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Objective: This study examined whether outcomes in housing, clinical
status, and well-being of persons with severe mental illness and a his-
tory of homelessness differ between those in supported housing and
those in community residences, two housing arrangements that sub-
stantially differ in the level of independence that is offered to its ten-
ants. Methods: A quasi-experimental 18-month follow-up study was
conducted with 157 persons newly entering supported housing and
community residences. The housing models accepted persons with
similar illness characteristics and homelessness histories, so that the
inability to randomly assign tenants to housing types could be com-
pensated for by propensity scoring methods. Tenure in housing was
examined by using survival models. Analyses of other outcomes used
hierarchical linear and regression models in both intent-to-treat
(N=139) and true-stayer (N=80) analyses. Results: Tenure in housing
did not differ by housing type. Substantial proportions of tenants in
both models remained housed during the follow-up period. Tenants in
supported housing reported greater housing satisfaction in terms of
autonomy and economic viability. Over time some tenants in support-
ed housing reported greater feelings of isolation. Independent of
housing type, symptoms of depression or anxiety at housing entry in-
creased the risk of poorer outcomes. Conclusions: The models of sup-
ported housing were viable portals of entry into community housing
for homeless persons, even for consumers with characteristics indicat-
ing that they would have been more likely to be placed in community
residences. The results suggest that greater clinical attention should
be paid to persons who exhibit depression or anxiety when entering
housing. (Psychiatric Services 57:982-991, 2006)
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his study examined whether
I outcomes in housing, clinical
status, and well-being of per-
sons with severe mental illness and a
history of homelessness differ be-
tween those in supported housing
and those in community residences.
Supported housing, in its ideal form,
fosters independence by providing
tenure rights and flexible levels of
support that are not a condition of
tenancy. To promote community inte-
gration, tenants with mental disorders
in supported housing are not distin-
guished from others and are present-
ed with choices about housing and
services. Supported housing advo-
cates contend that these operating
principles (1-5) are associated with
both housing stability and appropri-
ate use of mental health services, ef-
fects that in turn are expected to re-
sult in improved clinical and daily liv-
ing functioning. Housing preference
surveys among homeless persons with
psychiatric disabilities have found
that they prefer independent housing
with features of supported housing
rather than group residential treat-
ment facilities (6-9).

Others argue that supported hous-
ing disregards clinical reality (10),
that only a “small, high-functioning
group” (11) can succeed in these set-
tings (12-14), and that without
mandatory services those with lower
functioning can suffer feelings of iso-
lation. A continuum of options based
on the services and supports provid-
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ed and levels of autonomy afforded
to the tenant is seen as a preferable
approach (11,15,16). Most often, the
entry point into the housing continu-
um for persons who are homeless or
who are released from hospitals is a
community residence in which par-
ticipation of residents in mental
health services is typically mandatory
and the daily life of a resident is high-
ly structured. Tenants are expected
to transition to more autonomous
forms of housing when they are
“ready” (17,18).

In a 2004 article Rog (19) reviewed
ten studies of supportive and sup-
ported housing, including the McK-
inney Demonstration Program, the
Center for Mental Health Services
(CMIS) Homeless Prevention Pro-
gram, and the CMHS Housing Initia-
tive. She concluded, as did Lipton
and colleagues (20), that “once in
housing with supports, a majority of
individuals with serious mental ill-
ness stay in housing” regardless of
the housing model. However, com-
parisons of supported housing mod-
els and other models have yielded in-
consistent results (19). Of note is the
cost-effectiveness of supported hous-
ing compared with that of “evolving
consumer households” (21) and
homelessness (22).

To expand the knowledge base, the
Substance Abuse and Mental Health
Services Administration (SAMHSA)
funded a multisite study to compare
housing, clinical, and well-being out-
comes of persons with severe mental
illness in supported housing as de-
scribed above and in other models in
the continuum. This article reports
findings from the New York City site-
specific study, in which two distinct
types of supported housing were
compared with nine fairly similar
community residences operated by
three agencies. All the housing
providers believed that they had been
accepting similar populations, which
provided a basis for comparisons. The
predominately homeless, ethnically
diverse sample in the New York City
sites provided an additional opportu-
nity to reexamine the role of factors
that have been reported to contribute
to housing instability—abusing sub-
stances, being a male, being non-
white, and having a diagnosis of schiz-

ophrenia or schizoaffective disorder
(23,24). Individuals involved in site
management, tenant representatives,
housing specialists, and consumer ad-
vocates were collaborative partners in

all phases of the study.

Methods

Design

Conducting services research within a
large complex system, such as the sys-
tem in New York City, presents many
design challenges. Neither the sites
nor the participants were randomly
chosen, and participants could not be
randomly assigned to housing types.
Selection of housing sites was based
on recommendations from housing
specialists in New York City. Study
participants were consecutive tenants
who entered the selected sites be-
tween October 14, 1998, and April
19, 2000, and who provided informed
consent to participate. Tenants were
referred to housing from hospitals,
shelters, the streets, and clinics. Par-
ticipants had a primary diagnosis of
schizophrenia, schizoaffective disor-
der, or bipolar or depressive disor-
ders. All were 18 years of age or older
and had not been housed at the entry
site during the past three months. Re-
search approval was obtained from
the institutional review board of the
Nathan Kline Institute for Psychiatric
Research.

