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ABSTRACT Housing quality (HQ) is associated with mental health, andmaymediate outcomes
in housing interventions. However, studies of housing interventions rarely report HQ. The
purpose of this studywas to describeHQ in amulti-site randomized controlled trial of Housing
First (HF) in five Canadian cities and to examine possible differences by treatment group (HF
recipients and treatment-as-usual (TAU) participants who were able to find housing through
other programs or on their own). We also examined the association between HQ and the
primary trial outcome: housing stability. The performance of a new multi-dimensional
standardized observer-rated housing quality scale (the OHQS) in a relatively large cross-site
samplewas also of interest.HQwas rated by trained research assistants for 204HFparticipants
and 228 TAU participants using the OHQS. General linear regression models were used to
examine unit/building quality scores by group and site adjusting forother group differences, and
as a predictor of housing stability outcomes after 24 months of follow-up. The OHQS was
found tohave good reliability and validity, but becausemost of the neighborhood subscale items
were negatively correlated with the overall scale, only unit and building items were included in
the total HQ score (possible scores ranging from 13.5 to 135). Unit/building HQ was
significantly better for the HF group overall (91.2 (95% CI= 89.6–92.9) vs. 88.3 (95%CI=
86.1–90.5); p = .036), and in one site. HQ in the TAU group was much more variable than the
HF group overall (W (mean) = 24.7; p G .001) and in four of five sites. Unit/building HQ scores
were positively associated with housing stability: (73.4 (95 % CI 68.3–78.5) for those housed
none of the time; 91.1 (95%CI 89.2–93.0) for those housed some of the time; and 93.1 (95%
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CI 91.4–94.9)) for those housed all of the time (F = 43.9 p G .001). This association held after
adjusting for site, housing characteristics, participant ethnocultural status, community
functioning, and social support. This study demonstrates that HQ can be as good or better,
and less variable, in HF programs in Canada that systematically and predominantly source
housing stock from the private sector compared to housing procured outside of anHF program.
HQ is also an important predictor of housing stability outcomes.

KEYWORDS Housing quality, Standardized measures, Housing-related health research,
Public/private housing, Homelessness, Mental illness

INTRODUCTION

The physical quality of housing has been associated, including more recently in
intervention studies, with many physical health conditions, ranging from specific
exposures and outcomes including infectious diseases, respiratory diseases, injuries,
cardiovascular diseases, and overall mortality.1 The evidence for connections
between housing quality (HQ) and mental health is more recent but is also
accumulating.2,3 Two examples of single exposure/outcome associations are those
between insufficient daylight and depressive symptoms and between noise levels and
psychological distress.2 The impact of HQ measured as a composite index of
multiple aspects of housing has also been demonstrated for mental health. For
example, Hwang et al. (2003) found that mental health status scores were lower for
residents of lower quality rooming houses,3 and Suglia et al. (2011) found a higher
risk for depression among women experiencing housing disarray and instability.4

Harkness and colleagues (2004) measured lower health service use costs for
individuals with mental illness living in higher quality buildings,5 and Wells and
Harris (2007) demonstrated reduced psychological distress among low-income
women after moves to higher quality housing.6 Characteristics of neighborhoods
have also been associated with health, mental health, and behavioral outcomes.7

Relationships have been shown between a higher density of alcohol establishments
in urban neighborhoods and rates of four types of violent crime,8 between noise,
overcrowding, absence of green space, community facilities, and fear of crime with
lower mental health status and vitality scores,9 and between neighborhoods defined
in various ways as being disadvantaged and higher levels of depression and
psychiatric distress.10–12

While this accumulation of evidence makes it clear that housing and neighbor-
hood quality are important social and physical ecological variables that may mediate
or moderate outcomes in housing intervention research, Bobjective^ housing and/or
neighborhood quality is rarely measured in studies of housing interventions for
homeless individuals including those with mental illness. Studies typically report on
the simple provision of housing without elaborating on quality. If included, HQ is
usually measured either by self-report or using only a few observed indicators. This
circumstance may be attributed to a lack of a standard, reliable, and valid objective
HQ instrument.13 We previously reported on the development and initial
validation of an instrument for this purpose (the Observer-rated Housing
Quality Scale, or OHQS).1

