witnessed over-
doses, naloxone was used for 43 to 100% of opioid overdose 
cases; this wide range in estimated use may be attributable 
to how data were collected and reported. Some studies re-
ported naloxone was used more often in private locations 
rather than in public. there were 27%-100% of participants 
who retained their naloxone either with them or where 
they normally used drugs.

Among trained participants in the studies, reported inap-
propriate uses of naloxone included administering nalox-
one intravenously, in the abdomen, or without the intrana-
sal atomizer. Other inappropriate responses among trained 
individuals to observed overdoses included applying ice or 
water, or eliciting pain (slapping, etc.). reports of using oth-
er drugs to assist with an overdose decreased after receiving 
naloxone training. 

Only one new study directly investigated effectiveness of 
community-based intranasal naloxone to prevent naloxone 
deaths (Walley et al., 2013). this study found opioid related 
death rates were reduced in communities that implement-
ed naloxone distribution compared to those without. two 
other studies anecdotally reported a drop in deaths in the 
region after implementation of the program (one was part 
of a comprehensive community overdose initiative) (Albert 
et al., 2011; Maxwell et al., 2005). 



114

Best Practice recommendations for canadian Harm reduction Programs: Part 1

eight studies reported that knowledge, confidence, and 
willingness to intervene in an overdose improved after 
training (Bennett et al., 2012; green et al., 2008; gaston et 
al., 2009; McAuley et al., 2010; Seal et al., 2005; Strang et 
al., 2008; tobin et al., 2009; Wagner et al., 2010). trained 
individuals were better able to recognize an overdose when 
compared to untrained individuals (green et al., 2008), and 
participants retained knowledge and confidence over time 
(gaston et al., 2009; Strang et al., 2008). 

After the training, between 10 and 100% of participants 
in the studies called for emergency medical services when 
witnessing an overdose incident. Studies comparing the fre-
quency of calling 911 (or willingness to call) before and after 
naloxone training show mixed results: four studies found a 
decrease, while two reported an increase. clients’ fear of 
police was commonly reported among barriers to calling for 
assistance.

the proportion of study participants who reported perform-
ing rescue breathing or cPr ranged from 22% to 100% of 
overdose events (gaston et al., 2009; McAuley et al., 2010). 
An increase in the use or willingness to use rescue breath-
ing/cPr in witnessed overdoses after training was reported 
by two studies, but still used by fewer than 30% of respon-
dents (galea et al., 2006; tobin et al., 2009). Bennett and 
colleagues found those trained to use naloxone were less 
likely to use rescue breathing/cPr than a comparison group 
(Bennett et al., 2012). 

reports of adverse events associated with naloxone admin-
istration included withdrawal symptoms (3 to 34%, 3 stud-
ies) (dettmer et al., 2001; doe-Simkins et al., 2009; enteen et 
al., 2010), seizure (0 to 1%, 3 studies) (dettmer et al., 2001; 
enteen et al., 2010; Maxwell et al., 2006), vomiting (0 to 
13%, 4 studies) (dettmer et al., 2001; enteen et al., 2010; 
Maxwell et al., 2006; Wagner et al., 2010), victim was angry 
or dissatisfied (0 to 40%, 4 studies) (dettmer et al., 2001; 
doe-Simkins et al., 2009; Strang et al., 2008; Wagner et al., 
2010), negative interaction with eMS or police (3 to 20%, 
5 studies) (enteen et al., 2010; galea et al., 2006; Piper et 
al., 2008; Seal et al., 2005; Wagner et al., 2010), arrests (0 to 
9%, 5 studies) (doe-Simkins et al., 2009; enteen et al., 2010; 
Seal et al., 2005; tobin et al., 2009; Wagner et al., 2010), and 
death (0 to 11%, 15 studies) (dettmer et al., 2001; Bennett et 
al., 2011; doe-Simkins et al., 2009; dong et al., 2012; enteen 
et al., 2010; galea et al., 2006; gaston et al., 2009; Lankenau 
et al., 2012; Maxwell et al., 2006; McAuley et al., 2010; Piper 
et al., 2008; ross, 2010; Sherman et al., 2009; Strang et al., 
2008; Wagner et al., 2010). One study reported that when a 

death occurred, eMS was called over 30 minutes after nal-
oxone was used (ross, 2010). Some participants reported 
difficulty connecting the intranasal atomizer (doe-Simkins 
et al., 2009). Several programs reported difficulty obtaining 
a naloxone supply (centers for disease control and Preven-
tion, 2010). 

four studies found evidence of decreased drug use after 
training (dong et al., 2012; Seal et al., 2005; tobin et al., 
2009; Wagner et al., 2010). dettmer and colleagues noted 
“more risky consumption as a result of the availability of 
naloxone was not reported” (dettmer et al., 2001). Across 
the studies, there were no reports of increased risky drug 
use behaviours.

