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INTRODUCTION 

Needle sharing places people who inject drugs (PWID) at high risk for acquiring or 

transmitting HIV and Hepatitis C (1-3). Syringe sharing has previously been associated with 

inability to access sterile syringes (4, 5), peer group norms that promote sharing (6, 7), risky 

sexual encounters (6, 8, 9), binge drug use (10), and homelessness (11-14). 

Despite having one of North America’s largest needle exchange programs (NEP) in place 

since 1988 (15), Vancouver was the site of a well-documented outbreak of HIV among PWID in 

the mid-1990s, with one of the highest incidences of HIV ever reported at 18.6 sero-conversions 

per 100 person years (16). Key factors attributed to fueling Vancouver’s outbreak of HIV have 

been well documented and include: a shift in drug use patterns from heroin to cocaine, which 

resulted in many more injections per day owing to the drug’s shorter half life (17); restrictive 

needle exchange practices that included limits on the number of needles distributed and 

requirements that used needles be exchanged for clean ones (18, 19); and a lack of available 

stable housing (20, 21). In response to the outbreak of HIV among Vancouver’s population of 

people who use injection drugs, the local health authority implemented numerous changes to its 

NEP.  These included refocusing the NEP away from an emphasis on public order objectives by 

separating distribution and collection functions, removing syringe distribution limits, 

decentralizing and diversifying NEP services, and incorporating peer-run models of needle 

distribution (22). Subsequent evaluations have linked these NEP changes to significant declines 

in syringe borrowing, lending, and HIV incidence among adults who use injection drugs in 

Vancouver (22). Despite these documented improvements among adults, less is known about 

whether progressive needle exchange policies and other harm reduction interventions are having 
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the same positive impact on improving access to syringes and reducing syringe sharing among 

youth. High rates of syringe sharing have been reported among youth who use injection drugs (6, 

10); however, this has not been fully examined longitudinally in the current era of decentralized 

and diversified NEP services. The current longitudinal study examines the prevalence and 

correlates of syringe borrowing and lending after NEP changes were implemented in a 

prospective cohort of street-involved youth in Vancouver, Canada. 

METHODS 

Data for this study was obtained from the At-Risk Youth Study (ARYS), an open 

prospective cohort study of street-involved youth in Vancouver, Canada. The cohort began in 

2005 and has been described in detail previously (23). Briefly, to ensure the cohort captures the 

experiences of young people, the cohort is continually refreshed though open and ongoing study 

recruitment using snowball sampling and extensive street-based outreach methods. To be 

eligible, participants at recruitment had to be aged 14-26 years, use illicit drugs other than 

marijuana in the past 30 days, and provide written informed consent. Youth who were homeless 

or using services for homeless youth were considered “street-involved” in this study. At 

enrollment, and every six months, participants completed an interviewer-administered 

questionnaire that included questions related to demographic information and drug use patterns 

and provided blood samples tested for HIV and Hepatitis C. At each study visit, participants 

were provided with a stipend ($30 CDN) for their time. The University of British Columbia’s 

Research Ethics Board approved the study.  

For the present analyses, ARYS participants were eligible if they completed a survey 

between September 2005 and May 2014 and reported injecting drugs at any time during the 
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study period. This analysis only includes active injectors, and therefore only observations 

involving a report of injection during the last six months were included. Baseline data for this 

analysis is considered the first visit where injection drug use was reported during the study 

period and does not necessarily imply first ever injection drug use. Our outcomes of interest were 

syringe borrowing and syringe lending. Syringe borrowing (receptive syringe sharing) was 

defined based on an affirmative answer to the following question: “In the past 6 months, have 

you fixed with a rig that had already been used by someone else?” Syringe lending (distributive 

syringe sharing) was defined based on an affirmative answer to the following question: “In the 

past 6 months have you lent your used rig to someone else?” 

