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Abstract: The objective of this study was to examine longitudinal associations between perceived
quality of living spaces and mental and physical health-related quality of life (HRQoL) among
homeless and vulnerably housed individuals living in three Canadian cities. The Health and
Housing in Transition (HHiT) study was a prospective cohort study conducted between 2009 and
2013 of N = 1190 individuals who were homeless and vulnerably housed at baseline. Perceived
quality of living spaces (based on rated comfort, safety, spaciousness, privacy, friendliness and
overall quality) and both mental and physical HRQoL were assessed at baseline and at four annual
follow up points. Generalized estimating equation (GEE) analyses were used to examine
associations between perceived quality of living spaces and both mental and physical HRQoL over
the four-year study period, controlling for time-varying housing status, health and socio-
demographic variables. The results showed that higher perceived quality of living spaces was
positively associated with mental (b = 0.42; 95% CI 0.38—0.47) and physical (b = 0.11; 95% CI 0.07 —
0.15) HRQoL over the four-year study period. Findings indicate that policies aimed at increasing
HRQoL in this population should prioritize improving their experienced quality of living spaces.
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1. Introduction

Homelessness is a major public health concern in Canada, with at least 235,000 individuals
estimated to experience homelessness annually [1]. Moreover, an even larger number of individuals
are vulnerably housed, living in precarious or sub-standard housing [2,3]. In Canadian cities,
homeless and vulnerably housed individuals are concentrated in low-income, urban areas, where the
majority of shelters, marginal housing, and associated health and social services are located [4,5].
Research with homeless and vulnerably housed individuals living in these areas has found that
experiences of being either homeless or housed tend to be transitory, rather than stable life contexts
[6]. Moreover, prior work has found that distinctions between being homeless as opposed to housed
are less salient among populations accessing low-quality, socially marginal housing [7]. Research has
found that both homeless individuals and vulnerably housed individuals living in marginal housing
(e.g., single room occupancy hotels and rooming houses) experience worse physical and mental
health and increased mortality rates [4,8-10]. For example, Hwang et al. [9] found that life expectancy
was reduced by 13 and eight years for men and women living in shelters, 11 and nine years for men
and women living in rooming houses, and eight and five years for men and women living in single
room occupancy hotels, respectively, compared to the general population.

An important component of health among homeless and vulnerably housed individuals is
health-related quality of life (HRQoL). HRQoL measures individuals’ perception of how they are
impacted by their mental and physical health [11]. This reflects the World Health Organization’s
definition of health as “a state of complete physical, mental and social well-being and not merely the
absence of disease or infirmity” [12]. In addition, studies have shown that HRQoL is predictive of
morbidity and mortality [13,14]. Similar to other measures of health, both mental and physical
HRQoL have been shown to be reduced among homeless and vulnerably housed individuals,
compared to the general population [4,15]. In addition, the baseline results from the health and
housing in transition (HHIT) cohort study in three Canadian cities found that homeless and
vulnerably housed individuals did not differ greatly on both mental and physical HRQoL [4].

Given the negative health consequences associated with being both homeless and vulnerably
housed, and the importance of HRQoL, it is critical to understand the predictors of both mental and
physical HRQoL in this population. Prior research has identified demographic, health, and social
support variables that are predictive of either or both physical and mental HRQoL among homeless
and vulnerably housed individuals [16-18]. For instance, Cherner et al. [16] found that among
homeless and vulnerably housed adults in Vancouver, Toronto and Ottawa, having fewer chronic
health conditions and greater social support was associated with higher mental HRQoL among both
men and women. In the current study, we investigated the extent to which homeless and vulnerably
housed individuals’ perceptions of the quality of their living spaces is associated with their physical
and mental HRQoL.

The quality of living spaces may impact HRQoL through a number of pathways. Lower quality
physical conditions of living spaces increase the likelihood of exposure to environmental hazards
(e.g., poor ventilation, mold, and low heat) that are associated with ill health [7,19], which in turn is
associated with lower HRQoL [13]. In addition, the social climate of a living space may positively
benefit HRQoL through facilitating the development of supportive relationships and connections to
health and social services [7,19]. Furthermore, individuals’ experience of their living spaces as having
positive qualities (e.g., privacy, safety, and friendliness) may benefit HRQoL by contributing to
psychological well-being and reducing stress [7,19].

Past research has demonstrated that the physical conditions of housing are associated with
health status and HRQoL [3,19-23]. For instance, Hwang et al. [22] had observers rate the physical
conditions of rooming houses (e.g., building structure, noise levels) and found that individuals living
in the lowest quality rooming houses reported the lowest levels of both mental and physical HRQoL
(measured with the short form health survey; SF-36). In addition, a select number of studies have
examined associations between perceived social and physical qualities of living spaces and HRQoL
or general quality of life [24-26]. For example, Rourke et al. [24] found that satisfaction with both
material (e.g., light, heating and air quality of dwelling) and meaning (e.g., feelings of identity, control
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and belonging associated with dwelling) dimensions of housing were associated with both mental
and physical HRQoL among 519 individuals living with HIV (human immunodeficiency virus) in
Ontario. It is important to examine individuals” perception of the quality of their living spaces, as this
reflects their psychological experience of these spaces.

