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Abstract

Background—People who inject drugs (PWID) face barriers to healthcare due to reasons 

including comorbidity. We evaluated access to health and social services by three of the most 

prevalent comorbid conditions among PWID: HIV, hepatitis C (HCV), and mental health, in an 

urban setting in Canada.

Methods—Data were derived from prospective cohorts of community-recruited PWID between 

2005 and 2015. HIV and HCV serostatuses were based on antibody tests, while mental health 

conditions and inability to access health and social services (barriers to access) were determined 

by participants’ self-report. We employed generalized linear mixed models controlling for 

confounders to examine associations between health conditions and barriers to access.
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Results—Among 2494 participants, 1632 (65.4%) reported barriers to access at least once over a 

median of seven (IQR: 3, 12) semi-annual assessments. Mental health conditions were 

independently associated with increased odds of reporting barriers (adjusted Odds Ratio (aOR): 

1.45, 95% Confidence Interval (CI): 1.32, 1.58), while HIV was not (aOR: 0.96, 95% CI: 0.85, 

1.08), and HCV was associated with decreased odds (aOR: 0.80, 95% CI: 0.69, 0.93). The 

associations between mental health conditions and barriers to access were consistent among PWID 

without HIV/HCV (aOR: 1.35, 95% CI: 1.10, 1.65), with HCV mono-infection (aOR: 1.55, 95% 

CI: 1.37, 1.75), and HCV/HIV co-infection (aOR: 1.36, 95% CI: 1.15, 1.60).

Conclusions—Targeted strategies to seek and treat mental health conditions in settings that 

serve PWID, and assist PWID with mental health conditions in navigating healthcare system may 

improve the publicly-funded health and social services.
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INTRODUCTION

Illicit drug use, particularly injection drug use, is associated with costly health and social 

impacts. There are an estimated 112,900 active people who inject drugs (PWID) in Canada, 

accounting for about 0.4% of the Canadian population aged 15 years and older (Public 

Health Agency of Canada, 2014). About 11% of PWID are living with HIV, approximately 

68% have or have had hepatitis C virus (HCV), and up to 10% are co-infected with HIV and 

HCV, according to data from 11 sentinel sites across Canada (Public Health Agency of 

Canada, 2012). Concurrent substance use and mental health disorders are also very common 

(Crawford et al., 2003). Among those who seek help for an addiction, over 50% report 

additional mental health conditions (Canadian Centre on Substance Abuse, 2009). Moreover, 

there is prevalent occurrence of mental health conditions either before or following the 

diagnosis or treatment of HIV and HCV (Schaefer et al., 2012 and World Health 

Organization, 2008a). Meanwhile, PWID may also experience homelessness, 

unemployment, physical and sexual abuse, poor family and social relationships, 

criminalization and incarceration, and stigma and discrimination in healthcare settings 

(Galea and Vlahov, 2002, Harrison et al., 1997, Neale, 2002 and Richardson et al., 2013).

The implementation of harm reduction and aggressive HIV treatment strategies has led to 

considerable progress in British Columbia (BC), Canada (Lourenco et al., 2014). The 

number of clients in opioid agonist treatment across the province rose from 2800 in 1996 to 

almost 14,000 in 2012 (Nosyk et al., 2013). This was accompanied by a reduction in the 

incidence of HIV among PWID, with the number of new diagnoses falling to just 29 in 

2012, from a high of 352 in 1996 (Montaner et al., 2014). As a result, PWID are living 

longer (Hogg et al., 2008 and World Health Organization, 2012) and new challenges to their 

quality of life have arisen, requiring combined efforts from health and social service 

providers trained in the care of substance use, medical comorbidity and social problems 

(Neale et al., 2008). Such challenges are faced by many North American cities which have 

large numbers of people who use drugs (Coffin et al., 2015 and Des Jarlais et al., 2000). In 

Vancouver, BC’s Downtown Eastside (DTES) neighbourhood, where a large proportion of 
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the population regularly uses drugs (Roe, 2009), there are over fifty health and social service 

providers deliver services in areas of primary care, mental health and addiction, low-barrier 

gateway and navigation, housing and shelter, communicable disease prevention, and 

specialized harm reduction and HIV treatment (Vancouver Coastal Health, 2015).

