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Abstract
Objective Young adults living in single room occupancy (SRO) hotels, a form of low-income housing, are known to have
complex health and substance problems compared to their peers in the general population. The objective of this study is to
comprehensively describe the mental, physical, and social health profile of young adults living in SROs.
Methods This study reports baseline data from young adults aged 18–29 years, as part of a prospective cohort study of adults
living in SROs in Vancouver, British Columbia, Canada. Baseline and follow-up data were collected from 101 young adults
(median follow-up period 1.9 years [IQR 1.0–3.1]). The comprehensive assessment included laboratory tests, neuroimaging, and
clinician- and patient-reported measures of mental, physical, and social health and functioning.
Results Three youth died during the preliminary follow-up period, translating into a higher than averagemortality rate (18.6, 95%
CI 6.0, 57.2) compared to age- and sex-matched Canadians. High prevalence of interactions with the health, social, and justice
systems was reported. Participants were living with median two co-occurring illnesses, including mental, neurological, and
infectious diseases. Greater number of multimorbid illnesses was associated with poorer real-world functioning (ρ = − 0.373,
p < 0.001). All participants reported lifetime alcohol and cannabis use, with pervasive use of stimulants and opioids.
Conclusion This study reports high mortality rates, multimorbid illnesses, poor functioning, poverty, and ongoing unmet mental
health needs among young adults living in SROs. Frequent interactions with the health, social, and justice systems suggest
important points of intervention to improve health and functional trajectories of this vulnerable population.
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Résumé
Objectif Les jeunes adultes qui vivent dans des maisons de chambres (une forme d’habitation à loyer modique) sont connus pour
avoir des problèmes de santé et de consommation complexes comparativement à leurs pairs dans la population générale. Nous
avons cherché à décrire de façon exhaustive leur profil de santé mentale, physique et sociale.
Méthode Nos données de référence sur les jeunes adultes de 18 à 29 ans proviennent d’une étude prospective de cohortes
d’adultes vivant dans des maisons de chambres à Vancouver (Colombie-Britannique), au Canada. Les données de référence et de
suivi ont été recueillies auprès de 101 jeunes adultes (période de suivi médiane de 1,9 an [écart interquartile 1,0–3,1]).
L’évaluation exhaustive a reposé sur des tests de laboratoire, sur la neuroimagerie et sur des indicateurs de santé et de
fonctionnement sur le plan mental, physique et social fournis par les cliniciens et les patients.
Résultats Trois jeunes sont décédés durant la période de suivi préliminaire, ce qui représente un taux de mortalité supérieur à la
moyenne (18,6, IC de 95 % : 6,0, 57,2) comparativement aux Canadiens de mêmes groupes d’âge et de sexe. Une forte prévalence
d’interactions avec les systèmes sociosanitaire et judiciaire a été déclarée. Les participants vivaient avec un nombre médian de deux
maladies concomitantes, notamment des maladies mentales, neurologiques et infectieuses. Le nombre élevé de multimorbidités était
associé à des problèmes de fonctionnement dans le monde réel (ρ = −0,373, p < 0,001). Tous les participants ont indiqué avoir
consommé de l’alcool et du cannabis au cours de leur vie, et la consommation de stimulants et d’opioïdes était omniprésente chez eux.
Conclusion L’étude fait état de taux de mortalité élevés, de multimorbidités, de problèmes de fonctionnement, de pauvreté et de
besoins de santé mentale non comblés chez les jeunes adultes vivant dans des maisons de chambres. Leurs interactions fréquentes
avec les systèmes sociosanitaire et judiciaire pourraient être d’importants points d’intervention pour améliorer la santé et les
trajectoires fonctionnelles de cette population vulnérable.

Keywords Young adult . Mental health . Social marginalization . Housing

Mots-clés Jeune adulte . Santé mentale .Marginalisation sociale . Logement

Introduction

An estimated 150 million young adults1 worldwide are home-
less or marginally housed (United Nations Educational
SaCOU 2015). BMarginal housing^ is defined as housing that
is below Canadian standards for adequacy, affordability, or
suitability2(Chamberlain and Mackenzie 1992). With nearly
40,000 Canadian young adults spending time homeless annu-
ally, young adults are one of the fastest growing homeless
populations in Canada, with half reporting to be from
middle- or upper-income families (Gaetz et al. 2013). Yet,
the mortality rate for this population is an astonishing 11–40
times that of housed youth (Roy et al. 2004), with primary
causes of death being suicide and drug overdose (Roy et al.
2004). In addition, Canadian data suggests that 70% of home-
less youth report experiencing trauma including physical, sex-
ual, or emotional abuse prior to homelessness (Mar et al. 2014;
Kidd et al. 2013, 2017). This group is also more likely to report
early difficulties in school, family discord, mental and physical
illness, and interactions with the criminal justice system (Kidd

et al. 2017; Kozloff et al. 2016a). Groups experiencing in-
creased risk include youth who identify as Indigenous and/or
as members of sexual minority groups (Cochran et al. 2002).

