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Abstract Transitional housing programs aim to improve
living skills and housing stability for tenuously housed
patients with mental illness. 113 consecutive Transitional
Housing Team (THT) patients were matched to 139 con-
trols on diagnosis, time of presentation, gender and prior
psychiatric hospitalisation and compared using a differ-
ence-in-difference analysis for illness acuity and service
use outcomes measured 1 year before and after THT entry/
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exit. There was a statistically significant difference-in-dif-
ference favouring THT participants for bed days (mean
difference in difference —20.76 days, SE 9.59, p = 0.031)
and living conditions (HONOS QI1 mean difference in
difference —0.93, SE 0.23, p < 0.001). THT cost less per
participant  (I$14,024) than the bed-days averted
(1$17,348). The findings of reductions in bed days and
improved living conditions suggest that transitional hous-
ing programs can have a significant positive impact for
tenuously housed patients with high inpatient service
usage, as well as saving costs for mental health services.

Keywords Mental health - Service evaluation -
Homelessness - Transitional housing

Introduction

Patients with severe and persistent mental illness (SPMI)
(Siskind et al. 2012a) are more likely than the general
population to be homeless (Folsom et al. 2005). Thirteen
percent of a community sample of patients with SPMI in
Australia had experienced at least one period of home-
lessness in the previous 15 months (Harvey et al. 2012).
Homelessness and mental illness are associated with
increased rates of victimization (Larney et al. 2009),
physical illness (Plumb 1997) and mortality (Babidge et al.
2001). Patients with SPMI have a number of risk factors for
homelessness, including functional deficits, poor indepen-
dent living skills and difficulty negotiating relationships
with others such as landlords (Jablensky et al. 2000). They
are often in a revolving door of admission, discharge to
inadequate housing, non-engagement with community
services, and preventable readmission (Folsom et al. 2005;
North and Smith 1993).
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The provision of housing without personalised support
(Siskind et al. 2012b) is unlikely to be sufficient to allow
patients with SPMI to remain in stable accommodation. It
must be in combination with both adequate clinical treat-
ment and the provision of support and living skills training
if sustained housing tenure is to be achieved (Newman and
Goldman 2008).

There are a wide range of supported accommodation
models operating internationally, varying in terms of
duration of tenure, patient characteristics, housing charac-
teristics, and service characteristics (Siskind et al. 2013).
To date, comparisons between program types have been
hampered by a lack of definitional clarity.

Programs such as Test and Stein’s Program in Com-
munity Living (Test and Stein 1976) from Wisconsin have
been running for more than 25 years, and assist patients to
gain independent living skills, achieve stable housing and
reduce extended hospitalisations. An evaluation of US
Veterans Affairs time-limited transitional housing services
found that 78 % of patients were stably housed after
12 months (McGuire et al. 2011), a rate comparable to that
of permanent supported housing programs such as Housing
First (Tsemberis et al. 2004).

In Queensland, Australia, a Transitional Housing Team
(THT) was established in 2005 as part of a government
response to homelessness among people with mental ill-
ness. The team provided time limited housing and intensive
living skills training and support to clinically case managed
patients. The service was publicly funded through Austra-
lia’s universal health care system. The Australian states
fund general and psychiatric hospitals and community
mental health services while the federally funded Medicare
system covers visits to family physicians and community
specialists, although a co-payment may be required. Health
insurance may also be purchased for private sector
treatment.

Although studies of transitional housing have suggested
it can lead to stable housing, its efficacy in reducing time
spent psychiatrically hospitalized has not been studied.
Further, the relative costs to mental health services of
providing transitional housing has not been examined. In
this study, we compared total acute psychiatric inpatient
days, problems with living conditions, illness acuity and
emergency department presentations for a year before entry
and a year after exit from THT with a matched comparison
group drawn from neighbouring hospital district mental
health services without a transitional housing program. We
hypothesised that when compared to controls, THT par-
ticipants would have greater reductions in psychiatric
inpatient bed-days, greater improvements in living condi-
tions, greater reductions in ED presentations and lower
overall costs to the mental health service.