Prestudy analysis of similar cohorts
was conducted, which indicated that
persons in the two housing models
had sufficient commonalities to allow
use of a stratified analysis approach to
compensate for nonrandomization.

Baseline interviews took place as
soon as possible after the tenant
moved into the housing. For tenants
in both housing models, the interview
took place an average of 3.5 weeks af-
ter housing entry. Two follow-up in-
terviews were conducted at approxi-
mately six and 12 months later. At 18
months, only a subset of tenants
(those enrolled during the earlier
months of the study) was interviewed
because of limited project funds.

Sample

Housing sites. A fidelity instrument
expressly developed for the SAMH-
SA multisite study was used to score
the housing models on a number of
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dimensions that, taken together, en-
compass the ideal characteristics of
supported housing. In New York
City, supported housing scored high-
er on this instrument than the com-
munity residences in terms of the
level of integration of the housing
population with community popula-
tions, the separation of service and
housing functions, and the provision
of rights of tenure. Community resi-
dences generally scored higher on
the quality of the housing. Little dif-
ference was found in individualiza-
tion of services and the privacy af-
forded by the housing.

In all participating sites, tenants
were helped to obtain any public as-
sistance to which they were entitled.
The two participating supported
housing models offer services and
supports through an agency that is in-
dependent of the housing, but the
models have differing philosophies of
housing and community integration
(25). In the first variant, tenants,
mostly living alone, reside in studio or
one-bedroom apartments located
throughout the city. Sobriety and
treatment are not preconditions for
housing (26). An assertive community
treatment team that sees tenants at
least once a week and provides med-
ication and money management also
provides support and treatment serv-
ices. The team is available around the
clock. Recreational programs, such as
art, photography, and writing classes,
are offered at a central location.

In the second variant, tenants live in
a renovated residential hotel in studio
apartments, each with a bathroom and
kitchenette. Thirty percent of units in
the hotel are for persons with mental
illness. All tenants are prescreened for
evidence of six months of clean and
sober behavior, and they can be asked
to leave if they do not maintain good-
neighbor status—for example, without
too many complaints from neighbors.
Ons-site crisis services are continuously
available to tenants in coordination
with a New York City psychiatric
emergency service. On-site case man-
agers are available to all tenants, as are
additional services and amenities, such
as a job training program, gym, and
computer room. Use of these re-
sources is voluntary.

In each supported housing pro-
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gram, tenants pay 30 percent of their
income toward rent, and their re-
spective agency guarantees the re-
mainder of the rent. Tenants are re-
sponsible for meals and utility ex-
penses. A money management pro-
gram ensures payment for rent and
utilities. Other monies are discre-
tionary tenant income. The total di-
rect cost for shelter and services in
both models is approximately $1,200
per tenant per month (27).

The three agencies that operate the
nine community residences provide
intensive supportive services in the
residences, which are only for per-
sons with mental illness. These resi-
dences are in buildings with single or
shared rooms or with studio apart-
ments. All buildings have common
dining, meeting, and services space.
All new tenants are required to use a
meal plan. It is strongly recommend-
ed that consumers attend a continu-
ing day treatment or rehabilitation
program. Each tenant is assigned a
housing case manager and may have
other case managers. Three commu-
nity residence sites are designed to
serve clients with both mental illness
and substance use disorders. At all
community residence sites, sobriety is
closely monitored, and loss of sobri-
ety results in mandatory treatment or
expulsion from housing. Housing
staff are available around the clock.
Recreational activities are provided at
each site.

Tenants in community residence
programs turn their monthly income
over to the housing agency, from which
they receive an agency-specified per-
sonal needs allowance. Expenses for
meals and utilities are deducted from
the monthly allowance. The total direct
cost for shelter and services averages
approximately $2.400 per tenant per
month (27).

Tenants. Consent rates for study-el-
igible tenants in both models were
over 95 percent. Initially 157 persons
enrolled, 75 (48 percent) in support-
ed housing and 82 (52 percent) in
community residences. Eight partici-
pants in supported housing and ten in
community residences completed
only a baseline interview and were
dropped from the study, which result-
ed in a sample of 139. The 18 persons
not included in the study were not
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significantly different from the re-
maining group on any baseline char-
acteristics. Overall, 80 percent of per-
sons were available for the 12-month
interview. The 18-month interviews
were conducted with only 91 en-
rollees (those with the earliest enroll-
ment dates). Nineteen persons had at
least two interviews but subsequently
refused to participate, were lost to
follow-up, or died (one death in each
housing condition). Field staff boost-
ed follow-up rates by searching shel-
ter and jail records, canvassing partic-
ipants” old haunts, and contacting
friends and relatives identified by
participants and workers from partic-
ipants’ initial placements.

