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Abstract

Severe and persistent mental illnesses are frequently associated with homelessness and
extensive use of public services. Cost savings after the provision of permanent supportive
housing (PSH) have been examined in large metropolitan areas but not in medium-sized
communities. Administrative and clinical data were collected to determine use of public
services, such as use of emergency services, inpatient psychiatric and medical services,
and correctional facilities, in the year preceding and the year subsequent to placement in
PSH. Costs of the housing and the utilized services were also calculated. Ninety-one
subjects were in housing first (HF) programs and 19 were in treatment first (TF)
programs. Overall there was a net cost savings of over $1.2 million or $6134/consum-
er/year of PSH. Nearly all cost savings were in reduced service utilization which implies
prevention of both medical and psychiatric morbidity. In HF the average per patient cost
savings ($21,082.12) was not significantly greater than TF ($12,907.29; p =0.33).
Provision of PSH in a mid-sized city provides significant cost savings.
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Individuals with severe and persistent mental illness frequently experience severe social
stressors, particularly homelessness. The US Department of Housing and Urban Development
(HUD) estimated that in 2010, up to 46% of homeless adults living in shelters had a diagnosis
of a serious mental illness and/or a substance use disorder [1]. In a study of 500 homeless
individuals in 3 urban settings in Canada, almost 93% met diagnostic criteria for a psychiatric
disorder; of these, 27.2% were diagnosed with schizophrenia or psychosis, and 70% reported
drug dependence [2].
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The impact of homelessness among vulnerable individuals with serious mental illnesses
(SMI) is a major public health concern [2]. Access and use of psychiatric and medical
outpatient services are severely limited in this population due to lack of connection to a
healthcare system and issues related to homelessness, such as lack of a telephone [2]. As a
result, homeless individuals with SMIs rely on costly emergency and inpatient services to
obtain needed healthcare [3]. Lam and colleagues [3] reviewed all emergency department
visits during 2012 in an urban “safety net” hospital (p. 608), and found that among people with
psychiatric disorders, homelessness contributed to a 28% increase in the likelihood of an ED
revisit, and a 38.2% increase in likelihood of hospital readmission. In some cases, patients with
mental health and substance use disorders are readmitted to the hospital due to housing
instability rather than illness exacerbation [4].

Permanent supportive housing (PSH) programs have been designed to provide the most
vulnerable, chronically homeless individuals the dignity of private housing and the ability to
gain needed support services that are instrumental to recovery [5—7]. Provision of PSH is often
designated as either a Treatment First (TF) or Housing First (HF) model. The TF model is
recovery driven and guided by “treatment readiness,” in which eligibility for housing requires
the consumer’s active participation in treatment and adherence to psychiatric and/or substance
use treatment [8]. In contrast, the HF model uses a consumer-driven model, in which the
consumer has immediate access to permanent housing regardless of adherence to treatment.
HF models do include supportive community, health and social services [7], such as Assertive
Community Treatment.” HF models are considered a “harm reduction” [5, p., 549] approach,
and have been instrumental in reducing chronic homelessness. Of the two models, the HF
model has greater potential of reducing recurrence in homeless SMI patients.

A variety of HF approaches have been implemented to support the housing needs of people
diagnosed with serious mental illnesses. These include scattered or congregate housing with
external or on-site supportive services [9]. But nearly all variants follow the general structure
of the first HF program, Pathways to Housing, Inc., established in New York City in 1992
[10].

The use of HF models has demonstrated several positive outcomes for consumers and the
healthcare system. For example, research suggests that HF improves perceptions of quality of
life for adults with serious mental illnesses, including satisfaction with quality of living
situation, family relationships, and adequacy of financial resources [7]. O’Campo and col-
leagues [11] compared outcomes in participants who received a HF intervention, combined
with Assertive Community Treatment services (n =97) to compared to treatment as usual
(TAU, i.e., no provision of housing) participants (r = 100). Findings suggest that the HF group
had stable housing 73.6% of the time during the 24-month follow up, compared to 27.8% for
the TAU group, representing a 45.8% increase in housing stability for the HF group [11].

Early studies examining the HF model found that it was associated with significant cost
savings [12, 13]. Potential cost reduction for mental health services was instrumental in United
States Federal policy development to pursue the goal of eliminating homelessness [14].
However, subsequent studies in wider samples of homeless populations suggested that cost
savings may not be as robust as initially anticipated [14, 15]. Some of this may be related to
long-term costs of housing in successful programs and reduced fidelity to the model over time
[16]. Additional data are required from multiple settings to fully understand the possible
discrepancy. Specifically, data from smaller cities implementing the HF model are required.
Cities with populations less than one million average around 400 homeless individuals per
100,000 population, whereas larger cities have an average of over 600 homeless individuals
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per 100,000 [17]. Additionally, larger cities tend to have more resources, which does not seem
to impact general health [18]. A retrospective mirror image examination of consumers
participating in PSH was conducted to determine if provision of housing is associated with
reduction in resource utilization in a mid-sized city.

