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Objective: Studies have shown that Housing First, a recovery-
oriented housing intervention, is effective in reducing service
utilization among homeless individuals with mental illness, but
less is known about how Housing First affects patterns of ser-
vice use over time and about characteristics associated with
various utilization trajectories. This analysis aimed to explore
latent class trajectories of shelter utilization in a randomized
controlled trial of Housing First conducted across fiveCanadian
cities.

Methods: Data from the At Home/Chez Soi trial were ana-
lyzed (N=2,058). Latent class growth analysis was performed
using days of shelter utilization to identify trajectories over
24 months. Multinomial logistic regression was used to de-
termine which baseline variables, including treatment group,
could predict class membership.

Results: Four shelter use trajectories were identified: con-
sistently low (N=1,631, 79%); mostly low (N=120, 6%); early

temporary increase (N=179, 9%); and higher use, late tem-
porary increase (N=128, 6%). Treatment group was a sig-
nificant predictor of class membership. Those enrolled in
Housing First had lower odds of experiencing higher shel-
ter use trajectories (mostly low: odds ratio [OR]=0.50, 95%
confidence interval [CI]=0.34–0.72; early temporary in-
crease: OR=0.21, 95% CI=0.15–0.31; higher use, late tem-
porary increase: OR=0.14, 95% CI=0.09–0.22). Other variables
associatedwith trajectory classes includedolder age and longer
time homeless, both of which were associated with higher
shelter use.

Conclusions: Several participant characteristics were asso-
ciated with different shelter use patterns. Knowledge of
variables associated with more favorable trajectories may
help to inform service planning and contribute to modeling
efforts for homelessness.
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Homelessness is a pressing social and economic issue. Many
people experiencing homelessness also experience mental
illness (1), and rates of health and social service use among
homeless people are high compared with those of the gen-
eral population (2, 3).

Previous studies investigating homeless individuals’ service
use have predominantly relied on cross-sectional data or time-
averaged values (4–7). Time-patterned approaches can yield
further insights because they also consider the timing of events
(8). Latent class growth analysis (LCGA) is used to model
longitudinal changes in outcome by identifying unique and
relatively homogeneous subpopulations of individuals within a
larger heterogeneous sample (9, 10). Latent growth modeling
techniques have been applied in various areas of health and
social science research (11–13) and, in particular, to model
trajectories of housing stability and associated predictors
(14–16). However, to our knowledge only one study has
assessed service utilization trajectories among homeless
people as an outcome by using latent growth modeling
(17). As researchers have turned to computer modeling to
explore the complex dynamics of homelessness (18), it is

of interest, for modeling and service planning purposes, to
identify trajectories of shelter utilization and character-
istics of individuals most at risk of continued or increased

HIGHLIGHTS

• Housing First has been shown to reduce use of several
types of health and social services among homeless indi-
viduals with mental illness, but its effect on service use
patterns over time and the individual characteristics as-
sociated with different service use patterns remain unclear.

• Latent class growth analysis was used to identify trajec-
tories of shelter utilization over 24 months among
homeless participants with mental illness from a large,
multisite randomized controlled trial of Housing First.

• Participants enrolled in Housing First were more likely to
experience trajectories of lower shelter use compared
with individuals randomly assigned to usual care.

• Individuals who were older or had a longer history of
homelessness were more likely to have higher shelter
use.
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shelter use. In many service systems, the number of in-
dividuals in emergency shelters constitutes a substantial
portion of the total number of homeless individuals on any
given night because shelters often serve as their first point
of contact with the system. Furthermore, the number of
individuals in emergency shelters is relatively easy to
track. Shelter use is thus of particular interest to decision
makers.

Unlike traditional homelessness interventions that re-
quire participants to abstain from drug use, remain sober,
or meet other conditions, Housing First offers permanent
housing to participants immediately (19). This study iden-
tifies trajectories of shelter use among homeless individuals
and baseline variables associated with different trajecto-
ries. It also assesses whether recipients of Housing First
experience different trajectories of shelter use compared
with recipients of care as usual.

METHODS

This is an exploratory secondary analysis of data collected
during the At Home/Chez Soi trial, which tested Housing
First interventions for homeless people with mental illness
in five Canadian cities: Vancouver, Winnipeg, Toronto,
Montreal, and Moncton. The study protocol and results
have been published elsewhere (20–22). The At Home/
Chez Soi study was registered with the International Stan-
dardRandomizedControl Trial NumberRegister (42520374).
It was approved by the research ethics boards of all partici-
pating institutions (20–22).