This article describes the systematic measurement of HQ and its relation to
outcomes in a multi-site randomized controlled trial (RCT) investigating the
effectiveness of Housing First (HF) for adults with serious mental illness (and
substance use disorders if concurrent) in five Canadian cities (Vancouver, Winnipeg,
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Toronto, Montreal, and Moncton). Housing First involves relatively immediate
provision of housing and supports, through rent subsidies and usually in scattered
site apartments in the private housing market, that is not conditional on treatment
compliance or sobriety.14 An important feature of HF is the encouragement of the
participant to choose among a small number of available units; though in practice,
this is sometimes constrained by availability. In the main trial, 2255 participants
were randomized to HF and supports at two levels of intensity (either assertive
community treatment or intensive case management) and respective treatment as
usual (TAU) groups. Each team also had staff that administered rent subsidies (to
keep the tenant’s housing cost to a maximum of 30 % of their income), procured
housing units and furnishings, moved tenants, and worked with landlords and
tenants to achieve successful tenancies. Participants were then interviewed every
3 months for up to 24 months, on a battery of measures including housing stability,
mental illness symptoms, functioning, and quality of life outcomes. The trial
protocol is provided in detail in Goering et al.,15 and 24-month outcomes are
reported elsewhere.16,17

The cities differed in rental market conditions, so we knew that finding quality
rental units would be more challenging in some sites. We also wanted to ensure that
housing units procured in the private market with rent supplements from a publicly
funded program were of acceptable quality. Aside from these descriptive objectives,
in the present analysis, we also sought to examine the role of HQ as a mediator of
the primary outcome of the trial (housing stability).

METHODS

Participants, Sampling, and Primary Outcome
For this sub-study, we selected random samples from among participants known to
have obtained stable housing over the course of the study.We targeted 500 participants,
with numbers at each site proportionate to the full trial sample (80 for Moncton and
120 for the other four sites). This sample size was based on a power analysis for a two-
group comparison based on results from our HQ pilot study,1 with oversampling to
allow for the more complex analyses planned. In the main trial, a much smaller
proportion of TAU participants obtained stable housing, but for this analysis, we aimed
for a 1:1 ratio between groups to maximize analytic efficiency. The primary outcome
variable for the trial was housing stability. Housing defined as Bstable^ included living
in one’s own room, apartment or house, or with family (with an expected duration of
6 months or more and/or tenancy rights) versus living on the street or other places not
suitable for human habitation, temporary accommodations (G6months and no tenancy
rights), emergency shelters, and institutions.

Measurement of Housing Quality
OHQS items (Table 1) were chosen based on the relevant literature and systematic
assessment of stakeholder preferences. The instrument was designed for residences
at the low-cost/rental end of the housing market and developed in English then
translated into French (with a checked back translation) for units where the
preferred language of the research assistant (RA) raters or participant was French. A
pilot study was conducted in 55 housing units in Winnipeg and Toronto (see Adair
et al. for details1). The OHQS has 34 items: 18 that assess features of the unit, 7 that
assess building features, and 9 that assess neighborhood features, see Fig. 1 for an
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TABLE 1 OHQS Subscales and Items

Subscales and items Method of rating or coding

Unit
Safety/security Observation plus interview item
Natural light Observation
Artificial light Observation plus interview item
Utilities—power Observation plus interview item
Indoor air/ventilation Observation plus interview item
Utilities—heating/cooling Observation plus interview item
Utilities—water Observation plus interview item
Utilities—plumbing Observation plus interview item
Bathroom Observation plus interview item
Structural Observation
Kitchen/food preparation Observation
Kitchen—appliances Observation plus interview item
Bedroom/sleeping space Observation
Noise Observation plus interview item
Pests Observation plus interview item
Storage Observation
Design Observation
Laundry Observation plus interview item

Building
Safety/security Observation plus interview item
Staff Observation plus interview item
Access/Bvisitability^ Observation
Inside condition Observation
Outside condition Observation
Garbage Observation
Access to nature Observation

Neighborhood
Condition of nearby buildings Observation
Condition of nearby streets Observation plus interview item
Availability of core services Coded using Walk Score® website Bamenities^a

Locations for social involvement Coded using Walk Score® website Bamenities^a

Transportation access Transit score from Walk Score® websitea

Human activity Observation plus interview item coded by consensus
Green space Coded using Walk Score® website Bamenities^a

