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Abstract

Background—People who inject drugs (PWID) experience markedly elevated rates of physical 

and sexual violence, as well as housing instability. While previous studies have demonstrated an 

association between homelessness and increased exposure to violence among PWID, the 

relationship between residential eviction and violence is unknown. We therefore sought to examine 

the association between residential eviction and experiencing violence among PWID in 

Vancouver, Canada.

Methods—Data were derived from two open prospective cohort studies of PWID: the Vancouver 

Injection Drug Users Study (VIDUS) and the AIDS Care Cohort to evaluate Exposure to Survival 

Services (ACCESS). We used generalized estimating equations (GEE) to estimate the relationship 

between residential eviction and experiencing violence among male and female PWID, 

respectively.

Results—Between June 2007 and May 2014, 1689 participants were eligible for the analysis, 

contributing a median of 5.5 years of follow-up. Of these, 567 (33.6%) were female. In total, 259 

(45.7%) of females and 566 (50.4%) of males experienced at least one incident of violence over 

the study period. In multivariable GEE models, residential eviction was independently associated 

with greater odds of experiencing violence among both females (Adjusted Odds Ratio [AOR] = 
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2.09; 95% confidence interval [CI]: 1.39–3.13) and males (AOR = 1.95; 95% CI = 1.49–2.55), 

after adjustment for potential confounders.

Conclusion—Residential eviction was independently associated with an increased likelihood of 

experiencing violence among both male and female PWID. These findings point to the need for 

evidence-based social-structural interventions to mitigate housing instability and violence among 

PWID in this setting.
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INTRODUCTION

Violence remains a key driver of morbidity and mortality among people who inject drugs 

(PWID) (Degenhardt & Hall, 2012). Studies from diverse settings have described 

disproportionately high levels of exposure to violence among PWID (Chermack & Blow, 

2002; Finlinson et al., 2003; Marshall, Fairbairn, Li, Wood & Kerr, 2008), with one recent 

study finding that 52% of PWID experienced at least one incident of physical or sexual 

violence over a seven-year study period (Richardson et al., 2015). Such exposure to violence 

has been shown to have adverse consequences for PWID that extend beyond immediate 

physical injuries to include an array of severe health and social harms. Specifically, previous 

studies of drug-using populations have documented associations between violent encounters 

and mental health concerns such as posttraumatic stress disorder, suicidal ideation, 

depression, anxiety, substance dependence and eating disorders (Farley & Barkan, 1998; 

Fischbach & Herbert, 1997; Taylor & Jason, 2002). Exposure to violence among PWID has 

also been linked to an increased likelihood of engaging in unsafe injection practices, 

including syringe sharing, as well as drug-related harms such as overdose (Braitstein et al., 

2003). Further, recent qualitative research suggests that experiencing violence may impede 

access to harm reduction services among those who occupy marginal positions within drug 

economies, such as women and people with disabilities, by constraining the geographic 

scope of their activities (McNeil, Shannon, Shaver, Kerr & Small, 2014).

To date, research on exposure to violence among PWID has predominantly focused on 

sociodemographic and behavioural correlates, including drug use and sexual behaviours 

(Vlahov et al., 1998; Gruskin et al., 2002; Tucker, Wenzel, Elliott, Marshall & Williamson, 

2004; Wenzel, Tucker, Elliott, Marshall & Williamson, 2004a). However, in recent years, 

efforts to understand experiences of violence among PWID have expanded beyond the 

individual level to investigate the role of social-structural determinants. One heuristic that 

has informed this work is the Risk Environment framework (Rhodes, 2002; Rhodes et al., 

2012). This framework describes how social, structural and environmental factors interact at 

macro- and micro-environmental levels to shape the health of PWID (Rhodes, 2002; Rhodes 

et al., 2012). The purpose of the Risk Environment framework is not to provide a 

comprehensive classification system for the complex, multifaceted aspects of the risk 

environment of PWID, but to instead shift attention away from the level of the individual to 

facilitate recognition and understanding of the role of environmental influences on health 

and risk (Goldenberg et al., 2011; McNeil et al., 2014; Richardson et al., 2013). Although 
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first applied in the study of the risk of HIV acquisition (Rhodes, 2002), this framework has 

recently been extended to describe how contextual factors interact at various levels of 

influence to shape susceptibility to violence among PWID (Lorvick et al., 2014; Marshall et 

al., 2008). In addition to factors such as socioeconomic marginalization, incarceration and 

exposure to street-based drug scenes, this research has identified housing status as an 

important risk factor for exposure to violence among drug-using populations (Klein & Levy, 

2003; Lorvick et al., 2014; Marshall et al., 2008; Richardson et al., 2015; Wenzel, Leake & 

Gelberg, 2001; Wenzel et al., 2004b). For example, one study found that homelessness was 

associated with an elevated likelihood of experiencing violence among both male and female 

PWID (Marshall et al., 2008). Another study found that sheltered homeless drug-using 

women were more likely to experience physical and sexual violence compared to those who 

were stably housed (Wenzel et al., 2004b).