Among participants needing a naloxone refill, reasons oth-
er than replacing a dose administered during an overdose, 
included: dose was lost, stolen or confiscated. In the study 
by tobin and colleagues, where 10mL re-usable vials were 
dispensed, 3 participants obtained a refill because their vial 
was contaminated (tobin et al., 2009). 

As well as quantitative studies, others reported qualitative 
data about clients’ experience with the naloxone train-
ing programs (Sherman et al., 2009; Sherman et al., 2008; 
Worthington et al., 2006). After the training, some partici-
pants reported still being afraid to use naloxone. fear and 
worry about being too intoxicated to use it reduced their 
confidence in their ability to use naloxone as trained. How-
ever, other participants in these studies reported naloxone 
gave them a feeling of security that they could help a friend, 
and some stated they were more comfortable with being 
able to use naloxone after using it once. Although trained 
not to do so, many participants reported using inappro-
priate actions such as applying water or ice, or hitting the 
person in response to an overdose. Participants expressed a 
fear of inducing withdrawal if they gave naloxone to some-
one, especially if they themselves had received naloxone 
from emergency medical personnel in the past. Although 
the training programs recommended that no other drugs 
be used to respond to an overdose, some participants still 
expressed a desire to give more opioids after using nalox-
one. Participants in these studies also reported a fear of 
police attending 911 calls and a fear of arrest. However, 
Sherman and colleagues (Sherman et al., 2009) noted that 
approximately half of participants reported having a pos-
itive interaction with emergency responders and some ex-
pressed a desire for training on how to communicate with 
police (Worthington et al., 2006). Although few participants 
reported having conversations about overdose outside of 
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the training programs, several said that they taught others 
how to use naloxone. Some participants also said that they 
used the training information to create “house rules” about 
using opioids to help reduce overdoses. Many participants 
referred others for training, and felt pride in learning over-
dose response. 

Limitations of the community-based naloxone  
evidence base
Our review agrees with previous reviews that the evidence 
on the effectiveness of community-based naloxone training 
programs remains limited. Most studies have small sample 
sizes, do not actively collect follow-up data after the train-
ing programs, and do not include a comparison group. 
Specific assessment of training effectiveness, morbidity and 
mortality outcomes is limited. comparison across the studies 
is challenging because there is great variation in the metrics 
used to evaluate the interventions. furthermore, studies dis-
pensed naloxone in different formats, complicating efforts 
to understand if a particular format may have different 
and more beneficial outcomes than another. However, one 
randomized trial that compared time to response among 
pre-hospital overdose patients to intranasal or intramuscu-
lar naloxone found no difference between groups (Kerr et 
al., 2009). further study is needed to determine the most 
appropriate and beneficial dose, route, and format for dis-
pensing naloxone. nevertheless, existing data do suggest 
that clients would likely benefit from access to easier-to-use 
devices for administering naloxone. 

Most of the studies reported in the literature were conduct-
ed within a harm reduction setting; however, the transfer-
ability of the results to other settings (e.g., prisons, emer-
gency departments, addictions medicine, and primary care) 
is unclear. Although the implementation issues may vary, it 
would likely be important to evaluate relevant training pro-
grams in additional settings to determine the potential to 
reduce opioid-related morbidity and mortality. 

there is evidence that training improves self-reported 
knowledge, confidence, and willingness to intervene in an 
overdose. However, these studies did not use validated tools, 
and did not verify that these improved measures are related 
to improvement in actual performance during an overdose. 
the available studies largely did not measure the diffusion 
of awareness about opioid overdose prevention, which may 
support a broader overdose prevention strategy in reducing 
morbidity and mortality from overdose.