Much of the existing research examining associations between the perceived quality of living
spaces and HRQoL has relied on cross-sectional designs or longitudinal designs with follow-up
periods of one year or less [24,26]. In addition, the majority of research examining associations
between the quality of living spaces and HRQoL has focused on housed individuals. However, there
is substantial variation in the types of spaces that homeless individuals occupy (e.g., sheltered spaces,
outdoor spaces, and couch surfing) and this variation may have important consequences for HRQoL
[27]. For instance, one study [28] conducted with a sample of 209 caregivers living in homeless
shelters in New York City found that negative perceptions of the social environment of shelters were
associated with worse mental health. Very little research has examined the perceived quality of living
spaces and HRQoL among homeless individuals.

In sum, it is important to examine predictors of HRQoL in homeless and vulnerably housed
individuals as this is a key component of health [11-14] that has been shown to be reduced in this
population [4,15]. Moreover, it is vital to examine individuals” perception of the social and physical
qualities of their living spaces as this reflects their personal experience of these spaces, which has the
potential to uniquely affect HRQoL [7,19]. While past research has demonstrated that housing quality
is associated with health [19-23], and that perceived housing quality is associated HRQoL in specific
populations [24], few studies have examined associations between perceived quality of living spaces
and both mental and physical HRQoL in diverse samples of homeless and vulnerably housed
individuals. To address these gaps, we examined the association between perceived quality of living
spaces (based on rated comfort, safety, spaciousness, privacy, friendliness and overall quality) and
both mental and physical HRQoL among individuals in Vancouver, Toronto and Ottawa who were
either homeless or vulnerably housed at baseline. Moreover, we examined these associations between
perceived quality of living spaces and both mental and physical HRQoL over a four-year follow-up
period and controlled for time-varying housing status and several time-varying and fixed clinical
and demographic variables. Given past research demonstrating connections between perceived
housing quality and HRQoL among individuals with HIV [24] and between perceived homeless
shelter social environment and mental health [28], we expected that perceived quality of living spaces
would be positively associated with both mental and physical HRQoL among individuals who were
homeless and vulnerably housed at baseline in our study.

2. Materials and Methods

2.1. Sample and Procedure

The Health and Housing in Transition (HHiT) study was a prospective cohort study of homeless
and vulnerably housed individuals from 2009 to 2013. The objective of the HHIT study was to
examine health and housing status over time among homeless and vulnerably housed individuals.
Participants were single adults aged 18 and over living in one of three Canadian cities (Vancouver,
Ottawa and Toronto). At baseline, the sample was comprised of 595 homeless and 595 vulnerably
housed individuals, with equal numbers of homeless and vulnerably housed individuals from each
city. Individuals were considered homeless if they were living in a shelter, public space, vehicle,
abandoned building, or in someone else’s home in the past week. Individuals were considered to be
vulnerably housed if they reported living in their own room or unit but had either moved at least
two times or had been homeless in the previous year.

Participants were recruited for this study between January and December 2009. Homeless
participants were recruited at shelters and meal programs, whereas vulnerably housed individuals
were recruited at rooming houses, single room occupancy hotels, and meal programs. Data were
collected using in-person, structured interviews at five time points: baseline and at 1, 2, 3, and 4 years
follow up. Interviews were conducted by trained research personnel and typically lasted 60-90 min.
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Follow-up rates over the four-year period ranged from 79.2% to 83.7%. Losses to follow-up were due
to participant deaths, refusals or withdrawals, and inability to contact or locate participants. All
participants provided informed consent and were compensated $20 CAD at the time of each
interview. This research was conducted in accordance with the Declaration of Helsinki and approved
by the Research Ethics Boards at the University of British Columbia (project identification code =HO08-
00585; date of approval = 16 May 2008), the University of Ottawa (project identification code = 04-08-
09; date of approval = 10 July 2008), and St. Michael’s Hospital in Toronto (project identification code
= REB08-014c; date of approval = 24 March 2008). A detailed description of the HHiT study design
and recruitment methodology can be found in Hwang et al. [4].

2.2. Measures

Health-related quality of life (HRQoL), perceived quality of living spaces, housing status,
problematic substance use, and time were measured at all five time points. Demographics, chronic
health conditions and mental health conditions were measured at baseline only.

2.2.1. Outcome Variables

Health-related quality of life (HRQoL). HRQoL was measured with the Short Form Health
Survey Version 1 (SF-12) at all five time points. The SF-12 [29] is a shortened version of the SF-36 [30]
designed to reproduce the Physical Component Summary (PCS) and a Mental Component Summary
(MCS) scores. The standardized summary scores, based on United States population norms, have a
mean of 50 and SD of 10. Higher scores reflect higher HRQoL. Previous research has provided
evidence for the construct validity of the SF-12 in diverse samples, including individuals with severe
mental illness and individuals who are homeless [31,32]

2.2.2. Primary Explanatory Variable

Perceived Quality of Living Spaces. Perceived quality of living spaces was assessed at all five
time points with Toro’s Housing Quality Instrument [33]. This scale is comprised of 6 items that ask
participants to rate the place where they currently live in terms of comfort, safety, spaciousness,
privacy, friendliness and overall quality on a scale from 1 (“very bad”) to 7 (“very good”). Ratings on
each item were summed, and total scores ranged from 6—42, with higher scores indicating the better
perceived quality of living space. This measure was designed in such a way that participants could
respond irrespective of their housing status and has been shown to have good test-retest reliability
[34].