Human illegal activity/crime Crime rates coded using site police dataa

Walk score Walk score from Walk Score® website

aPublicly available data for walk scores on the Walk Score® website http://www.walkscore.com/ was
extracted in the Fall 2013 at a link labeled Buse old version of Walk Score®^. This information was useful
because it was collected/calculated in a similar manner across sites. Core services included major grocery stores
(with fresh produce and without membership requirements), pharmacies, banks (not Bfast cash^ businesses),
post offices, family physicians/medical clinics, and public libraries. Major grocery stores and pharmacies were
coded from standard lists compiled for each site. Locations for social involvement included coffee/tea shops with
seating, places of worship, and community centers. Standard terms were used to search for core and social
involvement amenities, and unique items found were coded as a count within 1 km radius. Green space was a
count of green spaces, parks, river, or natural water front within a two block radius. For these three coded items,
three raters independently coded 50 addresses and resolved discrepancies through discussion; then the
remainder of addresses was coded by one individual. Transit scores were taken directly from the Walkscore®
website for all addresses, except for those in Moncton where they were unavailable. For Moncton, a proxy transit
score was calculated by staff at the Institute of Urban Studies at the University of Winnipeg using the distance to
the nearest bus stop and frequency of service using methods based as closely as possible on published
information.18,19 Proxy and regular transit scores were then converted to Z scores and quintiles for all sites so
that they were standardized for comparison. For the item human illegal activity/crime scores, each address was
used to identify the corresponding neighborhood crime frequency as reported by each site’s police service
website. Neighborhood total, violent, and property crime data were divided by the associated population
(Canadian Census) to obtain a crime rate for each participant’s neighborhood. A Crime Severity Index Weighting
Scheme20 was applied to standardize resultant crime rates to allow comparisons across sites. For participants
who lived outside a site’s police jurisdiction, the mean score of the remaining neighborhood items was used in
place of the crime rate
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example item from the unit scale. Twelve items are rated by direct observation alone,
16 items are rated using observation and responses to standard interview questions
to the participant occupant, and 6 items are completed using publicly available
information.

Each item is rated or coded on a scale ranging from .5 to 5 in half-point
increments. Internal consistency and inter-rater reliability were established in a pilot
study for the unit and building subscales.1 The neighborhood items were not
populated in the pilot, so less is known about their performance.

Other Measures
Demographic variables collected in baseline interviews for the main study included
gender, education, prior month income, ethnocultural status, homelessness history,
hospitalization history, social support, adverse childhood events, and community
functioning (see Goering 2011 15 for details). Ancillary information collected at the
time of the HQ visits were photographs of the buildings’ facades, building market
type (private or public/social); building type (e.g., house, duplex, highrise); unit type
(e.g., own unit, room in group home, single occupancy room); unit size (in square
feet); resident restrictions (e.g., age, gender, disability status); pets (no, yes, or yes at
additional cost); smoking (no, yes—in unit only, yes—anywhere); length of residency
(in months); other occupants, if any, sharing the unit (alone, family, friend, or
roommate); amount the participant paid toward rent; total rent charged; whether
there was a signed lease (if so the term, if not how and how often rent was paid); and
whether the participant shared space with the landlord or his/her family.

Quality of housing from the participants’ perspective (Bsubjective^ housing
quality) was also collected in the main trial using the Perceived Housing Quality
(PHQ) Scale, a set of housing-related satisfaction items selected from two sources
21,22 which was administered in the trial in 6-month intervals over the course of the
study. The PHQ scale score most proximal to the date of the visit was used.

The primary outcome variable Btime in stable housing^ was measured using the
Residential Time-Line Follow-Back (RTLFB) 23 calendar which documents the
number of days in each type of residence, dates of and reasons for moves, and
household composition. The RTLFB was administered via interview at 3-month
intervals over the two-year follow-up of the main trial. Because of the non-normal
distribution of number of days housed (a preponderance of values at both extremes),
we operationalized it as the proportion of time spent in stable housing for the
6 months prior to the end of the study and categorized as Ball of the time,^ Bsome of
the time,^ and Bnone of the time.^

Setting and Procedure
Housing units were sampled from a list of participants housed for at least 2 months
at each interview point from the main trial in each of the five cities. The two-month

Natural 
Light

.5 1 1.5 2 2.5 3 3.5 4 4.5 5

No source of Small or few windows and/or no Smaller or few windows At least two moderate Windows large in relation to space
light – space is fixtures for appropriate window relative to space, with to large windows and in every or nearly every room
dark if not coverings; e.g. resident has to use basic fixtures for fixture s that would (except bathroom) incl. windows on
artificially lit unconventional means to cover coverings. Space has allow for adequate opposite or adjacent walls. Drapery

windows such as tin foil or plastic. average brightness. coverings. Space is fixtures permit good quality
Space is dim. bright. coverings. Space is very bright.

FIG. 1 Example item.
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period was necessary to ensure that approximately 3 months of residency would
have elapsed to allow for the recall period for the interview-based items. HF
participant units were randomly sampled from the list, but because a smaller
proportion of TAU individuals were able to procure housing over the 24-month
follow-up period, all TAU participants were included.