Increasing evidence emphasizes income and housing as crit-
ical determinants of health (Poremski and Hwang 2016; Kumar
et al. 2015; Jones et al. 2015; Manwell et al. 2015; McKenzie
2013; Shah et al. 2011). Much work in Canada focuses on
community-based initiatives that can address housing instabil-
ity, homeless prevention, income assistance, and supported em-
ployment for marginalized populations (Poremski and Hwang
2016; Poremski et al. 2015a, b; Kidd et al. 2013; Sadowski et al.
2009; Piat et al. 2009). The success of these programs has been
well documented (Stergiopoulos et al. 2014; Corbiere et al.
2010). However, at the same time, increasing numbers of peo-
ple who are homeless or marginally housed are presenting to
emergency departments (Latimer et al. 2017). As well, in
Vancouver, British Columbia, the number of people who are
at risk of homelessness continues to escalate: the highest num-
bers to date were reported in 2017, with a 30% increase com-
pared to 2014 (BC Non-Profit Housing Association and M.
Thomson Consulting 2017).

Optimizing the social determinants of health for adults with
mental health problems can significantly reduce costs to the
health care system. The At-Home/Chez-Soi study demonstrat-
ed that for every two dollars spent on housing, three dollars are
saved in health care services for people with mental
illness (Stergiopoulos et al. 2014; Aubry et al. 2015; Kirst et al.

1 For the purposes of this paper, we define Byoung adults^ or Byouth^ as the
developmental stage in late adolescence to early adulthood (15–29 years). See
Mental Health Commission of Canada, BMaking transitions a priority.^
2 Many terms exist to describe marginal housing. Of note, the Canada
Mortgage and Housing Corporation describes Bsevere housing need^ as
BHousing below standards refers to housing that falls short of at least one of
the adequacy, affordability, and suitability housing standards^.
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2014, 2015). Recent research suggests that the average annual
costs (excluding medications) per homeless person in
Vancouver is $53,144 (95% confidence interval [CI]
$46,297–$60,095) (Latimer et al. 2017). Early interventions
are needed to identify individuals who are at high risk of
homelessness, and we hypothesize that young adults who
are marginally housed meet this criteria (Kozloff et al. 2016b).

Addressing homelessness for youth and young adults is a
priority for many Canadian communities (Kidd et al. 2017;
Kozloff et al. 2016a, b). A common alternative to homeless-
ness for many Canadian youth is single room occupancy hotels
(SROs), a low-income housing option typically comprised of a
room 8–12m2 in size.Most SROs include a sink, hot plate, and
shared washroom facilities. Many of these buildings have been
critiqued for being substandard, unsanitary, unsafe, and lacking
supports for tenants (Lazarus et al. 2011). Most Canadian
SROs are located in urban centres, such as the impoverished
Downtown Eastside (DTES) in Vancouver. Although located
only a few blocks from the city’s core business district, it is
distinguished by high levels of poverty, drug activity, and poor
health outcomes (Somers et al. 2016). Although all SRO ten-
ants are covered by the Residential Tenancy Act (Province of
British Columbia 2017), most SROs in theDTES are notorious
for overall poor living conditions. Despite mitigation efforts to
steer youth and young adults away from the DTES, it is esti-
mated that nearly 20% of Downtown Eastside residents are
aged 30 years or younger (Latimer et al. 2017; BC Non-
Profit Housing Association and M. Thomson Consulting
2017).

Two recent studies summarized the health characteristics of
a cohort of marginally housed adults living in SROs in a large
urban centre (Vila-Rodriguez et al. 2013; Honer et al. 2017).
The main findings were that the cohort had high levels of
multimorbidity and premature mortality compared to the gen-
eral population. In this paper, we report health-related data for
youth aged 18–29 years within this same cohort.3 The second-
ary aim was to estimate the mortality rate of this cohort com-
pared to that of age- and sex-matched Canadian data.
Information about the health of this subgroup of young adults
will enable a preliminary understanding of the needs of youth
living in SROs and ways to prioritize and address these needs.

Methods

Study enrolment and design

The Hotel Study methodology has been described in detail
elsewhere (Vila-Rodriguez et al. 2013; Honer et al. 2017). In
brief, the Hotel Study is an ongoing longitudinal prospective
cohort study of adults living in marginal housing that aims to

understand the interactions of addiction, mental health, and in-
fection—and how these interactions contribute to health and
functioning. Between November 1, 2008 and October 31,
2015, individuals living in marginal housing in Vancouver,
Canada, were recruited from SROs and the local downtown
community court if they had a court date within the next
6months. Eligible individuals were age 18 years and older, were
fluent in English, and provided written informed consent.
Almost all participants recruited from the community court lived
in an SRO. All other participants were experiencing marginal
housing at the time of recruitment.