The At Home/Chez Soi Study
Participants were recruited through referrals from a variety
of health and social service agencies serving homeless peo-
ple as well as through street outreach. Eligible individu-
als were legal adults in their respective provinces, were
homeless or precariously housed, and had at least one of six
mental disorders (psychotic disorder, major depression,
etc.) as indicated by the Mini-International Neuropsychiatric
Interview (MINI) (23). Individuals whowere already receiving
services from an assertive community treatment (ACT) or an
intensive casemanagement teamwere excluded because of the
services’ similarity with the Housing First intervention.

Participants were classified as high need or moderate
need prior to random assignment (21). Individuals catego-
rized as high need had a current diagnosis of bipolar disor-
der or psychotic disorder as indicated by the MINI and a
score of less than 62 on the Multnomah Community Ability
Scale (MCAS) (24, 25). They also met at least one of the
following criteria: were hospitalized twice in any 1-year
period within the past 5 years, experienced substance abuse
or dependence as indicated by the MINI or a referral source,
or had been arrested or incarcerated within the past
6 months (20). All other participants were classified as
moderate need. An adaptive randomization algorithm was
used (26). Participants were enrolled from October 2009 to

July 2011. Because of the nature of the intervention and mea-
sures used, neither participants nor interviewers were blinded.

The intervention for all participants in the treatment
condition, Housing First, was based on a recovery-oriented,
harm-reduction model with no prior requirements for
housing readiness (e.g., sobriety). High-need participants
were randomly assigned into either Housing First with ACT
or into treatment as usual, and moderate-need participants
were randomly assigned into Housing First with intensive
case management or into treatment as usual. Because of the
small sample size inMoncton, participants were not stratified
based on need, and all individuals were randomly assigned
into Housing First and ACT or into treatment as usual. Fol-
lowing the approach of the Pathways to Housing program
(19), both high-need and moderate-need participants ran-
domly assigned into Housing First were offered a choice
among scattered-site apartments along with a rent subsidy and
the support of a housing team that worked with landlords (21).
Two fidelity assessments of various domains of the intervention
were conducted across all sites, with high ratings received on
both evaluations (27). Individuals receiving treatment as usual
had access to all the typical services available in their city.
Participants were followed for up to 2 years.

Measures
The primary outcome of interest was use of emergency
homeless shelters, characterized by total days of stay during
a 1-month period. The Residential Time-Line Follow-Back
calendar, which has high test-retest reliability and concur-
rent validity (28), was administered every 3 months starting
at baseline to record the housing histories of participants.

The following baseline variables for this analysis were
ascertained through self-report: age at enrollment, gender,
race-ethnicity, level of education, baseline monthly income,
alcohol abuse or dependence, drug abuse or dependence,
psychiatric hospitalization history (having been hospitalized
for a mental illness at any time for longer than 6 months or
more than once within a year in the past 5 years), history of
criminal justice involvement (having been arrested at least
twice, imprisoned at least once, or having served probation
or other community sanction), experience of inadequate
health care access in the past 6 months, total time home-
less, and suicide risk (no/low, moderate/high).

Childhood trauma was identified with the Adverse
Childhood Experience questionnaire, which asks questions
related to events experienced in the first 18 years of life. A
total score was calculated based on various experiences of
childhood abuse and household dysfunction (29). Func-
tioning was assessed with the MCAS, an instrument de-
veloped for individuals with chronic mental illness (24, 25).
The MCAS consists of 17 items that assess functioning in
several aspects of life, including general medical health,
intellectual functioning, and social effectiveness. Baseline
psychiatric diagnosis was evaluated using the MINI, a short
structured interview developed for diagnosing psychiatric
disorders (23), and was recoded into a binary variable
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indicating a mental disorder with or without psychosis.
Family social support was measured with the 20-item
Quality of Life Index (QOLI-20) family subscale score.
The QOLI-20 is a structured self-report interview that
uses a 7-point scale to capture general life satisfaction and
specific domains of life satisfaction, such as living situation,
family relations, social relations, finances, and health (30).
Number of comorbid conditions was included as an indicator
of general medical health status and was measured using the
Comorbid Conditions List, a comprehensive list of general
medical health disorders developed for the original study (31).