2.2.3. Covariates

Housing Status. Housing status was assessed at all five time points. Individuals were
categorized as being homeless or housed (coded as homeless =1 and housed = 0) using the residential
timeline follow-back inventory [35]. Individuals were considered housed if they were living in their
own apartment or house, living with friends or family and paying rent, living in a rooming house,
nursing home, or in supportive housing. They were considered to be homeless if they were living in
a homeless shelter, living on the streets, campground, motel or hotel. Time spent in institutions (e.g.,
prison, substance abuse treatment facility) was categorized as either homeless or housed using the
methodology described elsewhere https://tspace.library.utoronto.ca/handle/1807/69938. At baseline,
vulnerably housed and homeless individuals met criteria for being housed and homeless,
respectively.

Problematic substance use. Problematic substance use in the past 12 months was assessed at all
five time points and was coded as yes =1 and no =0. The 10 item Alcohol Use Disorders Identification
Test (AUDIT) was used to screen for alcohol use disorder, with a score of 220 indicating problematic
alcohol use [36]. An example item for the AUDIT is: “During the past 12 months, how many drinks
containing alcohol did you have on a typical day?” (Response categories: 1-2; 3—4; 5-6; 7-9; 10 or
more). The 10 item Drug Abuse Screening test (DAST-10) was used to screen for problematic drug
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use, with a score of >6 indicating problematic drug use [37]. An example item for the DAST-10 is: “in
the past 12 months were you always able to stop drugs when you wanted to? (coded as yes =1 and
no = 0). Thus, problematic substance use was defined as having a DAST-10 score of >6 and/or an
AUDIT score of >20 in the past 12 months [38]. Prior research has demonstrated the validity and
reliability of the AUDIT and DAST-10 for measuring problematic substance use in vulnerable
populations [39,40].

Time. Time was a continuous variable indicating the year of data collection and ranged from 1
to 5, representing baseline and the four annual follow up time points.

Demographics. Demographics were recorded at baseline only. Participants self-reported their
age, gender (male, female or transgender), ethnicity (White, Black/African Canadian, Indigenous, and
other) and city of residence (Toronto, Ottawa, Vancouver). Information about the specific gender
identity of transgender participants (i.e., male, female, non-binary, and other) was not collected. We
acknowledge that classifying all transgender individuals as the same is an over-simplification of the
gender identities of these individuals.

Chronic health conditions. Chronic health conditions were recorded at baseline only.
Participants self-reported on chronic health conditions (lasting at least six months and diagnosed by
a health care professional) using items from the Canadian Community Health Survey [41].
Specifically, participants were presented with a list of 32 chronic health conditions (e.g.,
cardiovascular, respiratory, gastrointestinal, musculoskeletal, neurological, sensory, and emotional
disorders) and asked whether they had been diagnosed with any of these conditions by a medical
professional and if the condition had lasted at least six months. The presence of three or more chronic
health conditions was coded as yes = 1 and no = 0. The presence of three or more chronic health
conditions has been used in prior research on homeless and vulnerably housed populations to
identify individuals with a heavier burden of chronic health problems [4].

Mental Health Condition. Diagnosis with mental health conditions was recorded at baseline
only. Participants were asked whether they had ever been diagnosed with a mental health problem;
this was coded as yes =1 and no = 0.

2.3. Analyses

Descriptive statistics (means and standard deviations for continuous variables and frequencies
and percentages for categorical variables) were calculated for all study variables measured at
baseline. In addition, mean perceived quality of living spaces, and the respective standard deviations,
were calculated separately for the baseline sample of homeless and vulnerably housed individuals.
Moreover, a t-test was conducted to examine whether any observed difference in mean perceived
quality of living spaces between homeless and vulnerably housed individuals at baseline was
statistically significant. Next, generalized estimating equation (GEE) analyses were used to estimate
population average associations between predictor variables (perceived quality of living spaces and
covariates) and outcome variables (physical and mental HRQoL) over the four-year study period.
GEE modelling is a method used to estimate population average associations between variables that
may vary over time, while accounting for the fact that observations are nested within individuals.
Dependencies in the data due to repeated measures on individuals are accounted for by using an
exchangeable correlation structure to obtain estimates of standard errors [42].

Age, gender, city of residence, having three or more chronic health conditions, and ever having
been diagnosed with a mental health condition were entered into the GEE models as fixed variables.
By contrast, perceived quality of living spaces, problematic substance use, housing status (i.e., being
homeless versus housed at each time point), and time were entered as time-varying variables. These
variables were measured at all five time points and were allowed to vary over time in GEE models.
Unadjusted and adjusted population average associations between predictors and outcomes were
estimated using bivariable and multivariable GEE models, respectively. In adjusted models, the
interaction between perceived quality of living spaces and housing status in predicting both mental
and physical HRQoL was tested. That is, we examined whether the association between perceived
quality of living spaces and both mental and physical HRQoL differed depending on whether
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individuals were homeless or housed at each time point. Non-significant interaction terms were
dropped from the final models. We reported model regression coefficients with 95% confidence
intervals and considered p-values of less than 0.05 statistically significant. For multivariate models
7% of observations were excluded due to missing data on one or more study variables. All analyses
were performed in SAS (9.2, http://www.sas.com/).