Across the studies, there was variation in emergency re-
sponse maneuvers taught. Most studies reported the train-
ing programs focused on teaching rescue breathing rather 
than chest compressions. However, the 2010 American Heart 
Association guidelines for cardiopulmonary resuscitation 
and emergency cardiovascular care do not specifically ad-
dress bystander response to opioid overdose with or with-
out naloxone. 

the current basic life support (BLS) guidelines recommend 
that lay rescuers assume a cardiac arrest if an unresponsive 
person is not breathing normally, and begin chest compres-
sions. If adequately trained, it is also recommended that a 
lay responder administer both chest compressions and res-
cue breaths in the case of drug overdose (Berg et al., 2010). 
Programs that do not teach chest compression may not 
equip clients to respond appropriately to unresponsive vic-
tims during overdose emergencies (or otherwise).

AHA guidelines do recommend naloxone administration 
along with ventilation only for patients not in cardiac arrest, 
in a setting attended by a health care provider where bag 
mask or advanced airway is available (Vanden Hoek et al., 
2010). However, this recommendation assumes the provider 
is a healthcare professional who can reliably assess patients 
for a pulse within 10 second and provide reliable means of 
ventilation with naloxone administration. the role of nalox-
one in a community-based setting needs to be clarified for 
lay bystanders.

the administration of training to use naloxone varies in 
length and resources needed to deliver the training. In the 
general literature on basic life support, brief videos were 
found to result in superior performance compared to tra-
ditional classroom teaching (todd et al, 1998; Braslow et 
al., 1997). Additionally, outcomes of training should be 
evaluated with valid and reliable measures, similar to other 
research on basic life support (Brennan et al., 1996). Inno-
vation and research related to teaching methods can help 
improve access to overdose response training programs and 
knowledge of their effectiveness in the future.

Overall, further studies are needed to address the practice 
of administering a community-based naloxone program, as 
well as the effectiveness of this intervention on actions at 
the event of an overdose, drug use behaviour, morbidity, 
mortality and cost. It is encouraging that the first random-
ized controlled trial on the distribution of naloxone to drug 
users is now underway - the n-ALIVe trial (King’s college 
London, http://www.kcl.ac.uk/iop/depts/addictions/research/
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drugs/n-ALIVe.aspx). this study will enroll individuals upon 
release from prison and will measure deaths related to 
heroin use – the pilot study will recruit 5,600 participants, 
and the larger trial will enroll 56,000. It is imperative that 
funding be allocated to support research and evaluation 
alongside new and existing naloxone programs. Increased 
investment in more rigorous studies will help to determine 
the effectiveness of community-based naloxone programs, 
and support the establishment or continuation of effective 
overdose prevention interventions. 

Opioid overdose response with naloxone evidence 
summary
the evidence that informs this chapter and its recommenda-
tions came mostly from evaluation, cross-sectional, and co-
hort studies. Additionally, some qualitative studies, review 
articles, and one study involving mathematical modelling 
and cost-effectiveness were used. there are no results yet 
available from randomised controlled trials (rcts) on the 
effectiveness of this intervention. Although the existing 
evidence is promising, larger, more rigorous studies about 
opioid overdose prevention and response interventions, 
including naloxone distribution, are needed. Additional 
qualitative work on bystander overdose resuscitation inter-
ventions could improve our understanding of client accept-
ability and accessibility of interventions. there is also a wide 
range of community-based naloxone materials in the grey 
literature, but these materials were not reviewed as they are 
variable based on local program decision and we are unable 
to assess their effectiveness in most instances. 
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Appendix A – Methods: Overview of  
Research Evidence Review and Synthesis

reviews and syntheses of scientific evidence about public 
health interventions are complex because these interven-
tions are comprised of multiple components (e.g., informa-
tion, education, building and mastery of skills) and the types 
and quality of available scientific evidence are varied (cen-
tre for reviews and dissemination, 2008; Jackson & Waters, 
2005; Pawson et al., 2005). for most of the chapters in this 
document, we used a narrative synthesis method. narrative 
synthesis is well suited to the complexity and multi-compo-
nent character of harm reduction programs that deliver a 
range of services to people who use drugs and are at risk 
for HIV, HcV, and other harms. this synthesis approach com-
bines systematic collection, quality assessment, and synthesis 
of multiple types of studies and research evidence – experi-
ments, observational studies, and qualitative studies – using 
rigorous and reproducible methods. We followed a system 
similar to the seven steps of narrative synthesis set out by 
Popay et al., 2006:

1. Identifying the review focus, then searching for and 
mapping the available evidence (i.e., describing the 
types of interventions, study designs, and volume  
of literature) 

2. developing a “theory” or explanation of how the inter-
vention/activity works to produce the desired effect

3. Specifying a scientific evidence review question includ-
ing population, interventions, and outcomes

4. Identifying studies to include in the review

5. extracting evidence and appraising its quality 

6. Synthesising the evidence across studies 

7. reporting the results of the review

We designed our research project to have a series of over-
lapping and iterative activities including evidence identifi-
cation, extraction, review and synthesis, and development 
of best practice recommendations. Over the course of the 
project, we held regular teleconference meetings to achieve 
team consensus on all activities and outcomes.