In the Hotel Study, participants are assessed monthly on se-
lected outcomes and the follow-up period is 10 years. By
consenting to the study, participants are enrolled for 5 years, at
which point they are invited to continue participation for an
additional 5 years (totaling 10 years of follow-up). Participants
provided demographic information and completed a series of
comprehensive assessments of their mental, physical, and social
health and functioning. All clinically significant findings from
laboratory or imaging investigations were reported to partici-
pants and their physicians. In accordance with Canada’s Tri-
Council Policy, this study was approved by the Clinical
Research Ethics Boards of the University of British Columbia
and Simon Fraser University. As approved by the responsible
Ethics Committees, participants were provided with an honorar-
ium for the time involved completing assessments. In this report,
we describe baseline characteristics of youth participants, aged
18–29 years at study recruitment.

Clinical examination outcomes

Baseline data were collected over multiple visits according to
logistical constraints and participant preference. A psychiatrist
(FV-R, OL) conducted clinical interviews, including mental
status examinations and screening neurological examinations.
Psychosocial functioning was assessed using the Role
Functioning Scale (Goodman et al. 1993) and Social and
Occupational Functioning Assessment Scale (Morosini et al.
2000). A psychiatrist (WGH, FV-R) determined psychiatric
diagnoses and clinical cognitive impairment by reviewing all
available clinical information in a Best Estimate Clinical
Evaluation and Diagnosis according to Diagnostic and
Statistical Manual for Mental Disorders-TR Fourth Edition
(DSM-IV TR) criteria. In addition, trained research assistants
performed cognitive testing supervised by a neuropsycholo-
gist (AET). Medical history was elicited in structured inter-
views, including history of seizures and serious head trauma
(including loss of consciousness, confusion, memory loss,
dizziness, headache, blurred vision, and/or need for hospital-
ization). Coroner’s reports and hospital records were request-
ed for all participants who died during follow-up to ascertain
the timing and cause of death. Clinical assessments were3 This cohort excluded youth < 18 years of age.
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performed in the research office located in the Downtown
Eastside.

Participants also completed an MRI scan using a Philips
3.0-T Achieva scanner with an eight-channel head coil at the
University of British Columbia (Philips Healthcare,
Amsterdam). MRI acquisition for this study has been de-
scribed previously (Kirst et al. 2014; Willi et al. 2016).
Sequences included a T1-weighted high-resolution isotropic
3D IR-weighted fast-field echo sequence, time of flight mag-
netic resonance angiography, fluid-attenuated inversion re-
covery, and susceptibility-weighted imaging. A neuroradiolo-
gist and neuroimaging scientist (ATV, MKH, DJL) reviewed
all scans and noted findings of possible clinical relevance. We
excluded incomplete scans or those with significant motion
artifact, as determined by neuroimaging scientist. We reported
MRI evidence of infarction and traumatic brain injury.
Additionally, participants provided blood samples to test for
positive serology for human immunodeficiency virus (HIV),
hepatitis B virus (HBV), and hepatitis C virus (HCV) ana-
lyzed by a local clinical laboratory. Finally, we used qualita-
tive polymerase chain reaction (qPCR) of HCV viral DNA to
detect active HCV infection.

Self-report outcomes

We administered standardized interview tools to understand
factors that may affect health, including demographics, in-
come, employment, and housing status. We asked participants
to share their history of non-prescription substance use and
confirmed the self-report by urine drug screens (n = 73, kap-
pa = 0.68–0.77, p < 0.001 for methamphetamine, cannabis,
cocaine, and opiates). We also asked participants to report
any health care or social service utilization in the 30 days prior
to assessment, including contact with mental health care pro-
viders, hospitalization, and whether they had been detained
overnight in jail due to mental health or substance use issues.

Statistical analysis

We analyzed data using R (R Core Team, 2017). We conduct-
ed descriptive analyses for all socio-demographic and clinical
characteristics using all available data, calculating median and
interquartile range (IQR) for continuous variables and propor-
tions (n/N, %) for categorical variables. The standardizedmor-
tality ratio (SMR) was calculated using the indirect method of
standardization by comparing the observed number of deaths
in the cohort to age- and sex-matched Canadian rates reported
by Statistics Canada (Statistics Canada 2009). The confidence
interval for SMR was estimated by the Boice-Monson
method.