Units were excluded for participants who refused participation, could not be
reached after three attempts, or for participants who would require an interpreter.
Refusal rates were estimated for four sites (average 9.9 %; range 1.6 to 13 %).
Participants’ housing status was confirmed at the time of visit scheduling, and they
were told again about the purpose and process of the visit. They were assured that
participation was voluntary; that the researchers were not interested in how the
place was kept, but rather the quality of the structure itself (e.g., doors, windows,
appliances); that RAs may need to check on specific aspects of the unit (e.g., look
under sinks); that they would also be asked some questions about their place during
the visit; and that they would receive $20 CAD for their participation. The study
was reviewed and approved as a revision to the main trial protocol by academic
REBs in each jurisdiction.

Prior to the visits, RAs were formally trained in use of the OHQS including in situ
practice. During the visits, RAs made independent ratings; they were permitted to
discuss characteristics of the space during the visit but not reveal or compare their
actual ratings. Given that no single description can represent all variation in housing
characteristics, RAs were instructed to choose the category representing Bbest fit^
rather than Bperfect fit.^ During the visit, ratings were made on paper forms and the
data were subsequently entered to the main study database. Interviewer safety
protocols were adapted from those for the main trial interview visits including
research office check-in calls before and after visits, attending visits in pairs, and
training in how to terminate interviews if safety concerns arose. Given the potential
for transfer of bedbugs from infestations in some units, a standard prevention
protocol was used, and no such incidents occurred. Visits took on average 45 min
for assessment of all three components.

Data Analysis
A maximum of two missing values for both raters were permitted for the unit
subscale and one for the building subscale for the case to be included in analysis.
This resulted in a loss of eight records (1.9 %). An additional 31 records required
minor cleaning such as where an unpermitted value was adjusted to the closest value
or where a value from one RA was used where one was missing from the other RA.

Intra-class correlation coefficients were used to calculate inter-rater agreement for the
unit and building items (most neighborhood items were not rated). Ratings were then
combined across the two raters in each case using the simple arithmetic average. Next
item, subscale and total scale score summary statistics and distributions were generated
and inspected. Cronbach’s alphaswere used to calculate internal consistency of subscales.
In bivariate analysis, subscale scores were examined graphically by site, demographic,
and housing-related variables. Differences between the study sample and the full trial
sample and bivariate associations by group and with outcomes were tested using
Student’s t tests or chi-squared tests. Due to the large number of tests, we adopted a more
conservative alpha level of 0.01 for bivariate comparisons. Overall differences in HQ
were tested between study groups and sites using independent samples t tests or analysis
of variance and an alpha level of .05. Levene’s tests were used to examine differences in
variance (based on the mean). Multiple linear regressions were used to examine
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predictors of HQ, and ordinal logistic regression was used to explore the relationship
betweenHQ scores and housing stability outcomes, adjusting for variables that appeared
to be important in the bivariate analysis. Alpha levels used for the models were .05.
Collinearity and fit statistics were also generated.

Regarding the selection of variables for the models, we considered the role of each
variable in four steps: (1) the theory/logic model of how HF leads to housing
stability outcomes more generally and what predictors are important; (2) differences
between the full trial sample and our HQ sample; (3) group differences in the sample
(Table 2); and (4) bivariate associations with each dependent variable.

RESULTS

OHQS Psychometrics
Inter-rater reliability (applicable to a single rater) was very good to excellent for all 27 rated
items. Intra-class correlation coefficients were .8 or above for 20 items and .7 or above for
the rest, ranging from .89 for Bpests^ to .72 for Bcondition of nearby streets^ and Bsafety/
security .̂ Internal consistency of subscales was very good and slightly higher than the pilot
for the unit and building subscales (Cronbach’s alpha = .94 and .83, respectively, and .81
for the neighborhood subscale). However, six of the seven neighborhood items were
negatively correlated with the total set of items, and the items of the other two subscales.
Therefore, we did not consider it to be appropriate to combine the three subscales into an
overall HQ construct and total score, and for subsequent analyses, we used the unit and
building total score (possible scores ranged from 13.5 to 135). Validity of the unit/building
scalewas supported by a high correlation between it and PerceivedHousingQuality (PHQ)
total scale scores (r = .51; p G .001) and a significantly lower unit/building score for
participants in both groupswho reported a perceived need formajor repairs (mean 93.3 SD
12.9 vs. 84.6 SD 16.0; p G .001).