Methods
Setting

THT services were provided to two tertiary general hos-
pital districts of Brisbane, with a catchment population of
750,000 residents. The total population of greater Brisbane
is 2,150,000. Mental health services provided by all of the
hospital districts in this study used state-wide models of
care which includes an acute inpatient psychiatric unit,
community based multi-disciplinary outreach clinical case
management teams with a staff to patient ratio of approx-
imately 1:25 (Harvey and Fielding 2003), an Assertive
Community Treatment model team (Harvey et al. 2012), a
psychiatric emergency department and a home based
mobile acute crisis team (Hubbeling and Bertram 2012).
Further details on mental health services in Queensland are
available elsewhere (Harris et al. 2012; Siskind et al.
2012a).

THT Program Description

THT was based on the place-train model that houses patients
first, and then provides support for independent living skills
(Corrigan and McCracken 2005). Services varied according
to patient’s needs and included specific living skills training
such as cooking, shopping, diet, cleaning, laundry, and using
public transport, as well as relapse prevention, crisis man-
agement and linkage to community service agencies. THT
staff were based off-site and provided 12 h per week of in-
reach support available over extended hours and weekends.
Staff included occupational therapists, nurses and non-clin-
ical support workers.

THT participants were provided with social housing for
the duration of their time in the program, funded by the
Queensland Department of Housing. Participants shared
two bedroom apartments in geographically dispersed sites
across the inner city suburbs. Patients were provided with
assistance to identify permanent housing options prior to
discharge from THT. The THT program had a planned
6-month duration, but could be briefly extended, if neces-
sary, particularly if more time was needed to identify safe
housing.

THT participants could enter the program directly from
the community (a Step-Up from community care) or could
be discharged from an acute psychiatric inpatient unit
directly to THT housing (a Step Down from inpatient care).
The program was targeted at adults with SPMI who were
homeless or at risk of homelessness, and who were willing
to engage in a rehabilitation program. Sobriety was not a
prerequisite, but alcohol and substance use was not per-
mitted in THT housing.
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THT staff were employed by the public mental health
service and co-located with the public mental health ser-
vice. THT participants also received clinical case man-
agement as usual from the public mental health service,
which included assessment, linkage with psychopharma-
cological services, monitoring and treatment planning from
their geographical catchment continuing care team.

Study Design

This study used a retrospective quasi-experimental study
comparing an intervention group to a control group. The
intervention group were all THT program participants from
two contiguous hospital districts who consecutively entered
the program for the first time after 1 April 2006 and exited
before 31 March 2009. Controls were drawn from two
geographically adjacent hospital district mental health
services that did not provide a transitional housing service.
Both the intervention group and controls received similar
clinical services from the public mental health districts.
Length of stay for acute psychiatric hospitalization, 28-day
readmission rates and staff full time equivalents per
100,000 population were broadly similar across all hospital
district mental health services, as were the economic
measures of the populations served.

Data Sources

The intervention group and controls were identified from a
set of linked, de-identified, administrative datasets:
Queensland Hospital Admitted Patient Data Collection
(QHAPDC) which provided data on dates of admission and
discharge, clinical diagnosis, age, gender, indigenous sta-
tus, marital status; Consumer Integrated Mental Health
Application (CIMHA) and Outcome Information System
(OIS) which provided data on consumer outcome mea-
sures; and the Emergency Department Information System
(EDIS) which provided data on presentations to emergency
departments. Data were extracted on the intervention
groups and controls for the year before the index date
(defined as the date of admission for the hospitalization
immediately preceding a participant’s first entry into THT
for Step-Down patients, the date of first entry into THT for
Step-Up patients, and the date of admission to hospital for
controls), and for a year following the exit date (defined as
the date a THT participant exited their first stay in THT
accommodation, or the date a control was discharged from
hospital).

Control Selection Process

A two-stage process was used to select controls. The
variables to be used to match controls to the intervention
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group were gender, period of entry grouped into 6 half year
time periods: 1 April to 30 September and 1 October to 31
March; diagnosis, in three categories: psychosis (ICD 10
codes F20-29); affective disorders (F30-39); and other
disorders (including anxiety (F40-43, personality disorders
(F60), pervasive developmental disorders (F84) and sub-
stance use disorders (F10-19)); and psychiatric admission
in the prior year. In the first stage, under the terms of our
ethics application, the data custodian provided the authors
with a de-identified list of all patients with an admission to
the neighbouring hospitals from 1 April 2006 to 30 March
2009, with information only on gender, diagnosis and date
of admission. This list comprised all potential controls.
Using SPSS version 20, THT participants were randomly
matched to up to 4 controls on index date, gender and
diagnosis category to create a control group pool. Each
control had to match the THT participant exactly on index
date, gender and diagnosis category. If there were more
matched controls than required for THT participants with
the same three criteria, a maximum of four controls were
selected at random for each THT participant. Each control
could only be selected once.