In many settings, PWID face barriers to accessing health and social services at multiple 

levels, with some difficulties attributed to their distinct health conditions. These include: 

early HCV treatment guidelines which exclude PWID (Kensington, 1997); clinicians who 

withhold antiretroviral therapy (ART) from HIV-infected PWID (Westergaard et al., 2012) 

or regard substance use or HIV-HCV co-infection as a challenge (Kamarulzaman and Altice, 

2015 and Grebely and Tyndall, 2011); addiction treatment which limits access for people 

with concurrent mental health and substance use disorders (el-Guebaly, 2004); exposure to 

correctional facilities which disrupt access to evidence-based care (Milloy et al., 2014); and 

social and structural barriers such as stigma and discrimination, lack of housing, and fear of 

criminalization (Harris and Rhodes, 2013, Krusi et al., 2010, Neale et al., 2008, Treloar et 

al., 2013 and Wolfe et al., 2010).

Previous studies have evaluated access to addiction treatment in Vancouver among illicit 

drug users (Barker et al., 2015, Milloy et al., 2010, Phillips et al., 2014 and Prangnell et al., 

2016). However, among PWID, there has been limited research in evaluating access to the 

wide range of health and social services available. Although people with different health 

conditions have unique treatment needs and face distinct barriers associated with their 

conditions, variations in access among PWID by health condition have not been examined. 

Strategies to improve health outcomes through a more integrated health system have been 

initiated both internationally and locally (National Treatment Agency for Substance Misuse, 

2006 and Vancouver Coastal Health, 2015). Comprehensive evaluation of PWID’s access to 

the currently existing services, and identifying subgroups of individuals who 

disproportionately experience increased barriers to access will provide valuable information 

for the planning and implementation of those strategies.

As such, the current study evaluates PWID’s self-reported inability to access health and 

social services and investigates the relationship between comorbid health conditions and 

self-reported inability to access health and social services in an urban setting of Vancouver, 

Canada.

MATERIALS AND METHODS

Study design and subjects

This analysis uses data on illicit drug users residing in the Greater Vancouver region from a 

series of ongoing open prospective cohort studies: the AIDS Care Cohort to evaluate 

Exposure to Survival Services (ACCESS), the Vancouver Injection Drug Users Study 

(VIDUS), and the At-Risk Youth Study (ARYS). The three cohorts have followed HIV-

seropositive illicit drug users (aged greater than 18), HIV-seronegative PWID (aged greater 

than 18), and street-involved youth (aged 14–26) who use illicit drugs, respectively, through 

word of mouth, street outreach, and referrals since 2005 (Strathdee et al., 1997). Sampling 

and follow-up methodologies have been described in detail previously (Strathdee et al., 
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1997, Tyndall et al., 2003, Wood et al., 2006a and Wood et al., 2006b). At baseline and 

semi-annual follow-up, individuals complete an interviewer-administered questionnaire that 

elicits information pertaining to socio-demographic characteristics, drug use, services 

utilization, HIV risk behaviors and other exposures and outcomes. The cohort instruments 

are harmonized across cohorts to facilitate pooled analyses. Participants also provide blood 

specimens for HIV and HCV serology. Participants are offered an honorarium of $30 CAD 

for each study visit. All studies have been approved by the University of British Columbia/

Providence Health Care Research Ethics Board.

All participants recruited between September, 2005 and May, 2015 who completed their 

baseline assessment, and who ever injected drugs during the study period were included in 

the study. Observations were excluded if individuals never injected drugs at the time of 

assessment, or their self-reported inability to access health and social services, or covariates 

of interest were missing.

Measures

The primary outcome of interest was a binary variable capturing self-reported inability to 

access health and social services (barriers to access) in the last six months determined from 

the question “In the last six months, was there a time you were in need of a service but could 

not obtain it?”. In addition, participants were asked to specify the service they were unable 

to obtain: “If yes, can you tell me what it was; check all that apply: counsellor; drug 

treatment facility (e.g., detox, rehab); hospital/doctor/nurse/clinic; dentist; optometrist; 

housing; needle exchange; peer group/support group; police/parole officer; social worker; 

study staff; welfare; food services; other (specify)”. We selectively categorized those who 

answered counsellor, drug treatment facilities, dentists, optometrists, hospital/doctor/nurse/

clinic and needle exchange as being unable to access health services, and those who 

answered housing, food services, welfare and social worker as being unable to access social 

services for further investigation.

