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Objective: Permanent supportive housing (PSH) programs
are being implemented nationally and on a large scale.
However, little is known about PSH for transition-age youths
(ages 18 to 24). This study estimated health services costs
associated with participation in PSH among youths and ex-
amined the relationship between fidelity to the Housing First
model and health service outcomes.

Methods: Administrative data were used in a quasi-
experimental, difference-in-differences design with a pro-
pensity score—matched contemporaneous control group to
compare health service costs among 2,609 youths in PSH
and 2,609 youths with serious mental illness receiving public
mental health services in California from January 1, 2004,
through June 30, 2010. Data from a survey of PSH program
practices were merged with the administrative data to ex-
amine changes in service use among 1,299 youths in 63 PSH
programs by level of fidelity to the Housing First model.

Permanent supportive housing (PSH) has been demon-
strated to be an effective approach to reducing homelessness
among persons with serious mental illness and engaging
them in treatment (1). These models typically provide im-
mediate housing and access to either intensive case man-
agement or a multidisciplinary treatment team, as well as
community supports that provide flexible, consumer-driven
services (2). PSH has been shown to result in increased
housing stability and reduced costs for diverse target pop-
ulations, including persons with serious mental illness,
severe alcohol problems, and chronic general medical con-
ditions (3-9). However, less evidence exists for the effec-
tiveness of supported housing for nonadult populations,
such as transition-age youths—that is, individuals ages 18 to
24 who are making the transition to adulthood.

PSH may be an effective approach to engaging transition-
age youths with mental illness, who have higher rates of
homelessness, poverty, substance use disorders, and crimi-
nal justice involvement and lower rates of education and
employment than their peers without mental illness (10-14).
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Results: Total service costs increased by $13,337 among
youths in PSH compared with youths in the matched
control group. Youths in higher-fidelity programs had
larger declines in use of inpatient services and larger in-
creases in outpatient visits compared with youths in lower-
fidelity programs.

Conclusions: PSH for youths was associated with sub-
stantial increases in costs. Higher-fidelity PSH pro-
grams may be more effective than lower-fidelity programs
in reducing use of inpatient services and increasing
use of outpatient services. As substantial investments
are made in PSH for youths, it is imperative that these
programs are designed and implemented to maxi-
mize their effectiveness and their impact on youth
outcomes.
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The challenges inherent in the transition to adulthood are
often more difficult among youths with mental illness as a
result of emancipation among foster care youths, a lack of
natural mentors, and mental health service needs related to
life transitions that are not adequately met by the mental
health service system (15-17). A qualitative study of PSH
programs found that youth-oriented programs differed from
adult programs in their referral sources and their housing
and treatment strategies (18). Self-referrals were more com-
mon among youths, housing was more often considered
transitional and involved roommates, and services focused
to a greater extent on education geared toward youths’ gain-
ing meaningful employment. The focus of PSH on educa-
tion, employment, and the development of independent
living skills addresses commonly cited service needs among
transition-age youths (19,20).

A policy experiment in California provided an opportu-
nity to examine PSH programs for transition-age youths. On
November 2, 2004, California voters approved Proposition
63, the Mental Health Services Act (MHSA), which applies
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a tax of 1% on incomes over $1 million to fund public mental
health services (21). The cornerstone of the MHSA is the
implementation of full-service partnerships: team-based
PSH programs that do “whatever it takes” to improve
housing and recovery outcomes among persons with serious
mental illness who are homeless or at risk of homelessness
(5). The MHSA also supports a diverse array of programs,
including outreach and treatment for underserved pop-
ulations, prevention and early intervention programs, and
innovative approaches to service delivery. In this study,
I estimated changes in health service costs associated with
youth participation in California’s FSPs and examined the
relationship between fidelity to the Housing First model and
health service outcomes.