Materials and Methods

The data were collected by a non-profit organization that provides housing and supportive
services for persons experiencing severe mental illness, co-occurring mental health and
substance use disorders, and homelessness in Louisville, Kentucky, a city of under 1 million
inhabitants. The goal was to assess the comparative savings associated with participation in
PSH utilized either a HF model of PSH (HF-PSH) or a TF model of PSH (TF-PSH).

Consumers were identified by administrative staff. All consumers participating in HF-PSH
were invited to the study and offered a token reimbursement for their efforts for participation (a
USS$ 10 grocery gift card for participation). They only had to allow access to their records for
research purposes. Service utilization data were obtained for 110 participants.

Requirements for participation in the PSH programs were a diagnosis of severe mental
illness (SMI), agreement to have 30% of monthly disability income to go towards rent, and
chronic homelessness. Chronic homelessness was defined by Unites States Department of
Housing and Urban Development (HUD) standards [19]: a person with a disability that is
continuously homeless for at least a year or a person with disability that has 4 periods of
homelessness in the past 3 years. There were no minimum requirements to participate in
treatment or to receive supported services; although, they were required to have a case
manager and a minimum of one monthly contact, additional services were available to each
consumer should they want them. Many consumers were eligible to receive Medicaid at time
of entry or gained eligibility of Medicaid at the time of the implementation of the Affordable
Care Act (35 had Medicaid, 9 had Medicare, one had both, 1 had private insurance, 5 had no
insurance, and information was not available for the remainder).

Existing program data were used to track service utilization during the year before and year
after PSH entry to assess how use of services changed. Patients were either in a HF program or
a TF program, with the caveat that our TF are more accurately defined as “treatment centered
approaches” that incorporate some elements of HF. Administrative data available from local
public hospital emergency department, state psychiatric facility, correctional facilities, and
total inpatient and outpatient visits were used to create a database of identifying information
for recruited consumers. This data included information about the consumers’ dates of
encounters with each of these entities as well as type, duration, and cost of services received.
Data were then aggregated respective to each consumer’s unique date of entry into housing to
compare utilization of these services for each consumer’s year before entering housing (Year
1) and the year immediately following entry to housing (Year 2). This was also the case for
participants in supported housing for longer time periods (mainly in the TF group) which may
have introduced a lower service error, but one that would have been mirrored in the year before
and after provision of housing. Costs were based on average cost of service provided in 2015
US dollars.

The primary outcome measures were the differences in the cost of services before and after
provision of PSH in the group as a whole and in the HF and TF groups. Comparisons of
specific items were secondary outcome measures. Paired t-tests were used for same group
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comparisons (i.e., before and after PSH), and unpaired t-tests were used for across group
analysis (ie., HF vs. TF). Bonferroni correction was applied to secondary measures only.
Power analysis was performed on nonsignificant primary outcome measures to determine if
the sample size was adequate.

Results

Of an initial study population of 128 patients, 18 were excluded due to not meeting study entry
criteria (i.e., being homeless by HUD definition, or non-participation in PSH), the remaining
110 participants were included in the study. Ninety-one (82.7%) were in HF, and 19 (17.3%)
were in TF programs. There were 70 men (63.6%, 58 [52.7%] in HF), and 40 women (36.4%,
30 [27.3%] in HF) including 3 transgender male to female. Among the entire population 65
were white (59.1%; 54 [59.3%] in HF) and 45 African-Americans (41%, 37 [40.7%] in HF.
Thirty-three were diagnosed with schizophrenia (14 in HF), 8 were diagnosed with
schizoaffective disorder (3 in HF), 25 with bipolar disorder (22 in HF), 23 with major
depression (all in HF), 4 with Post Traumatic Stress Disorder (PTSD; 3 in HF), 1 each with
obsessive compulsive disorder and generalized anxiety disorder (both in HF), and 26 had an
unknown diagnosis (25 in HF). The majority had Medicaid (53, 42 in HF) and Medicare (15,
11 in HF), some had both (4, 1 in HF), or none (15, 14 in HF), one had private insurance (in
HF); and 22 insurance status was unknown (all in HF).

Participants resided in the housing for periods of time ranging from 0 days to 25.2 years.
The mean time in housing for participants was 3.1 years, but only the costs of the year
immediately prior to PSH and the first year of PSH were calculated.