The Risk Environment framework has also informed understanding of the role of sex and 

gender in structuring susceptibility to violence within drug economies and street 

environments. For instance, several qualitative studies have elucidated how female PWID 

are often relegated to subordinate roles in street-based drug scene hierarchies, thereby 

increasing their vulnerability to violence (Epele, 2002; Maher & Daly, 1996; McNeil et al., 

2014; Miller, Kerr, Strathdee, Li & Wood, 2007). Additionally, other quantitative studies 

have demonstrated how experiences of violence may vary by sex or gender. For example, a 

study examining sex-based differences in violent encounters among PWID in Vancouver 

found that although a similar proportion of males and females experienced violence over the 

study period, sources of violence differed by sex. A greater proportion of males reported 

being attacked by police officers and strangers, while female PWID were more likely to 

report being attacked by acquaintances, intimate partners and people involved in the sex 

industry (Marshall et al., 2008). Moreover, male and female PWID were found to have 

distinct sets of multi-level risk factors for exposure to violence (Marshall et al., 2008).

While this research has provided insight into how gendered structures and social context 

within drug scenes may shape experiences of violence among PWID, the contribution of 

other distinct elements of the risk environment of PWID remain poorly understood. Notably, 

we know of no studies that have investigated the relationship between residential eviction 

(i.e., forced displacement of a tenant from leased residential premises through legal or extra-

legal mechanisms) and experiencing violence among PWID. This is an important gap in 

current knowledge given the documented association between unstable housing and 

exposure to violence among PWID (Marshall et al., 2008; Wenzel et al., 2001; Wenzel et al., 

2004b), and given evidence suggesting that housing displacement may have health and 

social impacts distinct from those related to homelessness (Cooper et al., 2012; Desmond & 

Kimbro, 2015; Kennedy et al., 2016; Pollack & Lynch, 2009). Moreover, residential eviction 

is common among PWID, particularly among those living in inner-city neighbourhoods 

characterized by ongoing gentrification and redevelopment (Chum, 2015; Kennedy et al., 

2016). One such neighbourhood is Vancouver’s Downtown Eastside (DTES), a 

postindustrial area marked by an open drug market, poverty and increasing levels of 

homelessness and housing instability (Kennedy et al., 2016; Sutherland, Swanson & 

Herman, 2013). Indeed, in recent years, the expansion of redevelopment projects has 

resulted in the loss of hundreds of affordable housing units in the DTES, located in a 
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surrounding city with one of the lowest rental vacancy rates and highest costs of living in 

North America (Sutherland et al., 2013).

Gaining a better understanding of the role of residential eviction in shaping susceptibility to 

violence among PWID in a setting undergoing extensive redevelopment may provide 

important public health information to inform the development of social-structural 

interventions designed to mitigate violence and housing instability among this population. 

Drawing on the Risk Environment framework, we therefore sought to examine the 

relationship between residential eviction and self-reported exposure to physical and sexual 

violence among two community-recruited prospective cohorts of PWID in Vancouver, 

Canada. As previous research has demonstrated that correlates of violence may vary by sex, 

we examined this relationship separately for males and females.

METHODS

Data for this study were derived from Vancouver Injection Drug Users Study (VIDUS) and 

the AIDS Care Cohort to Evaluate access to Survival Services (ACCESS). VIDUS and 

ACCESS are two community-recruited open prospective cohort studies of people who use 

illicit drugs operating in Vancouver, Canada. These cohorts have been described in detail 

previously (Strathdee et al., 1998; Wood et al., 2001). In brief, participants have been 

recruited through self-referral, snowball sampling, and street outreach since May 1996. 

VIDUS is a cohort of HIV-negative adult PWID who have injected illicit drugs at least once 

in the month prior to enrolment. ACCESS is a cohort of HIV-positive adult drug users who 

have used illicit drugs (other than or in addition to cannabis) in the previous month at 

baseline. VIDUS participants who seroconvert to HIV following recruitment are transferred 

into the ACCESS study. The two studies employ harmonized data collection and follow-up 

procedures to allow for combined analyses. Specifically, at baseline visit and semi-annually 

thereafter, participants complete an interviewer-administered questionnaire and provide 

blood samples for serologic analyses. The questionnaire elicits information about socio-

demographic characteristics, drug use and other behavioural patterns, housing status, 

engagement with healthcare services, and experiences with the criminal justice system. At 

each study visit, participants are offered a nominal honorarium ($40 CAD). The VIDUS and 

ACCESS studies have received approval from the University of British Columbia/

Providence Health Care Research Ethics Board.

The present analyses were restricted to participants who reported having ever injected drugs 

at baseline and completed at least one study visit between June 2007 and May 2014. The 

primary outcome for this analysis was response to the question: “Have you been attacked, 

assaulted (including sexual assault) or suffered any kind of violence in the last six months?” 

(yes vs. no). The primary explanatory variable of interest was recent residential eviction, 

defined as self-reporting being unwillingly evicted from one’s residence in the six months 

prior to the study interview. This variable was measured longitudinally at each follow-up and 

was included in the analysis as a time-varying measure. To estimate the independent 

association between residential eviction and exposure to violence, we considered secondary 

explanatory variables that may potentially confound this relationship. These variables were 

informed by the Risk Environment framework (Rhodes, 2002; Rhodes et al., 2012) and 
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previous literature on housing status and violence among drug-using populations (Marshall 

et al., 2008; Richardson et al., 2015; Wenzel et al., 2001; Wenzel et al., 2004b) and included 

a range of demographic, social-structural and behavioral variables: age (per year older); 

ancestry (Caucasian vs. non-Caucasian); education (≥high school diploma vs. <high school 

diploma); childhood emotional abuse (moderate/severe vs. none/low); DTES residence (yes 

vs. no); relationship (legally married/common law/regular partner vs. other); employed 