3. Results

3.1. Description of Sample

Baseline descriptive statistics for all study variables are reported in Table 1. Half of the study
sample was homeless (as opposed to housed) at baseline. Approximately two-thirds of the sample
were male, one-third female, and less than 2% identified as transgender. Participants were on average
42.2 years old, 62% White, 9.2% Black/African Canadian, 17.6% Indigenous, and 10.7% were of
another ethnicity. Approximately one-third of the sample resided in Ottawa, Vancouver and Toronto
(33.3%, 33.2, 33.5%, respectively). Mean perceived quality of living spaces was 27 (SD = 8.2) overall,
and 26.7 (SD = 8.0) for homeless individuals and 27.4 (SD = 8.3) for housed individuals at baseline. A
t-test revealed that mean perceived quality of living spaces was not significantly different between
homeless and housed individuals (t = 1.43 (df = 589), p = 0.37).

Table 1. Descriptive Statistics of Study Variables at Baseline (n = 1190).

Perceived Quality of Living Spaces, mean (SD) 27 (8.2)

Homeless, n (%) 599 (50.4)
Age, mean (SD) 42.2 (10.6)
Gender, n (%)
Female 385 (32.3)
Male 788 (66.2)
Transgender 17 (1.4)
Ethnicity, n (%)
White 723 (62.6)
Black/African Canadian 106 (9.2)
Indigenous 203 (17.6)
Other 123 (10.7)
City, n (%)
Toronto 399 (33.5)
Ottawa 396 (33.3)
Vancouver 395 (33.2)
Ever diagnosed MH problem, n (%) 605 (52)
Three or more chronic health conditions, n (%) 593 (50)
Problematic Substance use, n (%) 444 (37)

SF-12 physical component score, mean (SD)  44.52 (11.28)
SF-12 mental component score, mean (SD) 39.11 (13.03)
MH: mental health.

3.2. GEE Model Results

Table 2 shows the unadjusted and adjusted regression coefficients estimated from the bivariable
and multivariable GEE analyses. The results showed that in the unadjusted model, perceived quality
of living spaces was positively associated with both mental HRQoL (b = 0.47; 95% CI: 0.43, 0.51) and
physical HRQoL (b =0.10; 95% CI: 0.06, 0.14). In the adjusted model, perceived quality of living spaces
remained significantly and positively associated with mental HRQoL (b =0.42; 95% CI: 0.38, 0.47) and
physical HRQoL (b = 0.11; 95% CI: 0.07, 0.15), while controlling for housing status at each interview
point (being in a state of homeless versus housed), age, gender, ethnicity, city of residence, whether
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individuals had ever been diagnosed with a mental health condition, whether individuals had three
or more chronic health conditions, whether individuals reported problematic substance use in the
past 12 months, and time. Interaction terms between perceived quality of living spaces and housing
status (homeless versus housed) were not significant in predicting mental (p = 0.58) or physical (p =

0.07) HRQoL. As such, these terms were not retained in the final models.

Table 2. Unadjusted and Adjusted Associations between Perceived Quality of Living Spaces and Both
Mental and Physical HRQoL.

Mental Component Summary (MCS)-12  Physical Component Summary (PCS)-12

Unadjusted Adjusted Unadjusted Adjusted
Perceived Quality 0.47 0.42 0.10 0.11
of Living Spaces * (0.43,0.51) (0.38, 0.47) (0.06, 0.14) (0.07, 0.15)
Homeless * -0.85 -1.46 0.77 0.69
(-1.95, 0.26) (-2.27, -0.66) (-0.29, 1.84) (0.00, 1.38)
0.63 0.10 -2.38 -1.93
Age (per decade) (0.09, 1.17) (-0.38, 0.59) (-2.87, -1.89) (-2.39, -1.47)
Gender
Male Reference Reference Reference Reference
Female -2.53 -2.06 -3.02 -1.78
(-3.7,-1.36) (-3.13,-0.99) (-4.16, -1.88) (-2.81,-0.74)
Transgender -1.70 0.52 -0.27 -0.8
(-5.96, 2.57) (-2.84, 3.88) (-4.77, 4.23) (-5.4, 3.8)
Ethnicity
White Reference Reference Reference Reference
Black/African 1.92 1.14 2.64 -0.01
Canadian (-0.02, 3.86) (-0.79, 3.08) (0.78, 4.5) (-1.67, 1.64)
Indigenous -0.07 0.71 -1.31 0.26
(-1.53,1.39) (-0.56, 1.97) (-2.7,0.09) (-1.0,1.52)
Other -0.32 -0.16 0.38 -0.93
(-2.19, 1.55) (-1.79, 1.47) (-1.38, 2.14) (-2.38, 0.53)
City
Toronto Reference Reference Reference Reference
Ottawa -0.66 0.96 -0.49 0.31
(-2.02, 0.69) (-0.25,2.17) (-1.81, 0.84) (-0.89, 1.50)
Vancouver -0.46 0.84 -1.22 0.03
(-1.77,0.85) (-0.34, 2.03) (-2.47,0.02) (-1.10, 1.17)
Ever diagnosed MH -5.44 -4.47 -2.94 -1.51
condition (-6.51, —4.38) (-5.48, -3.45) (-4.00, -1.88) (-2.47,-0.56)
Z:rroereu:rhr;‘iiﬁ -2.97 ~1.61 ~9.16 ~7.65
conditions (-4.06, -1.87) (-2.64, -0.57) (-10.09, -8.23) (-8.67, —6.63)
Problematic -4.76 -4.41 -0.06 -0.82
substance use * (-5.84, -3.67) (-5.18, -3.64) (-1.15, 1.02) (-1.5,-0.13)
. 1.04 0.44 -0.26 -0.27
Time
(0.82,1.25) (0.23, 0.66) (-0.44, -0.09) (-0.45, -0.09)