As a group, participation in PSH was associated with reduction in service utilization of $
20,098.73 per patient per year. Most of that is driven by emergency room and inpatient costs
(Table 1), which together account for $ 2,301,530.79 in savings compared to year one
expenses. When this is corrected for the estimated cost of providing the housing ($
1,536,033.15) the net savings per patient per year is $ 6134.00.

Similarly, total costs (without correcting for costs of housing) dropped significantly at 53%
for subjects receiving HF before and after treatment (Mean $ 55,860+ SEM 10,120 before
PSH to $ 26,126 + 6084 after PSH, p =0.0017, ¢ =3.23). However, the decline of 76% in the
cost of service utilization for subjects in TF was not significant ($ 12,848 + SEM 7110 before
PSH to $ 3058 + 1263 after PSH, p =0.17, t = 1.43). This latter lack of difference is due to

Table 1 Service Utilization costs before and after PSH for all subjects (n = 110)

Type of Care Year 1: Before PSH Entry Year 2: After PSH Entry
Cost Days Cost Days Cost Change

Inpatient $ 3,055,232.50 865 $ 1,533,068.15 470 $1,522,164.35
Outpatient $299,744.63 182 $413,993.84 146 -$ 114,249.21
ER $ 1,566,779.24 728 $ 787,412.80 353 $ 779,366.44
Corrections $57,582.91 855 $ 34,003.71 503 $23,579.20
Total $4,979,339.28 $2,768,478.50 $2,210,860.78
Estimated Cost PSH $1,536,033.15
Net Savings $ 674,827.63
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inadequate power in the TF group (power=0.29 for the 19 in the TF group; 57 subjects
required for power of 0.8).

While the savings (prior to correction for housing costs) is greater for HF clients ($ 29,734
+ SEM 9210) than with TF client ($ 19,943 +20,357), this difference is not significant (z =
0.98, df =107, p =0.33; see Table 2). The actual savings per client while factoring the cost of
housing were $ 15,770 for HF and $ 5979 for TF per client annually. None of the items we
examined (inpatient costs, outpatient service costs, corrections costs, emergency department
[ED] visit costs) were different between HF and TF either before or after PSH, with the
exception of the cost of ED services before PSH (Table 1). After a Bonferroni correction, that
difference became nonsignificant.

A power analysis was performed on the total pre and post PSH service utilization in
subjects utilizing HF or TF. A total sample of 63 to achieve high level of power of 0.8.

It should be noted that there were costs that could not be obtained. For example, a high
percentage of the participants who were jailed received medical services in jail. The daily cost
for that jail time was estimated to be three times higher than the general population. While
Corrections identified all of the participants who received medical services or were on a
medical unit, they did not give us the number of days out of their total stay for which it applied
so we included data as regular jail cost.

Discussion

In the current examination of costs and savings associated with implementation of PSH
programs in a medium-sized city utilizing a retrospective mirror image design, there is a
documentation of a reduction in costly public services for individuals with a SMI and
homelessness (Table 1). This reduction in service utilization was seen in subjects participating
in either HF or TF but reached statistical significance only in HF subjects (Table 2). This is
similar to observations noted in larger American cities that employ a HF approach [12, 13].
The replication of this, in our population strongly suggests that PSH can provide cost savings
when employed in an SMI population.

However, when we compared HF-PSH and TF-PSH, we were unable to document a
significant difference (Table 2). Subjects in HF-PSH showed a more dramatic and significant
decline in costs (annual savings of $ 15,770 in first year after housing), compared to those in
TF-PSH (annual savings of $ 5979 in first year after housing). We utilized a retrospective

Table 2 Means (= SEM) of costs of services for the years before and after PSH in subjects receiving HF (1 = 90)
or TF (n =19)

Type of Care  Year 1: Before Entry Year 2: After Entry

HF TF P () HF-PSH TF-PSH P(t)
Inpatient $25,448.00 (8702.00)  $10,075.00 (6533.00) 0.2(132)  $17,918.00 (5783.00)  $ 845.00 (845.00) 0.2 (1.35)
Outpatient $ 2933.00 (675.00) $ 1884.00 (786) 0.5 (0.69) $4416.00 (1504)  $871.90 (449.70)  0.28 (1.08)
ER $ 17,228 (3314.00) $856.50 (36340)  0.03 (226 $8561.00 (2250.00)  $ 888.90 (651.30)  0.12 (1.56)
Corrections $265.30 (81.8) $447.10 (447.10) 0.5 (0.68) $126.10 (71.77) $354.40 (253.80) 0.2 (1.18)
Total $ 55,860.00 (1010.00) ~ $ 12,848.00 (7110.00)  0.57 (1.93) ~ $26,126.00 (6084.00)  $ 3058.00 (1263.00) ~ 0.09 (1.73)

There are no significant differences between the two groups; only pre-PSH emergency department (ED)
evaluations are significantly different, but that significance is lost after Bonferroni correction
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mirror image design because we did not have the resources to do prospective randomized
assignment. However, there are problems with this design.