Measurement

Descriptors. Baseline data were from
self-reports of demographic charac-
teristics, homelessness, treatment
history, physical and mental status,
and referral source. Substance use
and psychiatric diagnoses were ob-
tained from two sources: a centralized
housing placement data set main-
tained for all sites by the New York
City Center for Urban and Commu-
nity Services, which is part of New
York/New York housing, and directly
from the agency providing supports
to participants in scatter-site New
York City apartments.

Outcomes. Days in initial place-
ment were obtained from a self-re-
port residential history instrument
(28). The instrument asks tenants
about the places where they have
slept, starting with the night before
the interview and for the previous six
months. Places include other hous-
ing, housing of family and friends,
treatment facilities, shelters, and the
street or jail. Tenants were consid-
ered to be in their housing unit if it
was held for them while they were in
the hospital or in jail, which would be
the case for any person whose rent is
paid through a period of time spent in
a hospital or jail.

Housing satisfaction was measured
with a scale developed for the
SAMHSA multisite study (29). Analy-
ses of overall housing satisfaction
were conducted, and subscales as-
sessed a tenant’s perceptions of the
housing condition (environment),
levels of independence and physical

autonomy afforded by the housing
(autonomy), and facilitation of social
interactions (social). Two additional
single items assessed economic satis-
faction (available money to spend af-
ter housing costs are met) and pro-
gram satisfaction (the ease of contact-
ing a program case manager).

Clinical outcomes included emer-
gency department and crisis service
use and the total and subscale scores
on the depression-anxiety, impulsivi-
ty, and psychosis subscales of the Ba-
sis-32, a clinical and functioning as-
sessment scale (30). Personal well-be-
ing outcomes were an aggregate score
of a subset of items on “community
integration” adapted from the Social
Integration Scales (31), which inven-
tories “community-type” activities;
“isolation” items from the UCLA
Loneliness Scale, Version 3 (32); the
Overall Choice and Empowerment
Scale (33); and the item on global
quality of life from the Lehman Qual-
ity of Life Scale (34).

Statistical analyses

Propensity scoring. Propensity scor-
ing, widely applied in health-related
research since 1983 (35), was used
because randomization was not possi-
ble. Randomization allows causal in-
ference to be made about the effect
of the housing condition on outcome.
With propensity scoring, randomiza-
tion is mimicked and causal infer-
ences can be made. The propensity
score for each study participant is the
probability of being assigned to sup-
ported housing. It is used to form
groups (strata) of persons with similar
probabilities of being assigned to sup-
ported housing. The score was ob-
tained by using logistic regression.
The dependent variable in the model
is “being assigned to supported hous-
ing” (yes or no), and the covariates in-
cluded a person’s background charac-
teristics. Covariates were education,
age, having children younger than 18
years, gender, ethnicity, homeless
days in the previous 12 months, per-
ceived health status, age at first con-
tact with the mental health system,
lifetime hospitalizations, diagnosis,
Basis-32 depression subscale score,
Supplemental Security Income and
Social Security Disability Insurance
status, number of times arrested or

PSYCHIATRIC SERVICES ¢ ps.psychiatryonline.org ¢ July 2006 Vol. 57 No. 7



picked up for any crime in the past six
months, referral source into housing,
lifetime alcohol use, and drug use in
the previous six months.

The propensity scores were used to
form three groups (strata) of persons
defined by low, medium, and high
scores. Within strata, randomization
is mimicked as all persons have a sim-
ilar probability of being assigned to
supported housing, and thus causal
inferences can be made. Tenants in
stratum 1 represent what the current
system would view as the least likely
candidates for supported housing
(because they have the smallest prob-
ability of being assigned there),
whereas those in stratum 3, would be
considered the most likely.

In our use of propensity scores,
outcome comparisons are made with-
in strata and not directly for the total
sample. However, the effect can be
tested for significance for the sample
as a whole if the directionality of the
effect size is the same in each stra-
tum. In this case, effects are essen-
tially averaged across strata and test-
ed for significance. In theory, persons
within a stratum in the two housing
conditions are not expected to differ
in the multivariate distribution of
their covariates (36), but as in ran-
domization, univariate differences in
characteristics may be seen and con-
trolled for by the use of covariates in
regression models.

Statistical models

Several modeling techniques were
used in our analysis. For all analyses,
finding are reported at the p<.05 level.

Survival models. Kaplan-Meier
survival models were used to estimate
the amount of time in initial place-
ment for each housing type within a
propensity stratum. These distribu-
tions were compared by using a log-
rank test. Cox models were used to
examine the impact on time in initial
placement by means of a stepwise en-
try mode of housing model, propensi-
ty stratum, propensity—by—housing
model interactions, and baseline co-
variates.