Note. * indicates time varying. Bolded numbers indicate that the 95% confidence interval does not

cross 0. Ever diagnosed mental health condition (yes = 1; no = 0). Three or more chronic health

conditions (yes = 1; no = 0). Problematic substance use (yes = 1; no = 0). Homeless (yes = 1; no = 0).

When examining the associations between the covariates and mental HRQoL in the unadjusted
(bivariable) model, being younger, being female (compared to being male), ever being diagnosed
with a mental health condition, having three or more chronic health conditions, and reporting
problematic substance use in the past 12 months was associated with lower mental HRQoL. In the
adjusted (multivariable) model, similar results were found except that being in a homeless state
(compared to being in a housed state) rather than being younger was associated with lower mental
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HRQoL. There were no statistically significant differences in mental HRQoL by ethnicity, city of
residence, or for transgender individuals in unadjusted and adjusted models.

When examining the associations between the covariates and physical HRQoL in the unadjusted
(bivariable) model, being older, being female (compared to being male), ever being diagnosed with a
mental health condition and having three or more chronic health conditions, was associated with
lower physical HRQoL. In addition, reporting Black/African Canadian ethnicity (compared to
reporting White ethnicity) was associated with higher physical HRQoL. In the adjusted
(multivariable) model, similar results were found except having Black/African Canadian ethnicity
was no longer significantly associated with physical HRQoL and reporting problematic substance
use in the past 12 months was significantly associated with lower physical HRQoL. There were no
statistically significant differences in physical HRQoL by being in a homeless state (compared to
being in a housed state), ethnicity, city of residence, or for transgender individuals (compared to
males) in unadjusted and adjusted models. Time was positively associated with mental HRQoL and
negatively associated with physical HRQoL in both unadjusted and adjusted models, such that
individuals” mental HRQoL tended to improve, and their physical HRQoL tended to worsen, over
time.

4. Discussion

Understanding the predictors of HRQoL among homeless and vulnerably housed individuals is
important, as HRQoL is a key component of health predictive of morbidity and mortality [11-14] and
because there are over 200,000 homeless and over 600,000 vulnerably housed individuals living in
Canada [1,2]. In the current study, our key finding was that, over time, both higher mental and
physical HRQoL were associated with more positive perceptions of one’s living spaces, as reported
by a sample of individuals who were homeless and vulnerably housed at baseline. Notably, these
associations were observed over a four-year follow-up period and while controlling for covariates
such as time-varying housing status (homeless or housed at each time point) as well as several fixed
and time-varying clinical health and socio-demographic variables associated with HRQoL.
Moreover, we found that the perceived quality of living spaces did not differ between homeless and
vulnerably housed individuals at baseline, and that the longitudinal association between perceived
quality of living spaces and HRQoL was not moderated by time-varying housing status (homeless
versus housed at each time point).

Findings from this study align with previous research demonstrating a connection between
housing quality and health [19-23], perceived housing quality and general HRQoL among specific
populations [24], and perceived social environment of a homeless shelter and mental health [28]. In
addition, the current study extends prior work by demonstrating that perceived quality of living
spaces is positively associated with both mental and physical HRQoL in a diverse sample of homeless
and vulnerably housed individuals in three cities in Canada. Moreover, by examining associations
over a four-year follow up period, this study provided more reliable estimates of population average
associations between perceived quality of living spaces and both mental and physical HRQoL,
compared to previous studies that were either cross-sectional or based on shorter and fewer follow
up periods.

The findings from this study that individuals who were homeless and vulnerably housed at
baseline did not differ in their report of the quality of their living spaces, and that the longitudinal
associations between perceived quality of living spaces and physical and mental HRQoL did not
differ by time-varying housing status, aligns with prior research findings that distinctions between
being housed and homeless are less salient among homeless individuals and vulnerably housed
individuals living in highly marginalized, low-quality housing [4,7]. Particularly in this population,
housing status does not fully capture individuals experience of their living spaces. Perceived social
and physical qualities of living spaces vary for both homeless and housed individuals in these socially
marginal areas, and someone who is homeless may have more positive perceptions of their living
spaces compared to someone who is housed. For instance, a homeless person living in a tent city may
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feel safer and more socially connected compared to someone living in a single room occupancy hotel
or rooming house [7,43].

These findings indicate that housing policy should prioritize access to high-quality housing that
takes into consideration individuals’ subjective experience of their living spaces, in addition to their
health care needs and the physical conditions of their living spaces. A focus on housing individuals
without thoughtful consideration of quality and subjective experience, such as forcibly removing
people from tents on city property and offering limited spaces in single room occupancy hotels and
shelters [44], is likely to miss opportunities to improve HRQoL. Moreover, findings from this study
indicate that improving the experienced social and physical quality of shelters may be associated
with improved HRQoL among currently homeless individuals.