Our primary covariates of interest were the three most prevalent comorbid health conditions 

among PWID: HIV, HCV and mental health conditions (Canadian Centre on Substance 

Abuse, 2009, Public Health Agency of Canada, 2012, Schaefer et al., 2012 and World 

Health Organization, 2008a). Diagnosis of HIV and HCV were based on antibody tests 

conducted at each study visit. Mental health conditions were determined by a binary 

composite indicator constructed to capture any of the following self-reported markers of 

mental health conditions in the last six months: 1) diagnosis with one of the following 

mental illnesses: depression, anxiety, obsessive compulsive disorder, schizophrenia, post-

traumatic stress disorder, personality disorder, bipolar, attention deficit disorder, oppositional 

defiance disorder, other hyperactive disorder; 2) receipt of mental health treatment; 3) 

suicide attempt or ideation; and 4) hospitalization for a mental illness.

To examine the cumulative effects and interactions between health conditions, a continuous 

indicator was constructed to capture the number of conditions per individual at each follow-

up and a categorical indicator was constructed representing eight mutually exclusive patient 

subgroups with the occurrence of: HIV; HCV; mental health conditions; HIV and HCV; HIV 
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and mental health conditions; HCV and mental health conditions; HIV, HCV and mental 

health conditions; and without any of the three conditions at each follow-up.

In addition, we defined an a priori set of covariates to include in the models based on 

evidence from the literature regarding their associations with inability to access addiction 

treatment or other health and social services for drug users in Vancouver (Barker et al., 2015, 

Milloy et al., 2010, Phillips et al., 2014 and Prangnell et al., 2016). These covariates 

regarding PWID’s sociodemographic characteristics, drug use patterns, criminalization, and 

other social and structural factors included age (in years), male (yes vs no), Caucasian (yes 

vs other), ≥daily heroin use, ≥daily stimulants use, ≥daily prescription opioid use, non-fatal 

overdose, binge alcohol use, incarceration, homelessness, employment, sex work, drug 

dealing and reporting being the victim of violence. Other than age, gender and race, all 

covariates were binary and time-dependent, based on the six month period prior to 

assessment. We additionally included another two covariates, residing in the DTES in the 

last six months, and calendar year of each assessment (2005–2007, 2008–2010, 2011–2013, 

and 2014–2015), for the purpose of investigating differences in PWID’s barriers to access by 

residence and changes in access over time.

Statistical analysis

The analysis proceeded in three steps. First, we carried out a series of exploratory data 

analysis. We assessed the descriptive characteristics of the study sample at the most recent 

follow-up; examined the prevalence of different comorbid health conditions among PWID; 

described the frequency of reporting barriers to access each type of health and social service 

of interest; and compared the differences in sociodemographic characteristics, health 

conditions, drug use patterns, and other structural factors among people who ever reported 

barriers to access against those who never reported barriers to access. Pearson’s χ2 tests and 

Mann-Whitney tests were used to compare categorical and continuous variables, 

respectively.

Second, we employed generalized linear mixed multiple regression models (GLMMs) with a 

logit link and binomial distribution to investigate associations between health conditions and 

self-reported inability to access health and social services in the last six months. As most 

individuals had repeated measures over the study period, a random intercept was specified in 

the model to account for unmeasured individual-specific confounding that is fixed over time 

(Raudenbush and Bryk, 2002). Comorbid health conditions were modeled in three ways by 

including different constructed indicators in the models: 1) occurrence of each health 

condition, adjusting for the other two; 2) the number of health conditions each individual 

has; 3) eight mutually exclusive patient subgroups, to examine the independent effects, 

cumulative effects, and interactions between conditions, respectively. In addition, each 

model also controlled for the a priori decided set of covariates described above.

Lastly, we performed several sensitivity analyses to support the robustness of the results. 

First, we repeated the analysis for each mental health condition marker independently. 

Second, we examined the associations between health conditions and barriers to access 

selected health services, and selected social services. Third, we removed housing from the 

outcome variable construction and repeated the analysis to assess if the results were mainly 
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driven by individuals’ barriers to access housing services, which was the service most 

reported to be inaccessible. Fourth, we investigated whether being on agonist treatment or 

HIV ART modified the association between mental health conditions and barriers to access. 