Finally, we calculated multimorbidity scores for partici-
pants to estimate the number of confirmed illnesses of a pos-
sible 12 (based on frequency and relevance in this

population (Vila-Rodriguez et al. 2013)) using available data:
stimulant dependence, alcohol dependence, opioid depen-
dence, psychosis, movement disorder, clinically defined cog-
nitive disorder, brain infarction, traumatic brain injury, seizure
disorder, or active HCV, HIV, or HBV infection (BC Non-
Profit Housing Association and M. Thomson Consulting
2017). The associations between the number of multimorbid
illnesses and psychosocial functioning and demographic var-
iables were assessed using Spearman correlation for ordinal
variables and Kruskal-Wallis rank sum test for categorical
variables. Sensitivity analyses to assess bias frommissing data
were performed. Due to cell size limitations, gender analyses
are limited to participants who identified as male or female
only. For all statistical tests, p values of 0.05 or lower were
considered statistically significant.

Results

Participants

Of the 515 potentially eligible individuals, 140 declined par-
ticipation or were unavailable. Of the remaining 375 individ-
uals, 101 met the inclusion criterion of being 29 years of age
or younger and were included in the current study. The demo-
graphic characteristics are described in Table 1. The median
number of years of follow-up for this subcohort was 1.9 years
(IQR 1.0, 3.1). Ten participants were recruited from the down-
town community court and 91 were recruited from SROs. All
participants were living in marginal housing: 96 (95%) in
SROs, 4 (4%) in shelter or on the street, and 1 (< 1%) in
supportive transitional housing.

Table 1 summarizes demographic characteristics of the
youth. In this group of young adults, 73.3% were identified
as male. The majority (74.3%) had not completed high school
and had a medianmonthly income of $720 CAD (interquartile
range (IQR) $610–$908 CAD). Among those who reported
sources of income, 65 (65.7%) were receiving income assis-
tance and 40 (40.4%) were receiving long-term disability as-
sistance. None had income from full-time employment. Only
8 (8.1%) people identified that they were employed part-time
or marginally employed, where marginal employment is de-
fined as the circumstance where earnings fail to achieve a
minimal acceptable standard of living, either because they
work too few hours (insufficient labour supply) or because
their wages are too low.

Overall, this cohort also experienced frequent interactions
with the health, social, and/or justice systems. The majority
(65.7%) of participants had been previously hospitalized for a
mental disorder. One quarter of the cohort reported living in
foster care in the past and 20/101 (20%) reported previous
incarceration.
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Premature mortality

Over 229.8 person-years, three youth died. The coroner report
for one youth identified multiple contributing illnesses,
including mixed drug toxicity, psychosis not otherwise
specified, and HCV. The coroner reports for the other two
participants are pending. The standardized mortality ratio
was calculated to be 18.6 (95% CI 6.0, 57.2) compared to
age- and sex-matched Canadians.

Housing stability

The majority (87.0%) had a history of homelessness (see
Table 1). The median age youth experienced first homeless-
ness was 19.2 (IQR 17.4–21.8) years. We observed that most
youth reported moving to the Downtown Eastside area be-
tween the ages of 19 and 23 years and gained residency in
an SRO shortly after. In terms of housing stability during the
follow-up period, 29moved from SRO to homelessness. For 7

Table 1 Participant
characteristics Characteristic Number Value^

Demographics

Age (years) 101 25.1 (22.7–27.6)

Gender 101

Male 74 (73.3%)

Female 26 (25.7%)

Other 1 (1.0%)

Ethnicity 100

European descent 66 (66.0%)

Indigenous ancestry 40 (40.0%)

Other 13 (13.0%)

Completed high school 101 26 (25.7%)

Completed General Education Development Test 101 7 (6.9%)

Highest grade completed 101 11.0 (9.0–12.0)

Any post-secondary training 98 36 (36.7%)

Completed post-secondary diploma or certificate 99 20 (20.2%)

Single, never married 100 92 (92.0%)

Formal income and employment

Monthly income (Canadian dollars) 95 720 (610–908)

Receiving income assistance* 99 65 (65.7%)

Receiving long-term disability assistance* 99 40 (40.4%)

Currently employed 99 8 (8.1%)

Skill level of highest paying work 98

Never employed 9 (9.2%)

Unskilled 75 (76.5%)

Semi-skilled 11 (11.2%)

Skilled/professional/managerial 3 (3.1%)

Housing history

Lived in foster care ever in the past 100 25 (25.0%)

Lived with adopted family ever in the past 100 11 (11.0%)

Lived in group home ever in the past 100 12 (12.0%)

Experienced period of homelessness ever in the past 100 88 (88.0%)

Jailed ever in the past 100 20 (20.0%)

Hospitalized ever in the past 99 65 (65.7%)