Statistical Analysis
Because fewer than 10% (N=197) of the participants were
missing outcome data, only participants with complete ob-
servations for the outcome were included in this analysis. A
sample of 2,058 individuals was analyzed (1,133 participants
in treatment and 925 in control) from the 2,255 total par-
ticipants in the original study.

LCGA was used to model unique classes of shelter use
trajectories (Figure 1). Once trajectories were established
and individuals were grouped into their respective classes,
multinomial regression was performed to assess whether
baseline covariates could predict class membership (17).

Models considered for the outcome trajectory analysis
included linear, quadratic, cubic, and piecewise growth
curves over 24 time points for between two and six latent
classes. The best model was then selected based on the
Schwarz-Bayesian information criterion (32), and results
were further validated using estimated entropy values (33)
and substantive interpretation of estimated class trajec-
tories. Because the outcome variable had a preponderance
of zeros, a small constant of 0.01 days of use was added to all
observations to prevent inaccuracies in trajectory estimation
due to the floor effect. The outcomeswere log-transformed to
ensure the modeling respected the boundaries of the data and

generated estimations only in the positive range when back-
transformed onto the original scale.

Multiple imputation was conducted for all predictor var-
iableswithmissing data by using aMarkov chainMonte Carlo
approach. The imputation procedure utilized the variance-
covariance method under the unrestricted H1 model (34).
Data for independent variables were imputed for approxi-
mately 0% to 13% of the total observations, with subsequent
analyses performed across 20 imputed data sets.

Treatment and control groups were combined and ana-
lyzed together to allow for clear identification of classes that
were common to both groups. Treatment group was, how-
ever, included in the regression model as a covariate. Site
was included as a covariate to adjust for clustering. All
analyses were performed with Mplus, version 8.

RESULTS

Demographic and other variables were similar in the ana-
lyzed and original samples. (A table comparing participant
characteristics in the analyzed versus the original sample is
available in an online supplement.) The sample in the orig-
inal study had a mean6SD age of 40.9611.2 years. Approxi-
mately 69% (N=1,545) of the sample were male (females were
oversampled to ensure adequate numbers for analysis). Twenty-
one percent (N=474) were indigenous, and 70% (N=1,579) were
single or never married. Forty-one percent (N=925) were
classified as high need. Fifty-five percent (N=1,241) did not
graduate from high school, and 92% (N=2,075) were un-
employed at baseline. The average lifetime duration of
homelessness was 75.26138.2 months. Thirty-six percent
(N=812) of the sample were identified as being at moder-
ate or high risk for suicide at baseline. Thirty-four percent
(N=767) were diagnosed as having a psychotic disorder, and
67% (N=1,511) experienced substance abuse or dependence.

The selected model was the four-class cubic model
(Figure 2). The log-transformed outcome was then back-
transformed onto the original scale for ease of interpret-
ability. Potential predictors of class membership and their
distributions are outlined in Table 1.

Class 1, the group with consistently low shelter use, was
the largest class (79%, N=1,631). This class demonstrated
nearly 0 days of shelter use throughout the study. Class
2 (mostly low) was the smallest class (6%, N=120). This class
included participants who had slightly higher baseline shelter
use than class 1 and then exhibited a small temporary increase
toward the end of the follow-up period, after about a year of
nearly zero use. Class 3 (early temporary increase) (9%,
N=179) consisted of individuals whose number of days in
shelter increased initially but declined to almost 0 days at
month 14 and remained low until the end of the study. Class
4 (higher use, late temporary increase) (6%, N=128), had
the highest shelter use of all four classes. This group was
composed of participants who had higher shelter use ini-
tially and then experienced a notable increase in use, which
peaked at month 15 before declining to almost 0 days at the

FIGURE 1. Theoretical linear LCGA model for homeless shelter
utilizationa

Y1
Shelter use
(baseline)

Y2
Shelter use
(2 months)

Y3
Shelter use
(3 months)

Y24
Shelter use
(24 months)
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i
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c

. . .

a c, latent class variable; i, intercept growth factors; LCGA, latent class
growth analysis; s, slope growth factors; Y1–Y24, outcome (days of
shelter use in the past month) at each of the 24 months. Study site is
included as a covariate with the following levels: Toronto, Montreal,
Vancouver, Winnipeg, Moncton.
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end of 24 months. The number of days of
shelter use per month was as much as
15 days higher in class 4 than in class 1 over
24 months.