In stage 2, the data custodian provided data on clinical
diagnosis; acute psychiatric hospitalisations; Health of the
Nation Outcome Scale (HoNOS); and emergency depart-
ment encounters for THT participants and the pool of
controls. An enriched sub-group of controls was randomly
selected from the control group pool so as to contain the
same proportion of persons with at least one admission in
the year prior to the index date as did the THT participant
group. All further analyses were conducted using this
enriched control sub-group, hereafter referred to as the
controls.

Measures Used

The combined data extract included information on: clin-
ical diagnosis; acute psychiatric hospitalisations; Health of
the Nation Outcome Scale (HoNOS); and emergency
department encounters. HONOS was developed by the
British Royal College of Psychiatrists, for monitoring
mental health outcomes in routine clinical practice (Wing
et al. 1998). The instrument has 12 items. Extensive routine
use of this instrument indicates that it is simple to use,
applicable to a wide range of psychotic and non-psychotic
disorders, covers clinical and social functioning, acceptable
to clinicians, sensitive to change and reliable in studies in
several countries including the UK (Bebbington et al.
1999), Canada (Kisely et al. 2007) and Australia (Pirkis
et al. 2005).

We used the highest HONOS rating during each time
period, as multiple HoNOS ratings could be available for a
given patient in each time period. The total HoNOS score
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was used as a measure overall illness acuity. Higher scores
indicate higher acuity. Of the individual items, question
two (Q2) measures non-accidental self harm, question three
(Q3) measures substance abuse and question 11 (QI1)
measures problems with living conditions. The individual
questions are rated 0—4, with scores of 2 and above con-
sidered to be clinically significant (Burgess et al. 2009).
Dichotomizing the scores for the individual questions to
below two versus two or above allowed the calculation of
rates of clinically significant problems.

Hospital bed-days in the year before the index date and
the year after exit were calculated as the cumulative
number of nights spent in psychiatric hospitalisation in the
year before entry and the year after exit. The measure of
emergency department (ED) presentations was the total
number of presentations to ED for any condition in the year
before the index date and the year after exit.

Statistical Analysis
THT Participants Compared to Controls

For the year prior to the index date, demographic, service
utilisation and clinical characteristics of THT participants
versus controls were compared using t tests, X2, or Mann—
Whitney U tests, as appropriate.

A difference-in-difference analysis was undertaken to
compare THT participants and controls on each measure of
outcome (Gilmer et al. 2009). A difference-in-difference
study design uses a two-part model to compare change in
outcomes for the year before entry to the year after exit
between THT participants and controls. The first step cal-
culated the change in outcome measures over time. The
value for each measure of outcome for each individual for
the year before the index date was deducted from the value
of the measure of outcome in the year after exit to create a
difference-in-outcome variable. Difference-in-outcome
variables were calculated separately for the THT partici-
pant group and the control group. In the second step, the
mean difference-in-outcome variable was compared
between participant and control groups using t tests.

Outcomes examined were mean bed-days, ED presen-
tations, and HoNOS measures of illness acuity, suicidal
ideation, substance abuse, and problems with living con-
ditions. For example, the number of inpatient bed-days for
the year prior to the index date and the year after exit were
calculated for THT participants and controls. Bed-days in
the year before the index date were deducted from bed-
days in the year after exit to create a difference-in-bed-days
variable. The difference-in-bed-days for THT participants
was compared to the difference-in-bed-days for controls
using a ¢ test. This process was repeated for each outcome
of interest.

An advantage of a difference-in-difference analysis is
that it takes into account differences in baseline scores, and
creates a more symmetrically distributed variable for
comparison between the intervention and control groups.

To account for the differences between the control and
intervention groups, a regression adjusted analysis of the
difference-in-difference, accounting for the effects of age,
pre-program bed-days and total HoNOS score was con-
ducted using a linear regression model. Change in bed-days
was also adjusted for additional re-entries into THT.