Regression models. Hierarchical
linear models were used to examine
the effects of time and housing mod-
el on tenant outcomes. These models
included the propensity stratum, in-

teraction terms to allow propensity-
specific stratum analysis of housing
effects, and baseline variables that
were hypothesized to moderate all
outcomes: the Basis-32 depression
score, diagnosis, substance abuse sta-
tus, and referral source. Additional
baseline covariates were not includ-
ed, as they would have saturated the
models. In these models, under the
assumption of data missing at ran-
dom, participants who had missing
data but who had completed at least
two interviews were included because
their linear trend could be deduced.

Point-in-time regression models
were used to examine the effects of a
larger number of covariates on out-
comes than could be handled in the
more complex models. In these analy-
ses, propensity stratum was included
as a covariate. Models were fit for
each outcome variable at each inter-
view time point. Across these models,
sample sizes vary because of changes
in response rates over time.

Intent-to-treat and “true-stayer”
samples. For the hierarchical and re-
gression models, analyses were per-
formed on both intent-to-treat
(N=139) and “true-stayer” (N=80)
samples. The intent-to-treat analyses
in effect examined the impact of the
initial assignment on outcome, be-
cause tenants were identified with
their initial placement even if they
moved, dropped out of housing, or
had long residential treatment stays or
time in jail. The true-stayer analysis
examined the impact of the housing it-
sell and required a sample of partici-
pants who had had a “sufficient dose”
of their initial placement. The true-
stayer analysis approach that we used
is based on Little and Rubin’s (37) po-
tential outcomes model.

To be a true stayer, a tenant had to
be in the study for at least 365 days, of
which at least 180 days (not necessar-
ily sequential) were spent in the hous-
ing in which he or she was initially
placed. Days in treatment settings
and brief sojourns elsewhere were al-
lowed if the housing slot was main-
tained, but persons who had multiple
moves to jail or prison, to a shelter, or
to the street—or who had a single stay
in these settings of more than 20
days—were excluded. Second, the
potential-outcomes model also re-
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quires that true stayers in one condi-
tion be true stayers in the alternate
condition—a “potential outcome”
that can only be predicted because it
is not observed. We used a logistic re-
gression model to predict if a true
stayer in one condition would have
been a true stayer in the alternate
condition. Causal inference about the
efficacy of the housing intervention
can be made for the potential-out-
come true-stayer sample (37).

Results
Baseline characteristics
Intent-to-treat sample. In the intent-
to-treat sample (N=139), participants
in supported housing differed signifi-
cantly (p<.05) from those in communi-
ty residences on a number of charac-
teristics. The supported housing par-
ticipants were older, more likely to be
white and less likely to be black, and
less likely to have children younger
than 18. They also had, on average,
fewer lifetime hospitalizations and
were less likely to take medications for
mental health, to have diagnoses of
psychosis, and to have abused sub-
stances in the past. Because we con-
ducted outcome analyses only within
propensity strata, the population dif-
ferences that were observed for the to-
tal sample were mitigated.
True-stayer sample. The true-stay-
er sample (N=80) was somewhat old-
er than the other participants (N=59),
more likely to be white, less likely to
be black, and more likely to have ma-
jor depression than schizophrenia.
The differences between the support-
ed housing tenants and the communi-
ty residence tenants were similar to
those found for the intent-to-treat
sample, but no direct comparisons
are made of these groups in total.

Propensity stratum samples

Between-stratum comparisons. Com-
pared with tenants in strata 2 and 3,
stratum 1 tenants were significantly
younger, less educated, more likely to
be black, and younger at first contact
with the mental health system; they
also had more lifetime hospitaliza-
tions. They were more likely to have
schizophrenia or schizoaffective dis-
order than tenants in stratum 3, who
were more likely to have bipolar dis-
order or major depression. Stratum 1
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tenants were more likely to have been
referred from hospitals and shelters
or the street and to have children
younger than 18 than tenants in the
other two strata. As expected, in
propensity strata 1 and 3, the number
of participants in each housing type
differed considerably, with a larger
number in community residences in
propensity stratum 1 and a larger
number in supported housing in
propensity stratum 3.

Within-stratum comparisons. Ta-
bles 1 and 2 present the baseline
characteristics of tenants in each
housing condition by propensity stra-
tum for the intent-to-treat sample
and for the true-stayer sample. For
both samples, tenants’ characteristics
within a propensity stratum are bet-
ter balanced between the housing
conditions.

At baseline, in stratum 1 in both the
intent-to-treat and true-stayer samples,
persons in supported housing reported
greater housing stability before study
entry than those in community resi-
dences. They also had better Basis-32
scores on subscales measuring relation
to self and others and depression-anxi-
ety. They were also less likely to report
previous use of substances. For the in-
tent-to-treat sample only, persons in
supported housing had better scores
on the Basis-32 global score and on the
psychosis subscale than those in com-
munity residences. In the true-stayer
sample only, persons in supported
housing were more likely to have been
referred from hospitals and those in
community residences were more like-
ly to have been referred from shelters.