Table 2 shows the results of the multino-
mial regression. Compared with class 1,
members of classes 2, 3, and 4 all had lower
odds of being enrolled in Housing First
(class 2: odds ratio [OR]=0.50, 95% confi-
dence interval [CI]=0.34–0.72; class 3: OR=0.21,
95% CI=0.15–0.31; class 4: OR=0.14, 95%
CI=0.09–0.22), suggesting that enrolment in
Housing First is protective against higher
shelter use, whether that higher use occurs
early or later. More than three-fifths (62%,
N=1,009) of members of class 1 had been assigned to the
intervention group.

Compared with class 1, members of class 2 were signifi-
cantly less likely to be female (OR=0.57, 95% CI=0.35–0.92)
but more likely to have a higher income (OR=1.22, 95%
CI=1.01–1.46) or drug abuse or dependence (OR=1.65, 95%
CI=1.04–2.62). Members of class 3 were more likely to be
older (OR=1.03, 95% CI=1.01–1.04). Participants in class
4 were less likely to experience alcohol abuse or dependence
(OR=0.47, 95% CI=0.30–0.72) or to be at moderate/high risk
of suicide (OR=0.54, 95% CI=0.34–0.88) but were marginally
more likely to have been homeless for longer at baseline
(OR=1.03, 95% CI=1.01–1.06).

DISCUSSION

LCGA identified four distinct trajectories of shelter utiliza-
tion over the course of the trial. The number of shelter days
declined to low values by the end of the study for all classes,
suggesting that participants generally achieved positive
outcomes at the study’s end. The uniformly low level of
shelter use by the end of the study can likely be attributed
to the intervention for the participants assigned to that
group, whereas usual services may have simply taken a
longer time to achieve the same result for participants
receiving care as usual. A significant fraction of partici-
pants did not have a long history of continuous home-
lessness, and usual services may have been instrumental in
helping many return to housing.

Participants in the three classes associated with greater
shelter use were also all less likely to be in the intervention
group. The effect of Housing First on utilization trajectories
is further supported by the magnitudes of the odds ratios.
Participants assigned toHousing First had the lowest odds of
following the worst outcome trajectories (higher use, late
temporary increase), with the odds of class membership
increasing with decreasing overall shelter use. These find-
ings are consistent with prior evidence that Housing First
is associated with reduced overall shelter use (20, 22, 35).

Results indicate that, in general, the two classes with the
most shelter use were more likely to include older

individuals and those with a longer time homeless at base-
line and less likely to include individuals with alcohol abuse
or dependence or moderate/high suicide risk. The mostly
low use class (class 2) had a marginally worse outcome than
class 1 and was more likely to consist of males, individuals
with drug abuse or dependence, and individuals with higher
income. The association of alcohol use with lower shelter
use, which at first glance may appear counterintuitive, may
have been due to the restrictions that many shelters impose
on alcohol or drug consumption. Although the effect of site
was not of primary interest, individuals with trajectories of
greater shelter use (classes 3 and 4) were more likely to be
living in a city with a larger population, such as Toronto,
compared with Winnipeg or Moncton. This finding may be
an indication that individuals experiencing homelessness
gravitate toward larger cities or a reflection of higher living
costs or availability of shelter beds in larger cities. We were
unable to discriminate among these hypotheses with the
available data.

Similar to the findings of Gleason et al. (17), we found
four classes of shelter use, with a similar reference class
(mostly low use) consisting of over 75% of the sample. Our
higher use, late temporary increase class (class 4) is ar-
guably comparable with one of the classes identified in
that paper as well; both demonstrate high emergency
shelter utilization for a relatively long time, characteristic
of chronic shelter users. However, the two intermediate
classes in Gleason et al.’s analysis showed much higher
shelter use than the intermediate usage classes in this
study. Direct comparisons are difficult, however, because
Gleason et al. modeled trajectories of not only shelters but
also outreach services, and none of their participants were
provided an intervention such as Housing First, which
reduced shelter usage among about half of our study’s
participants.

Previous At Home/Chez Soi findings reported significant
improvements in residential stability for Housing First par-
ticipants compared with participants receiving treatment as
usual (20, 22). Adair et al. (16) also reported that Housing
First participants tended to follow more favorable trajecto-
ries in terms of stable housing than did control participants.