Age of first period of homelessness (years) 88 19.2 (17.4–21.8)

Age moved to Downtown Eastside area (years) 99 21.0 (19.2–23.4)

Age in first SRO (years) 99 22.0 (20.0–24.5)

^Median (interquartile range) reported for continuous variables. Proportion (n, %) reported for categorical
variables

*There are some circumstances in British Columbia where individuals can receive both types of assistance
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(24.1%) individuals, the first period of homelessness was pre-
ceded by time in jail, and for 6 (20.7%), by time in a treatment
or recovery facility. Conversely, 14 youth moved from SROs
to apartments; however, 4 (28.6%) returned to SRO (n = 2) or
homelessness (n = 2) during the same follow-up period.

Substance use

All participants reported a history of non-prescription sub-
stance use (Table 2). All participants reported using alcohol
and cannabis previously, with a median age of initiation of 13
and 14 years, respectively. Most participants reported using
alcohol and cannabis regularly (at least 3 days per week) for
several years. Although all youth reported past alcohol use,
18.8% were currently dependent.

Almost every participant (92.9%) reported ever using co-
caine, initiating use at age 17 (IQR 15–19). We also found
high reported lifetime use of MDMA (86.9%), methamphet-
amine (82.8%), opioids (77.3%), and inhalants (36.4%). The
median age of initiation for inhalants was lower (15.5 years)
and methamphetamine was the highest at 18.5 years. Of the
individuals who used methamphetamine, opioids, or cocaine,
most (71.8%, 61.4%, and 60.7%, respectively) reported a his-
tory of regular use, often lasting for several years. Regarding
current substance use and activity, participants had high rates
of cannabis (59.4%), methamphetamine (43.6%), and heroin
(31.0%) dependence at baseline assessment.

Clinical and functional profiles

Table 3 summarizes the participant clinical characteristics pri-
or to and at study entry. We assessed lifetime mental disorder
in all study participants, with all but one confirmed to have a
mental disorder at the study entry date. Psychotic disorder was
the most frequent diagnosis (60.4%). Mood disorders
(27.7%), phobias (25.7%), post-traumatic stress disorder
(15.8%), and generalized anxiety disorder (15.8%) were also
common. Importantly, of the 93/101 who reported about

mental health service utilization, nearly 30% reported that
their mental health needs were not being met. Only 37.6%
young adults reported seeing a psychiatrist and 25.8% report-
ed seeing a family doctor for their mental health or substance
use.

Neurological screening also revealed a history of serious
head injury in 54/98 (55.1%) youth, including one participant
with definite traumatic brain injury confirmed by persistent
clinical sequelae. The prevalence of a history of seizure disor-
ders in the last year and/or current seizure treatment was
11.1% of youth. Cerebral infarcts were identified by a quali-
fied neuroradiologist on MRI in 2.8% of youth. Finally, base-
line serology results indicated 2.9% participants confirmed
HIV positive, 1.4% had active HBV infection, and 31.5%
confirmed HCV positive, with the majority (58.8%) living
with active HCV infection.

Psychosocial functioning was markedly impaired among
these individuals as measured by both the RFS and SOFAS.
Notably, 78/97 (80.4%) participants assessed had severe lim-
itations (score of ≤ 2/7) in at least one of four RFS domains
(work productivity, independent living/self-care, and immedi-
ate and extended social network relationships). Illness and/or
disability was commonly (58.0%) reported as the primary
reasons for current unemployment.

Multimorbidity and real-world functioning

Overall, these young adults living in SROs had a median of
two morbidities (IQR 1–3) at study entry (Table 3). The most
common pairs of co-occurring illnesses were stimulant depen-
dence with psychosis (40.6%), with anxiety (23.8%), or with
opioid dependence (22.8%). Psychosis, stimulant depen-
dence, and opioid dependence occurred together in 17.8% of
participants. Notably, nearly all participants with active HCV
infection (9/10, 90.0%) or seizures (9/11, 81.8%) also had
stimulant dependence.