(regular job/temporary job/self-employed vs. no); non-injection crack cocaine use (≥daily 

vs. <daily); injection heroin use (≥daily vs. <daily); injection cocaine use (≥daily vs. 
<daily); heavy alcohol use (yes vs. no); enrollment in addiction treatment (yes vs. no); sex 

work involvement (yes vs. no); drug dealing (yes vs. no); and incarceration (yes vs. no). As 

with previous studies (Lake et al., 2014), childhood emotional abuse was defined as 

reporting a score of ≥13 (moderate/severe) vs. <13 (none/low) on the emotional abuse 

subscale of the Childhood Trauma Questionnaire (Bernstein & Fink, 1998). Heavy alcohol 

use was defined as an average of >3 alcoholic drinks per occasion or >7 drinks per week in 

the past six months for women, and an average of >4 alcoholic drinks per occasion or >14 

drinks in total per week in the past six months for men (National Institute on Alcohol Abuse 

and Alcoholism, 2011). All behavioural and drug use variables were treated as time-updated 

and refer to the six-month period prior to the follow-up interview unless otherwise indicated.

As a first step, we examined the baseline characteristics of our sample, stratified by 

biological sex at birth (female vs. male). Categorical variables were analyzed using 

Pearson’s X2 test and continuous variables were analyzed using the Wilcoxon Rank-Sum 

test. Next, we used generalized estimating equations (GEE) for binary outcomes with a logit 

link function and exchangeable working correlation structure to estimate unadjusted odds 

ratios (OR) for the association between experiencing violence and each explanatory variable, 

stratified by biological sex at birth. We used GEE for the analysis of correlated data given 

that the factors potentially associated with experiencing violence during follow-up were 

time-dependent measures. GEE analyses allowed for consideration of factors associated with 

experiencing violence over the full length of the study period, with standard errors 

calculated using an exchangeable correlation structure adjusted for multiple observations for 

each individual (Lee, Herzog, Meade, Webb & Brandon, 2007).

To estimate the independent association between residential eviction and exposure to 

violence, we constructed two multivariable models using an a-priori variable selection 

process described previously by Maldonado and Greenland (1993). In this process, we fit a 

full model, for males and females, respectively, including all explanatory variables, noting 

the value of the coefficient associated with residential eviction in each model. In a stepwise 

manner, we removed the secondary explanatory variable corresponding to the smallest 

relative change in the residential eviction coefficient from further consideration. We 

continued this iterative process until the maximum change of the value of the residential 

eviction coefficient from the full model exceeded 5%. Remaining variables were considered 

confounders in the multivariable model. We have previously used this approach to estimate 

the independent relationship between a primary explanatory variable and an outcome of 

interest (Kennedy et al., 2016). We conducted all statistical analyses with SAS software 

version 9.4 (SAS Institute Inc., Cary, DC, USA). All p- values were two-sided.
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RESULTS

Between June 2007 and May 2014, 1689 PWID met the inclusion criteria for this analysis. 

Participants contributed 7298.3 person-years of follow-up over the study period with a 

median follow-up time of 67.2 months (interquartile range [IQR] = 40.7–77.0) per 

participant. The median age at baseline was 43 years (IQR= 37–49), 567 (33.6%) were 

female and 1000 (59.2%) were of Caucasian ancestry. In total, 259 (45.7%) of females and 

566 (50.4%) of males reported experiencing at least one incident of physical or sexual 

violence over the study period, accounting for a total of 825 (48.8%) participants in the 

study sample. Of the total 13732 observations during the study period, there were 1805 six-

month periods including at least one reported incident of violence. A total of 397 (23.5%) 

participants reported having been evicted at least once over the study period, 126 (31.7%) of 

whom were female. Table 1 presents the baseline characteristics of the study sample 

stratified by biological sex at birth.

Table 2 presents the results of the crude and adjusted longitudinal estimates of the odds of 

experiencing violence, stratified by biological sex at birth. As shown, in unadjusted analyses, 

residential eviction was associated with significantly higher odds of experiencing violence 

(OR = 2.02, 95% confidence interval [95% CI]: 1.37–2.99) among females. In addition, 

DTES residence, crack cocaine use, injection heroin use, injection cocaine use, heavy 

alcohol use, sex work involvement, drug dealing, childhood emotional abuse, and 

incarceration were positively associated with experiencing violence among females in 

unadjusted analyses.

Among males, residential eviction (OR = 2.23, 95% CI: 1.74–2.87) was associated with 

elevated odds of experiencing violence in unadjusted analyses. Other variables that were 

positively associated with experiencing violence among males in unadjusted analyses 

included Caucasian ancestry, DTES residence, crack cocaine use, injection heroin use, heavy 

alcohol use, drug dealing, childhood emotional abuse, and incarceration. Age was negatively 

associated with experiencing violence among males in unadjusted analyses.

In the final multivariable models, residential eviction remained independently associated 

with significantly higher odds of experiencing violence among females (adjusted odds ratio 

[AOR] = 2.09, 95% CI: 1.39–3.13), after adjustment for drug dealing. Among males, 

residential eviction remained independently associated with higher odds of experiencing 

violence (AOR = 1.95, 95% CI: 1.49–2.55) after adjustment for drug dealing and 

incarceration.

DISCUSSION

In the present study, we observed high levels of exposure to violence among a prospective 

community-recruited cohort of 1689 PWID in Vancouver, Canada, with almost half of the 

study participants reporting experiencing at least one incident of physical or sexual violence 

over a median of 5.5 years of follow-up. In addition, we found that residential eviction was 

relatively common, with over one-fifth of participants reporting at least one eviction over the 

study period. In adjusted analyses, residential eviction was independently associated with 
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significantly greater odds of experiencing violence, with similar estimates of association for 

male and female PWID.