FIGURE 2. Estimated trajectories of days of shelter use, by homeless shelter
utilization class
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TABLE 1. Baseline characteristics of 2,058 participants in the At Home/Chez Soi trial of Housing First, by homeless shelter utilization
classa

Class 1: consistently low
(N=1,631)

Class 2: mostly low
(N=120)

Class 3: early temporary
increase (N=179)

Class 4: higher
use, late temporary
increase (N=128)

Variable N % N % N % N %

Treatment group
Treatment as usual 622 38 66 55 133 74 104 81
Housing First 1009 62 54 45 46 26 24 19

Age (M6SD years) 40.7611.3 39.969.5 43.0610.6 41.8611.3
Gender (female) 544 33 27 23 58 32 34 27
Ethnicity
Caucasian 802 49 60 50 86 48 64 50
Indigenous 357 22 35 29 33 18 20 16
Other minority 472 29 25 21 60 34 44 34

Education
Less than high school 910 56 73 61 91 51 71 56
Completed high school or

some higher education
510 31 39 33 64 36 42 33

Completed higher
education

204 13 7 6 23 13 15 12

Missing 7 ,1 1 ,1 1 ,1

Income (M6SD $/prior
month)

667.506623.17 825.3961,060.02 655.276827.19 746.326745.88

Missing 11 ,1 3 2 2 2

Alcohol abuse or dependence 739 45 61 51 86 48 34 27
Drug abuse or dependence 852 52 81 68 97 54 59 46
Past psychiatric
hospitalization

603 37 38 32 81 45 58 45

Missing 38 2 1 ,1 3 2 5 4

Past criminal involvement 571 35 47 39 64 36 42 33
Missing 7 ,1 1 ,1 1 ,1 5 4

Total time homeless (M6SD
years)

4.665.7 5.766.4 5.566.2 5.766.1

Missing 29 2 2 2 4 2 3 2

Childhood trauma (M6SD
ACE score)b

4.663.0 4.662.9 4.263.0 3.563.0

Missing 233 14 3 3 27 15 8 6

Suicide risk (moderate/high) 611 38 43 36 62 35 29 23
Baseline psychiatric diagnosis
(psychotic)

728 45 53 44 102 57 76 59

Missing 12 ,1 3 3

Inadequate access to health
care

756 46 65 54 78 44 51 40

Missing 16 1 1 ,1 5 3 2 2

Functioning (M6SD MCAS
score)c

60.568.2 59.368.7 58.669.3 58.469.9

Family social support (M6SD
QOLI–20 family score)d

13.866.5 14.366.5 14.166.5 14.166.7

Missing 40 3 3 3 7 4 7 6

Comorbid conditions (M6SD) 4.863.4 5.463.8 4.463.3 4.363.6
Missing 1 ,1

a Table reports data before multiple imputation.
b Childhood trauma was measured with the Adverse Childhood Experience (ACE) questionnaire. Possible scores range from 0 to 10, with higher scores
indicating a greater level of childhood trauma.

c Functioning was measured with the Multnomah Community Ability Scale (MCAS). Possible scores range from 17 to 85, with higher scores indicating a greater
level of community functioning.

d Family social support was measured with the 20-item Quality of Life Index (QOLI-20) family subscale score. Possible scores range from 4 to 28, with higher
scores indicating greater satisfaction with family relations.
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Consistent with these find-
ings, the results presented
here reflect lower shelter
utilization among Housing
First participants compared
with individuals accessing
usual services only.

This study had several
strengths, including a large
sample, low attrition, well-
implemented Housing First
programs, and a large, multi-
site sample enabling complex
analyses such as LCGA to be
performed. Days of shelter
utilization were ascertained
using a Time-Line Follow-
Back method, allowing for
more precise trajectories to
bemodeled. Although several
variables were ascertained
through self-report, the val-
idity of self-reported data has
been confirmed by various
studies (36, 37). Some limita-
tions also need to be noted.
Not all potentially important
predictors could be evalu-
ated, including those that ex-
ert more systemic effects, such
as social acceptance and mar-
ginalization (17). Certain fac-
tors, such as childhood trauma,
may be more complex than
what the indicators could cap-
ture. Because of the two-step
methodology of modeling tra-
jectories and then assessing the
associations of baseline predic-
tors with these trajectories, any
statistical uncertainty in class
assignments was not reflec-
ted in the results of the re-
gression analyses.

CONCLUSIONS

This analysis explored trajectory classes of shelter utili-
zation and associated predictors in a multisite Canadian
randomized controlled trial of Housing First. Because
many factors can lead to homelessness, homeless indi-
viduals often have diverse backgrounds and characteris-
tics. Results from this study indicate heterogeneity in
the observed patterns of shelter use and some associa-
tions between sociodemographic characteristics, clinical

characteristics, and homelessness history and the likeli-
hood of following different shelter use trajectories. Het-
erogeneous responses to the intervention, reflected in the
fact that intervention participants may be found in all four
classes, highlight the importance of addressing the in-
herent diversity in the homeless population by identifying
individuals with the greatest needs and allocating suffi-
cient resources to treating them.