To identify factors associated with syringe borrowing and lending respectively, we 

considered a number of potential explanatory variables. Covariates were selected a priori based 

on their known or hypothesized relationship with the primary outcomes of interest. Socio-

demographic variables were as follows: gender (female vs. male); age (per year younger); and 

ethnicity (Caucasian vs. other). Drug use variables included: binge drug use defined as going on 

drug “runs” or “binges” where drugs were used more than usual (yes vs. no); daily heroin use via 

injection or non-injection (yes vs. no); daily cocaine use via injection or non-injection (yes vs. 

no); and daily crystal methamphetamine use via injection or non-injection (yes vs. no). Other 

variables considered included: homelessness, defined as having no fixed address, sleeping on the 

street, couch surfing, or staying in a shelter or hostel (yes vs. no); recent incarceration, defined as 

having been in prison, jail or detention (yes vs. no); and as in previous analyses (10, 17), having 

difficulty finding clean needles was defined as reporting yes or sometimes to the question “Do 

you find it difficult to get new rigs when you need them?” We also considered HIV and Hepatitis 



 

4 

 

C status based on blood work drawn at the time the surveys were completed. All drug use and 

behavioral variables refer to activities or experiences in the past six months and were time-

updated at each study visit.  

As a first step, we assessed the annual proportion of active injectors who reported syringe 

borrowing and syringe lending for each calendar year of the study period.  Additionally, using all 

study visits where syringe borrowing was reported in the last six months, we recorded the 

frequency of reasons youth reported borrowing syringes. To assess reasons for reporting syringe 

borrowing, we asked, “Over the last six months, when you used a needle that someone else had 

already used, what were some of the reasons why?” Interviewers checked all answers that 

applied from a pre-populated list and wrote out verbatim other answers that were not listed. 

To examine syringe borrowing and syringe lending, we compared covariates of interest at 

baseline stratified by syringe borrowing and syringe lending in the past six months using 

Pearson’s Chi-square test (dichotomous variables) and the Wilcoxon rank test (continuous 

variables). Then, to model factors associated with syringe borrowing and syringe lending over 

time and analyze longitudinal correlated within-subject data, generalized estimating equations 

(GEE) were used. These methods adjusted correlations among multiple observations per person 

using an exchangeable working correlation structure. First, bivariable GEE analyses were used to 

determine factors associated with syringe borrowing and syringe lending respectively. Variables 

significant at the p<0.10 threshold in bivariable analyses were entered in multivariable GEE 

models. Using a backwards model selection process, the model with the best overall fit was 

determined using the lowest quasilikelihood under the independence model criterion (QIC) 
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value. All statistical analyses were performed using SAS software version 9.4 (SAS, Cary, NC). 

All p-values are two sided. 

RESULTS 

SAMPLE CHARACTERISTICS 

Among the 1158 street-involved youth recruited into ARYS during the study period, 505 

reported injecting drugs at some point during the study period and were therefore included in the 

current analysis. The median age of our sample at baseline was 22.5 years (interquartile range 

[IQR]: 20.7-24.3), 171 (33.9%) were female and 369 (73.1%) were Caucasian. This sample 

contributed a total of 1400 observations that included a report of recent injection drug use. The 

annual loss to follow-up rate for the cohort overall was 3.2%. The median number of study visits 

included in the analysis per participant was 2 (IQR 1-4) and the median number of study visits 

per participant for the cohort overall was 3 (IQR: 1 – 5).  

Over the ten-year study period, a total of 142 (28.1%) youth reported syringe borrowing, 

132 (26.1%) youth reported syringe lending, 83 (16.4%) reported engaging in both behaviors and 

191 (37.8%) youth reported either syringe borrowing, syringe lending, or both.  

The baseline characteristics of the study sample stratified by syringe borrowing and 

syringe lending are presented in Table I and Table II respectively. At baseline, individuals who 

reported syringe borrowing had significantly increased odds of being female (p-value =0.036); 

Caucasian (p-value =0.033); reporting binge drug use (p-value =0.042); daily heroin use (p-value 

=0.048); daily cocaine use (p-value =0.028); and being HIV positive (p-value =0.018). At 

baseline, individuals who reported syringe lending had significantly increased odds of being 

Caucasian (p-value =0.041); reporting binge drug use (p-value =0.001); daily heroin use (p-value 
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=0.007); daily cocaine use (p-value =0.012); and having difficulty finding clean needles (p-value 

<0.001). 