Our findings are consistent with previous studies reporting high levels of exposure to 

violence among PWID (Degenhardt & Hall, 2012; Chermack & Blow 2002; Finlinson et al., 

2003; Richardson et al., 2015). However, to our knowledge, this is the first study to 

document an association between residential eviction and elevated exposure to violence 

among a prospective cohort of male and female PWID. This finding builds on previous 

research identifying homelessness and lack of stable housing as correlates of experiencing 

violence among drug-using populations (Marshall et al. 2008; Wenzel et al., 2004b; Wenzel 

et al., 2001). In addition, this finding is consistent with a small body of research 

documenting the adverse health and social impacts of involuntary housing displacement 

among marginalized groups. For example, a recent nationally-representative study of low-

income urban mothers in the United States found that, compared to those who had not been 

evicted, mothers who had been evicted from their homes were more likely to report having 

depressive symptoms, parental stress, material hardship and poorer general health for 

themselves and their children (Desmond & Kimbro, 2015). Moreover, housing displacement 

has been linked to other adverse outcomes among low-income populations including 

residential instability (Kleysteuber, 2007; Desmond, Gerhenson & Kiviat, 2015), relocation 

to poorer and higher-crime neighbourhoods (Desmond & Shollenberger, 2015), loss of 

employment (Desmond & Gershenson, 2016), restricted access to healthcare (Cooper et al., 

2012), and incomplete prescription adherence (Kennedy et al., 2016; Pollack & Lynch, 

2009).

This study reinforces the need to understand individual experiences of violence in relation to 

dynamics in the broader risk environment of PWID. In particular, given the ongoing 

implementation of gentrification and redevelopment initiatives in Vancouver’s Downtown 

Eastside, our finding of an association between residential eviction and exposure to violence 

may reflect how such multifaceted contextual forces interact to contribute to eviction and, in 

turn, shape individual behaviours and experiences to increase vulnerability to violence. 

However, further research is needed to better understand the potential role of macro- and 

meso-level structural forces such as redevelopment, rental vacancy rates, rental costs, and 

housing policies in influencing residential eviction and experiences of violence among 

PWID.

There are several plausible explanations for the observed association between residential 

eviction and exposure to violence. First, it may be that evicted PWID are more likely to 

become homeless or unstably housed (Kleysteuber, 2006; Desmond et al., 2015), thereby 

increasing their susceptibility to violence due to a lack of stable protective shelter and a 

greater amount of time spent in public settings (Parkin & Coomber, 2011). In addition, given 

that eviction has been associated with loss of employment (Desmond & Gershenson, 2016) 

and economic hardship (Desmond & Kimbro, 2015), evicted PWID may become more 

heavily involved in the street-based drug economy, sex work, theft, and other prohibited 

income generation activities, all of which have been associated with an increased likelihood 

of experiencing violence (Richardson et al., 2015). Furthermore, displacement of PWID to 

neighbourhoods characterized by higher levels of crime (Desmond & Shollenberger, 2015) 
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may also partially explain the observed association between eviction and exposure to 

violence. Alternatively, given issues of temporality in measurement, this association may 

reflect how experiences of violence, such as domestic violence (Baker, Billhardt, Warren, 

Rollins & Glass, 2010) and violence related to involvement in the drug economy 

(Richardson et al., 2015), render PWID more vulnerable to residential eviction. However, it 

remains unclear which of these interpretations best explain the association between eviction 

and violence, and therefore further empirical and qualitative examination of the mechanisms 

underlying this association is warranted.

The present study underscores the need for interventions that address social-structural 

factors in the broader risk environment of PWID as a means for mitigating exposure to 

violence and associated harms among this population. First and foremost, our results support 

the further development, implementation and evaluation of interventions designed to 

promote housing stability among PWID. For example, future studies should investigate if the 

provision of housing aid or expansion of low-threshold and affordable housing may help to 

reduce susceptibility to violence among PWID, given the other known health benefits of 

such initiatives (Wolitski et al., 2010). In addition, our findings suggest the need for 

interventions to better support the health and safety of PWID who have been evicted or are 

experiencing housing instability. For instance, previous research has demonstrated the 

critical role of supervised injection facilities in enhancing the physical safety of PWID, 

including by reducing vulnerability to violence associated with exposure to street-based drug 

scenes (Fairbairn, Small, Shannon, Wood & Kerr, 2008; McNeil, Small, Lampkin, Shannon 

& Kerr, 2013; McNeil and Small, 2014). However, there are presently only two legal 

supervised injection facilities operating in Vancouver. Thus, the broader expansion of 

supervised injection services may afford greater environmental and structural supports to 

better protect PWID who lack safe indoor spaces in which to use drugs.

The present study has several limitations that should be noted. First, the study sample was 

not randomly recruited. Although a number of techniques were used in effort to derive a 

representative sample, including recruiting from community settings, our findings may not 

be generalizable to PWID in this setting. In addition, this study relied on self-reported data 

and therefore participants’ responses may be subject to reporting bias, including social 

desirability bias. Furthermore, the temporality of the association between residential eviction 

and exposure to violence cannot be fully determined from the present analyses. We also 

recognize that our reliance on a measure of biological sex in this study precluded 

examination of the association between eviction and violence specifically for those whose 

assigned biological sex at birth is not congruent with their current gender identity, including 

transgender people, and further research in this area is needed. We should note that although 

we employed a measure of biological sex, we were primarily interested in considering the 

role of gender, including gender power relations, in shaping eviction and violence 

experiences. We do not wish to imply that any gender-based variation in these experiences 

reflects differences at the biological level. Finally, as with all observational studies, we 

cannot exclude the possibility that the observed association between residential eviction and 

experiencing violence is explained by residual confounding.
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In summary, almost half of PWID in the present study reported experiencing violence over a 

median 5.5 years of follow-up. Residential eviction was found to be associated with a 

greater likelihood of experiencing violence among both male and female PWID. These 

findings raise concerns about the contribution of residential eviction to the production of 

physical, psychological, social and structural harms among PWID and underscore the need 

for further development and evaluation of social-structural interventions designed to mitigate 

susceptibility to housing instability and violence among PWID in this setting.