METHODS

PSH Programs Implemented Under the MHSA

The PSH programs in California provide individuals with
serious mental illness who are homeless or at risk of home-
lessness with subsidized permanent housing and multidis-
ciplinary team-based services with a focus on rehabilitation
and recovery. PSH services follow either an intensive case
management model or a multidisciplinary treatment team
model (22). Clients are recruited through outreach and re-
ferrals from psychiatric hospitals, emergency rooms, other
mental health programs, county agencies, jails, shelters,
rescue missions, and the street. Most PSH programs deliver
services to clients in real-world settings: in their homes,
workplaces, and other places in the community chosen by
the client or deemed of therapeutic value by staff. Crisis
intervention services are available 24 hours a day, seven days
a week.

PSH Study Sample and Propensity Score Matching

I used administrative data (described below) to identify
2,609 youths ages 18 to 24 with a diagnosis of serious
mental illness (defined as schizophrenia, bipolar disorder,
or major depressive disorder) who enrolled in PSH programs
between January 1, 2005, and June 30, 2009. Propensity score
methods were used to identify a comparison group of youths
with serious mental illness with demographic and clinical
characteristics and health service use profiles similar to those
of PSH clients (23,24). I identified 42,112 youths with serious
mental illness who were receiving outpatient mental health
services during the same time frame as youths enrolling in
PSH programs. Because these youths did not have participa-
tion dates corresponding to youths in PSH programs, I ran-
domly selected a participation date from the days on which an
outpatient mental health service was received. Using logistic
regression, I estimated a propensity score of PSH participa-
tion based on prior-year service utilization and partici-
pation month, as well as on age, gender, race-ethnicity, clinical
diagnosis, comorbid substance use disorder, Medicaid cover-
age, and county of residence. I identified a matched compar-
ison group by using nearest-neighbor matching (25). This
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approach has been used to identify comparison groups for
studies of PSH programs for adults (5,26,27).

Health Service Costs and Service Outcomes

Data on mental health service utilization and costs were
derived from multiple administrative data sets from the
State of California. The Department of Mental Health pro-
vided data on PSH enrollment, demographic characteristics,
clinical diagnoses, and mental health service utilization. The
Office of Statewide Health Planning and Development pro-
vided data on inpatient admissions (including both psychi-
atric admissions and those for general medical conditions)
and emergency department admissions (also related to both
mental and general medical conditions). The Department of
Health Care Services provided information on service costs.
Merging these data involved matching specific services across
multiple files in order to remove the overlap in reporting and
avoid double-counting of services. The resulting data set
captured all psychiatric services and their costs (except for
state hospitals and jails) as well as nonpsychiatric inpatient and
emergency department admissions.

Service use and costs were calculated for one year before
and one year after enrollment in the PSH program. I calcu-
lated costs for the following categories of service: inpatient,
crisis and residential services (including services provided by
crisis residential facilities, psychiatric health facilities, resi-
dential facilities, emergency departments, and institutions of
mental disease), and mental health outpatient (including
assessment, medication management, rehabilitation, and
therapy). Utilization and cost data were available from
January 1, 2004, through June 30, 2010. Thus clients had a
full year of exposure to services in their pre- and postentry
periods.

Fidelity to the Housing First Model Among PSH
Programs

Fidelity was measured at a point in time, from June through
November 2010, with the self-report Housing First Fidelity
Survey (28). Among the 58 counties in California, 53 (91%)
implemented PSH programs under the MHSA, and of these
counties, 23 (43%) participated in survey. Among partici-
pating counties, 93 of 135 FSP programs (69%) responded to
the survey. The survey measures fidelity to the Housing First
model across two factors and five domains. One factor
measures fidelity with respect to housing choice and struc-
ture, separation of housing and services, and service phi-
losophy. A second factor measures fidelity with respect to
service array and team structure. Factor scores were used to
rank programs by fidelity: the top 20% of programs were
designated as high fidelity and the bottom 20% were desig-
nated as low fidelity; the remaining were mid-fidelity (29).