All statistical analyses were executed in SAS version 9.4 and figures were produced in R 

version 3.2.3.

RESULTS

A total of 2575 participants met the study’s inclusion criteria. We excluded 81 (3.1%) 

participants due to missing information on either the primary outcome or on covariates of 

interest in all of their assessments. Another 289 observations were excluded as they had 

never-injected drugs prior to the assessment. As a result, a total of 2494 participants, with 

18,028 observations were analyzed in the current study.

Detailed characteristics of the study participants at their most recent follow-up are presented 

in Table 1. The study sample was comprised of 33.6% females and 62.2% Caucasians, with 

a median age of 42.9 years (IQR: 29.2, 51.3). Among 2494 participants, 792 (31.8%) tested 

HIV positive, 1885 (75.6%) tested HCV positive, and 1971 (79.0%) reported a mental health 

condition. Comorbid health conditions were common in our study sample. A total of 577 

(23.1%) participants had HIV, HCV, and a mental health condition, 145 (5.8%) had HIV and 

HCV, 59 (2.4%) had HIV and mental health conditions, and 884 (35.5%) had HCV and 

mental health conditions during the study period.

Over a median of seven study visits (IQR: 3, 12), 1632 participants (65.4%) reported barriers 

to access at least once during the study period. Barriers to access were reported in 3642 

(20.2%) of the 18,028 assessments included in the study, with the proportion decreasing 

from 24.0% in 2005–2007 to 17.2% in 2014–2015. Specifically, 988 (39.6%) participants 

ever reported inability to access health services, and 1161 (46.6%) participants ever reported 

inability to access social services. Fig. 1 shows the frequency of reporting inability to access 

these selected types of services in the six months prior to assessment. Compared to those 

who never reported barriers to access, those who reported positively at least once during the 

study period were more likely to have mental health conditions (84.1% vs. 69.5%), but were 

less likely to be HIV positive (30.0% vs. 35.0%). They were also significantly more likely to 

have ever overdosed (62.6% vs. 53.7%), binged on alcohol (90.6% vs. 84.8%), been 

incarcerated (79.9% vs. 75.8%), been homeless (93.5% vs. 85.4%), dealt drugs (81.1% 

76.8%), and been involved in sex work (32.9% 26.1%) (Table 1).

In our multiple regression analysis, after controlling for socio-demographics, drug use 

patterns, and other social and structural factors, self-reported mental health conditions in the 

last six months were significantly associated with increased odds of reporting barriers to 

access (adjusted Odds Ratio (aOR): 1.45, 95% Confidence Interval (CI): 1.32, 1.58), while 

HIV was not (aOR: 0.96, 95% CI: 0.85, 1.08). HCV was associated with decreased odds of 

reporting barriers to access (aOR: 0.80, 95% CI: 0.69, 0.93) (Table 2).

In addition, we observed an increasing trend (P < 0.001) between the number of health 

conditions and barriers to access (aOR: 1.13, 95% CI: 1.07, 1.21). A comprehensive 
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comparison of barriers to access among PWID with comorbid health conditions is shown in 

Fig. 2. There appeared to be no interaction between health conditions. Notably, mental 

health conditions were consistently associated with increased barriers to access among 

PWID without HIV or HCV (aOR: 1.35, 95% CI: 1.10, 1.65), with HCV mono-infection 

(aOR: 1.55, 95% CI: 1.37, 1.75), and HCV and HIV co-infection (aOR: 1.36, 95% CI: 1.15, 

1.60) (Fig. 2). Our sensitivity analysis which examined the barriers to accessing health 

services and barriers to accessing social services separately (Supplementary Table 1), and on 

barriers to accessing services excluding housing (Supplementary Table 2) supported the 

results from the main analysis.

The association between mental health conditions and barriers to access also remained 

significant regardless of the measure of mental health conditions. The adjusted odds ratios 

ranged from 1.31 (95% CI: 1.19, 1.45) for those who reported receipt of mental health 

treatment in the last six months, to 1.48 (95% CI: 1.31, 1.68) for those who had suicide 

ideation or attempt in the last six months, when compared against their counterparts (Table 

3). Moreover, mental health conditions were associated with increased barriers to access 

regardless of PWID’s participation in agonist treatment, or ART (Table 3).

