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Abstract
Purpose—This longitudinal study examines the association between homelessness and injection
drug use initiation among a cohort of street-involved youth in a setting of high prevalence crystal
methamphetamine use.

Methods—Data were derived from the At-Risk Youth Study, a prospective cohort of street-
involved youth aged 14 to 26 recruited between September 2005 and November 2011. Cox
proportional hazards regression was used to identify factors independently associated with time to
injection initiation.

Results—Among 422 street-youth who had never injected at baseline, 77 injection initiation
events were observed during follow-up. Homelessness was independently associated with
injection initiation in multivariate Cox regression (Relative Hazard: 1.80 [95% CI: 1.13–2.87])
after adjusting for crystal methamphetamine use and other potential confounders.

Conclusions—These findings highlight that homelessness is a key risk factor for injection
initiation among street-involved youth. Supportive housing interventions for street-youth may help
prevent injection drug use initiation among this high-risk population.
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Introduction
Street-involved youth experience numerous health and social challenges, and frequently
report multiple barriers to obtaining housing [1]. Indeed, homelessness among street-
involved youth is common and current data indicate the trend is increasing [2]. Injection
drug use among this population is also prevalent and new injectors are often more likely to
engage in risky injection practices that increase transmission of HIV and other infectious
diseases [3]. Furthermore, in many urban settings, use of crystal methamphetamine is
growing and may be contributing to increased initiation into injection drug use and related
risk behaviors [4].

In the context of crystal methamphetamine epidemics characterized by alarmingly high rates
of syringe sharing and HIV risk behavior [3, 4], the potential relationship between
homelessness and injection initiation is of international interest given that risks related to
homelessness may be highly amenable to intervention. The present study was conducted to
examine if homelessness remains a key risk factor for injection initiation among a
population of street-involved youth with a high prevalence of crystal methamphetamine use.

Methods
Data were derived from the At-Risk Youth Study (ARYS), which is a prospective cohort of
street-involved youth in Vancouver, Canada. Street-involved youth are defined as youth age
14–26, who are absolutely, periodically or temporally at risk of being homeless, and spend a
substantial amount of time on the street or heavily involved in the street economy [4]. The
ARYS cohort has been described in detail previously [3,4]. In brief, eligibility criteria for
the study included age 14–26 years and use of illicit drugs other than marijuana in the past
30 days. Interviews were conducted from September 2005 to November 2011. The study has
been ethically approved.

The primary outcome was time to injection initiation and the primary independent variable
of interest was homelessness in the last six months, defined as sleeping on the street or
having no fixed address. To adjust for variables that might confound the relationship
between injection initiation and homelessness, we examined the following covariates:
gender (male vs. female), age (per year increase), ethnicity (Caucasian vs. other), daily
consumption of alcohol, Marijuana use, non-injection cocaine use, crack cocaine smoking,
non-injection crystal methamphetamine use, and non-injection heroin use (yes vs. no for all
substance use variables). Substance use variables, as well as homelessness, refer to
situations and behaviors over the previous six months and were treated as time-updated
covariates on the basis of semi annual follow-up data. In addition, substance use variables
were lagged to the previous available observation to protect against reverse causality.

The cumulative hazard of injection initiation was calculated for youth who were and were
not homeless during follow-up using Kaplan-Meier methods. Cox regression was then used
to calculate unadjusted and adjusted relative hazards and 95% confidence intervals. To
determine whether homelessness was independently associated with injection initiation
while adjusting for the effect of crystal methamphetamine use, we fit a series of confounding
models including homelessness and crystal methamphetamine use and all secondary
variables. In a stepwise manner, we remove all secondary variables that did not change the
coefficient for the effect of homelessness on injection initiation by at least 5%. Remaining
variables were considered confounders and were included in the final multivariate analysis.
All statistical analyses were performed using SAS software version 9.2.
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Results
Of the 422 participants that met the inclusion criterion, 133 (32%) were female, and 148
(35%) reported non-injection methamphetamine use at baseline. Over study follow-up, 77
(18%) injection initiation events were observed. Baseline characteristic stratified by
injection initiation are provided in Table 1. The Kaplan-Meier estimates of the cumulative
hazard of injection initiation stratified by homelessness are shown in Figure 1. As shown,
homeless participants demonstrate significantly higher risk of injection initiation (p =
0.013). The cumulative incidence of injection initiation among homeless participants
reached 32.8% over study follow-up compared to 15.8% among those who were not
homeless. Table 1 also shows the unadjusted and adjusted relative hazards of injection
initiation. In multivariate Cox regression analyses, homelessness remains independently
associated with time injection initiation (adjusted relative hazards =1.80, 95% Confidence
Interval: 1.13–2.87), after adjusting for the effect of crystal methamphetamine use.

Discussion
In our study, homelessness was independently associated with injection initiation after
adjustment for various socio-demographic factors and substance use behaviors including
crystal methamphetamine use. These findings suggest that homelessness may increase
vulnerability to injection initiation.

In this study, age and gender were not significantly associated with injection initiation,
whereas circumstances of injection initiation and factors associated with initiation have been
found to vary by gender and age in earlier studies [5, 6]. Future studies should further
examine these issues.

Overall our findings indicate that addressing the housing needs of street-involved youth may
help prevent injection initiation. Given the documented difficulties that street-involved
youth face obtaining housing [1], increasing the supply of youth focused housing is one step.
However, it is critical that housing models be closely monitored and evaluated [7, 8].
Furthermore, identifying and addressing risk factors for homelessness among street-involved
youth should be another priority. High intensity drug use, mental illness and inability to
access mental health and addiction treatment have been linked to youth homelessness in past
studies and intervention studies require further attention [9, 10]. It is also important to
highlight that reducing youth homelessness in isolation will not address the complex
determinants of injection initiation and evidence-based approaches are urgently required.

This study has several limitations. First, our sample is not a random sample and thus may
not be generalizable. Second, our behavioral variables are based on self-report, and therefore
may be subject to recall bias and socially desirable reporting. Third, as with any non-
randomized study, the relationship between homelessness and injection initiation could be
influenced by confounders not measured by the study instrument.

In summary, our findings highlight that homelessness is a key risk factor for injection
initiation even after adjusting for other competing factors including crystal
methamphetamine use. These findings suggest that supportive housing interventions in
combination with other youth specific programs may help prevent injection initiation among
this high-risk population.
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Figure 1.
Time to initiation of injection drug use among a cohort of street-involved youth in
Vancouver stratified by homelessness (n=422).
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