Study Design and Statistical Analysis

Health service costs were analyzed by using a quasi-
experimental, intent-to-treat, difference-in-differences (DID)
design with a propensity score-matched contemporaneous
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control group (30). A DID estimator calculates the treatment
effect by estimating the pre-post difference and accounting
for possible confounding time trends by subtracting the ob-
served pre-post difference values from a control group. The
intent-to-treat design included all PSH participants even if
they were discharged from the program during the follow-up
period. Propensity score matching helped to ensure the val-
idity of the key assumption of the DID design: comparable
time trends between the PSH participants and an otherwise
comparable control group. Health service use by level of
fidelity to the Housing First model was analyzed using a pre-
post design among youths enrolled in PSH programs that
responded to the Housing First Fidelity Survey.

I used generalized linear models to estimate health
service costs and service outcomes. I used two-part models
to analyze inpatient and crisis and residential service costs.
The two-part model is commonly used to estimate health
care costs when the dependent variable is nonnegative and
when its distribution is noticeably skewed and kurtotic
(with a heavy right-hand tail) (31). I used logistic regression
to estimate the probability of any use and a model based on
a gamma family with a log link function to estimate costs
conditional on use of services. I used a single model based
on a Poisson family with a log link function to estimate
mental health outpatient costs. Total costs were estimated
as the sum of the estimated component costs. I used zero-
inflated negative binomial regression models to estimate
the number of outpatient visits (32-34). I selected these
specific distributions on the basis of standard tests for
assessing alternative generalized linear and transformed
models (35-37). I assessed goodness of fit by using a modified
Hosmer-Lemeshow test and a Pregibon’s link test (38,39).

The primary variables of interest in the models com-
paring PSH participants with the propensity score-matched
control group were indicator variables for participation in
the PSH program for the postperiod and for the interaction
between the PSH and the postperiod. The primary inde-
pendent variables of interest in the models comparing PSH
participants by level of fidelity to the Housing First model
were indicator variables for levels of fidelity and for inter-
actions between levels of fidelity and the postperiod. In all
models, I included age, gender, race-ethnicity, clinical di-
agnosis, comorbid substance use disorders, and Medi-Cal
coverage as additional control covariates.

Incremental effects associated with PSH and level of
fidelity were standardized to the underlying population
characteristics. For the models comparing PSH partici-
pants with the propensity score-matched control group, 1
calculated pre- and postperiod estimates for PSH clients,
pre- and postperiod estimates for clients in the control
group, and the difference between these estimated pre-
post differences (DID estimate). For the models comparing
PSH participants by level of fidelity, I computed stan-
dardized preperiod, postperiod, and difference estimates
by level of fidelity. These estimates were based on the as-
sumption that a program had the same level of fidelity for
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TABLE 1. Characteristics of youths in permanent supportive
housing (PSH) and in a propensity score—matched control group?

PSH Control group
(N=2,609) (N=2,609)

Characteristic N % N %
Age group

18-19 973 37 968 37

20-21 716 27 702 27

22-24 920 35 939 36
Female 1034 40 1,029 39
Race-ethnicity

Non-Latino white 818 31 791 30

African American 280 11 287 11

Latino 569 22 557 32

Asian 93 4 102 4

Other 849 33 872 33
Clinical diagnosis

Schizophrenia 1,240 48 1,283 49

Bipolar disorder 739 28 740 28

Major depression 630 24 586 22

Substance use disorder 1,213 46 1174 45
Medicaid coverage 1,529 59 1,526 58

2 No statistically significant differences between groups

each of the two factors of fidelity to Housing First. Stan-
dard errors were calculated by using the nonparametric
bootstrap with clustering at the program level, and p val-
ues were computed by using the percentile method from
the empirical distributions of the results from 1,000 rep-
licates (40). All analyses were conducted in Stata, version
13 (41).

The University of California, San Diego, Human Research
Protections Program, the State of California Committee for
the Protection of Human Subjects, and the Office of State-
wide Health Planning and Development approved the use of
these data for the purpose of this study in accordance with
the privacy rule of HIPAA.

RESULTS

Study sample characteristics are shown in Table 1. Among
youths in PSH programs, the mean age was 21+2, and 1,034
were female. A total of 818 were non-Latino white, 280 were
African American, 569 were Latino, 93 were Asian, and 849
were of other or unknown race-ethnicity. Diagnoses were as
follows: schizophrenia, 1,240; bipolar disorder, 739; major
depressive disorder, 630; and substance use disorder, 1,213.
Prior to enrollment in PSH programs, 1,529 had Medicaid
coverage. There were no statistically significant differences
in demographic or clinical characteristics between youths in
PSH programs and youths in the propensity score-matched
control group.