Sample Characteristics Compared to the Full Trial
Sample
The final sample was 432 (53 fromMoncton, 101 fromMontreal, 108 from Toronto, 84
fromWinnipeg, and 86 fromVancouver). Therewere no significant differences between the
participants in theHQ study sample and themain trial sample (either group) in gender, age,
aboriginal origin, ethnocultural status, education, prior criminal activity, diagnosis
(including alcohol and substance dependence and abuse), suicidality, history of learning
problems, or past month income at baseline using bivariate analyses.

The proportion of TAU participants with a high need level in the HQ study sample was
lower than that in the full sample (34.9 vs. 55.4; x2 = 6.66; p = .01) and had higher
interviewer-rated mean functioning relative to TAU participants in the full sample (58.9 vs.
61.6; t = −4.24; p G .001), but the actual differences were not large, and this patternwas not
true for HF participants. More HF participants in the HQ sample were born in Canada
thanHF participants in the full sample (88 vs. 80%; x2 = 8.02; p G .005). These differences
helped inform the initial choice of variables for the regression models.

Demographic Characteristics of the Sample by Group
There were no significant differences between the two groups at the .01 level on a range of
baseline demographic and clinical variables. The mean ages at enrolment for HF and TAU
were 42.2 and 42.1, and the percentages of males were 63.7 and 63.2. The age at first
homelessness was 33.2 and 32.8 years, and the total lifetime month’s homeless were 52.8
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and 49.1. 89.2 and 91.2%were unemployed, respectively. Country of birth, ethnocultural
group (including Aboriginal), adverse childhood experiences, receipt of help in school,
educational attainment, psychiatric diagnosis, mental illness symptoms, substance use
problems, suicide risk, community functioning, comorbid physical health conditions,
history of traumatic brain injury, prior psychiatric hospitalizations, and prior justice system
involvement were also not significantly different between groups. As expected, there were
some important between-group differences in the characteristics of the housing they
obtained during the study (Table 2).

TABLE 2 Sample housing characteristics by group

Housing characteristics

Variable HF (N= 204) TAU (N = 228) p value

Site Freq (%)
Moncton 30 (14.7) 23 (10.1) x2 = 6.13
Montreal 53 (26.0) 48 (21.1) p= 0.20
Toronto 42 (20.6) 66 (29.0)
Winnipeg 40 (19.6) 44 (19.3)
Vancouver

39 (19.1) 47 (20.6)
Building market type Freq (%)
Private market 163 (79.9) 88 (38.6) x2 = 79.3
Public/social housing 37 (18.2) 126 (55.3) p G 0.001#

Both/mixed 0 (0) 9 (4.0)
Don’t know 3 (1.5) 5 (2.2)

Type of buildinga Freq (%)
High rise 53 (27.2) 63 (28.8) x2 = 9.23
Low rise 121 (62.1) 117 (53.4) p= 0.06
Fourplex 5 (2.6) 2 (0.9)
Duplex 4 (2.0) 8 (3.7)
House 12 (6.2) 29 (13.2)

Number of units mean (SD) 64.4 (104.5) 57.8 (73.8) t= 0.74 p= 0.46
Length of current

tenancy (months)
mean (SD) 16.6 (7.9) 15.1 (9.3) t= 3.40 p G 0.001

Occupant composition Freq (%)
Alone 148 (80) 156 (75) x2 = 1.20
Family 24 (13) 32 (15) p= 0.55
Friend/roommate 14 (7) 20 (10)

Cost for rent to tenant
(per month in CAD)

mean (SD) 366.2 (224.5) 374.3 (187.0) t=−0.393p=0.69

Total cost of rent for unit
(per month in CAD)

mean (SD) 669.5 (233.8) 462.5 (246.0) t= 8.59 p G 0.001

Signed lease Freq (%)
Yes 162 (88.0) 147 (69.7) x2 = 19.5
No 22 (12.0) 64 (30.3) p G 0.001

Unit type Freq (%)
Room in group home 4 (2.1) 11 (5.3) x2 = 72.5
Room in rooming house 8 (3.9) 36 (17.3) p G 0.001#

SRO room, alone 5 (2.7) 39 (18.8)
Other 0 (0) 6 (2.9)
Own unit, alone 149 (79.3) 84 (40.4)
Own unit, shared 22 (11.7) 32 (15.4)

Unit size (in square feet) mean (SD) 464.2 (242.6) 307.7 (222.9) x2 = 6.74

p G 0.001

aPercentages are based on non-missing data. Missing data was minimal except in the cases of type of
building (9 missing values in HF, 9 missing values in TAU); signed lease (20 missing values in HF, 17 missing
values in TAU); unit type (16 missing values in HF, 20 missing values in TAU)