This study has a number of limitations. First, the use of observational data restricts our ability
to determine causality. While the higher perceived quality of living spaces may improve HRQoL, it
may also be the case that higher HRQoL leads to more favorable perceptions of the quality of living
spaces, or that more optimistic individuals perceive both higher quality living spaces and higher
HRQoL. Future research may better assess the causality of these associations by experimentally
improving living conditions and measuring the effects on the perceived quality of living spaces and
HRQoL and controlling for personal characteristics such as optimism. Second, this study did not
include objective measures of the physical conditions of living spaces. As such, it was not possible to
tease apart the individual effects of the subjective experience of quality and the objective physical
conditions of living spaces. Future research should address this by obtaining both objective and
subjective measures of the quality of living spaces and specific physical characteristics of living
spaces. This would also allow for an examination of the ways in which specific physical
characteristics of living spaces may be associated with an improved subjective experience of quality.
Finally, because this research focused on vulnerably housed individuals living in specific forms of
marginal housing (i.e., single room occupancy hotels and rooming houses) and homeless individuals
who accessed shelters and meal programs, the results may not generalize to other homeless and
vulnerably housed populations who live in different forms of housing or do not access the service
sites sampled.

5. Conclusions

We found that among individuals who were homeless and vulnerably housed at baseline, higher
perceived quality of living spaces was associated with both greater mental and physical HRQoL over
a four-year study period, even after controlling for time-varying housing status and several clinical
health and socio-demographic variables associated with HRQoL. Findings from this study indicate
that policy aimed at increasing HRQoL among homeless and vulnerably housed individuals should
prioritize improving their experienced quality of living spaces.

Author Contributions: Conceptualization, CM., AM.H., A.P.,, SW.H, RN, M.EEK. and A.G,; Data curation,
M.N., AM.H, AP, SW.H, RN. and A.G,; Formal analysis, M.N.; Funding acquisition, AM.H., A.P., SW.H.
and R.N.; Investigation, AM.H., A.P.,, SW.H,, RN. and A.G.; Methodology, CM., M.N., AM.H.,, AP, SW.H,,
RN, MEEK. and A.G.; Project administration, AM.H., A.P.,, SWH. RN. and A.G.,; Supervision, A.G,;
Validation, M.N.; Visualization, C.M.; Writing—original draft, C.M.; Writing—review and editing, C.M.,
AM.H., AP, SW.H.,, RN., M.LEK. and A.G.

Funding: This project was supported by an Operating Grant (MOP-86765) from the Canadian Institutes of
Health Research.

Acknowledgments: We would like to acknowledge the following individuals from our community partner
organizations: Laura Cowan, Liz Evans, Sarah Evans, Stephanie Gee, Clare Haskel, Erika Khandor, and Wendy
Muckle. The authors also thank the study coordinators and interviewers in each of the three cities as well as the
shelter, drop-in, municipal and provincial staff for their assistance with participant recruitment and follow-up.

Conflicts of Interest: The authors declare no conflict of interest.



Int. ]. Environ. Res. Public Health 2019, 16, 4808 10 of 12

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Gaetz, S.; Dej, E.; Richter, T.; Redman, M. State of Homelessness in Canada 2016. Available online:
https://homelesshub.ca/sites/default/files/SOHC16_final_200ct2016.pdf (accesssed on 5 September 2019).
Canadian Mortgage and Housing Corporation (CMHC). 2006 Census Housing Series: Issue 8 —Households
in Core Housing Need and Spending at Least 50% of Their Income on Shelter. Available online:
http://www.publications.gc.ca/collections/collection_2011/schl-cmhc/NH18-23-110-017-eng.pdf (accessed
on 14 July 2018).

Wellesley Institute. Precarious Housing in Canada. Available online:
http://www.wellesleyinstitute.com/publications/new-report-precarious-housing-in-canada-2010 (accessed
on 14 August 2019).

To, M.].; Palepu, A.; Aubry, T.; Nisenbaum, R.; Gogosis, E.; Gadermann, A.; Cherner, R.; Farrell, S.; Misir,
V.; Hwang, S.W. Predictors of homelessness among vulnerably housed adults in 3 Canadian cities: A
prospective cohort study. BMC Public Health 2016, 16, 1041, doi:10.1186/s12889-016-3711-8.

Sylvestre, J.; Klodawsky, F.; Gogosis, E.; Ecker, J.; Polillo, A.; Czechowski, K.; Agha, A.; Shankar, S.; To, M.;
Gadermann, A; et al. Perceptions of housing and shelter among people with histories of unstable housing
in three cities in Canada: A qualitative study. Am. ]. Community Psychol. 2018, 61, 445-458,
doi:10.1002/ajcp.12243.

Hwang, SW.; Aubry, T.; Palepu, A.; Farrell, S.; Nisenbaum, R.; Hubley, A.M.; Klodawsky, F.; Gogosis, E.;
Hay, E.; Pidlubny, S.; et al. The health and housing in transition study: A longitudinal study of the health
of homeless and vulnerably housed adults in three Canadian cities. Int. ]. Public Health 2011, 56, 609-623,
doi:10.1007/s00038-011-0283-3.