TABLE 2. Predictors of homeless shelter utilization class among 2,058 participants in the At Home/
Chez Soi trial of Housing Firsta

Class 2: mostly low
Class 3: early

temporary increase
Class 4: higher use, late

temporary increase

Variable OR 95% CI OR 95% CI OR 95% CI

Treatment group (reference:
treatment as usual)
Housing First .50b .34–.72 .21b .15–.31 .14b .09–.22

Age (years) .99 .97–1.01 1.03b 1.01–1.04 1.00 .99–1.02
Gender (reference: male)
Female .57b .35–.92 1.23 .85–1.78 .82 .52–1.28

Ethnicity (reference:
Caucasian)
Indigenous 1.24 .74–2.07 1.10 .67–1.79 1.27 .71–2.26
Other minority .73 .43–1.22 1.22 .84–1.76 1.12 .73–1.74

Education (reference: less
than high school)
Completed high school or

some higher education
1.15 .75–1.78 1.25 .87–1.80 .97 .63–1.49

Completed higher
education

.55 .24–1.25 1.12 .66–1.89 .87 .46–1.64

Income ($/prior month)c 1.22b 1.01–1.46 .92 .57–1.48 1.13 .91–1.42
Alcohol abuse or dependence .91 .60–1.39 1.24 .87–1.76 .47b .30–.72
Drug abuse or dependence 1.65b 1.04–2.62 1.27 .87–1.85 .96 .64–1.44
Past psychiatric

hospitalization
.72 .47–1.10 1.24 .87–1.76 1.34 .89–2.03

Past criminal involvement .97 .63–1.48 1.02 .72–1.44 .92 .60–1.43
Total time homeless (years) 1.01 .98–1.04 1.02 .99–1.04 1.03b 1.01–1.06
Childhood trauma (ACE

score)
.98 .91–1.05 .98 .91–1.05 .92 .85–1.00

Suicide risk (reference: no/
low)
Moderate/high .81 .53–1.23 .99 .69–1.42 .54b .34–.88

Baseline psychiatric diagnosis
(reference: not psychotic)
Psychotic 1.03 .67–1.60 1.41 .98–2.04 1.09 .69–1.75

Inadequate access to health
care

1.29 .84–1.96 .98 .69–1.39 .95 .63–1.44

Functioning (MCAS score) .99 .97–1.02 .99 .96–1.01 .99 .97–1.02
Family social support (QOLI–

20 family score)
1.02 .99–1.06 1.00 .97–1.03 .98 .95–1.02

N of comorbid conditions 1.06 .99–1.13 .95 .90–1.01 .99 .93–1.06
Site (reference: Toronto)d

Montreal 1.47 .79–2.74 1.00 .66–1.51 1.34 .82–2.17
Vancouver 3.28b 1.83–5.88 .98 .63–1.53 1.94b 1.19–3.17
Winnipeg 1.47 .80–2.69 .51b .32–.81 .41b .22–.78
Moncton .45 .15–1.33 .15b .05–.43 .07b .01–.49

a ACE, Adverse Childhood Experience questionnaire; MCAS, Multnomah Community Ability Scale; QOLI-20, 20-item
Quality of Life Index. Reference class is class 1 (consistently low homeless shelter utilization).

b Statistically significant.
c Odds ratios for income reflect a difference in odds based on $1,000 income intervals.
d Odds ratios for site are based on the latent class growth analysis model.
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By identifying the characteristics of subgroups suscepti-
ble to different trajectories of shelter use, this study pre-
sented a different way of characterizing individuals for
whom Housing First is effective. Results can inform simu-
lation models designed to predict the effects of interventions
such as Housing First on homelessness and resource use
trajectories for different subgroups. Further research is
needed on whether individuals predicted to belong to
classes of higher shelter use (especially higher use, late tem-
porary increase) would benefit from additional interventions.
Evaluating the effects of time-varying predictors, such as
changes in substance dependence, is also of interest be-
cause these variables may influence service use patterns
over time.