Since the THT participants had, on average, appreciably
more bed-days in the year prior to the index date than con-
trols, regression to the mean could be postulated as
accounting for the greater absolute reduction in mean bed-
days in favour of the THT group. Two methods were used to
explore this possibility. Firstly a mean percentage change in
bed-days for the THT participants and controls was calcu-
lated by dividing the mean difference-in-bed-days by the
mean bed-days in the year before the index date. The stan-
dard error of the difference of the log of the ratios was cal-
culated to test significance. Secondly, a difference-in-
difference sub-analysis of all THT participants and controls
with 14 or more bed-days in the year prior to the index date
was conducted comparing change in bed-days between for
prolonged admission THT participants and controls.

A sensitivity analysis using the bed-days in the year
before the entry date for THT participants, instead of bed-
days in the year before index date, was conducted for prior
bed-days and HoNOS scores, and for difference-in-bed-
days. An additional sensitivity analysis comparing the bed-
days in the 6 months prior to the index date, with the bed
days in the 6 months after leaving THT for program par-
ticipants, and the second 6 months after discharge from
hospital for controls was undertaken.

A difference-in-difference analysis was undertaken
comparing step-up and step-down THT participants in the
year before the index date and the year after exit on change
in bed days, change in HoNOS score, change in problems
with living conditions and change in ED presentations.

Cost Analysis

All costs were converted from Australian Dollars (AU$)
and expressed in 2009 international dollars (I$) in order to
facilitate comparison across different settings and inter-
ventions. International dollars are a hypothetical currency
that reflects each country’s purchasing power relative to the
US dollar (US$) [“WHO CHOICE (Choosing Interven-
tions That Are Cost-Effective)”]. In 2009, the purchasing
power of I$1 was US$l and AUS$1.44 (“PPPs and
Exchange Rates”).

A cost analysis was undertaken using a cost minimisa-
tion approach. Using hospital inpatient pricing data, the
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cost of a psychiatric inpatient bed-day in 2009 was esti-
mated to be 1$773.79. The cost of THT outpatient care per
day was derived by dividing the total annual program costs
to the mental health service for 2008-2009 by the number
of available places per day (I$91.84 per day). Cost of
adjusted bed-days averted per THT participant was com-
pared to the cost to the mental health service for provision
of THT. These costs were adjusted to include re-entry into
THT.

All analyses were conducted using SPSS for Mac, ver-
sion 20 (Chicago, IL: SPSS Inc., 2011).

Ethics

Ethics approval was granted from the Metro South Human
Research Ethics Committee (HREC), Metro North HREC,
University of Queensland School of Population Health
Research Ethics Committee and Queensland Health
Research and Governance Unit.

Results

Demographic, Service Utilisation and Clinical
Characteristics of Participants

Summary characteristics for Transitional Housing Team
(THT) participants and matched controls are presented in
Table 1. One hundred and thirteen patients had first admis-
sions to THT during the study period and were included in
the analysis. Using the two stage matching protocol, the

potential control group was reduced from 10,008 to 401 in
stage one, and to 139 in stage two. All further analyses were
conducted using the 139 patient stage two control group,
hereafter referred to as the controls. There was no statisti-
cally significant difference between the THT participants
and controls on gender, diagnosis, marital status, indigenous
status, time of index hospitalization, or presence of any
admission in the year before index date. THT participants
were 4.3 years younger than controls (p = 0.002). Median
days in hospital for admitted patients in the year before index
date were statistically significantly longer for THT partici-
pants. THT participants had a higher illness acuity and a
higher percentage of any emergency department (ED) pre-
sentations than controls.

Further analysis of THT participants compared to con-
trols showed that THT participants were more likely to
have an admission longer than 2 weeks (61.1 vs 38.1 %,
¥*> = 13.13, df = 1, p < 0.001), had more problems with
living conditions (Health of the Nation Outcome Scale
(HoNOS) Q11 > 2, 90.7 vs 53.4 %, y* = 36.64, df = 1,
p < 0.001), and higher rates of substance abuse (HoNOS
Q3 > 2, 763 vs 59.7 %, y* = 741, df = 1, p < 0.001).
Both groups had similar risks of non-accidental self harm
(HONOS Q2 > 2, 38.8 vs 40.6 %, x> =0.79, df =1,
p = 0.779).