PSH Program Characteristics

Factor scores were used to rank PSH programs by fidelity for
each of the two factors. Of the 93 PSH programs surveyed,
77 (83%) were located in counties that provided service
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TABLE 2. Permanent supportive housing (PSH) programs (N=63) meeting standards for the Housing

First model, by level of program fidelity to the model

structure domain and oppor-
tunities for community em-

Low High ployment and volunteering
fidelity Mid-fidelity fidelity and program provision of
Factor and domain® N % N % N % P three core social integration
Factor 1: approach to housing and service services in the service array
philosophy domain. Low-fidelity programs
Domai? L hous_in.g choic_e a_nd structure were less likely than mid- and
<30% of partlopan.ts‘ live in emergency, 8 53 26 70 8 73 450 high-fidelity programs com-
short-term, transitional, or time-limited . .
housing bined to offer these services
=85% of participants live in scattered-site 17 2 5 3 27 087 (p<.05 for each, data not
PSH shown).
Domain 2: separation of housing and services
Access to perma.ngnt housmg requires only 0 — 12 32 11 100 <.001 Health Service Utilization
face-to-face visits with program staff and d
adhering to a standard lease an . Costs
Most participants in permanent housing have 4 27 10 27 8 73 015  Estimates of annual stan-
a lease or occupancy agreement that dardized costs are shown in
specifies the rights and rgsponsibilitie; 'of Table 3. Inpatient costs and
tenan;y and that do not include provisions costs for crisis and residential
regarding sobriety or adherence to K declined
medication or treatment plans or to services declined to a greater
program rules, such as curfews or extent for the control group
restrictions on overnight guests than for youths in PSH pro-
Domain 3: service philosophy . grams. As a result, the DID
Participants havg the right to choose, moc;hfy, 6 40 27 73 9 82 .037 estimates show that inpa-
or refuse services and supports at any time . . db
Participants with serious mental illness are 1 7 28 76 11 100 <.001 tient costs increase ¥§31,088
not required to take medication or (p=.046), costs for crisis and
participate in treatment residential services increased
Participant§ with subs.ta.nce use disordersare 5 33 34 92 1 100 <001 by $1,271 (p=.036), and mental
not required to participate in substance use health outpatient costs in-
treatment db
Program follows a harm reduction approach 1 7 35 94 11 100 <.001 creased by '$10’979 (p<.001)
to substance use for youths in PSH programs
Factor 2: service array and team structure compared with the control
Domain 4: service array group; as a result, total service
Program provides =3 approaches to 5 38 22 67 17 100 .001 costs were $13,337 (p<_()()1)
substance qse |ntervent|o_n. higher for youths in PSH pro-
Program provides opportunities for 8 62 27 82 13 76 .347 .
) grams compared with the
community-based employment
Program provides opportunities for 8 62 33 100 17 100 <001 control group.
supported education in the community Table 4 shows the stan-
Program provides opportunities for 11 84 32 97 17 100 116 dardized probability of in-
. commumty.—:ased;olunteerkl]ng t t . . o o . 00 0ot patient admission and the
= .
rogram provides =5 approaches to suppor ’ standardized number of out-
participants with general medical issues K o
Program provides 3 core social integration 7 54 24 73 15 88 109  patient mental health visits
services by level of program fidelity.
Domain 5: program structure There were no significant dif-
Program staff meets =4 days a week . 1 8 12 36 13 76 .001 ferences in the probability of
Program meetings address 4 core functions 3 23 26 79 17 100 <.001