#p values are based on Fisher’ exact test because of zero or very small cell frequencies
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Distributions of unit/building HQ scores are shown overall by group and for sites
by group in Figs. 2 and 3, respectively. Overall mean HQ scores were higher for the
HF group (91.2 (95 % CI = 89.6–92.9) vs. 88.3 (95 % CI = 86.1–90.5)), and the
difference was significant (t =2.11, p= .036). However, at the site level, HQ was
statistically significantly better in only one site (Vancouver) where the mean
unit/building scores were 95.9 ((95 % CI 91.4–100.4) (HF) and 81.9 (95 %
CI 75.4–88.4) (TAU); t = 3.58, p G .001, respectively). Very notably, variability
in housing quality was much greater in the TAU group than the HF group
(Levene’s test for homogeneity of variance (F = 24.7, p G 0.001)). Variability was
also significantly greater for the TAU group in every site except Winnipeg
(Moncton F = 10.01, p G .003; Montreal F = 7.58, p G .008; Toronto F = 5.71,
p G .02; Winnipeg F = 3.66 p = .059; Vancouver F = 15.31, p G .001). Note that
the pattern was present in Winnipeg as well, but the difference was not quite
statistically significant.

Table 3 provides model parameter values for HQ by group for all sites after
adjusting for variables considered to be important in the bivariate analysis.
After adjustment, HQ was no longer significantly different by study group
overall. In the model, site (Winnipeg), market type, unit type, and unit size
were significant co-predictors of HQ, but building type, cost of rent to the
tenant, co-occupant composition, community functioning, and social support
were not.

In bivariate analysis, unit/building HQ was strongly associated with the primary
outcome of the main trial: housing stability in the final 6 months of the study. Mean
unit/building scores were 73.4 (95 % CI 68.3–78.5) for those housed none of the
time; 91.1 (95 % CI 89.2–93.0) for those housed some of the time; and 93.1 (95 %
CI 91.4–94.9)) for those housed all of the time (F= 43.9 pG .001). The association
held after adjusting for other potentially important confounders (Table 4). Treatment
group, Winnipeg site, unit rent cost, presence of a signed lease, and Aboriginal status
were also significant co-predictors of housing stability but market type, unit size,
participant community functioning, and social support were not. An interaction
between group and HQ was also included in this model to test whether the
association between housing quality and stability differed by group, but it was not
significant so was not retained.

FIG. 2 Housing quality (unit and building combined) by treatment group.
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DISCUSSION

In bivariate analysis, HQ was found to be better, on average, for the cross-site sample of
individualswho received aHF intervention as part of theAtHome/Chez Soi trial compared
to those in the trial’s TAUgroupwho became housed through othermeans. The superiority
ofHF unit/buildingHQheld at the site level for only one site; at the other sites, averageHQ
was not different by group. There was no significant difference inHQbetween groups after
adjustment for other variables. However, and more importantly, the quality of the housing
obtained by TAU participants was significantly more variable, with some units at higher
and (of greater concern) at the lower ends of theHQdistributions.Ourfindings suggest that
the presence of specialized staff dedicated to sourcing housing and rent subsidies canmake a
small difference in HQ and a substantial difference in housing consistency.

In our multivariate model of HQ other, even stronger, correlates were market and unit
type and unit size and site. In terms of market type, public/social housing was found to be
strongly associated with HQ on average after consideration of site, and other housing
variables. However, given the low supply of this type of housing, at least for the foreseeable
future, it is reassuring that the levels of HQ for the HF group, who were predominantly
placed in private sector units, were of similar quality overall and were less variable overall.
Additionally, some individuals prefer to be in regular market housing. The HF participants
were offered some choice over housing, and it was observed by housing teams that some
participants accepted a lower quality unit in a preferred neighborhood. Given the negative
association between neighborhood items and unit/building items, this tendency could have
lowered average unit/building scores for theHF group, although it could be argued that the
same preferences may have been in play for TAU group participants who were able to
exercise choice. Our development work showed that on average individuals considered
aspects of the unit to be most important to them, then the neighborhood, then the building,
but the dynamics of individual choice as well as family, community, and system factors that
result in particular living circumstances are in need of greater elucidation. Rooming house
rooms, single occupancy rooms, and smaller units were also of lower mean HQ, likely
because of fewer amenities, shared amenities, and less privacy. The specific OHQS items
that seem to discriminate features of different types of accommodation warrant further
examination.