Acknowledgments

The authors thank the study participants for their contribution to the research, as well as current and past researchers 
and staff. We would specifically like to thank Jennifer Matthews, Deborah Graham, Peter Vann, Steve Kain, Kristie 
Starr, Ana Prado, Tricia Collingham, and Carmen Rock for their research and administrative assistance. This study 
was supported by the United States National Institutes of Health (U01DA038886 and R01DA021525). This 
research was undertaken, in part, thanks to funding from the Canada Research Chairs program through a Tier 1 
Canada Research Chair in Inner City Medicine, which supports Dr. Evan Wood (Director, Urban Health Research 
Initiative, BC Centre for Excellence in HIV/AIDS and Professor, Department of Medicine, University of British 
Columbia). Dr. Kanna Hayashi is supported by a Canadian Institutes of Health Research New Investigator Award 
(MSH-141971). Mary Clare Kennedy is supported by a Mitacs Award through the Mitacs Accelerate Program. Dr. 
Ryan McNeil is supported by a Canadian Institutes of Health Research New Investigator Award (MSH-360830) and 
a Michael Smith Foundation for Health Research Scholar Award. Dr. M-J Milloy is supported by a Canadian 
Institutes of Health Research New Investigator Award, a Michael Smith Foundation for Health Research Scholar 
Award, and the National Institutes of Drug Abuse (R01-DA0251525).

References

Baker CK, Billhardt KA, Warren J, Rollins C, Glass NE. Domestic violence, housing instability, and 
homelessness: A review of housing policies and program practices for meeting the needs of 
survivors. Aggression and Violent Behavior. 2010; 15(6):430–439. http://doi.org/10.1016/j.avb.
2010.07.005. 

Bernstein, D., Fink, L. Childhood Trauma Questionnaire: A retrospective self-report manual. San 
Antonio, TX: Psychological Corp; 1998. 

Braitstein P, Li K, Tyndall M, Spittal P, O’Shaughnessy MV, Schilder A, … Schechter MT. Sexual 
violence among a cohort of injection drug users. Social Science & Medicine. 2003; 57(3):561–569. 
http://doi.org/10.1016/S0277-9536(02)00403-3. [PubMed: 12791497] 

Chermack ST, Blow FC. Violence among individuals in substance abuse treatment: the role of alcohol 
and cocaine consumption. Drug and Alcohol Dependence. 2002; 66(1):29–37. http://doi.org/
10.1016/S0376-8716(01)00180-6. [PubMed: 11850133] 

Chum A. The impact of gentrification on residential evictions. Urban Geography. 2015; 36(7):1083–
1098. http://doi.org/10.1080/02723638.2015.1049480. 

Cooper HL, Wodarski S, Cummings J, Hunter-Jones J, Karnes C, Ross Z, … Bonney LE. Public 
housing relocations in Atlanta, Georgia, and declines in spatial access to safety net primary care. 
Health & Place. 2012; 18(6):1255–1260. http://doi.org/10.1016/j.healthplace.2012.08.007. 
[PubMed: 23060002] 

Degenhardt L, Hall W. Extent of illicit drug use and dependence, and their contribution to the global 
burden of disease. The Lancet. 2012; 379(9810):55–70. http://doi.org/10.1016/
S0140-6736(11)61138-0. 

Desmond, M., Gershenson, C. Housing and Employment Insecurity among the Working Poor; Social 
Problems. 2016. p. spv025http://doi.org/10.1093/socpro/spv025

Desmond M, Gershenson C, Kiviat B. Forced Relocation and Residential Instability among Urban 
Renters. Social Service Review. 2015; 89(2):227–262. http://doi.org/10.1086/681091. 

Desmond, M., Kimbro, RT. Eviction’s Fallout: Housing, Hardship, and Health; Social Forces. 2015. p. 
sov044http://doi.org/10.1093/sf/sov044

Kennedy et al. Page 9

Int J Drug Policy. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://doi.org/10.1016/j.avb.2010.07.005
http://doi.org/10.1016/j.avb.2010.07.005
http://doi.org/10.1016/S0277-9536(02)00403-3
http://doi.org/10.1016/S0376-8716(01)00180-6
http://doi.org/10.1016/S0376-8716(01)00180-6
http://doi.org/10.1080/02723638.2015.1049480
http://doi.org/10.1016/j.healthplace.2012.08.007
http://doi.org/10.1016/S0140-6736(11)61138-0
http://doi.org/10.1016/S0140-6736(11)61138-0
http://doi.org/10.1093/socpro/spv025
http://doi.org/10.1086/681091
http://doi.org/10.1093/sf/sov044


Desmond M, Shollenberger T. Forced Displacement From Rental Housing: Prevalence and 
Neighborhood Consequences. Demography. 2015; 52(5):1751–1772. http://doi.org/10.1007/
s13524-015-0419-9. [PubMed: 26286885] 

Epele ME. Gender, Violence and HIV: Women’s Survival in the Streets. Culture, Medicine and 
Psychiatry. 2002; 26(1):33–54. http://doi.org/10.1023/A:1015237130328. 