Future studies should examine trajectories of other im-
portant services used by homeless individuals, such as in-
carcerations or emergency department visits, to gain further
insight into the patterns that homeless individuals follow as
they move through the service system. Longitudinal trajec-
tory modeling could also be applied to other outcomes, such
as quality of life or community integration.

AUTHOR AND ARTICLE INFORMATION

Department of Epidemiology, Biostatistics, and Occupational Health
(Chu, Moodie), and Department of Psychiatry (Latimer), McGill Univer-
sity, Montreal; Douglas Mental Health University Institute, Montreal
(Chu, Latimer); Department of Psychiatry and Behavioural Neurosci-
ences, McMaster University, Hamilton, Canada (Streiner). Send cor-
respondence to Ms. Chu (cherry.chu@mail.mcgill.ca).

This study was supported by the Canadian Graduate Scholarships—
Master’s award from the Canadian Institutes of Health Research and by
funding from the Social Sciences and Humanities Research Council
(435-2016-1129).

The authors report no financial relationships with commercial interests.

Received May 23, 2019; revision received January 14, 2020; accepted
January 30, 2020; published online April 8, 2020.

REFERENCES
1. Fazel S, Khosla V, Doll H, et al: The prevalence of mental disorders

among the homeless in Western countries: systematic review and
meta-regression analysis. PLoS Med 2008; 5:e225

2. Hwang SW, Chambers C, Chiu S, et al: A comprehensive assess-
ment of health care utilization among homeless adults under a
system of universal health insurance. Am J Public Health 2013;
103(suppl 2):S294–S301

3. Moore G, Gerdtz MF, Hepworth G, et al: Homelessness: patterns
of emergency department use and risk factors for re-presentation.
Emerg Med J 2011; 28:422–427

4. Kuhn R, Culhane DP: Applying cluster analysis to test a typology of
homelessness by pattern of shelter utilization: results from the analysis
of administrative data. Am J Community Psychol 1998; 26:207–232

5. Culhane D, Metraux S, Park JM, et al: Testing a typology of family
homelessness based on patterns of public shelter utilization in four
US jurisdictions: implications for policy and program planning.
Hous Policy Debate 2007; 18:1–28

6. Min SY, Wong YL, Rothbard AB: Outcomes of shelter use among
homeless persons with serious mental illness. Psychiatr Serv 2004;
55:284–289

7. Kort-Butler LA, Tyler KA: A cluster analysis of service utilization and
incarceration among homeless youth. Soc Sci Res 2012; 41:612–623

8. McAllister W, Kuang L, Lennon MC: Typologizing temporality:
time‐aggregated and time‐patterned approaches to conceptualizing
homelessness. Soc Serv Rev 2010; 84:225–255

9. Ram N, Grimm KJ: Growth mixture modeling: a method for iden-
tifying differences in longitudinal change among unobserved groups.
Int J Behav Dev 2009; 33:565–576

10. Jung T, Wickrama KAS: An introduction to latent class growth
analysis and growth mixture modeling. Soc Personal Psychol Com-
pass 2008; 2:302–317

11. Cole VT, Apud JA, Weinberger DR, et al: Using latent class growth
analysis to form trajectories of premorbid adjustment in schizo-
phrenia. J Abnorm Psychol 2012; 121:388–395

12. Brunborg GS, Norström T, Storvoll EE: Latent developmental
trajectories of episodic heavy drinking from adolescence to
early adulthood: predictors of trajectory groups and alcohol prob-
lems in early adulthood as outcome. Drug Alcohol Rev 2018; 37:
389–395

13. Constantine RJ, Andel R, Robst J, et al: The impact of emotional
disturbances on the arrest trajectories of youth as they transition
into young adulthood. J Youth Adolesc 2013; 42:1286–1298

14. Tevendale HD, Comulada WS, Lightfoot MA. Finding shelter: two-
year housing trajectories among homeless youth. Journal Adolesc
Health 2011; 49:615–620

15. Lennon MC, McAllister W, Kuang L, et al: Capturing in-
tervention effects over time: reanalysis of a critical time in-
tervention for homeless mentally ill men. Am J Public Health 2005;
95:1760–1766

16. Adair CE, Streiner DL, Barnhart R, et al: Outcome trajectories among
homeless individuals with mental disorders in a multisite randomised
controlled trial of Housing First. Can J Psychiatry 2017; 62:30–39

17. Gleason K, Barile JP, Baker CK: Describing trajectories of home-
less service use in hawai’i using latent class growth analysis. Am J
Community Psychol 2017; 59:158–171