Review of existing best practice documents 
existing best practice recommendation documents from 
British columbia (Bccdc, 2008; Kerr & Wood, 2007), On-
tario (Strike et al., 2006), Scotland (Scott, 2008), the unit-
ed States (nYc department of Health and Mental Hygiene, 
2009), england (national Institute for Health and clinical ex-
cellence, 2009b), and emerging economies (Burrows, 2006) 
were reviewed by our team to identify strengths, content 
that needed to be updated, and content that needed to be 
expanded in light of changes in practice and/or new scien-
tific evidence. the goal of these early team meetings was to 
respond to the following: 

•	 What are the strengths in each document and what 
should be retained and/or integrated into the new best 
practice recommendations? 

•	 What evidence, recommendations, or other area(s) need 
to be updated? 

•	 In light of changes in drug use patterns, practices, and/or 
new scientific evidence, what needs to be added to the 
best practice recommendations? 

•	 define how a given component of a harm reduction 
program contributes to reduced transmission of HIV and 
other sexually transmitted and blood-borne infections 
or enhances the social determinants of health (i.e., write 
the theory/explanation statement).

•	 Identify any changes to patterns of drug use and related 
risks that may have created new needs not currently ad-
dressed by the existing best practice documents and de-
termine if completely new content sections are needed. 

Development of a table of contents and work plan
After reviewing each content area from the existing best 
practice documents, our team used a consensus deci-
sion-making approach to develop a table of contents that 
listed all core areas of practice to be included in the new 
best practice recommendations. We then developed a for-
mal research proposal and work plan to complete the nec-
essary reviews, literature syntheses, and integrate the evi-
dence into the best practice recommendations.



121

Best Practice recommendations for canadian Harm reduction Programs: Part 1

Identification and extraction of research evidence 
related to each core area of practice
Searches of Medline, embase, PsycInfO, Sociological Ab-
stracts, cInAHL, and Scopus were performed for each con-
tent area. the databases were searched from 2006 onwards. 
this year corresponds to the oldest set of best practice rec-
ommendations in canada (i.e., Ontario best practice recom-
mendations for needle and syringe programs).

eligibility criteria for documents to be considered for the re-
view included: (a) subject relevant to the content area; (b) 
published in english or french; and (c) reported results that 
are relevant to the context of the canadian public health 
system. the reference lists of eligible articles were reviewed 
by hand to identify any other articles that may have met 
the inclusion criteria. for articles that did not meet inclusion 
criteria for a given content area, we reassessed their appro-
priateness for other content areas. If deemed potentially 
appropriate, these articles were retained for the review(s) in 
the other content areas. All remaining articles were discard-
ed. We also supplemented this material with unpublished 
program evaluations from canada and other grey literature.

Assessment of the quality of selected studies and 
evidence synthesis
In keeping with our goal to provide guidance best fit-
ted to the canadian context (while recognising variation 
across provinces and territories), we adapted an approach 
to evidence appraisal based on nIce (2009a) methods that 
matched the scope of this project. After extracting the arti-
cles that were relevant, we assessed the quality of the stud-
ies and the level of evidence (e.g., randomized controlled 
trials, cross-sectional studies) outlined in the nIce methods. 
Based on the types of studies included and any patterns ob-
served (e.g., evidence of injection risk behaviours typically 
comes from prospective cohort and cross-sectional studies), 
a summary of the quality of the evidence was prepared for 
each main chapter. Summary boxes were intentionally brief 
and written in plain language.

Synthesis and development of evidence state-
ment(s) for each core area
for each content area, the extracted evidence and quality 
assessment summary boxes were reviewed and compared 
to the “theory” or explanation of how the intervention/ac-
tivity works (e.g., collection and disposal of used drug con-
sumption equipment reduces opportunities for reuse and/
or injury and consequently reduces the risk of transmission 
of HIV and HcV). using a plain-language format, summary 
evidence statements were written for each core area. 