Somers, ].M.; Moniruzzaman, A.; Rezansoff, S.N. Migration to the Downtown Eastside neighbourhood of
Vancouver and changes in service use in a cohort of mentally ill homeless adults: A 10-year retrospective
study. BM] Open 2016, 6, 1-9, d0i:10.1136/bmjopen-2015- 009043.

Hwang, S.W. Homelessness and health. CMAJ 2001, 164, 229-233.

Hwang, S.W.; Wilkins, R.; Tjepkema, M.; O’Campo, P.J.; Dunn, ].R. Mortality among residents of shelters,
rooming houses, and hotels in Canada: 11 year follow-up study. BMJ 2009, 339, doi:10.1136/bmj.b4036.
Vila-Rodriguez, F.; Panenka, W.J.; Lang, D.J.; Thornton, A.E.; Vertinsky, T., Wong, H.; Barr, AM.;
Procyshyn, R.M.; Sidhu, J.J.; Smith, G.N.; et al. The hotel study: Multimorbidity in a community sample
living in marginal housing. Am. ]. Psychiatry 2013, 170, 1413-1422, doi:10.1176/appi.ajp.2013.12111439.
Centers for Disease Control Prevention. Measuring Healthy Days: Population Assessment of Health-Related
Quality of Life; CDC: Atlanta, GA, USA, 2000; p. 44.

World Health Organization. About WHO. Available online: https://www.who.int/about/who-we-
are/constitution (accessed on 14 August 2019).

Lowrie, E.G.; Curtin, R.B.; LePain, N.; Schatell, D. Medical outcomes study short form-36: A consistent and
powerful predictor of morbidity and mortality in dialysis patients. Am. ]. Kidney Dis. 2003, 41, 1286-1292.
Brown, D.S.; Thompson, W.W.; Zack, M.M.; Arnold, S.E.; Barile, ].P. Associations between health-related
quality of life and mortality in older adults. Prev. Sci. 2015, 16, 21-30, doi:10.1007/s11121-013-0437-z.

Sun, S.; Irestig, R.; Burstrom, B.; Beijer, U.; Burstrom, K. Health-related quality of life (EQ-5D) among
homeless persons compared to a general population sample in Stockholm County, 2006. Scand. ]. Public
Health 2012, 40, 115-125, doi:10.1177/1403494811435493.

Cherner, R.A ; Farrell, S.; Hwang, SW.; Aubry, T.; Klodawsky, F.; Hubley, A.M.; Gadermann, A.; To, M.].
An investigation of predictors of mental health in single men and women experiencing homelessness in
three Canadian cities. J. Soc. Distress Homel. 2018, 27, 25-33, d0i:10.1080/10530789.2018.1441677.

Hwang, S.W; Kirst, M.].; Chiu, S.; Tolomiczenko, G.; Kiss, A.; Cowan, L.; Levinson, W. Multidimensional
social support and the health of homeless individuals. . Urban Health 2009, 86, 791-803, doi:10.1007/s11524-
009-9388-x.

Tsui, ].I; Bangsberg, D.R.; Ragland, K.; Hall, C.S.; Riley, E.D. The impact of chronic hepatitis C on health-
related quality of life in homeless and marginally housed individuals with HIV. AIDS Behav. 2007, 11, 603—
610, doi:10.1007/s10461-006-9157-8.

Dunn, J.R. Housing and inequalities in health: A study of socioeconomic dimensions of housing and self
reported health from a survey of Vancouver residents. J. Epidemiol. Community Health 2002, 56, 671-681,
doi:10.1136/jech.56.9.671.



Int. ]. Environ. Res. Public Health 2019, 16, 4808 11 of 12

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Thomson, H.; Thomas, S.; Sellstrom, E.; Petticrew, M. The health impacts of housing improvement: A
systematic review of intervention studies from 1887 to 2007. Am. |. Public Health 2009, 99, S681-5692,
doi:10.2105/AJPH.2008.143909.

Curl, A; Kearns, A.; Mason, P.; Egan, M.; Tannahill, C.; Ellaway, A. Physical and mental health outcomes
following housing improvements: Evidence from the GoWell study. J. Epidemiol. Community Health 2015,
69, 12-19, doi:10.1136/jech-2014-204064.

Hwang, SW.; Martin, R.E.; Tolomiczenko, G.S.; Hulchanski, ].D. The relationship between housing
conditions and health status of rooming house residents in Toronto. Can. J. Public Health 2003, 94, 436—440.
Suglia, S.F.; Duarte, C.S.; Sandel, M.T. Housing quality, housing instability, and maternal mental health. ].
Urban Health 2011, 88, 1105-1116, d0i:10.1007/s11524-011-9587-0.

Rourke, S.B.; Bekele, T.; Tucker, R.; Greene, S.; Sobota, M.; Koornstra, J.; Monette, L.; Bacon, ].; Bhuiyan, S.;
Rueda, S.; et al. Housing characteristics and their influence on health-related quality of life in persons living
with HIV in Ontario, Canada: Results from the positive spaces, healthy places study. AIDS Behav. 2012, 16,
2361-2373, d0i:10.1007/s10461-012-0284-0.

Tsai, J.; Mares, A.S.; Rosenheck, R.A. Housing satisfaction among chronically homeless adults:
Identification of its major domains, changes over time, and relation to subjective well-being and functional
outcomes. Community Ment. Health J. 2012, 48, 255-263, doi:10.1007/s10597-011-9385-x.