At baseline, in stratum 2 in the in-
tent-to-treat sample, no statistical dif-
ferences were found between tenants
in housing models. In the true-stayer
sample, proportionately more per-
sons in supported housing had mood
disorders and none had schizophre-
nia. At baseline, in stratum 3 in both
the intent-to-treat and true-stayer
samples, persons in supported hous-
ing had poorer psychosis scores.

Outcomes

Days in initial placement. Table 3
presents the model estimates of the
percentage of tenants in each propen-
sity stratum who remained housed in
their initial placement at six, 12, and
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18 months. Log-rank tests indicate
that in each stratum, there was no sta-
tistical difference between the hous-
ing model survival curves. The esti-
mated percentage of tenants still in
initial placement at 12 months ranged
among the strata from 72 to 87 per-
cent for supported housing and from
62 to 71 percent for community resi-
dences. At 18 months, the range was
64 to 80 percent for supported hous-
ing and 37 to 71 percent for commu-
nity residences.

Although the differences are not
statistically significant, the data sug-
gest a comparatively longer time in
initial placement for participants in
supported housing in stratum 1. Sev-
eral persons left community resi-
dences in less than 100 days, whereas
in supported housing, the earliest exit
occurred well after 100 days. By 18
months, 31 percent of those in sup-
ported housing were estimated to
have left, compared with 63 percent
of those in community residences. In
stratum 3, exits from supported hous-
ing occurred later than in the other
strata, with 80 percent estimated to
still be in supported housing at 18
months, compared with 71 percent in
community residences.

The Cox models, in agreement with
the log-rank tests, showed no statisti-
cally significant impact on time in ini-
tial placement of the housing model,
propensity stratum, or propensity-by-
group interaction. Participants most
likely to exit, in stepwise order, were
younger, had less education, were
more likely to have a diagnosis of
bipolar disorder than any of the other
diagnoses, and had more previous
lifetime hospitalizations.

Housing satisfaction and clinical
and well-being outcomes. Table 4
summarizes the significant treatment
effects of housing model in relation to
other outcome measures. This table
combines findings from the intent-to-
treat and true-stayer samples that re-
sulted from the hierarchical linear ap-
proach. All estimates of the coeffi-
cients of each of the models are not
displayed; however, we do indicate
whether the treatment effect was sig-
nificant (p<.05) at a given time point.
In the table a significant treatment ef-
fect in the intent-to-treat analysis is
denoted by an open box and by a par-

tially filled box in the true-stayer
analysis. A significant treatment ef-
fect in both analyses is denoted by a
filled box. A plus sign indicates that
the outcome in supported housing
was significantly better than in com-
munity residences, and a minus sign
indicates that the relationship was re-
versed. (More details of the statistical
analysis can be obtained from the cor-
responding author.)

Housing satisfaction. For effect
size averaged over strata and for each
time point, the true stayers in sup-
ported housing reported significantly
greater autonomy and economic sat-
isfaction in regard to their housing
than the true stayers in community
residences. True stayers in stratum 2
were significantly more satisfied with
their environments and socializing
opportunities at each time point.

Clinical outcomes. For effect size
averaged over strata and for each
time point, the true stayers in sup-
ported housing had significantly less
use of crisis services than those in
community residences.

Well-being. In stratum 2, true stay-
ers in supported housing reported
significantly greater feelings of isola-
tion than those in community resi-
dences at 18 months. At 12 months
they also reported greater feelings of
isolation, but the difference was not
significant (p<.06). For propensity
stratum 3, in the intent-to-treat analy-
sis only, from baseline to 12 months
those in supported housing reported
significantly less empowerment than
those in community residences.

Modifiers of outcome
Regression analyses indicated that
many baseline covariates influenced
outcomes (data not shown). We re-
port here only on the mutable factors
of depression-anxiety symptoms and
substance abuse—and only if the fac-
tors had a significant impact on more
than one outcome at more than one
time point in the true-stayer analysis.
Higher baseline scores on depres-
sion-anxiety had sustained impact
throughout the study period for per-
sons in both housing models. As a re-
sult, people experienced less housing
satisfaction, greater use of crisis servic-
es, more isolation, less community in-
tegration, less empowerment, and
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Table 1