Development of best practice recommendations for 
each content area 
At team meetings, the evidence summaries and quality as-
sessment summary boxes were reviewed and assessed; we 
used a consensus decision-making process to “approve” the 
content of each chapter. Prior to the teleconferences, team 
members were sent working drafts of chapters. team mem-
bers were asked to comment on the evidence summaries 
and determine if further work would be necessary or if the 
summaries were sufficient for the group to draft best prac-
tice recommendations for the content area under discus-
sion. each recommendation was written using a plain-lan-
guage format. 

Naloxone chapter
for the naloxone chapter, the available evidence base al-
lowed us to use standard systematic review procedures that 
are described in the chapter.
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Appendix B – Other Injection-related  
Equipment Supporting Evidence

numerous studies examine injection-related equipment, but 
do not examine behaviours related to or the role of each 
piece of equipment separately. for example, in some stud-
ies participants were asked if they ever shared a “cooker, 
filter, or water.” As a result, it is difficult to determine from 
these studies if particular pieces of equipment are more like-
ly than others to be shared and therefore contribute greater 
or lesser potential risk of HIV or HcV transmission. never-
theless, studies that have employed composite measures of 
injection-related equipment behavior have revealed some 
patterns consistent with those found by studies examining 
individual pieces of equipment separately. this appendix 
serves to support the chapters about each specific piece of 
equipment. 

Sharing other injection-related equipment
unpublished data collected between 2010 and 2012 – as 
part of the most recent Ontario I-track Study examining risk 
behaviours among people who inject drugs – documented 
that 38.2% of the 953 participants had borrowed any type 
of equipment (average of data from toronto, Kingston, Sud-
bury, thunder Bay, and London, Ontario). earlier pilot data 
from the I-track study found that 43% of 794 participants 
had injected with previously used drug injection equipment 
such as cotton, filters, cookers, and water. this proportion 
ranged from 32 to 54% across the cities where participants 
were recruited (Health canada, 2004). 

Among 551 people who inject drugs recruited from nine 
nSPs in Ontario, Millson et al. (2003) documented that the 
majority of participants (62%) had shared cookers, cotton, 
or water in the six months prior to their interview, with the 
proportions of people engaging in this behaviour ranging 
from 55 to 80% (p<0.001). Leonard et al. (2005) document-
ed similarly high rates among 418 men and 85 women who 
inject drugs in Ottawa participating in the POInt Project be-
tween October 2002 and January 2003. the majority of both 
men (59%) and women (68%) had injected with previously 
used equipment at some point in their drug-injecting histo-
ry and, of these, 41% of the men and 50% of the women 
had done so in the six months before their baseline inter-
view (Leonard et al., 2005). 

Sharing of drug injection equipment appears to be a very 
common practice elsewhere in the world (Power et al., 1994; 
thorpe et al., 2001; Wang et al., 1998). Hunter et al. (1995) 
studied the injection-related risk behaviours of 2,062 peo-
ple who inject drugs in greater London, united Kingdom, 
from 1990 to 1993. Over 50% of the respondents reported 
sharing filters and/or spoons in the six months prior to their 
interview (Hunter et al., 1995). In a study involving five uS 
cities, data from 1,438 people who inject drugs and do not 
practice receptive syringe sharing indicated that 54% report-
ed non-syringe equipment sharing, a composite variable 
that combined responses about sharing cookers, filtration 
cottons, and water (thiede et al., 2007). thirty-nine percent 
of participants who reported equipment sharing shared pri-
marily with a sexual partner, 46% shared with an injection 
partner or friend, and less than 2% reported sharing with 
dealers or strangers (thiede et al., 2007).