Forty-one (36.3 %) of the THT participants entered the
program directly as a step-up from the community while 72
(63.7 %) of THT participants entered as a step-down from
the inpatient unit. There were no statistically significant
differences between the step-up and step-down groups for
age, gender, diagnosis, marital status, indigenous status,

Table 1 Demographic, service

fniante < s 2
utilization and clinical THT participants Controls t-value/y~ p
char.agterlstlcs of THT Number of patients 113 139
participants and controls a
Age, years [mean (SE)] 31.4 (0.8) 35.7 (1.0) 3.21 0.002
Male 69.9 % (79) 67.6 % (94) 0.15° 0.697
Diagnosis
Percentage and number unless Psychosis 83.2 % (94) 89.9 % (125)  3.18 0.204
otherwise stated Affective disorder 12.4 % (14) 8.6 % (12)
df degrees of freedom, 1.Q.R. Other® 4.4 % (5) 1.4 % (2)
interquartile range Married or defacto 2.7 % (3) 53 % (7) 1.07° 0.302
* ttest, df = 250 Indigenous 4.4 % (5) 9.6 % (13) 2.48° 0.116
Pt df=1 Index date in first half of study period 57.5 % (65) 57.6 % (80)  <0.01°  0.996
c 2
X df=2 Any admission in the year before index date  72.6 % (82) 727 % (101)  <0.01®>  0.987
d . .
Other diagnoses includes Bed-days of admitted patients in the year 38.0 (18.0-78.3) 15.0 (5.0-35.0) °© <0.001
apx1ety disorders, personality before index date [median (1.Q.R.)]
disorders and substance abuse Highest HONOS in the year before Index 232 (0.7) 19.7 (0.6) 380" <0.001
¢ Mann-Whitney U Test [mean (SE)]
Tt test, df = 228 Problems with living conditions (HoNOS 90.7 % (88) 53.4 % (71) 13.132% <0.001
e y% df =1, 16 THT Q11 > 2) in the year before Index
participants with missing data, 6 Any ED presentation in the year before Index 91.2 % (103) 36.9 % (55) 70.91° <0.001

Controls with missing data
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time of index hospitalization, illness acuity, problems with
living conditions, substance abuse or self harm. The step-
up group were more likely to have been admitted in the
year prior to the index data (92.7 vs 61.1 %, x2 = 13.08,
df = 1, p < 0.001) and had a higher median inpatient bed
days in the year before the index date with the step-up
group having a median of 38 days [Interquartile Range
(I.Q.R.) 20.5-65.5] and step down group having a median
of 13 days (I.Q.R. 0-52.5), (Mann—Whitney U test,
p = 0.002). There was no statistically significant differ-
ence between the step-up and step-down groups for number
of bed days in the year prior to the entry date.

Change in Outcomes Over Time for THT Participants
and Controls

There was a statistically significant difference-in-differ-
ence for bed-days [—20.76 days, standard error
(SE) =9.71, t =2.14, p = 0.034] and problems with
living conditions [—0.93, SE = 0.23, t = 4.06 p < 0.001]
(Table 2). These results indicate that THT participants had
a 20.76 day greater reduction in inpatient bed-days per
participant compared to controls, and a 0.93 greater
reduction on the problems with living conditions scale.
Changes in outcomes were adjusted for age, as well as
bed-days and highest total HONOS in the year before the
index date (as appropriate) using a linear regression model.
ED presentations in the year before the index date were not
predictive of changes in bed-days within both THT par-
ticipants and controls, and were not adjusted for. Reduction
in bed-days was statistically significantly greater for THT
participants when adjusted for age and highest total Ho-
NOS in the year before the index date (p = —22.42,
SE = 11.20, t = —2.00, p = 0.047). When problems with
living conditions was included with age and highest total

Table 2 Difference-in-difference between THT participants and controls

HoNOS in the year before the index date, the reduction in
number of bed days for THT participants was similar to the
unadjusted analysis, but was no longer statistically signif-
icant due to the inflation of the standard error (=
—20.52, SE = 12.36, t = —1.66, p = 0.098). Change in
problems with living conditions remained significantly
lower for the THT participants when adjusted for age, and
bed-days in the year before the index date (B = —0.85,
SE = 0.23, t = —3.67, p < 0.001). Change in non-acci-
dental self-injury score and substance abuse score all
remained non-statistically significantly different when
adjusted for age and bed-days in the year before the index
date.