ANNUAL PREVALENCE OF SYRINGE BORROWING AND LENDING 

The annual proportions of the sample reporting syringe borrowing and syringe lending 

over the study period are reported in Figure 1. Over the ten-year period, the annual prevalence of 

syringe borrowing ranged between 5.7% and 24.1%, with an average annual prevalence of 

16.4%. The annual prevalence of syringe lending ranged between 4.5% and 20.4%, with an 

average annual prevalence of 13.8%. 

REASONS YOUTH REPORTED BORROWING SYRINGES 

The reasons youth reported borrowing syringes and their frequencies are reported in 

Table III. The most frequent reasons cited were: “I did not have one on me” (61.1%); “I was with 

my partner” (14.7%); and “I could not get one/no access” (14.2%). 

BIVARIABLE AND MULTIVARIABLE RESULTS 

The bivariable and multivariable GEE analyses of factors associated with syringe 

borrowing and lending are presented in Tables IV and V. In multivariable analysis, factors 

associated with syringe borrowing in the past six months included: younger age (Adjusted Odds 

Ratio (AOR)=1.08, z= -2.19, 95% CI: 1.01-1.16, p=0.028); homelessness (AOR=1.52, z=2.22, 

95% CI: 1.05-2.21, p=0.026); and difficulty finding clean needles (AOR=2.28, z= 5.10, 95% CI: 

1.66-3.12, p<0.001). Factors positively associated with syringe lending in the past six months 

included: Caucasian ethnicity (AOR=1.65, z=2.14, 95% CI: 1.04-2.62, p=0.032); binge drug use 

(AOR=1.61, z=2.70, 95% CI: 1.14-2.28, p=0.007); homelessness (AOR=1.65, z=2.49, 95% CI: 



 

7 

 

1.11-2.44, p=0.013); and difficulty finding clean needles (AOR=1.89, z=3.49, 95% CI: 1.32-

2.71, p<0.001). 

DISCUSSION 

Over the study period, 37.8% of the sample reported some type of syringe sharing. 

Syringe borrowing and syringe lending were positively and consistently associated with having 

difficulty finding clean needles and homelessness.  

Annual prevalence of syringe borrowing spanned from 24.1% in 2005 to 15.9% in 2014 

and from 20.4% in 2005 to 15.9% in 2014 for syringe lending. In 2011, there was a notable 

decline in the prevalence of both syringe borrowing (5.7%) and syringe lending (4.5%). To the 

best of our knowledge, there were no significant changes in study setting during or immediately 

prior to 2011 that would account for this decline. We therefore suspect these results are an 

anomaly specific to our data set. Overall, these annual prevalence estimates are lower than some 

figures observed in other samples of young PWID, but notably higher than figures reported 

among adults in the same setting. Specifically, an American study published in 2007 reported the 

prevalence of syringe lending in a cross-sectional study of young PWID age 15-30 years in five 

U.S. cities to be 45.8% in the 3 months prior to the study visit (6). Similarly, cross-sectional data 

from Massachusetts published in 2013 found that 50% of PWID less than 25 years of age 

reported syringe sharing in the last 30 days (24). A longitudinal cohort study in Montreal, 

Canada followed street-involved youth between 1995 and 2005 and observed that the prevalence 

of syringe borrowing decreased significantly over time from just under 50% in 1995 to a low of 

less than a third in 2004 (25). Studies among adults generally reported lower prevalence of 

syringe sharing, but have similarly reported declining prevalence of syringe sharing over time 
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accompanied by scale up of NEPs (22, 26-31). Among adult PWID in Vancouver, syringe 

borrowing declined from 20.1% in 1998 to 9.2% in 2003, and syringe lending declined from 

19.1% in 1998 to 6.8% in 2003 (22). Prevalence estimates for syringe borrowing and lending 

were higher among youth in our study compared with those reported in their adult peers, 

although it is noted that the adult data is from an earlier time period (22). This finding 

nevertheless is consistent with other settings (32, 33). Our results indicate that youth likely 

benefit significantly from NEPs; however, as difficulty finding clean needles was significantly 

associated with syringe borrowing and syringe lending among our sample of youth, our findings 

suggest that service delivery for youth may be suboptimal.  