Fairbairn N, Small W, Shannon K, Wood E, Kerr T. Seeking refuge from violence in street-based drug 
scenes: Women’s experiences in North America’s first supervised injection facility. Social Science 
& Medicine. 2008; 67(5):817–823. http://doi.org/10.1016/j.socscimed.2008.05.012. [PubMed: 
18562065] 

Farley MF, Barkan HB. Prostitution, Violence, and Posttraumatic Stress Disorder. Women & Health. 
1998; 27(3):37–49. http://doi.org/10.1300/J013v27n03_03. [PubMed: 9698636] 

Finlinson HA, Robles RR, Colón HM, Lopez MS, del Negrdn MC, Oliver-Vélez D, … Cant JGH. 
Puerto rican drug users’ experiences of physical and sexual abuse: Comparisons based on sexual 
identities. The Journal of Sex Research. 2003; 40(3):277–285. http://doi.org/
10.1080/00224490309552192. [PubMed: 14533022] 

Fischbach RL, Herbert B. Domestic violence and mental health: Correlates and conundrums within 
and across cultures. Social Science & Medicine. 1997; 45(8):1161–1176. http://doi.org/10.1016/
S0277-9536(97)00022-1. [PubMed: 9381230] 

Goldenberg SM, Strathdee SA, Gallardo M, Nguyen L, Lozada R, Semple SJ, Patterson TL. How 
important are venue-based HIV risks among male clients of female sex workers? A mixed methods 
analysis of the risk environment in nightlife venues in Tijuana, Mexico. Health & Place. 2011; 
17(3):748–756. https://doi.org/10.1016/j.healthplace.2011.01.012. [PubMed: 21396875] 

Gruskin DL, Gange DSJ, Celentano DD, Schuman DP, Moore DJS, Zierler DS, Vlahov DD. Incidence 
of violence against HIV-infected and uninfected women: Findings from the HIV epidemiology 
research (HER) study. Journal of Urban Health. 2002; 79(4):512–524. http://doi.org/10.1093/
jurban/79.4.512. [PubMed: 12468671] 

Kennedy, MC., Kerr, T., McNeil, R., Parashar, S., Montaner, J., Wood, E., Milloy, M-J. Residential 
Eviction and Risk of Detectable Plasma HIV-1 RNA Viral Load Among HIV-Positive People Who 
Use Drugs; AIDS and Behavior. 2016. p. 1-10.http://doi.org/10.1007/s10461-016-1315-z

Klein H, Levy JA. Shooting Gallery Users and HIV Risk. Journal of Drug Issues. 2003; 33(3):751–
768. http://doi.org/10.1177/002204260303300312. 

Kleysteuber R. Tenant Screening Thirty Years Later: A Statutory Proposal to Protect Public Records. 
The Yale Law Journal. 2007; 116(6):1344–1388. http://doi.org/10.2307/20455760. 

Lake S, Wood E, Dong H, Dobrer S, Montaner J, Kerr T. The impact of childhood emotional abuse on 
violence among people who inject drugs. Drug and Alcohol Review. 2015; 34(1):4–9. http://
doi.org/10.1111/dar.12133. [PubMed: 24635836] 

Lee JH, Herzog TA, Meade CD, Webb MS, Brandon TH. The use of GEE for analyzing longitudinal 
binomial data: a primer using data from a tobacco intervention. Addictive Behaviors. 2007; 32(1):
187–193. http://doi.org/10.1016/j.addbeh.2006.03.030. [PubMed: 16650625] 

Lorvick, J., Lutnick, A., Wenger, LD., Bourgois, P., Cheng, H., Kral, AH. Non-Partner Violence 
Against Women Who Use Drugs in San Francisco. Violence Against Women. 2014. 
1077801214552910. http://doi.org/10.1177/1077801214552910

Maher L, Daly K. Women in the Street-Level Drug Economy: Continuity or Change. Criminology. 
1996; 34:465.

Maldonado G, Greenland S. Simulation study of confounder-selection strategies. American Journal of 
Epidemiology. 1993; 138(11):923–936. [PubMed: 8256780] 

Marshall BDL, Fairbairn N, Li K, Wood E, Kerr T. Physical violence among a prospective cohort of 
injection drug users: A gender-focused approach. Drug and Alcohol Dependence. 2008; 97(3):
237–246. http://doi.org/10.1016/j.drugalcdep.2008.03.028. [PubMed: 18487025] 

McNeil R, Shannon K, Shaver L, Kerr T, Small W. Negotiating place and gendered violence in 
Canada’s largest open drug scene. International Journal of Drug Policy. 2014; 25(3):608–615. 
http://doi.org/10.1016/j.drugpo.2013.11.006. [PubMed: 24332972] 

Kennedy et al. Page 10

Int J Drug Policy. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://doi.org/10.1007/s13524-015-0419-9
http://doi.org/10.1007/s13524-015-0419-9
http://doi.org/10.1023/A:1015237130328
http://doi.org/10.1016/j.socscimed.2008.05.012
http://doi.org/10.1300/J013v27n03_03
http://doi.org/10.1080/00224490309552192
http://doi.org/10.1080/00224490309552192
http://doi.org/10.1016/S0277-9536(97)00022-1
http://doi.org/10.1016/S0277-9536(97)00022-1
https://doi.org/10.1016/j.healthplace.2011.01.012
http://doi.org/10.1093/jurban/79.4.512
http://doi.org/10.1093/jurban/79.4.512
http://doi.org/10.1007/s10461-016-1315-z
http://doi.org/10.1177/002204260303300312
http://doi.org/10.2307/20455760
http://doi.org/10.1111/dar.12133
http://doi.org/10.1111/dar.12133
http://doi.org/10.1016/j.addbeh.2006.03.030
http://doi.org/10.1177/1077801214552910
http://doi.org/10.1016/j.drugalcdep.2008.03.028
http://doi.org/10.1016/j.drugpo.2013.11.006