Baseline characteristics of tenants with mental illness in the intent-to-treat sample (N=139), by propensity stratum and

housing type*
Stratum 1 Stratum 2 Stratum 3
Supported Community Supported Community  Supported Community
housing residences  housing residences  housing residences
Characteristic (N=10) (N=37) (N=18) (N=28) (N=39) (N=7)
Demographic
Female (%) 40 35 28 43 31 29
Age (mean+SD years) 34.7+7.9 36+7.9 41.6+11.2 41.3+10 47.4+10.1 41.6+8.5
Race (%)
Hispanic 40 32 22 21 21 29
White 0 5 28 14 44 29
Black 50 54 28 43 26 29
Other 10 8 22 21 10 14
Children younger than 18 (%) 30 43 17 25 8 14
Education (%)
Less than high school 70 73 22 29 31 29
High school 20 19 17 36 33 14
More than high school 10 8 61 36 36 57
Housing in six months
before entry (mean+SD days)
Housed 35+39 15+26 13+£22 22+35 25+35 15+36
Homeless 13+31 43+35 42+38 27+36 44+40 49+37
Health and functioning
Perceived health status (%)
Excellent 20 16 0 25 18 0
Very good 30 5 29, 18 28 57
Good 20 27 33 29 31 14
Fair 20 41 39 25 23 14
Poor 10 11 6 4 0 14
Basis-32 subscale
(mean=SD score; range, 0-4)>
Global functioning® 50+.48 .96+.64 .84+.79 54+.52 .69+.58 43+.39
Relation to self and others® .56+.58 1.31+1.05 1.02+.92 .59+.6 .88+.81 63+.78
Depression-anxiety® B57+.57 1.32+.96 1.01+1.02 73+.69 81+.77 50+.51
Daily living and role functioning 66+.73 1.02+.79 1.07+.94 .66+.68 .88 +£.80 57+.58
Impulsive-addictive .32+.64 36+.43 38+.57 .38+.65 .33+.33 26+.41
Psychosis®4 25+.37 .63+.69 .60+.86 25+.54 44+.59 0+0
Prior mental health services
Lifetime hospitalizations
(mean+SD) 9.1+5.8 16.5+29.9 4.3+7.3 4.1+4.3 3.4+5.7 9.7+12.2
Age at first mental health contact
(mean+SD years) 17+6.6 18+8.5 24.5+12.6 24+12.6 24.6+12.4 23.7+11.7
Axis I diagnosis (%)
Schizophrenia 60 51 28 50 28 14
Schizoaffective 30 35 33 36 8 14
Bipolar 10 5 17 11 28 29
Major depression 0 8 22 4 36 43
Substance abuse (%)°©
No substance abuse 60 11 72 36 67 43
Alcohol only 10 5 6 7 5 14
Tllegal drug 0 22 0 11 13 14
Polysubstance abuse 30 62 22 46 15 29
Referral source (%)¢
Hospital 70 32 33 43 23 43
Shelter 10 65 56 29 41 43
Other 20 3 11 29 36 14

# Tenants in stratum 1 would be considered the least likely candidates for supported housing, and those in stratum 3 would be considered the most likely.

b Higher score indicates poorer functioning.

¢ Significant difference between the two housing groups within stratum 1, based on t tests (p=<.05)
d Significant difference between the two housing groups within stratum 3, based on t tests (p<.05)

¢ Significant difference between the two housing groups in stratum 1, based on multinomial distributions (p=<.05)
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Table 2

Baseline characteristics of tenants with mental illness in the true-stayer sample (N=80), by propensity stratum and housing

type®

Stratum 1 Stratum 2 Stratum 3
Supported Community Supported Community  Supported Community
housing residences  housing residences  housing residences
Characteristic (N=T) (N=15) (N=11) (N=16) (N=26) (N=5)
Demographic
Female (%) 29 20 36 31 39 40
Age (mean+SD years) 36.0+8.4 37.6+ 7.3 46.2+10.3 42.4+12.0 47.9+10.6 42.3+7.9
Race (%)
Hispanic 29 53 9 19 15 40
White 0 7 46 25 58 40
Black 71 33 18 31 15 20
Other 0 7 27 25 12 0
Children younger than 18 (%) 14 33 27 19 12 20
Education (%)
Less than high school 72 67 18 25 23 40
High school 14 27 9 44 31 0
More than high school 14 7 73 31 46 60
Housing in six months
before entry (mean+SD days)
Housed? 51+37 14423 19+25 30+39 35.4+37.8 21.0+42.5
Homeless 18+36 36+37 48+33 9+18 39.8+36.9 37.4+35.7
Health and functioning
Perceived health status (%)
Excellent 14 13 0 19 23 0
Very good 29 0 18 19 15 40
Good 29 33 36 31 39 20
Fair 14 47 37 25 23 20
Poor 14 7 9 6 0 20
Basis-32 subscale
(mean=SD score; range, 0—4)°
Global functioning 43+.48 .92+.61 1.08+ .88 .68+.62 75+.65 .38+.40
Relation to self and others? 47+.55 1.39+1.22 1.32+.96 .82+.65 .93+.88 54+.72
Depression—anxietyb 48+.58 1.34+1.0 1.38+1.12 .83+.79 .93+.88 33+.42
Daily living and role functioning 55+.64 .85+.82 1.23+1.07 81+.75 91+.82 49+.64
Impulsive-addictive 29+.76 29+.33 53+.67 46+.70 .39+.34 37+.45
Psychosis? 25+.38 D775 .80+1.02 .39+.68 A47+.65 0+0
Prior mental health services
Lifetime hospitalizations (mean+SD)  9.2+6.3 19.1+32.5 2.5+3.0 4.4+48 3.5+6.6 12.4+13.8
Age at first mental health contact
(mean+SD years) 18.7+6.7 15.5+7.1 26.5+18.7 22.9+13.0 25.9+13.1 24.8+13.7
Axis I diagnosis®
Schizophrenia 71 47 0 44 19 0
Schizoaffective 29 40 46 44 8 0
Bipolar 0 0 18 6 23 40
Major depression 0 13 36 6 50 60
Substance abuse’
No substance abuse 57 0 73 31 77 40
Alcohol only 14 7 9 6 0 20
Tllegal drug 0 27 0 6 11 20
Polysubstance abuse 29 67 18 56 12 20
Referral source
Hospital 57 53 9 50 15 40
Shelter 14 47 73 6 35 40
Other 29 0 18 44 50 20