As THT participants had a higher number of bed-days
than controls in the year before the index date, there was
potentially a greater opportunity for higher absolute
reductions in bed-days, via regression to the mean. To
explore this possibility, firstly the mean percentage change
in bed-days for THT participants (reduction of 42.2 %) and
controls (increase of 12.1 %) was calculated. The mean
percentage reduction in bed-days was significantly greater
for THT participants when compared to controls (—54.3 %,
p = 0.038).

Secondly, a subset of all THT participants and controls
with prolonged admissions (a total of 14 days or more bed-
days) in the year prior to the index date was compared. The
mean bed-days for THT participants reduced from
65.13 days in the year before index to 28.47 days, (n = 70,
p < 0.001) compared to controls (63.54 to 50.21 days,
N = 57, p = 0.323). The difference-in-difference was a
23.32 day greater reduction (SE = 16.56, t = 1.44,
p = 0.153) for THT participants compared to controls,
comparable to the value for the difference-in-difference for
the entire sample. Although this did not reach statistical
significance because of the smaller numbers in the sub-

Difference-in-outcome variable®

THT participant group

b

Control group Difference-in-difference

Mean® SE Mean® SE Mean® SE t-value  df p
Bed-days —17.40 6.73 +3.36"  6.84 —20.76  9.59 214 250 0.034
Highest total HONOS —4.20 1.13 —4.29 0.84 +0.09 138 —-0.67 223 0.947
Highest problems with living conditions score —1.21 0.19 -0.29 0.14 —-093 023 4.06 223 <0.001
Highest non accidental self injury score —-0.32 0.18 —0.54 0.13 +022 022 —-1.02 224 0.307
Highest substance abuse score —-0.24 0.14 —-0.442  0.13 +0.20 0.19 —-1.02 222 0.310
ED presentations —0.02 0.31 —0.12 0.04 +0.10 029 036 250 0.716

? The value for each measure of outcome for the year before the index date was deducted from the value of the measure of outcome in the year

after exit to create a difference in outcome variable

® Difference-in-difference was calculated by deducting the difference-in-outcome variable for the control group from the participant group

¢ Negative values indicate a lower value for the outcome measure in the year after exit compared to the year before entry

9 Negative values indicate a greater reduction in the outcome measure for THT participants compared to controls

@ Springer



544

Community Ment Health J (2014) 50:538-547

sample, it suggests that the reduction in bed-days for the
THT participants is not solely due to regression to the
mean.

As THT participants spent a mean of 150.24
(SE = 7.49) days in the program, their exit date was sev-
eral months after the controls had been discharged from
hospital. To examine whether this may have affected our
results, we conducted a sensitivity analysis comparing the
bed-days in the 6 months prior to the index date, with the
bed days in the 6 months after leaving THT for program
participants, and the second 6 months after discharge from
hospital for controls. Using a difference-in-difference
analysis, the reduction in bed days remained significantly
greater for THT participants, with 16.49 days fewer in
hospital than controls (SE = 5.33, t = 3.09, p = 0.002).

As the three THT participants who re-entered the THT
program within one year of program exit may have had a
reduced opportunity for hospital readmission, change in
bed-days was adjusted for re-entry into THT. Change in
bed-days remained statistically significantly different
between the THT participant and control groups (f =
—22.54, SE = 9.76, t = —2.31, p = 0.022).

Sensitivity Analysis on Index Versus Entry Date

Outcome measures 1 year before entry date were compared
to outcome measures 1 year before index date for the THT
participants, resulting in statistically significantly higher
bed-days (72.35 vs 41.24 p < 0.001), highest total HONOS
(24.03 vs 23.15 p < 0.001) and highest question 11 HONOS
(3.32 vs 3.07 p < 0.001). The difference-in-difference in
bed-days between THT participants and controls using entry
date was 57.87 days lower for THT participants
(SE = 10.14, p < 0.001).