McNeil R, Small W. “Safer environment interventions”: A qualitative synthesis of the experiences and 
perceptions of people who inject drugs. Social Science & Medicine. 2014; 106:151–158. http://
doi.org/10.1016/j.socscimed.2014.01.051. [PubMed: 24561777] 

McNeil R, Small W, Lampkin H, Shannon K, Kerr T. “People Knew They Could Come Here to Get 
Help”: An Ethnographic Study of Assisted Injection Practices at a Peer-Run “Unsanctioned” 
Supervised Drug Consumption Room in a Canadian Setting. AIDS and Behavior. 2013; 18(3):
473–485. http://doi.org/10.1007/s10461-013-0540-y. 

Miller CL, Kerr T, Strathdee SA, Li K, Wood E. Factors associated with premature mortality among 
young injection drug users in Vancouver. Harm Reduction Journal. 2007; 4:1. http://doi.org/
10.1186/1477-7517-4-1. [PubMed: 17201933] 

National Institute on Alcohol Abuse and Alcoholism. Rethinking drinking: Alcohol and your health. 
NIH Publication No. 13-3770. 2010. Retrieved from http://pubs.niaaa.nih.gov/publications/
RethinkingDrinking/Rethinking_Drinking.pdf

Parkin S, Coomber R. Public injecting drug use and the social production of harmful practice in high-
rise tower blocks (London, UK): a Lefebvrian analysis. Health & Place. 2011; 17(3):717–726. 
http://doi.org/10.1016/j.healthplace.2011.02.001. [PubMed: 21440483] 

Pollack CE, Lynch J. Health Status of People Undergoing Foreclosure in the Philadelphia Region. 
American Journal of Public Health. 2009; 99(10):1833–1839. http://doi.org/10.2105/AJPH.
2009.161380. [PubMed: 19696373] 

Rhodes T. The “risk environment”: a framework for understanding and reducing drug-related harm. 
International Journal of Drug Policy. 2002; 13(2):85–94. http://doi.org/10.1016/
S0955-3959(02)00007-5. 

Rhodes, T., Wagner, K., Strathdee, SA., Shannon, K., Davidson, P., Bourgois, P. Structural Violence 
and Structural Vulnerability Within the Risk Environment: Theoretical and Methodological 
Perspectives for a Social Epidemiology of HIV Risk Among Injection Drug Users and Sex 
Workers. In: O’Campo, P., Dunn, JR., editors. Rethinking Social Epidemiology. Springer; 
Netherlands: 2012. p. 205-230.Retrieved from http://link.springer.com/chapter/
10.1007/978-94-007-2138-8_10

Richardson L, Wood E, Kerr T. The impact of social, structural and physical environmental factors on 
transitions into employment among people who inject drugs. Social Science & Medicine (1982). 
2013; 76(1):126–133. https://doi.org/10.1016/j.socscimed.2012.10.015. [PubMed: 23157930] 

Richardson LA, Long C, DeBeck K, Nguyen P, Milloy MJS, Wood E, Kerr TH. Socioeconomic 
marginalisation in the structural production of vulnerability to violence among people who use 
illicit drugs. Journal of Epidemiology and Community Health. 2015; 69(7):686–692. http://doi.org/
10.1136/jech-2014-205079. [PubMed: 25691275] 

Strathdee SA, Palepu A, Cornelisse PAYip, O’Shaughnessy M, Montaner J, … Hogg R. Barriers to use 
of free antiretroviral therapy in injection drug users. JAMA. 1998; 280(6):547–549. http://doi.org/
10.1001/jama.280.6.547. [PubMed: 9707146] 

Sutherland, R., Swanson, J., Herman, T. No place to go: Losing affordable housing and community. 
Vancouver, BC: Carnegie Community Action Project; 2013. 

Taylor RR, Jason LA. Chronic fatigue, abuse-related traumatization, and psychiatric disorders in a 
community-based sample. Social Science & Medicine. 2002; 55(2):247–256. http://doi.org/
10.1016/S0277-9536(01)00168-X. [PubMed: 12144139] 

Tucker JS, Wenzel SL, Elliott MN, Marshall GN, Williamson S. Interpersonal Violence, Substance 
Use, and HIV-Related Behavior and Cognitions: A Prospective Study of Impoverished Women in 
Los Angeles County. AIDS and Behavior. n.d; 8(4):463–474. http://doi.org/10.1007/
s10461-004-7330-5. [PubMed: 15690119] 

Vlahov D, Wientge D, Moore J, Flynn C, Schuman P, Schoenbaum E, … McKinley S. Violence 
Among Women with or at Risk for HIV Infection. AIDS and Behavior. 1998; 2(1):53–60. http://
doi.org/10.1023/A:1022359307814. 

Wenzel SL, Leake BD, Gelberg L. Risk Factors for Major Violence Among Homeless Women. Journal 
of Interpersonal Violence. 2001; 16(8):739–752. http://doi.org/10.1177/088626001016008001. 