Finally, Table 2 also shows other factors independently associated with barriers to access. 

Residing in DTES appeared to be associated with lower odds of reporting barriers to access 

(aOR: 0.90, 95% CI: 0.82, 0.99). We also observed improvement in barriers to access over 

time. Compared to years 2005–2007, the adjusted odds ratios of reported barriers to access 

were 1.10 (95% CI, 0.99, 1.22) for years 2008–2010, 0.80 (95% CI, 0.71, 0.90) for years 

2011–2013, and 0.80 (95% CI, 0.67, 0.96) for years 2014–2015 (Table 2).

DISCUSSION

The current study analyzed self-reported inability to access a wide range of health and social 

services among PWID in Vancouver, Canada and found variations by health condition. Over 

65% of participants reported an inability to access services at some point during the study 

period. We found mental health conditions were independently associated with increased 

barriers to access health and social services.

According to the 2002 Canadian Community Health Survey, 39% of Canadians with a 

mental disorder or substance dependence sought formal and informal health services in the 

year before data collection compared with 10% of general Canadians, revealing notable and 

elevated service needs associated with a mental disorder or substance dependence 

(Urbanoski et al., 2007). Moreover, there is a growing demand for mental health services, 

which may outpace the current system’s capacity. In Vancouver hospitals, mental health-

related emergency visits increased from 6520 to roughly 10,000, and substance use-related 

visits increased from 2779 to 5660, between 2009 and 2014 (Lupick, 2015a and Vancouver 

Police Department, 2013). For patients who attempt to access services outside the acute care 

setting, there is a long wait time for mental health services. In the first half of 2014, the 

median time an individual waited for the first meeting with a Vancouver regional comminuty 

mental heath team or an outpatient psychiatric team was between 10 and 20, and 20 and 40 

days, respectively (Lupick, 2015b). In addition, a previous study of homeless people in 

Wang et al. Page 7

Drug Alcohol Depend. Author manuscript; available in PMC 2017 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



urban settings within BC observed very low proportions of participants had seen a 

psychiatrist (14.9%) and a mental health team (12.7%), despite over 90% of them having a 

mental health disorder (Krausz et al., 2013). Participants perceived being poorly connected 

to the system of care as one of the primary reasons for not using services (Krausz et al., 

2013). Lastly, the double stigma of mental health and substance abuse increased barriers for 

patients’ care-seeking (Clement et al., 2015). Therefore, PWID with mental health 

conditions may have greater service needs than those without, need more health and social 

services than are available, or systematically encounter barriers to existing services, resulting 

in the observed elevated self-reported barriers to access. Consistently, several other studies 

revealed that mental health conditions were associated with increased barriers to access care 

among homeless people, adolescents and young adults (Gulliver et al., 2010 and Krausz et 

al., 2013).

In addition, we found mental health conditions were associated with increased barriers to 

access services despite individual’s participation in addiction treatment, suggesting the need 

to link patients within addiction treatment programs to mental health services. One US study 

found 70% of HIV-negative PWID on drug treatment reported unmet mental health 

treatment needs (Stein and Friedmann, 2002). As context to these findings, mental health 

and addiction treatment services have matured independently in North America with 

treatment programs developed on a paradigm that treats one condition exclusively as the 

primary focus (el-Guebaly, 2004 and Health. and Rush, 2002). Consequently, addiction 

treatment settings often lack the mental health personnel and resources to treat mental health 

conditions (McGovern et al., 2006) and substance use often causes barriers for PWID to 

access regular mental health services. Strategies such as providing integrated mental health 

and addiction treatment services have shown to be associated with improved treatment 

outcomes (Grella et al., 2010). Continued efforts to integrate these two services are 

important in reducing barriers faced by PWID with mental health conditions. If integration 

cannot be achieved in all settings or in a short time, screening consenting clients for 

common mental health conditions in addiction treatment and harm reduction programs could 

help facilitate comprehensive care if such programs are linked with and make referrals to 

mental health services.