Comparison of Step-Up and Step-Down THT
Participants

Step-up THT participants had statistically significantly
greater reductions in illness acuity (—9.77, SE = 2.20,
t = —3.17, p = 0.002) and problems with living conditions
(—1.12,SE = 0.36,t = —3.09, p = 0.003) when compared
to step-up THT participants in a difference-in-difference
analysis of the year before the index date and the year after
the exit date. Change in bed-days and change in ED pre-
sentations were not statistically significantly different. When
step-up THT participants were compared to the controls in a
difference-in-difference analysis, step-up THT participants
had statistically significantly greater reductions in bed-days
(—37.02 days, SE = 11.96, t = —=3.10, p = 0.003), illness
acuity (—4.17, SE = 1.81, t = —2.20, p = 0.032) and
problems with living conditions (—1.61, SE = 2.20, t =
—5.28, p < 0.001). There was no statistically significant
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difference in change in ED presentations. When step-down
THT participants were compared to the controls in a differ-
ence-in-difference analysis, the change scores were not sta-
tistically significantly different, but showed change in the
same direction as for the step-up THT participants when
compared to controls.

Costs Analysis

THT participants spent a mean of 150.24 (SE = 7.49) days
in the program. The reduction in acute psychiatric inpatient
bed-days associated with THT participation, adjusted for
total HONOS score and age, led to a savings to the mental
health services of 1$17,348.29 per THT participant. This
was higher than the cost to the mental health services of the
THT program of 1$13,797.49 per participant. If the cost of
the bed-days of THT participants who re-entered into THT
within one year of exit is included, the program cost
increases to 1$14,024.37 per THT participant.

Discussion
Statement of Principal Findings

In this study, we compared participants of a transitional
housing program to matched controls, and found that THT
averted 22.42 psychiatric inpatient bed-days per THT
participant after adjustment for age and HoNOS score.
THT also resulted in a greater improvement in living
conditions. The cost of providing the program was lower
than the cost of the bed-days averted.

Strengths and Weaknesses

To the best of the authors’ knowledge, this study presented
here is the first evaluation of a transitional housing program
for patients with severe and persistent mental illness that
attempts to conduct an analysis of costs to mental health
services.

This study used a retrospective quasi-experimental
design, and included all first time participants using THT.
There were no research exclusion criteria, and as such this
analysis reflects real world clinical practice.

The data came from de-identified administrative data-
extracts. Administrative data has inherent limitations,
including risk of recording bias and missing data. Datasets
used primarily for billing, including inpatient data and ED
presentations, provided close to a complete capture of data.
HoNOS data were available for more than 84 % of all
participants across all time periods. Ideally, routinely col-
lected data on patient contact with case managers and
psychiatrists would have been compared between groups,
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and included as a component of service costs. When the
data on service contact was reviewed, the authors discov-
ered that this routine data was inconsistently collected,
rendering it unable to be analysed. Changes in the way
Australian public community mental health services are
funded may include the need for accurate collection of
service contact. It would be useful to include accurate
service contact data in future evaluations of housing
programs.

When comparing patients served by different hospital
districts, there is a risk that differences between districts
could be a source of confounders. Although this may be a risk
in this study, the mental health patient populations for all
hospital districts in this study were similar, with comparable
rates of social disadvantage. The demographics of patients
served by all hospital districts in this study were similar. All
hospital districts used state-wide models of care for mental
health inpatient, outpatient and emergency department ser-
vices. Data on adjusted length of stay and adjusted 28 day
readmission rates were broadly similar in the referring and
neighbouring hospital districts mental health services.

An advantage of a retrospective quasi-experimental
study is that it allows exploration of differences between
the THT participants and the broader population of acute
mental health service users. This provides information to
services planners on the patient population using THT, and
can inform further research on appropriate target popula-
tions for transitional housing services.

There were demographic and service usage differences
between the THT participants and controls. THT partici-
pants had higher psychiatric inpatient bed-day usage in the
year before entry date and higher rates of ED usage com-
pared to controls. This is in keeping with the existing
evidence on high service usage for homeless and tenuously
housed patients (Folsom et al. 2005).

We attempted to address these baseline differences
between participants and controls as the higher number of
bed-days in the year before their index date for THT par-
ticipants may provide a greater opportunity for reduction in
bed-days in the year after exit. Three strategies were used to
address these differences. Firstly, we undertook an evalua-
tion of the mean percentage change in bed-days. Secondly,
we examined the difference-in-difference in bed-days for
patients with extended admissions in the year before entry.
Thirdly, a sensitivity analysis of difference-in-difference of
bed-days using entry date instead of the index date more than
doubled the reduction in bed-days for THT participants
compared to controls. The results of these verifications
suggested that the reductions in bed-days for THT partici-
pants are a true program effect over and above regression to
the mean, and may err on the side of being conservative.