Nelson, G.; Sylvestre, J.; Aubry, T.; George, L.; Trainor, J. Housing choice and control, housing quality, and
control over professional support as contributors to the subjective quality of life and community adaptation
of people with severe mental illness. Adm. Policy Ment. Health 2007, 34, 89-100, doi:10.1007/s10488-006-0083-
X.

Lee, C.T.; Guzman, D.; Ponath, C.; Tieu, L.; Riley, E.; Kushel, M. Residential patterns in older homeless
adults: Results of a cluster analysis. Soc. Sci. Med. 2016, 153, 131-140, doi:10.1016/j.socscimed.2016.02.004.
Beharie, N.; Lennon, M.C.; McKay, M. Assessing the relationship between the perceived shelter
environment and mental health among homeless caregivers. Behav. Med. 2015, 41, 107-114,
doi:10.1080/08964289.2015.1046415.

Ware, ].; Kosinski, M.; Keller, S.D. A 12-Item short-form health survey: Construction of scales and
preliminary tests of reliability and validity. Med. Care 1996, 34, 220-233.

Ware, ].E. SF-36 Physical and Mental Health Summary Scales: A User’s Manual; Health Institute, New England
Medical Center: Boston, MA, USA, 1994.

Larson, C.O. Use of the SF-12 instrument for measuring the health of homeless persons. Health Serv. Res.
2002, 37, 733-750.

Salyers, M.P.; Bosworth, H.B.; Swanson, ].W.; Lamb-Pagone, J.; Osher, F.C. Reliability and validity of the
SF-12 health survey among people with severe mental illness. Med. Care 2000, 38, 1141-1150.

Toro, P.A.; Passero Rabideau, ].M.; Bellavia, C.W.; Daeschler, C.V.; Wall, D.D.; Thomas, D.M.; Smith, S.].
Evaluating an intervention for homeless persons: Results of a field experiment. J. Consult. Clin. Psychol. 1997,
65, 476-484.

Toro, P.A.; Bellavia, C.W.; Daeschler, C.V.; Owens, B.J.; Wall, D.D.; Passero, J.M.; Thomas, D.M.
Distinguishing homelessness from poverty: A comparative study. J. Consult. Clin. Psychol. 1995, 63, 280—
289.

Tsemberis, S.; McHugo, G.; Williams, V.; Hanrahan, P.; Srefancic, A. Measuring homelessness and
residential stability: The Residential Time-Line Follow Back Inventory. ]. Community Psychol. 2007, 35, 13.
Babor, F.T.; Higgins-Biddle, J.C.; Saunders, ].B.; Monteiro, M.G. The Alcohol Use Disorders Identification Test:
Guidelines for Use in Primary Care, 2nd ed.; World Health Organization: Geneva, Switzerland, 2001.

Cocco, KM.; Carey, K.B. Psychometric properties of the Drug Abuse Screening Test in psychiatric
outpatients. Psychol. Assess. 1998, 10, 12.

Zhang, L.; Norena, M.; Gadermann, A.; Hubley, A.; Russell, L.; Aubry, T.; To, M.].; Farrell, S.; Hwang, S.;
Palepu, A. Concurrent disorders and health care utilization among homeless and vulnerably housed
persons in Canada. ]. Dual Diagn. 2018, 14, 21-31, doi:10.1080/15504263.2017.1392055.

Donovan, D.M,; Kivlahan, D.R.; Doyle, S.R.; Longabaugh, R.; Greenfield, S.F. Concurrent validity of the
Alcohol Use Disorders Identification Test (AUDIT) and AUDIT zones in defining levels of severity among
out-patients with alcohol dependence in the COMBINE study. Addiction 2006, 101, 1696-1704,
doi:10.1111/§.1360-0443.2006.01606.x.



Int. ]. Environ. Res. Public Health 2019, 16, 4808 12 of 12

40.

41.

42.
43.

44.

Maisto, S.A.; Carey, M.P.; Carey, K.B.; Gordon, C.M.; Gleason, J.R. Use of the AUDIT and the DAST-10 to
identify alcohol and drug use disorders among adults with a severe and persistent mental illness. Psychol.
Assess. 2000, 12, 186-192.

Canadian Community Health Survey Annual Component (CCHS). Available online:
http://www23.statcan.gc.ca/imdb/p2SV .pl?Function=getSurvey&SDDS=3226 (accessed on 14 August 2019).
Liang, K.-L.; Zeger, S.L. Longitudinal data analysis using generalized linear models. Biometrika 1986, 73, 11.
Sargent, C. Cridge Park Tent City from the Perspectives of Participants. Ph.D. Thesis, The University of
Victoria, Victoria, BC, Canada, 2012. Available online:
http://dspace library.uvic.ca:8080/bitstream/handle/1828/3819/Sargent_Cristal MA_2012.pdf?sequence=1
(accessed on 10 November 2019).

The Star Vancouver. Vancouver Housing Agencies Caught Off Guard by City’s Move to Clear Homeless
Campers from Oppenheimer Park. Available online:
https://www.thestar.com/vancouver/2019/08/21/vancouver-housing-agencies-caught-off-guard-by-citys-
move-to-clear-homeless-campers-from-oppenheimer-park.html (accessed on 20 September 2019).

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open
@ access article distributed under the terms and conditions of the Creative Commons

Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).