FIG. 3 Housing quality (unit and building combined) by treatment group and site.
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The market and social contexts in each site and the mix of housing procured by HF
teams and otherwise available varied widely across sites in bivariate analysis. Significant
differences in HQ between groups in Vancouver are likely attributable to the concentration
of very low quality accommodations in the city’s urban core, where homelessness is most
visible.24,25 After adjustment for other important variables, site was a significant predictor
ofHQonly forWinnipeg. There are important contextual differences with this city that can
explain these findings. It is relatively younger city with slower growth historically and an
inner city that has not yet reached the stage of revitalization that is characteristic of larger
cities. The supply of housing overall as well as affordable housing is constrained, with
almost no secondary ring of affordable suburban housing stock. In contrast, the rent
subsidies enabled access to a larger stock of suburban apartments inVancouver despite high
average rental costs, and someparticipants reportedly preferred these places to the inner city
options because of light, noise, and safety issues. There is also greater residential mobility in
Winnipeg, a lower than average household income, and a low cost of living. Winnipeg has
the highest percentage of citizens of Aboriginal heritage which in the main trial were
intentionally oversampled to test a culturally relevant adaptation of HF. Their history of

TABLE 3 Housing quality (unit and building) by study group

Variable: Coefficient (95 % CI) p value

Group
TAU (referent) HF 1.74 (−1.11–4.60) 0.23

Site
Moncton (referent) – –
Montreal −1.04 (−5.46–3.38) 0.64
Toronto −4.00 (−9.12–1.15) 0.13
Winnipeg −12.68 (−17.5–7.9) G.001
Vancouver −2.19 (−7.22–2.84) 0.39

Building type
Highrise (referent) – –
Lowrise −.973 (−2.20–4.15) 0.55
Fourplex 3.27 (−5.00–11.54) 0.44
Duplex −2.43 (−9.03–4.17) 0.47
House −1.85 (−6.73–3.03) 0.46

Market type
Private (referent) – –
Public/social 9.00 (5.95–12.06) G.001
Both/mixed 17.61 (8.43–26.8) G.001

Unit type
Own unit alone (referent) – –
Room in group home −7.91 (−16.7–.893) 0.08
Room in rooming house −13.53 (−18.03–9.04) G.001
Single occupancy room −26.41 (−30.9–21.95) G.001
Own unit (shared) −3.38 (−8.97–2.21) 0.24
Other −11.09 (−20.70–1.48) 0.02

Cost for rent to tenant
(per month in CAD)

.004 (−.001–.01) 0.14

Unit size (in square feet) .008 (.003–.013) G.001
Occupant composition
Alone (referent) – –
With family 1.36 (−3.68–6.40) 0.60
With friend or roommate −4.21 (−9.94–1.54) 0.15

Community functioning
(MCAS mean total score)

−.021 (−.189–.148) 0.81

Social support (presence of confidante) 1.91 (−.462–4.27) 0.11

N= 340; F (22, 317) = 15.19, p G .001; R2 = .51; adjusted R2 = .48. Fit–log-likelihood full model—1275.35 LR
test 244.741 p G .001

Mean VIF value 1.84; range 1.06–3.57
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colonialism and associated systemic and individual trauma and discrimination was
observed to play a role in their access to housing by the housing teams at that site. Finally,
at the time of the study, Winnipeg was entering a period of economic and population
growth, and the vacancy rate was very low.

The neighborhood items of the OHQS were negatively correlated with the unit and
building items. A Bfirst blush^ explanation is that propertieswith better access to transit and
amenities tend to be located in the inner city where buildings may be older, in poorer
condition, and which are more affordable to individuals with fewer resources. This is likely
an oversimplification of the complexity of the built urban environment, and greater
examination of the neighborhood variables in relation to the other findings, particularly the
site findings, is planned.

In our second model, HQ was also found to be strongly and positively associated with
housing stability, even after adjusting for a range of housing characteristics, participant
functioning, and social support. In this model, important correlates of housing stability
were also Winnipeg site, unit cost, and presence of a signed lease. These associations were
all in the expected direction. In bivariate analyses, one variable (unit type) was so strongly
associated with both housing quality and housing stability that it was considered to be on
the causal pathway of this association and as such was not included in the model to avoid
obscuring the association of primary interest.