Sharing other injection-related equipment versus 
needles
Studies have shown that people who inject drugs share 
injection equipment more often than they share needles 
(Bennett et al., 2000; gossop et al., 1997; green et al., 2001; 
Hunter et al., 1995; Huo et al., 2005; Koester et al., 1996; 
Power et al., 1994; thorpe et al., 2001; Vlahov et al., 1997; 
Wang et al., 1998). Several studies have documented that 
even when people use only their own needle, they may 
have shared other injection equipment such as spoons, wa-
ter, containers, and filters (gossop et al., 1997; Hagan et al., 
2001; Mccoy et al., 1998; Power et al., 1994). for example, in 
the study by Hunter et al. (1995), more than 33% of people 
who inject drugs who reported that they had not shared 
needles in the six months prior to the interview had shared 
filters and spoons during that time period. In a study involv-
ing 12,323 people who inject drugs recruited from 19 sites 
in the united States, injection with previously used cookers/
cotton/water was almost twice as frequent as injection with 
a previously used needle/syringe (Mccoy et al., 1998). 
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Correlates of risk behaviours
Studies comparing injection practices have found that wom-
en are significantly more likely than men to use injection 
equipment that has already been used by someone else 
(Bennett et al., 2000; evans et al., 2003). In the POInt Project 
conducted by Leonard et al. (2005) in Ottawa, women were 
more likely than men to have shared someone else’s cook-
er or spoon and significantly more likely than men to have 
shared someone else’s filter or cotton (p<0.001) and some-
one else’s washes (p<0.001). these findings suggest that 
women may be at greater risk of acquiring HIV and HcV 
through these injection practices. this documented greater 
risk for women needs to be identified and incorporated into 
prevention programs and risk reduction messages. 

Younger age has also been found to be significantly asso-
ciated with sharing injection preparation equipment. Stud-
ies have found that younger people who inject drugs with 
shorter injecting careers were more likely to report sharing 
of injection equipment than older and more experienced 
people (de et al., 2007; Hunter et al., 1995). this document-
ed greater risk for younger people needs to be incorporated 
into prevention programs and risk reduction messages. 

People who inject drugs with a history of mental health prob-
lems also appear to be more likely to inject using previously 
used equipment or to share injection equipment. Among a 
cohort of 2,198 people who inject drugs aged 18 to 30 from 
five u.S. cities, Morse et al. (2001) found that those with a 
history of mental health hospitalization were more likely 
to report sharing syringes (Or=1.6; 95%cI: 1.3-1.9), cookers 
(Or=1.5; 95%cI: 1.2-1.8), cotton (Or=1.4; 95%cI: 1.1-1.7), 
and rinse water (Or=1.5; 95%cI: 1.2-1.8). Similarly, people 
who inject drugs with suicidal ideation were more likely to 
report sharing syringes (Or=1.8; 95%cI: 1.5-2.2), cookers 
(Or=1.6; 95%cI: 1.3, 1.9), cotton (Or=1.6; 95%cI: 1.4-2.0), 
and rinse water (Or=1.7; 95%cI: 1.4-2.1; Morse et al., 2001). 

Severely drug dependent people who inject drugs have 
been found to share previously used drug injection equip-
ment more frequently than others; increased sharing may 
be related to urgency to use to reduce withdrawal symp-
toms. gossop et al. (1993) conducted a study examining her-
oin dependence and sharing injecting equipment among 
a group of 408 people who use heroin in London, united 
Kingdom. equipment sharers were significantly more likely 
to be polydrug injectors (p<0.01), older (average 30 vs. 26 
years, p<0.001) and to have been injecting heroin for longer 
(12 vs. 8 years, p<0.001) compared to non-sharers (gossop 
et al., 1993).

Injecting-related relationships, injection settings, and be-
liefs may also impact injection-related equipment sharing. 
thiede et al. (2007), in the study mentioned above, found 
that sharing non-syringe equipment (including cookers, 
filters, and water) was independently associated (p < 0.05) 
with having five or more injection partners in the past 3 
months, mostly injecting with sexual partners or regular in-
jection partners, injecting in shooting galleries, having peers 
who shared, lower self-efficacy regarding avoiding sharing, 
and not believing that HIV and HcV could be transmitted 
via equipment sharing. Overall, there are a number of fac-
tors related to other injection equipment sharing that nSPs 
should consider, especially when designing safer injection 
education initiatives.

Sharing injection-related equipment and HIV and 
HCV transmission
Preparing injections with previously used equipment other 
than needles has been found to be associated with exist-
ing levels of infection with HIV and HcV, and as a predictor 
of HcV seroconversion among women and men who inject 
drugs. for example, among 834 people who inject drugs in 
east Harlem, new York city, it was found that those who 
tested HIV-positive were significantly more likely to have 
injected with previously used cookers, cotton and/or rinse 
water than those who tested HIV-negative (p<0.002; Beard-
sley et al., 1999). 