The link between reporting difficulty accessing clean needles and engaging in syringe 

sharing is consistent with the literature (4, 5). As well, youth reported not being able to access 

needles as the third most common reason they had borrowed a syringe in the last six months. It is 

not possible to infer from our study why youth continue to report having difficulty accessing or 

finding clean needles. Geographic barriers have previously been found to influence utilization of 

NEPs (34-36) and may be playing a role in Vancouver. Existing NEP services in the city are 

primarily concentrated in the Downtown Eastside neighborhood which may not be optimal for 

youth in Vancouver who tend to coalesce in the adjacent, but distinct Downtown South 

neighborhood (37, 38). Evidence among adult populations of people who use injection drugs 

suggests that peer-run needle distribution programs are uniquely suited to engage with vulnerable 

individuals who may be isolated from formal public health services (39). Similarly, youth peer-

run syringe distribution models may have potential to increase access to sterile syringes among 

vulnerable youth. A systematic review examining optimal provision of needle-exchange services 
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found that mobile van sites and vending machines attracted younger and higher risk PWID (40). 

Although there is an existing mobile needle exchange service, as well as existing vending 

machines dispensing crack pipes, a scale-up of these services may help extend them to difficult-

to-reach youth. Further examination of how needle distribution efforts might be improved to 

better meet the needs of young people is warranted.  

Although difficulty finding needles was significantly associated with syringe borrowing 

in the multivariable analysis, the most common reason for borrowing reported among 

participants was “I did not have one on me”. While it is impossible to infer from the data why 

participants did not have a clean needle, spontaneity of drug use in this population may provide 

one possible explanation. Among economically marginalized women or those involved in sex 

work for example, dependence on social networks for access to free drugs may leave them 

vulnerable to spontaneous offers of drug use, where clean injecting equipment may not be 

readily available (41, 42). Similarly, in the context of criminalization of drug use, young people 

may choose to inject as soon as they acquire the means, even in the absence of clean needles, for 

fear they will be apprehended by police (13, 43). To better inform interventions, further research 

should consider the contexts in which young people find themselves without clean needles. 

Homelessness was significantly associated with both syringe borrowing and syringe 

lending, which is consistent with the literature (11-14). Unstable housing may lead PWID to 

inject in the street or public settings which places them at risk of being robbed or stopped by 

police (43). For these reasons, injection in public spaces may be rushed, resulting in reduced 

attention to safety and hygiene (43). Qualitative studies have found that homelessness is 

associated with heavier drug use in order to achieve sleep or wakeful states while on the street; 
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this may potentiate increased opportunities for syringe sharing (43). The association between 

homelessness and syringe sharing found in the current study setting suggests that policy 

interventions to increase the availability of stable housing for youth such as a Housing-First 

strategy could be expected to help reduce risky syringe sharing among young people who inject 

drugs.  

Finally, consistent with the literature, binge drug use was found to be significantly and 

independently associated with syringe sharing (10); however, there was no association found 

between different types of drugs and syringe sharing.  

There are several limitations to this study. The ARYS cohort is a sample of street-

involved youth recruited through snowball sampling and street outreach strategies in Vancouver, 

making it subject to selection bias. The demographics of the sample however, are consistent with 

other samples of street-involved youth in Vancouver (44). Our findings are also subject to 

response biases as a limitation of using self-report surveys (45). Although previous research has 

found that self-reporting among drug-using populations is generally congruent with actual 

behavior (46-48) we expect that any response biases from participants in this study would 

underestimate the prevalence of some risk behaviors and therefore bias our results towards the 

null. Vancouver is also unique with respect to the evolution of NEPs over space and time, and 

therefore our findings may not be generalizable to young PWID in other settings. Finally, we 

were regrettably unable to include variables about geographic distance to, and utilization of 

NEPs in our analysis as these were inconsistently collected throughout the study period.  Future 

research should consider these measures given our finding that difficulty finding clean needles 

was positively and significantly associated with syringe borrowing and lending. 
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In summary, 37.8% of street-involved youth reported some type of syringe sharing, 

despite a well-established NEP in the study setting. Retrospective analysis of Vancouver’s HIV 

outbreak in the 1990s has shown that social and economic policies shape the effectiveness of 

harm-reduction services and mediate HIV risk behaviors such as syringe sharing (20). These 

findings highlight gaps in syringe access for vulnerable young injectors and suggest that service 

delivery for youth may be suboptimal.  
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