Furthermore, our findings reveal the need to improve the connection between HIV treatment 

settings and other services. We observed HIV was not associated with barriers to access 

services. Mental health conditions, however, were consistently associated with increased 

barriers to access services among PWID with or without infections, even among HIV-

positive PWID with or without ART. In BC, ART is freely available for PWID (Montaner et 

al., 2010), and considerable efforts have been made to engage PWID into HIV treatment and 

harm reduction services through integrated approaches (Lourenco et al., 2014). Studies have 

demonstrated improvements in HIV treatment engagement within a cohort of Vancouver-

based PWID, with the proportion of HIV-positive PWID who achieve an undetectable viral 

load under treatment increasing from 30% in 2006 to 71% in 2012 (Milloy, 2015). However, 

uptake of HCV treatment among PWID in BC remains low despite therapeutic advances 

(Alavi et al., 2014, Grebely et al., 2009 and Lima et al., 2015). The low self-reported 

inability to access services among HCV-positive PWID may be partially explained by the 

long latency period for the disease, poor tolerability of pegylated interferon-based regimens, 
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and low perceived need for treatment (Doab et al., 2005, Jordan et al., 2013, Mehta et al., 

2008 and Swan et al., 2010). Poor coordination between services (Harris and Rhodes, 2013, 

Hoffman et al., 2004, Krusi et al., 2010 and Nosyk et al., 2014), however, largely 

compromised access to care among PWID, especially when managing comorbid health 

conditions. The improved engagement in HIV treatment provides an important opportunity 

to seek and treat mental health conditions and HCV among HIV-positive PWID on ART. 

Future efforts need to continue the integration of HIV care and addiction treatment and 

extend the integration to mental health and HCV. The ideal would be a comprehensive 

integrated care model, with all required services located at the same setting, or if not 

possible, through referral pathways and linkages to local services (World Health 

Organization, 2008b).

On a more positive note, we found PWID residing in the DTES were less likely to report 

barriers to access than those residing outside of the DTES, which may be attributed to the 

concentration of health and social service providers in the DTES (Vancouver Coastal Health, 

2015). Moreover, the observed decreases in barriers to access in more recent years compared 

with earlier periods also indicate improvements in service availability or integration.

Our study has several limitations. First, self-reported information was used to identify 

mental health conditions among PWID. Nevertheless, consistent results observed using 

different indicators of mental health conditions in the current study suggest our findings are 

robust against the measure. Second, our outcome was determined from a question that was 

constructed in a way that compared people who needed but did not receive services to both 

those who did not need a service and those who needed and received services. Therefore, we 

could not separately examine the degree of increased self-reported inability to access 

services attributed to increased needs of services or increased barriers to access services. 

Third, although we have controlled for a number of covariates that are potentially associated 

with the outcome, we cannot rule out unmeasured confounding in the relationships we’ve 

tested. We limit our purpose to examining whether our defined health conditions were 

associated with barriers to access besides other known factors, rather than make any causal 

inference, which is also consistent with our objective to identify access variations by health 

condition. Finally, caution must be exercised in applying our estimates to PWID populations 

in different settings, which may feature substantially different levels and quality of health 

and social services available to populations of PWID.

CONCLUSIONS

A large proportion of our sample of PWID within the Greater Vancouver Area reported an 

inability to access health and social services. Mental health conditions were independently 

associated with increased barriers to access. Targeted strategies to seek and treat mental 

health conditions in settings that serve PWID, and assist PWID with mental health 

conditions in navigating the healthcare system may improve the efficiency and effectiveness 

of publicly-funded health and social services.
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Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Over 65% of people who inject drugs (PWID) reported inability to 

access care in Vancouver (2005–2015).

• Mental health conditions were associated with increased barriers to 

access care.

• Need to assist PWID with mental health conditions to navigate the 

healthcare system.

• Need to seek and treat mental health conditions in settings that serve 

PWID.
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Figure 1. 
Frequency of self-reporting inaccessible health and social services in the previous 6 months 

of assessment among 2494 participants
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Figure 2. 
Associations between Comorbid Health Conditions and Self-reported Inability to Access 

Health and Social Services in the Previous 6 Months of Assessment. The scale corresponds 

to the logarithmic scale of odds ratio. Model adjusted for age, gender, race, daily heroin use, 

daily stimulants use, daily prescription opioid use, overdose, alcohol binge, incarceration, 

homelessness, employment, sex work, drug dealing, victim of violence, reside in DTES, and 

calendar year. Abbreviations: MH: mental health conditions; HCV: hepatitis C; OR: odds 

ratio; DTES: downtown eastside.
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Table 1

Characteristics of 2494 Participants at the Most Recent Follow-Up, and Comparisons between Who Ever/

Never Reported Inability to Access Health and Social Services.