18. Mago VK, Morden HK, Fritz C, et al: Analyzing the impact of
social factors on homelessness: a fuzzy cognitive map approach.
BMC Med Inform Decis Mak 2013; 13:94

19. Tsemberis S, Eisenberg RF: Pathways to housing: supported housing
for street-dwelling homeless individuals with psychiatric disabilities.
Psychiatr Serv 2000; 51:487–493

20. Aubry T, Goering P, Veldhuizen S, et al: A multiple-city RCT of
Housing First with assertive community treatment for homeless Ca-
nadians with serious mental illness. Psychiatr Serv 2016; 67:275–281

21. Goering PN, Streiner DL, Adair C, et al: The At Home/Chez Soi
trial protocol: a pragmatic, multi-site, randomised controlled trial
of a Housing First intervention for homeless individuals with mental
illness in five Canadian cities. BMJ Open 2011; 1:e000323

22. Stergiopoulos V, Hwang SW, Gozdzik A, et al: Effect of scattered-
site housing using rent supplements and intensive case manage-
ment on housing stability among homeless adults with mental
illness: a randomized trial. JAMA 2015; 313:905–915

23. Lecrubier Y, Sheehan DV, Weiller E, et al: The Mini International
Neuropsychiatric Interview (MINI). a short diagnostic structured
interview: reliability and validity according to the CIDI. Eur Psy-
chiatry 1997; 12:224–231

24. Barker S, Barron N, McFarland BH, et al: A community ability
scale for chronically mentally ill consumers: part I. reliability and
validity. Community Ment Health J 1994; 30:363–383

25. Barker S, Barron N, McFarland BH, et al: A community ability
scale for chronically mentally ill consumers: part II. applications.
Community Ment Health J 1994; 30:459–472

26. Frane JW: A method of biased coin randomization, its implementa-
tion, and its validation. Drug Inf J 1998; 32:423–432

27. Macnaughton E, Stefancic A, Nelson G, et al: Implementing
Housing First across sites and over time: later fidelity and imple-
mentation evaluation of a pan-Canadian multi-site Housing First
program for homeless people with mental illness. Am J Com-
munity Psychol 2015; 55:279–291

654 ps.psychiatryonline.org Psychiatric Services 71:7, July 2020

HOMELESS SHELTER UTILIZATION IN THE AT HOME/CHEZ SOI TRIAL OF HOUSING FIRST

mailto:cherry.chu@mail.mcgill.ca
http://ps.psychiatryonline.org


28. Tsemberis S, McHugo G, Williams V, et al: Measuring homeless-
ness and residential stability: the Residential Time-Line Follow-
Back Inventory. J Community Psychol 2007; 35:29–42

29. Felitti VJ, Anda RF, Nordenberg D, et al: Relationship of childhood
abuse and household dysfunction to many of the leading causes of
death in adults. the Adverse Childhood Experiences (ACE) study.
Am J Prev Med 1998; 14:245–258

30. Lehman AF: Measures of quality of life among persons with severe
and persistent mental disorders. Soc Psychiatry Psychiatr Epidemiol
1996; 31:78–88

31. The At Home/Chez Soi Protocol Kit 5.01. Calgary, Canada Mental
Health Commission of Canada, 2010

32. Schwarz G: Estimating the dimension of a model. Ann Stat 1978; 6:
461–464

33. Celeux G, Soromenho G: An entropy criterion for assessing the
number of clusters in a mixture model. J Classif 1996; 13:195–212

34. Asparouhov T, Muthen B: Multiple Imputation With Mplus, Ver-
sion 2. Los Angeles, Mplus, 2010

35. Latimer EA, Rabouin D, Cao Z, et al: Cost-effectiveness of Housing
First intervention with intensive case management compared with
treatment as usual for homeless adults with mental illness: secondary
analysis of a randomized clinical trial. JAMANetw Open 2019; 2:e199782

36. Somers JM, Moniruzzaman A, Currie L, et al: Accuracy of reported
service use in a cohort of people who are chronically homeless and
seriously mentally ill. BMC Psychiatry 2016; 16:41

37. Lemieux AJ, Roy L, Martin MS, et al: Justice involvement among
homeless individuals with mental illnesses: are self-report and ad-
ministrative measures comparable? Eval Program Plann 2017; 61:86–95

Psychiatric Services 71:7, July 2020 ps.psychiatryonline.org 655

CHU ET AL.

http://ps.psychiatryonline.org