TABLE 4 Unit/building quality as a predictor of housing stability

Variable: OR (95 % CI) p value

Unit/building score 1.04 (1.02–1.06) G.001
Group
TAU (referent) – –
HF 2.31 (4.12–1.30) .004

Site
Moncton (referent) – –
Montreal 0.89 (.34–2.33) 0.81
Toronto 1.54 (0.51–4.72) 0.45
Winnipeg 3.51 (1.11–11.06) 0.03
Vancouver 0.68 (0.23–2.05) 0.50

Market type
Private (referent) – –
Public/social 1.40 (0.73–2.70) 0.31
Both/mixed 1.58 (0.27–9.25) 0.61

Cost for rent for the unit
(per month in CAD)

1.0017 (1.003–1.0031) 0.02

Cost for rent to the tenant
(per month in CAD)

1.0004 (0.999–1.0019) 0.57

Signed lease
No (referent) –
Yes 2.38 (1.25–4.51) 0.01

Unit size (in square feet) 1.0001 (0.999–1.0013) 0.79
Ethnocultural status
Non-aboriginal/
non-ethnocultural (referent)

– –

Aboriginal 0.46 (0.2–1.08) 0.07
Ethnocultural .97 (0.56–1.68) 0.91

Community functioning
(MCAS total score)

1.02 (0.98–1.05) 0.30

Social support
(presence of confidante)
No (referent) –
Yes 1.04 (0.65–1.65) 0.88

N= 317; log-likelihood full model—259.4; LR test 98.65 p G .001 mean VIF value 1.85; range 1.07–3.43
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The person-level variables including baseline community functioning and social support
did not predict HQ or housing stability. For the HF group, this is more easily explained as
the housing staffwas in control of housing unit procurement. It is not clearwhy no personal
characteristics predictedHQ for the TAU groupwhen theymight be expected to play some
role.Our results support the idea that, at least in this population, access to and procurement
of housing likely have more to do with opportunity and external circumstances such as
market familiarity, vacancy rates, financial resources, and property management than
personal aptitude. Only some of these higher level variables were measured directly in our
study. The good news is that the important variables seem to be modifiable and HF
programs can take direct action on them.

It is important to underscore that our group comparison was between HF participants
who received HF program housing (and had some choice among units), and TAU
participantswhowere able to become housed on their own or using other available housing
programs, rather than all TAU participants. Many TAU participants (and a few HF
participants) remained homeless in the larger trial. Had we compared the living conditions
of HF participants with all TAU participants; there is no question that the HF groupwould
have had substantially better conditions simply due to a much smaller proportion living in
shelters or on the street. However, our interest was in the HQ of units located by housing
teams in the intervention relative to units located by homeless individualswithmental illness
on their own or through pre-existing programs in the respective communities.

Limitations and Strengths
While embedded in a RCT, the research design reported here is quasi-experimental. Group
differences and therefore potential selection biases came in at both the stage of selecting the
participants from the larger sample and in the portion of the subgroups able to be housed
for the HF group and those able to procure housing other ways (for the TAU group).
However, differences on baseline variables were few. Our study included a comprehensive
array of variables but did not capture several key aspects of the process of housing
attainment, and some were not optimally measured. For example, while our measure of
community functioning was observer-rated and standardized, our measure of social
support was very superficial.

A large number of statistical tests were used in the study, especially for bivariate
comparisons. While we set the alpha level to .01 for all bivariate analyses to keep the
focus on the most meaningful differences, there is an increased probability that some
of the differences reported are attributable to chance alone.

The OHQS is very new and although reliability and validity seem to be very promising,
the instrument is as yet without a long track record and has not been independently
validated. Further examination of its psychometric properties via classical test theory and
item response theory is warranted and we have not yet sufficiently analyzed ancillary
(including qualitative) data that were collecte. We also have yet to develop evidence-based
cut points that would aid interpretation of scale scores for practitioners. In particular, better
understanding is needed of the neighborhood items and how they relate to HQ for this
population. The implications of this inverse relationship for practice are not clear at this
point; practitioners and clients are best placed to consider trade-offs between quality of
units and locations with important individual amenities or supportive social connections.
Even so, the items on theOHQS could help guide such discussions.With further validation,
the OHQS may also play a role in more systematic and comparable measurement in
housing and health-related research. At the level of policy, HQ measurement can ensure
accountability for a standard of HQ in programs funded with public dollars. TheOHQS is
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in the public domain. Minor adaptation of the tool for practice use, including a pre-
occupancy version, and further psychometric analysis is underway.

CONCLUSION

This is the first time, to our knowledge, that systematic and objective measurement
of HQ has been undertaken in the context of a HF intervention trial. Our analysis
confirmed that HQ was at least as good, and less variable, for units and buildings
provided in a HF intervention than those obtained by TAU participants. HQ was
also found to be significantly associated with housing stability. With further
validation, the OHQS may be a useful tool for HF and related programs for
procuring quality housing for individuals with mental illness and reducing housing
instability and related homelessness. These findings provide initial confirmation that
it is possible, even in tight rental markets, for HF program staff to locate quality
housing for clients, and that the quality of that housing is an important contributor
to housing stability.
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