Total
(N = 2494)

Ever
(N = 1632)

Never
(N = 862)

P-
value

Characteristics (N (%))

Study visits (Median [IQR]) 7 [3,12] 8 [4,13] 4 [2,10] <0.001

Age in years (Median [IQR]) 42.9 [29.2,
51.3]

43.6 [29.7,
51.5]

41.0 [27.9,
51.0]

0.026

Male 1657 (66.4) 1075 (65.9) 582 (67.5) 0.41

Caucasian 1551 (62.2) 1011 (61.9) 540 (62.6) 0.73

Residing in DTES, L6M 1334 (53.5) 870 (53.3) 464 (53.8) 0.81

In a stable relationshipa, L6M 702 (28.2) 469 (28.8) 233 (27.1) 0.38

Education, less than high school 1318 (53.0) 862 (53.0) 456 (52.9) 0.97

Employment, L6M 657 (26.3) 423 (25.9) 234 (27.1) 0.51

Daily heroin use, L6M 343 (13.8) 208 (12.7) 135 (15.7) 0.044

Daily prescription opioids use,
L6M

108 (4.3) 71 (4.4) 37 (4.3) 0.95

Daily stimulants use, L6M 665 (26.7) 430 (26.3) 235 (27.3) 0.62

Overdose, ever 1485 (59.5) 1022 (62.6) 463 (53.7) <0.001

Binge alcohol use, ever 2209 (88.6) 1478 (90.6) 731 (84.8) <0.001

Incarceration, ever 1957 (78.5) 1304 (79.9) 653 (75.8) 0.017

Homelessness, ever 2262 (90.7) 1526 (93.5) 736 (85.4) <0.001

Dealing drugs, ever 1985 (79.6) 1323 (81.1) 662 (76.8) 0.012

Sex work, ever 762 (30.6) 537 (32.9) 225 (26.1) <0.001

Victim of violence, L6M 443 (17.8) 316 (19.4) 127 (14.7) 0.004

HIV positive 792 (31.8) 490 (30.0) 302 (35.0) 0.011

HCV positive 1885 (75.6) 1230 (75.4) 655 (76.0) 0.73

Mental health conditions, ever 1971 (79.0) 1372 (84.1) 599 (69.5) <0.001

Calendar year <0.001

2005–2007 325 (13.0) 155 (9.5) 170 (19.7)

2008–2010 406 (16.3) 251 (15.4) 155 (18.0)

2011–2013 1036 (41.5) 734 (45.0) 302 (35.0)

2014–2015 727 (29.1) 492 (30.1) 235 (27.3)

Cohort 0.008

ACCESS 785 (31.5) 485 (29.7) 300 (34.8)

VIDUS 1139 (45.7) 780 (47.8) 359 (41.6)

ARYS 570 (22.9) 367 (22.5) 203 (23.5)

Abbreviatios: DTES: downtown eastside; L6M: last six months; ACCESS: the AIDS Care Cohort to evaluate Exposure to Survival Services; 
VIDUS: the Vancouver Injection Drug Users Study; ARYS: the At-Risk Youth Study.

a
Legally married/common law/regular partner.
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Table 2

Bivariate and Multiple Regression Analyses of Factors Associated with Self-reported Inability to Access 

Health and Social Services in the Previous 6 Months of Assessment (aN = 2494).

Bivariate Multivariable

Unadjusted OR (95%
CI)

P-
value

Adjusted OR (95%
CI)