Within the cohort, the number of multimorbid illnesses did
not differ by age (ρ(99) = 0.167, p = 0.094) or gender (χ2

Table 2 Substance use
characteristics prior to study entry Substance Number Ever used N (%) Age of first

drug use
Any period
of regular use^

Duration (years)
of regular use^

Alcohol 99 99 (100) 13.0 (12.0–16.0) 69/94 (73.4%) 4.0 (2.0–6.0)

Cannabis 99 99 (100) 14.0 (12.0–15.0) 88/95 (92.6%) 7.0 (4.8–12.0)

Inhalants 99 36 (36.4) 15.5 (13.0–19.0) 9/34 (26.5%) 1.0 (0.5–2.0)

Cocaine 99 92 (92.9) 17.0 (15.0–19.0) 51/84 (60.7%) 2.0 (2.0–5.0)

MDMA 99 86 (86.9) 17.0 (15.0–19.0) 39/81 (48.1%) 2.0 (1.0–3.0)

Opioids 99 75 (77.3) 17.0 (16.0–21.0) 43/70 (61.4%) 2.0 (1.0–5.0)

Methamphetamine 99 82 (82.8) 18.5 (15.0–21.0) 56/78 (71.8%) 4.0 (1.0–7.1)

Median (interquartile range) reported for continuous variables. Proportion (n, %) reported for categorical variables

^Regular use defined as using three or more days per week
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Table 3 Participant clinical characteristics prior to and at study entry

Clinical characteristic Total N Current n (%) Lifetime n (%)

Mental disorders

Any mental disorder 101 100 (99.0%) 101 (100%)

Psychosis 101 61 (60.4%) 71 (70.3%)

Schizophrenia or schizoaffective 28 (27.7%) 28 (27.7%)

Substance-induced psychosis 21 (20.8%) 31 (30.7%)

Mood disorder 101 28 (27.7%) 55 (54.5%)

Major depressive disorder 6 (5.9%) 28 (27.7%)

Bipolar disorder I 9 (8.9%) 12 (11.9%)

Bipolar disorder II 9 (8.9%) 9 (8.9%)

Anxiety disorder 101 42 (41.6%) 38 (37.6%)

Phobia (any) 101 26 (25.7%) 24 (23.8%)

Generalized anxiety disorder 101 16 (15.8%) 16 (15.8%)

Panic disorder 101 13 (12.9%) 22 (21.8%)

Post-traumatic stress disorder 101 16 (15.8%) 16 (15.8%)

Obsessive-compulsive disorder 101 3 (3.0%) 3 (3.0%)

Eating disorder 101 2 (2.0%) 5 (5.0%)

Cognitive impairment disorder 101 10 (9.9%) 10 (9.9%)

Attention-deficit/hyperactivity disorder 101 7 (6.9%) 12 (11.9%)

Fetal alcohol syndrome 101 1 (1.0%) 1 (1.0%)

Any substance dependence* 101 90 (89.1%) 93 (92.1%)

Alcohol dependence 101 19 (18.8%) 39 (38.6%)

Stimulant dependence 101 58 (57.4%) 72 (71.2%)

Cocaine dependence 19 (18.8%) 47 (46.5%)

Methamphetamine dependence 44 (43.6%) 52 (51.5%)

Opioid dependence 101 32 (31.7%) 42 (41.6%)

Heroin dependence 31 (31.0%) 41 (40.6%)

Other opioid dependence 13 (13.0%) 32 (32.0%)

Cannabis dependence 101 60 (59.4%) 66 (65.3%)

Neurological illness

Movement disordera 84 12 (14.3%)

Parkinsonism, moderate or greater 84 2 (2.4%) –

Dyskinesia, moderate or greater 84 6 (7.1%) –

Dystonia, moderate or greater 84 0 (0.0%) –

Akathisia, moderate or greater 85 9 (10.6%) –

History of serious head injury 98 54 (55.1%) –

Traumatic brain injury (definite)b 99 1 (1.0%) –

Seizures in past year and/or current treatmentc 99 11 (11.1%) –

Brain infarction on MRI 71 2 (2.8%) –

Aneurysm on MR angiogram 71 1 (1.4%) –

Other neurological illnessd 101 1 (1.0%) –

Infectious disease

Anti-HIV antibody positive 71 2 (2.8%) –

Anti-HCVantibody positive 73 23 (31.5%) –

HCV viremia (qPCR) present 17 10 (58.8%)

Anti-HBV core antibody positive 74 4 (5.4%) –

HBV surface antigen positive 74 1 (1.4%) –

Mental health care utilization in 30 days prior to study entry

Unmet mental health care needs 92 27 (29.3%) –

Any mental health care 93 66 (71.0%) –
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(1,100) = 0.132, p = 0.716). The number of multimorbid ill-
nesses was associated with poorer psychosocial functioning
as measured by RFS (ρ(95) = − 0.373, p < 0.001) (Fig. 1).
Multimorbidity was associated with worse scores in all four
functional domains: work productivity (ρ(95) = − 0.309,
p = 0.002), independent living/self-care (ρ(95) = − 0.282,
p = 0.005), immediate social network relationships
(ρ(95) = − 0.272, p = 0.007), and extended social network
relationships (ρ(95) = − 0.291, p = 0.004). Likewise,
multimorbidity was associated with poorer SOFAS score
(ρ(95) = − 0.268, p = 0.008) and being unemployed (χ2