 Tenants in stratum 1 would be considered the least likely candidates for supported housing, and those in stratum 3 would be considered the most likely.
b Significant difference between the two housing groups within stratum 1, based on t tests (p=<.05)

¢ Higher scores indicate poorer functioning.

d Significant difference between the two housing groups within stratum 3, based on t tests (p=<.05)

¢ Significant difference between the two housing groups in stratum 2 based on multinomial distributions (p..05)

f Significant difference between the two housing groups in stratum 1 based on multinomial distributions (p..05)
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poorer quality of life. For both housing
models, polysubstance abusers (per-
sons who abused both alcohol and
drugs) reported less community inte-
gration and less satisfaction with the
autonomy and social aspects of their
housing situation than did those who
abused only alcohol. Polysubstance
abusers also had higher overall Basis-
32 scores than those who abused only
drugs or who did not abuse substances.

Discussion

As a likely result of triage decisions
made by the existing placement sys-
tem, participants who enrolled in
supported housing were less likely
than those in community residences
to have thought disorders and poly-
substance abuse and also less likely to
have extensive histories of hospital-
ization. Our study was not conducted
to examine the appropriateness of
the triaging system, a system that ap-
pears to place persons in housing ac-
cording to their clinical histories.
Rather, it was undertaken to compare
the outcomes of similar tenants in
two different housing models. If ten-

Table 3

Estimated percentage of tenants with mental illness residing in their initial housing
placement at three follow-up points, by propensity stratum and housing type®

Log-rank
Stratum and housing type 6 months 12 months 18 months test p
Propensity stratum 1 .28
Supported housing (N=10) 80 80 69
Community residences (N=37) 78 62 37
Propensity stratum 2 .59
Supported housing (N=18) 89 72 64
Community residences (N=28) 93 74 69
Propensity stratum 3 .65
Supported housing (N=39) 95 87 80
Community residences (N=7) 100 71 71

* From Kaplan-Meier survival curves

ants had been randomly assigned to
housing, the differences in clinical
status may not have occurred.
Propensity scoring was used to mim-
ic randomization. It acted to balance
the distribution of diagnoses in the
true-stayer sample in strata 1 and 3
but not in stratum 2; it also balanced
hospitalization histories in all strata
in both analyses.

If we notionally interpret propensi-

ty strata as the system’s view of ap-
propriate placement, then the fact
that stratum-specific survival curves
did not differ by housing type—a ro-
bust finding across the two analy-
ses—suggests that residential success
may be independent of the triaging
rules in place for housing referral.
Undetectable differences may be
due to small sample sizes. However,
we note that the empirical data do

Table 4

Significant treatment effects at baseline and at six, 12, and 18 months for tenants with mental illness in the intent-to-treat and

true-stayer samples, by propensity stratum

Stratum 1

Stratum 2 Stratum 3

Average over strata

Variable 0 6 12

18

0 6 12 18 0 6

12 18 0 6 12 18

Housing
satisfaction
Overall
Environment
Autonomy
Social
Economic
Program
Use of crisis
services
Basis 32
Overall
Depression
Impulsivity
psychoses
Isolation
Community
integration
Quality of life

Empowerment

+H +H

+E 4=

+0

+[=]
+H
+H
+O

+[x]
+[=]
+[a]
+O

+H
+H
+H
+0O

+H
+H
+H
+0O

+H +l

+[=]
+[=] +[=]

+[=] +[=]

-0 -0

+0O  +[= +[=
+l

+H

+O
+[|]

+H
+l
+H
+H

+[|] +H +[|]

+E= (= +H  +H +H

+E= (= +E +@ +[x=] +[=]

-0

 Tenants in stratum 1 would be considered the least likely candidates for supported housing, and those in stratum 3 would be considered the most likely.
+[0 Outcome in supported housing significantly better than outcome in community residences, intent-to-treat sample only

+[8 Outcome in supported housing significantly better than outcome in community residences, true-stayer sample only

+Hl Outcome in supported housing significantly better than outcome in community residences, both samples

— A minus sign preceding a symbol indicates that outcome in community residences was significantly better than in supported housing.
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suggest that in propensity stratum 1,
tenants in supported housing were
more likely to remain in their initial
placement than their counterparts in
community residences, which was
not the case in strata 2 and 3. How-
ever, the survival curves of tenants in
strata 2 and 3 appear very similar.