Hagan et al. (2001) measured HcV seroconversion among a 
cohort of 317 people who inject drugs in Seattle who test-
ed negative for HcV antibody at study recruitment. Among 
those who did not share syringes, sharing drug cookers and 
cotton filters elevated the risk of HcV seroconversion six-
fold (adjusted relative risk=5.9;95%cI: 1.1-31.7) and 54% of 
HcV infections among this group were attributable to cook-
er/cotton sharing (Hagan et al., 2001). Hahn et al. (2002) 
conducted a cohort study in which 195 HcV-negative peo-
ple who inject drugs were recruited and their risk factors 
for HcV seroconversion examined. In the 21-month time 
period, it was found that the risk of HcV infection increased 
significantly for those who shared non-sterile drug equip-
ment (hazard ratio=2.5; 95%cI: 1.3-5.1; Hahn et al., 2002). 
Similarly, thorpe et al. (2000) measured the incidence of 
HcV infection among a cohort of 18 to 30 year-old people 
who inject drugs in chicago between 1997 and 1999. the 
adjusted relative hazard (ArH) of HcV seroconversion was 
highest for those who shared cookers (ArH=3.5; 95%cI: 1.4- 
8.5), followed by those who shared rinse water (ArH=2.2; 
95%cI: 1.1-4.6), unbleached syringes (ArH=2.0; 95%cI: 1.0-
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4.0), and cotton (ArH=1.96; 95%cI: 1.0-3.8; thorpe et al., 
2000). However, in a more recent review of ten studies (co-
hort and case-control studies) estimates of risk of HcV infec-
tion associated with injection-related equipment had wide 
confidence intervals and the authors stated that few studies 
have been able to assess the individual contributions of con-
tainers, filters, and water (de et al., 2008).

Other injection-related equipment distribution
Some evidence has suggested that nSP attendance has an 
impact on injection-related equipment sharing behaviours. 
for example, Ouellet et al. (2004) compared regular nSP at-
tendees with non-attendees. All HIV and HcV risk-related 
injection practices examined were significantly less likely 
among regular nSP attendees compared with non-attend-
ees. regular nSP attendees compared with non-attend-
ees had a 61% reduced odds of sharing cookers (adjusted 
odds ratio (AOr)=0.4; 95%cI: 0.3-0.6), a 52% reduced odds 
of sharing cotton (AOr=0.5; 95%cI: 0.3-0.7), and a 59% 
reduced odds of sharing water (AOr=0.4; 95%cI: 0.1-0.3; 
Ouellet et al., 2004). Individual studies like this should be 
considered in light of findings from a systematic review of 
thirteen studies that indicated there is limited evidence that 
demonstrates the provision of injecting-related equipment 
reduces incident HcV infection (gillies et al., 2010). Having 
reviewed 12 observational and one non-randomized uncon-
trolled intervention, gillies et al. (2010) concluded that the 
evidence was limited based on the amount and quality of 
research.

When asked, nSPs clients express a desire for programs to of-
fer the full complement of other injection related supplies. 
A study from Scotland examined data from 370 question-
naires completed by people who inject drugs and found that 
“paraphernalia (citric acid, water and filters)” was identified 
by participants as the highest priority for service provision 
(Matheson et al., 2008). Ongoing consultation with people 
who inject drugs can be an important way to stay current 
with what types of equipment clients need and what their 
preferences are (e.g., brand of cookers, size of filters). 

the biggest barrier to distribution of the supplies is cost. 
Many nSPs and AIdS Service Organizations (ASOs) have lim-
ited budgets and are unable to purchase these items. for ex-
ample, the canadian AIdS Society (2004) carried out a Harm 
reduction Kit Survey among its member groups. Many orga-
nizations responded that they were not in a position to pur-
chase and distribute items that they knew were essential to 
reduce the harms associated with injection drug use. A study 
that surveyed core and satellite nSP managers across Ontar-
io found that more programs were distributing injection-re-
lated equipment after the release of best practice recom-
mendations and the implementation of the Ontario Harm 
reduction distribution Program (OHrdP; Strike et al., 2011). 
According to participants, major reasons for the reported 
changes in equipment distribution practices included the 
OHrdP, the best practices document, and decisions by nSP 
managers. Since 2006, OHrdP has provided injection-relat-
ed equipment free of charge to Ontario nSPs (Strike et al., 
2011). In British columbia, provincial harm reduction supply 
distribution became centralized in 2008 (Bccdc, 2012). Hav-
ing programs like these in place helps remove some of the 
cost barriers faced by nSPs.
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