(1,99) = 4.211, p = 0.040). Participants with a greater num-
ber of co-morbidities were less likely to have completed
high school (χ2 (1,101) = 6.146, p = 0.013) and had com-
pleted fewer grades (ρ(99) = − 0.221, p = 0.026). The level

of completed education was also associated with work pro-
ductivity (ρ(95) = 0.215, p = 0.035), but not independent
living and social network relationships, or total psychoso-
cial functioning ability (p > 0.05). Stimulant dependence
(χ2 (1,95) = 8.088, p = 0.004), active HCV infection (χ2

(1,65) = 7.627, p = 0.006), psychosis (χ2 (1,95) = 5.644,
p = 0.018), and opioid dependence (χ2 (1,95) = 4.601, p =
0.032) may be particularly important contributors to poor
psychosocial functioning (RFS) in this sample. Sensitivity
analyses found similar results whether analyses were limit-
ed to only participants living in SRO at baseline (n = 96)
(data not shown), whether subjects with any missing scans,
tests, or assessments (n = 48) were excluded from analyses,
or whether mood and anxiety disorders were included in the
multimorbidity count (Supplemental Table 1).

Table 3 (continued)

Clinical characteristic Total N Current n (%) Lifetime n (%)

Professional seen 93 –

Psychiatrist 35 (37.6%) –

Family physician 24 (25.8%) –

Other medical doctor 1 (1.1%) –

Psychologist 1 (1.1%) –

Nurse 24 (25.8%) –

Social worker, counselor, or psychotherapist 28 (30.1%) –

Other professional 6 (6.5%) –

No professional care 25 (26.9%) –

Number of professionals providing mental health support 81 1 (0–2) –

Hospitalized overnight for issues related to mental health and/or substance use 93 10 (10.7%) –

Detained overnight in jail for issues related to mental health and/or substance use 92 9 (9.8%) –

Functioning

RFS 97 13.0 (11.0–14.0) –

Work productivity 2.0 (1.0–2.0) –

Independent living/self-care 4.0 (3.0–4.0) –

Immediate social network relationships 4.0 (4.0–5.0) –

Extended social network relationships 3.0 (3.0–4.0) –

Marked limitation in at least 1 domain 78 (80.4%) –

SOFAS 97 40.0 (35.0–45.0) –

Unemployment attributed to illness or disability 100 58 (58.0%) –

Multimorbidity

Number of multimorbid illnessese 101 2 (1–3) –

*Excluding nicotine
a Data indicate parkinsonism, dyskinesia, or akathisia symptoms representing a score of moderate or greater on the Extrapyramidal Symptom Rating
Scale or the Barnes Akathisia Scale
b Data are for participants with evidence of previous traumatic brain injury (TBI) on MRI, or history of TBI (loss of consciousness ≥ 5 min or confusion
≥ 1 day) and persistent symptoms referable to TBI, including seizures or organic personality disorder
cMedical Review Questionnaire—either reported ever having seizures, fits or epilepsy, or ever being treated for epilepsy
dUnknown genetic syndrome with sensory-neural deafness
e 12 illnesses, including stimulant dependence, alcohol dependence, opioid dependence, psychosis, movement disorder, cognitive disorder, brain
infarction, traumatic brain injury, seizure disorder, HCV-positive qPCR, anti-HIV positive, anti-HBV positive

Can J Public Health (2018) 109:204–214 211



Discussion

Youth in this study show remarkably poor health, and social
and functional disadvantages consistent with adult popula-
tions who are homeless or living in SROs (Kidd et al. 2017;
Jones et al. 2015; Vila-Rodriguez et al. 2013; Honer et al.
2017). First, three mortality events were observed in the study
follow-up period, translating to an age-specific mortality rate
18.6 times greater than the Canadian mortality rates reported
for this age group (Statistics Canada 2009). We found a high
prevalence of psychosis, mood disorders, phobias, post-
traumatic stress disorder, and anxiety. Nearly 30% of partici-
pants reported that their mental health needs were not being
met. Untreated mental illness in young adults—which is more
likely to persist if a person is homeless or marginally
housed (Kidd et al. 2017; Forchuk et al. 2016)—is strongly
associated with mental illness in adulthood (McGorry et al.
2013; Wolitzky-Taylor et al. 2017). The age of first homeless
episode had a clear association with experiencing greater risk
and mental distress (Kidd et al. 2017). As many nations move
towards a system of care that is patient oriented (Canadian
Institutes of Health Research 2015), engagement with this
population at an early age should be prioritized.