THT participants were more likely to have problems
with living conditions than controls. When we attempted to

control for this in the regression adjusted analysis of the
difference-in-difference, the reduction in bed-days for THT
participants was of a similar magnitude to the unadjusted
difference-in-difference analysis, but was insufficiently
powered to show significance.

When the controls were compared to the step-up and
step-down groups respectively, the step-up group had
greater reductions in bed-days, illness acuity and problems
with living conditions. Step-up THT participants had a
higher number of bed days in the year before the index
date, but not before the date of entry to THT. This suggests
that the step-up and step-down groups are similar, with the
step-up group spending a period of time in tenuous housing
between hospital and entering THT, and the step-down
group going directly from hospital to THT. We have taken
a conservative approach to our analysis, and used the index
date as the comparison date. As such, the hospital bed-days
immediately prior to entry into THT for the step-down
group are not counted as hospital bed-days prior to the
index date. Although it is possible that transitional housing
services may be more effective for patients currently living
tenuously in the community than for current inpatients, it is
more likely that these differences are an artefact of the
analysis, and should be treated cautiously.

A final limitation is the use of a cost minimilisation
approach limited to services provided by the public mental
health system. Our analysis did not include state and fed-
eral costs associated with the housing stock or any potential
changes in social security benefits or incarcerations, as this
data was not available to the researchers. Changes in costs
for clinical case management as usual could not be cal-
culated because of limitations in the data relating to clinical
community service contact.

Comparisons to Other Studies

In the published literature there are only a limited number
of evaluations of transitional housing programs, and these
studies do not explore costs. An evaluation of three tran-
sitional housing programs available for US Veterans
Affairs (VA) patients: a VA staffed transitional program on
VA grounds; a VA contracted community supported
housing program; and a national competitive grant funded
supported housing program; did not demonstrate that pro-
gram configuration could predict difference in health status
or housing outcomes (McGuire et al. 2011). Cost analyses
were not undertaken.

Evaluations of program costs were limited to crisis
houses and permanent supported housing programs. In a
recent systematic review of short term residential alterna-
tives to acute psychiatric hospitalisation, studies of crisis
houses that included cost analyses tended to find the crisis
house to be of lower cost than traditional hospitalisation
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(Lloyd-Evans et al. 2009). An evaluation of a Housing First
permanent supported housing program in San Diego found
reductions in inpatient costs for program participants when
compared to controls (Gilmer et al. 2009). This evaluation
of Housing First did not include costs associated with
housing stock and did not compare reductions in inpatient
costs to costs of the program.

Transitional Housing Program Evolution and Research

THT participants had higher rates of substance abuse
problems than controls both in the year before entry and in
the year after exit. THT does not currently have an inte-
grated drug and alcohol treatment service as part of the
program. Given that over three quarters of THT partici-
pants had clinically significant substance abuse problems, it
would be important for future iterations of transitional
housing programs to incorporate targeted drug and alcohol
treatment services.

A modification of ED presentations was one of the prior
hypotheses of this study. There was no comparative
reduction in ED presentations for THT participants in the
difference-in-difference analysis. Previous studies have
found that homeless patients with SPMI have higher rates
of ED presentations (Folsom et al. 2005). Rates of ED
presentations were significantly higher for THT partici-
pants than controls for both the year before entry and year
after exit. Although confounding due to differences
between the hospital districts is possible, comparisons of
the availability of primary care and community mental
health services make this unlikely. Our hypothesis is that
the THT participants had become habituated to presenting
at the ED, and that the THT program was ineffective in
reducing this habituation. Future iterations of transitional
housing programs may benefit from providing additional
timely crisis interventions, and services to improve par-
ticipants’ linkages to primary care clinics.

Conclusions

The findings of reductions in bed-days and improved living
conditions suggest that transitional housing programs can
have a significant positive impact for tenuously housed
patients with high inpatient service usage at a cost saving to
the public mental health system. Greater emphasis on
treatment of substance abuse and ED diversion is needed
for this patient population.
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