P-
value

Mental health conditions, L6M 1.61 (1.48–1.75) <0.001 1.45 (1.32–1.58) <0.001

HIV positive 0.69 (0.61–0.78) <0.001 0.96 (0.85–1.08) 0.50

HCV positive 0.51 (0.45–0.58) <0.001 0.80 (0.69–0.93) 0.003

Age in years 0.96 (0.96, 0.97) <0.001 1.00 (0.99, 1.00) 0.37

Male 0.91 (0.81–1.03) 0.14 0.82 (0.73–0.93) 0.002

Caucasian 1.33 (1.19–1.50) <0.001 1.23 (1.10–1.38) <0.001

Residing in DTES, L6M 1.00 (0.91–1.10) 0.97 0.90 (0.82–0.99) 0.034

Employment, L6M 1.10 (1.00–1.22) 0.050 1.08 (0.98–1.20) 0.12

Daily heroin use, L6M 1.32 (1.18–1.48) <0.001 0.97 (0.86–1.09) 0.60

Daily prescription opioids use,
L6M

1.04 (0.86–1.25) 0.71 0.91 (0.75–1.11) 0.36

Daily stimulants use, L6M 1.28 (1.17–1.40) <0.001 0.95 (0.85–1.05) 0.29

Overdose, L6M 1.91 (1.63–2.23) <0.001 1.39 (1.18–1.63) <0.001

Binge alcohol use, L6M 1.56 (1.42–1.72) <0.001 1.25 (1.14–1.39) <0.001

Incarceration, L6M 1.89 (1.67–2.14) <0.001 1.19 (1.04–1.36) 0.009

Homelessness, L6M 3.22 (2.95–3.53) <0.001 2.57 (2.33–2.84) <0.001

Sex work, L6M 1.41 (1.21–1.64) <0.001 1.07 (0.91–1.25) 0.41

Dealing drugs, L6M 1.76 (1.59–1.94) <0.001 1.21 (1.08–1.34) <0.001

Victim of violence, L6M 2.59 (2.35–2.85) <0.001 1.95 (1.76–2.16) <0.001

Calendar year

2005–2007 Reference Reference

2008–2010 0.92 (0.84–1.02) 0.12 1.10 (0.99–1.22) 0.064

2011–2013 0.56 (0.50–0.63) <0.001 0.80 (0.71–0.90) <0.001

2014–2015 0.62 (0.52–0.73) <0.001 0.80 (0.67–0.96) 0.018

Abbreviations: DTES: downtown eastside; L6M: last six months.
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a
A total of 2494 participants with 18,028 observations were analyzed.
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Table 3

Associations between Mental Health Conditions and Self-reported Inability to Access Health and Social 

Services in the Previous 6 Months of Assessment, byaMental Health Condition Indicators and bybTreatment 

Access.

Unadjusted OR
(95% CI)

P-
value

cAdjusted OR
(95% CI)

P-
value

Mental health condition indicators, L6M

Diagnosis with a mental illness 1.86 (1.68–2.06) <0.001 1.41 (1.26–1.58) <0.001

Receipt of mental health
treatment

1.34 (1.22–1.47) <0.001 1.31 (1.19–1.45) <0.001

Suicide attempt or ideation 1.82 (1.61–2.06) <0.001 1.48 (1.31–1.68) <0.001

Hospitalization for a mental
illness

1.87 (1.57–2.22) <0.001 1.35 (1.12–1.61) 0.001

Agonist treatment accessd,e

PWID on agonist treatment,
L6M

1.58 (1.41, 1.78) <0.001 1.41 (1.25, 1.59) <0.001

PWID not on agonist treatment,
L6M

1.68 (1.48, 1.91) <0.001 1.51 (1.33, 1.72) <0.001

ART accesse

HIV-positive PWID on ART,
current

1.38 (1.14, 1.66) 0.001 1.31 (1.05, 1.62) 0.015

HIV-positive PWID not on ART,
current

1.75 (1.33, 2.29) <0.001 1.45 (1.06, 1.99) 0.021

Abbreviations: OR: odds ratio; CI: confidence interval; PWID: people who inject drugs; L6M: last six months; ART: antiretroviral therapy.

a
Analysis was repeated for four self-reported mental health condition indicators to examine the associations between different mental health 

condition indicators and the outcome.

b
Analysis was repeated for PWID by agonist treatment access, and among HIV-positive PWID by ART access.

c
Adjusted for HIV, HCV, age, gender, race, daily heroin use, daily stimulants use, daily prescription opioid use, overdose, alcohol binge, 

incarceration, homelessness, employment, sex work, drug dealing, victim of violence, reside in DTES, and calendar year.

d
Agnoist treatment includes methadone program, cocaine treatment program, detox centre, in-patient and out-patient treatment centre and others.

e
No statistically-significant differences in the adjusted odds ratios by agonist treatment access (P = 0.42) and ART access (P = 0.92).
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