A second finding was the high rates of substance use and
dependence, particularly cannabis, methamphetamine, and
heroin. The rates were strikingly higher than Canadian youth
not living in marginalized housing. For example, 100% of the
sample reported having used cannabis at least once, when
compared to 34% (95% CI 28.5–39.5%) of Canadian
youth (Statistics Canada 2011). The age of initiation of can-
nabis use in the current group was 14.0 years, compared to the
Canadian average of 15.6 years (95%CI 15.3–15.9) (Statistics

Canada 2011). Every individual in the study also reported
alcohol use, with the age of initiation at 13.0 years, compared
to the Canadian reported age of 16.0 years (95% CI 15.7–
16.2). Further, compared to the 4.8% and 0.4% of Canadian
you th repor t ing coca ine and methamphe tamine
use, respectively (Statistics Canada 2011), the overwhelming
majority of our sample reported having used these substances
(92% and 82%, respectively). These trends have been ob-
served elsewhere (Cheng et al. 2016a; DeBeck et al. 2016).
Key factors contributing to increased and early substance de-
pendence in this population include: multigenerational pover-
ty; early substance exposure through family or close friends;
inadequate access to health, addictions, and social programs;
lack of focus of community programs on substance use pre-
vention; and low levels of education (DeBeck et al. 2016;
Corring et al. 2016; Cheng et al. 2016b).

Several other risk factors were identified, including low ed-
ucational achievement, high levels of unemployment, risk-
taking behaviours, crime, self-harm, and inadequate self-care.
These data are compounded by significant health impairments,
injuries, and infectious diseases. Specifically, the youth self-
reported high levels of head injury (55.1%), in addition to high
rates of recent seizures or current treatment for a seizure disor-
der (11.1%). This is approximately 18 times the Canadian prev-
alence rate of 0.6% (Statistics Canada 2011). Seizure activity
and substancemisusemay be inter-related in this cohort, similar
to that in the literature (Brown et al. 2011; Alldredge et al.
1989). In regard to infectious disease, the proportion of youth
with confirmed HCV infection (31.5%) was high compared to
that in the Canadian population (0.6–0.7%) (Statistics Canada
2012). Despite dramatic reductions of HCV infection rates re-
ported between 1996 and 2012 (Grebely et al. 2014), unstable
housing continues to be an independent predictor associated
with HCV infection (Grebely et al. 2014).

Young adulthood is a period marked by increased autono-
my, independent decision-making, and the development of
behaviours that can be carried forward. Understanding the
competing priorities of young adults living in marginalized
housing may inform a system of care that helps youth achieve
developmentally appropriate milestones while learning to
self-manage their health (McGorry et al. 2013). Youth living
in SROs have a long history of interactions with health and
social systems. With nearly two thirds of the sample having
been hospitalized, 20% incarcerated, and 25% in foster care, it
can be argued that opportunities may have been missed for
supportive interventions—particularly enhanced financial,
health, and psychosocial supports to forestall marginalization.

Canada has a long history of public health being involved
in housing (Lang 1912; Labonte 1986). Opportunity exists for
the coordination of efforts and policy to target healthy, sus-
tainable, strength-focused, recovery-oriented outcomes for
this population (Barbic et al. 2018). Global examples for co-
ordinated youth-centred programs exist (Hetrick et al. 2017;

Fig. 1 Association between Role Functioning Scale total score and
number of multimorbid illnesses. Size of circle indicates the number of
participants. Shade of colour indicates the highest grade completed
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Rickwood et al. 2014), including a new Canadian initiative
called Foundry (www.foundrybc.ca). A recent review of these
Bone-stop shop^ services revealed that young people with
complex needs, such as those in this study, require early
integration of services with rapid access to specialist social
and health services (Hetrick et al. 2017).

This study has limitations. The primary purpose was to
collect longitudinal data among adults living in SROs in
Vancouver. As a result, we were limited to collecting data
for young adults aged 18–29 years, which precluded access
to important information from younger individuals in SROs.
Another limitation is that the self-report measures used in this
study were primarily designed and tested for adult populations
not living in social housing. This may affect the precision of
the results. Given the health and social consequences identi-
fied in the study, further studies of the trajectories and recov-
ery needs of youth living in marginalized housing are required
to address their unique needs in a timely fashion.

Conclusions

Young adults living in marginal housing in Vancouver, one of
Canada’s most expensive housing markets, experience high
levels of physical and mental illness, substance dependence,
and social vulnerability. The young people in this study fre-
quently reported a history of homelessness, incarceration, fos-
ter care, and hospitalization. Although ostensibly these factors
may be viewed as risks for long-term vulnerability—specifi-
cally mortality and morbidity—they may also be viewed as
opportunities to engage vulnerable youth in care and rehabil-
itation. In order to do so, immediate public health and whole-
government strategies and action are needed to prioritize and
address the needs of young vulnerable Canadians.
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