@ Programs were classified differently by factor: factor 1: low fidelity, N=15; mid-fidelity, N=37; high fidelity, N=11;

factor 2: low fidelity, N=13; mid-fidelity, N=33; high fidelity, N=17

utilization data and of these, 63 (82%) enrolled transition-
age youths. Table 2 shows PSH program characteristics of
these 63 programs at low, medium, and high levels of fidelity
to the Housing First model. By design, high-fidelity programs
were more likely than mid- or low-fidelity programs to meet
fidelity thresholds for most items in the five domains. Ex-
ceptions included the two items in the housing choice and
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inpatient admission by level
of program fidelity in the
preperiod. The probability of
admission decreased by 9.2
percentage points (p=.004) among youths in mid-fidelity
programs and by 14.9 percentage points (p<<.001) among
youths in high-fidelity programs. Youths in low-fidelity pro-
grams had more outpatient mental health visits in the pre-
period than youths in high- and mid-fidelity programs
(p<.001 for between group differences, not shown). Patients
in high-fidelity programs had the largest increase in the
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TABLE 3. Cost estimates (standardized mean dollars) for one year pre- and postentry for youths in permanent supportive housing

(PSH) and a propensity score—matched control group (N=5,218)

PSH Control group Difference in
Preentry Postentry Preentry Postentry difference
Service type M SE M SE M SE M SE M SE p
General medical and psychiatric inpatient 7,085 362 6,210 409 6,222 343 4,259 313 1,088 539 .046
Crisis and residential 5647 297 5239 284 5667 415 3989 284 1271 576 .036
Mental health outpatient 6,669 220 16,127 264 6,480 215 4,960 171 10,979 363 <.001
Total 19,401 519 27576 567 18,369 591 13208 452 13,337 864 <.001

number of visits, followed by clients in mid- and low-fidelity
programs: 63.8 versus 43.7 and 26.9, respectively (p<<.001 for
between group differences, not shown).

Table 5 shows standardized total costs by level of
program fidelity. Patients in high-fidelity programs had the
largest increase in costs, followed by clients in mid- and low-
fidelity programs: $17,610 versus $7,224 and $4,575, respec-
tively (p<<.001 for between-group differences, not shown).

DISCUSSION

This study found that compared with a propensity score-
matched control group, youths participating in PSH pro-
grams had increased inpatient, crisis residential, and
mental health outpatient costs. Our findings contrast with
those of previous studies that have found that among
adults, the costs for more intensive services are mostly or
entirely offset by reductions in inpatient, emergency, and
justice system costs (3-9). I believe this is the first study
to show potentially increasing inpatient costs associated
with PSH participation. PSH programs may provide greater
access to specialized inpatient services for youths, or the
increased inpatient admissions may reflect a positive
strategy for some youths. Alternatively, as discussed below,
youths who enroll in PSH programs may be experiencing
different service trajectories compared with youths who
do not enroll.

This study also found that youths in PSH programs with
higher fidelity to the Housing First model had greater
declines in the probability of inpatient admission and
greater increases in outpatient visits in the year after en-
rollment, compared with youths in lower-fidelity programs.
This suggests that higher-fidelity programs may be more
effective than lower-fidelity programs at engaging youths
in appropriate treatment modalities. In higher-fidelity pro-
grams, the service philosophy may be more welcoming, the
service array may be more youth specific or may provide
more opportunities for youths (for example, in supported
education), or the team structure may be more effective at
engaging youths in treatment. The finding of lower rates of
inpatient admission among youths in high-fidelity pro-
grams suggests that it may be particularly important for
youth-oriented PSH programs to adhere to the Housing
First model.
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This study had a number of strengths and limitations. The
study examined a large-scale implementation of PSH pro-
grams for youths by using detailed data on service utilization
and costs. The DID study design is widely used to evaluate
natural policy experiments (6,26,30). The DID design re-
moves both unobserved, time-invariant differences between
groups as well as unobserved, time-varying system-level
changes. The critical assumption of a DID design is that the
groups being compared have similar time trends. This as-
sumption would be violated if, for example, PSH participants
were experiencing a worse trajectory in their illness than the
matched controls (as opposed to being simply more severely
ill). In this case, the DID estimator could provide an estimate
that is biased against PSH programs.