Demographic characteristics that
are commonly reported to influence
housing stability played no consistent
role in this study. No gender differ-
ences were found. Being nonwhite did
not have an impact on housing tenure.
In contrast to what others have report-
ed (19,38), younger tenants tended to
fare worse than older ones. Mood dis-
orders did affect tenure as expected
(38), although bipolar disorder, rather
than depression or anxiety, predicted
the poorest outcomes.

Supported housing and communi-
ty residences were markedly differ-
ent in terms of fidelity scores on
community integration and in rights
of tenure, two critical measures of
normalized housing. Tenants in sup-
ported housing reported having more
physical autonomy and more pocket
money after paying rent, perhaps a
further reason for consumers’ prefer-
ence for this housing model (38).
However, freedom can have its costs.
At 18 months, supported housing
tenants in the group deemed by the
system to be moderately ready for
supported housing (propensity stra-
tum 2) reported greater feelings of
isolation than their counterparts in
community residences, a concern
other commentators have voiced
(11,15,16,39). The service and sup-
port functions of community resi-
dences may play a positive role, be-
cause tenants cannot remain isolated
in their rooms, whereas in supported
housing there is no requirement for
engagement. Supported housing ten-
ants in stratum 2 were more likely to
have a diagnosis of major depression
than of schizophrenia. More targeted
efforts may be needed to facilitate so-
cialization for this group.

The supported housing sites on av-
erage were half as costly to operate as
the community residences. On the
basis of the effectiveness measure
chosen to assess cost-effectiveness,
supported housing would appear ei-
ther more cost-effective or at least

990

less costly. However, tenants in both
housing models used a broad spec-
trum of resources, which may indi-
cate the successful influence of both
housing models on their behavior.
For a full assessment of housing
costs, the cost of disparate resources
must be integrated into a cost analy-
sis, particularly if cost-effectiveness is
to be judged. We are in the process of
more fully specifying a cost-effective-
ness model that expands the costs to
include other social cost dimensions.

The strongest modifier of multiple
outcomes was self-reported depres-
sion-anxiety at baseline. This clinical
factor was correlated at many time
points with housing dissatisfaction
and other measures indicating poor
outcome related to community living.
We found poorer outcomes on sever-
al measures for those with a previous
history of polysubstance abuse than
for those who abused alcohol only. A
link between poor outcomes, poly-
substance abuse, and depression war-
rants further exploration.

Some limitations should be noted.
A randomized design, which is
preferable for causal inference, could
not be employed, because of entry
into the housing models from multi-
ple portals. We addressed this limita-
tion by using state-of-the-art statisti-
cal methods to allow appropriate hy-
pothesis tests to be performed. Pow-
er considerations were influenced by
the modest sample size. The size of
the sample was constrained by the
enrollment criterion that study par-
ticipants be new entrants into the
housing during the one-year study
enrollment period, and turnover
rates in the housing were low. The
SAMHSA multisite study measured
many outcomes by using instruments
and systematic approaches to data
collection developed during the
closely monitored initiative (40). Its
logic model posited many hypothe-
ses. Although the study had sufficient
power to detect differences for hous-
ing stability, an extremely small p val-
ue would have been required to sta-
tistically adjust for the multiple com-
parisons that were made. Because we
did not protect for the familywise er-
ror rate, the findings should be
viewed as providing directions for fu-
ture targeted study.

Issues of generalizability also re-
quire discussion. Because sites were
not randomly selected to be repre-
sentative of the models, generaliza-
tions to other housing sites that use
these models should be made with
caution. Furthermore, our study ex-
amined two models of supported
housing. Because the providers re-
quested anonymity, it is not known
whether the findings for supported
housing would more aptly apply to
only one or both of the models. In ad-
dition, some agencies may have expe-
rienced temporal changes in opera-
tion that could have aflected the delivery
of supports and services and hence out-
comes. Furthermore, neighborhood fea-
tures for the housing sites (41,42)
and various characteristics of the
housing itself, such as the role of case
management or tenancy rights, were
not included in the analyses of hous-
ing outcomes.

Conclusions

The study provides evidence that two
particular models of supported hous-
ing were viable portals of entry into
the community for persons with se-
vere mental illness who were home-
lessness or newly released from the
hospital. Even persons in supported
housing who were more likely—or
equally likely—to be referred to
community residences remained sta-
bly housed in supported housing.
However, our findings were similar
to those of others: some persons in
supported housing may benefit from
socialization assistance to alleviate
feelings of isolation. Of particular
concern is that symptoms of depres-
sion and anxiety at baseline increased
the risk of poor outcome independ-
ent of housing situation. This finding
suggests a need for early screening
and attentive clinical monitoring.
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