Wenzel SL, Tucker JS, Elliott MN, Hambarsoomians K, Perlman J, Becker K, … Golinelli D. 
Prevalence and co-occurrence of violence, substance use and disorder, and HIV risk behavior: a 

Kennedy et al. Page 11

Int J Drug Policy. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://doi.org/10.1016/j.socscimed.2014.01.051
http://doi.org/10.1016/j.socscimed.2014.01.051
http://doi.org/10.1007/s10461-013-0540-y
http://doi.org/10.1186/1477-7517-4-1
http://doi.org/10.1186/1477-7517-4-1
http://pubs.niaaa.nih.gov/publications/RethinkingDrinking/Rethinking_Drinking.pdf
http://pubs.niaaa.nih.gov/publications/RethinkingDrinking/Rethinking_Drinking.pdf
http://doi.org/10.1016/j.healthplace.2011.02.001
http://doi.org/10.2105/AJPH.2009.161380
http://doi.org/10.2105/AJPH.2009.161380
http://doi.org/10.1016/S0955-3959(02)00007-5
http://doi.org/10.1016/S0955-3959(02)00007-5
http://link.springer.com/chapter/10.1007/978-94-007-2138-8_10
http://link.springer.com/chapter/10.1007/978-94-007-2138-8_10
https://doi.org/10.1016/j.socscimed.2012.10.015
http://doi.org/10.1136/jech-2014-205079
http://doi.org/10.1136/jech-2014-205079
http://doi.org/10.1001/jama.280.6.547
http://doi.org/10.1001/jama.280.6.547
http://doi.org/10.1016/S0277-9536(01)00168-X
http://doi.org/10.1016/S0277-9536(01)00168-X
http://doi.org/10.1007/s10461-004-7330-5
http://doi.org/10.1007/s10461-004-7330-5
http://doi.org/10.1023/A:1022359307814
http://doi.org/10.1023/A:1022359307814
http://doi.org/10.1177/088626001016008001


comparison of sheltered and low-income housed women in Los Angeles County. Preventive 
Medicine. 2004b; 39(3):617–624. http://doi.org/10.1016/j.ypmed.2004.02.027. [PubMed: 
15313103] 

Wenzel SL, Tucker JS, Elliott MN, Marshall GN, Williamson SL. Physical violence against 
impoverished women: A longitudinal analysis of risk and protective factors. Women’s Health 
Issues. 2004a; 14(5):144–154. http://doi.org/10.1016/j.whi.2004.06.001. [PubMed: 15482965] 

Wolitski RJ, Kidder DP, Pals SL, Royal S, Aidala A, Stall R, … Courtney-Quirk C. Randomized Trial 
of the Effects of Housing Assistance on the Health and Risk Behaviors of Homeless and Unstably 
Housed People Living with HIV. AIDS and Behavior. 2009; 14(3):493–503. http://doi.org/
10.1007/s10461-009-9643-x. 

Wood E, Tyndall MW, Spittal PM, Li K, Kerr T, Hogg RS, … Schechter MT. Unsafe injection 
practices in a cohort of injection drug users in Vancouver: Could safer injecting rooms help? 
Canadian Medical Association Journal. 2001; 165(4):405–410. [PubMed: 11531048] 

Kennedy et al. Page 12

Int J Drug Policy. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://doi.org/10.1016/j.ypmed.2004.02.027
http://doi.org/10.1016/j.whi.2004.06.001
http://doi.org/10.1007/s10461-009-9643-x
http://doi.org/10.1007/s10461-009-9643-x


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kennedy et al. Page 13

TABLE 1

Baseline characteristics, stratified by sex, of 1689 people who inject drugs in Vancouver, Canada (2007–2014).

Characteristic
Total

n (%)
Males
n (%)

Females
n (%) p - value

1689 (100) 1122 (66.4%) 567 (33.6%)

Median age (IQR)† 43 (37–49) 45 (38–50) 40 (33–46) <0.001

Caucasian ancestry 1000 (59.2) 734 (65.4) 266 (46.9) <0.001

≥High school education 826 (48.9) 578 (51.5) 248 (43.7) 0.003

Childhood emotional abuse 693 (41.0) 426 (38.0) 267 (47.1) <0.001

In a stable relationship* 493 (29.2) 273 (24.3) 220 (38.8) <0.001

Downtown Eastside residence* 1103 (65.3) 713 (63.5) 390 (68.8) 0.033

Employed* 404 (23.9) 324 (28.9) 80 (14.1) <0.001

HIV seropositive 693 (41.0) 453 (40.4) 240 (42.3) 0.441

Residential eviction* 115 (6.8) 75 (6.7) 40 (7.1) 0.775

≥Daily crack cocaine use* 608 (36.0) 338 (30.1) 270 (47.6) <0.001

≥Daily heroin injection* 332 (19.7) 196 (17.5) 136 (24.0) 0.001

≥Daily cocaine injection* 139 (8.2) 93 (8.3) 46 (8.1) 0.897

Heavy alcohol use* 281 (16.6) 179 (16.0) 102 (18.0) 0.275

Enrolment in addiction treatment* 949 (56.2) 603 (53.7) 346 (61.0) 0.005

Sex work involvement* 209 (12.4) 31 (2.8) 178 (31.4) <0.001

Drug dealing* 440 (26.1) 261 (23.3) 179 (31.6) <0.001

Incarceration* 222 (13.1) 170 (15.2) 52 (9.2) <0.001

Experienced violence* 356 (21.1) 245 (21.8) 111 (19.6) 0.282

†
Interquartile range

*
Refers to 6 month period prior to interview
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