Fidelity was measured at a point in time by using a self-
administered survey. This approach offers an expeditious
way of obtaining information on a critical array of practices
across a wide range of programs. However, using a point-
in-time estimate does not capture any changes in fidelity
over time. Also, a survey measure of fidelity lacks depth and
objectivity compared with a site visit, and some providers may
be overstating the fidelity of their programs. These limitations
could weaken the estimates of the effect of fidelity on out-
comes. Participation in the survey was voluntary, and par-
ticipating programs may be different than nonparticipating
programs. This study had limited measures of program
effectiveness and did not include measures of mental health
recovery, education, employment, quality of life, or emotional
health, such as anxiety, stress, confusion, or depression.
A previous study of PSH in San Diego County showed that

TABLE 4. Estimates (standardized means) of service use for one
year pre- and postentry for youths in permanent supportive
housing (N=1,299), by level of fidelity to the Housing First model

Preentry Postentry Difference
Service use and y 4

fidelity level M SE M SE M SE p

Probability of inpatient
admission (%)

Low 438 52 435 55 -3 62 997

Mid 395 32 303 29 -92 33 004

High 411 46 262 40 -149 50 <.001
Outpatient visits (N)

Low 434 25 692 22 269 29 <.001

Mid 251 9 698 12 437 15 <.001

High 206 9 844 18 638 18 <.001
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TABLE 5. Cost estimates (standardized mean dollars) for one year pre- and
postentry for youths in permanent supportive housing (N=1,299), by level of

fidelity to the Housing First model

illness in supportive housing. Housing Policy
Debates 13:107-163, 2002
. Rosenheck R, Kasprow W, Frisman L, et al: Cost-

effectiveness of supported housing for homeless

Preentry Postentry Difference persons with mental illness. Archives of General
Fidelity level M SE M SE M SE p Psychiatry 60:940-951, 2003
Low 13,309 1,907 17.884 1915 4575 2025 022 5. Gilmer TP, Stefancic A, Ettner SL, et al: Effect of
Mid 23667 1962 30,891 1874 7204 2381 <.001 full-service partnerships on homelessness, use
High 16,678 1747 34130  2.999 17.610 3.002 <001 and costs of mental health services, and quality

participation was associated with increases in several com-
mon dimensions of quality of life (5).

The findings suggest that PSH programs may not be op-
timized for transition-age youths. The finding that youths
in higher-fidelity programs experienced a greater reduction
in admissions suggests that PSH program practices can be
modified to improve youth outcomes. Additional work is
required to determine which program practices are most
effective at supporting transition-age youths. To the extent
that the most effective practice can be identified, it may be
desirable to disseminate these practices into less intensive
outpatient programs where they can reach a larger number
of youths at a lower cost. The large increase in outpatient
mental health services suggests that implementation of PSH
programs for youths appears to be a promising first step
toward providing youths with intensive team-based services.
However, continuing efforts to improve the model may re-
sult in improved outcomes for transition-age youths.

CONCLUSIONS

This study suggests that PSH programs may not be ade-
quately designed or implemented to meet the needs of
transition-age youths who are at high risk of inpatient ad-
missions and that higher-fidelity PSH programs are more
effective than lower-fidelity programs at improving health
service use outcomes among transition-age youths. Additional
research is necessary to determine the specific program
practices that most effectively support transition-age youths
in their recovery from mental illness.
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Short Descriptions of Novel Programs Invited

Psychiatric Services invites contributions for Frontline Reports, a column featuring short de-
scriptions of novel approaches to mental health problems or creative applications of estab-

lished concepts in different settings.

Text should be 350 to 750 words. A maximum of three authors, including the contact person,
can be listed; one author is preferred. References, tables, and figures are not used. Any state-
ments about program effectiveness must be accompanied by supporting data within text.

Material to be considered for Frontline Reports should be sent to one of the column editors:
Francine Cournos, M.D., New York State Psychiatric Institute (e-mail: fc15@columbia.edu), or
Stephen M. Goldfinger, M.D., Department of Psychiatry, SUNY Downstate Medical Center

(e-mail: smgoldfingermd@aol.com).
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