A recent review found that studies utilizing a mirror pre-post design, such as the current
study, tended to show a cost savings (all 15 studies), while randomized studies tended to show
an increase in services and costs (3 out of 4 studies) [15]. In all randomized trials, a significant
cost reduction is seen in both the HF group and the control treatment as usual group. This may
reflect a regression to the mean phenomenon, or may reflect the consequence of study
participation itself. Additionally, recruiting subjects who are not high service utilizers is
sometimes associated with an increase in service utilization due to the supportive component
of HF [15]. This difference may be related to the selection process in the different types of
studies. Subjects naturally enrolled into a pre-post study design are usually identified on the
basis of need, as was the case in the current study. Thus, they have a high likelihood to
experience a reduction in service utilization. In other words, the discrepancy between the
naturalistic studies and the randomized studies highlights the importance of selection as
opposed to random assignment. The selection process itself is an important variable in
ensuring that PSH produces an overall cost savings or morbidity prevention.

A similar phenomenon is seen in studies of subjects with substance abuse. Since the cost of
services associated with substance abuse treatment is frequently less than the morbidity of
substance use, demonstrating cost savings is more unlikely [14].

The current study did not examine any subjective or quality of life (QoL) outcomes. Other
studies have demonstrated that QoL is improved with housing [3, 7, 20].

Quantitative analyses do not provide insight as to how PSH impacts the consumers’ lives.
Future studies need to include qualitative measures and the personal narratives of consumers in
order to understand how PSH impacts their decision-making process and subsequent service
utilization. Further analysis will also need to include the number and type of supported services
consumers are using. In addition, cost savings need to be evaluated beyond Year 1 in order to
establish sustainability.

Limitations

There are costs and savings that are not included in the current analysis. These include the
costs of medical provider charges (we only used hospital charges), outpatient care (we only
had access to outpatient programs, such as partial hospital programs or intensive outpatient
programs), and costs of medications (which can be significant). Additionally, there are costs
associated with police interventions (i.e., the cost associated with an officer answering a call or
arresting a subject), court and legal costs (that occur with each arrest and probation), shelters
(since subjects in housing no longer use shelters), and costs associated with accessing
government services such as food stamps. Other hidden costs probably exist. Furthermore,
there is great variance in the data. This is because some subjects required a lot of services while
other utilized none of the services we measured. Additionally, a few participants (particularly
those in TF group) had been in supported housing for a long time, which may have reduced
our ability to access all utilized services. Power for some of the secondary analyses,
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particularly for the HF versus TF was reduced by sample size in the TF group and the variance
in service utilization among the subjects.

Conclusions

Provision of PSH to severely mentally ill citizens provided significant cost savings, estimated
at $ 6134 per subject per year. Only HF-PSH showed significant total savings as opposed to
TF-PSH, but there was no significant difference between the two models of PSH. These data
are consistent with significant prevention of medical, psychiatric, and social distress prevention
with the HF model, in particular, and the provision of PSH in general. The data suggests that
provision of housing reduces the cost of services in mid-sized cities as has been previously
documented in larger American cities.

Acknowledgements This work was supported by an Improved Health Outcomes Program (IHOP) grant from
Passport Health Plan, Louisville, Kentucky to Wellspring. The funder has no control over the publication or the
data analysis.

Compliance with Ethical Standards

Potential Conflicts of Interest Dr. Rif EI-Mallakh has research funding from Galen Pharmaceuticals. He is on
the speakers’ bureaus of Indivior, Janssen, Otsuka, Sunovion, Takeda, and Teva. None of the other others have
any potential conflicts of interest to report.

Research Involving Human Participants and/or Animals This work was reviewed, approved, and overseen
by the Institutional Review Board.

Informed Consent All subjects provided informed consent, after reading the form and having all their
questions answered.

References

1. United States Department of Housing and Urban Development. The 2010 annual homeless assessment
report to Congress. 2010. Retrieved from https://www.hudexchange.info/resources/documents/2010
HomelessAssessmentReport.pdf. Accessed 10 May 2019.

2. Krausz RM, Clarkson AF, Strehlau V, Torchalla I, Li K, Schuetz CG. Mental disorder, service use, and
barriers to care among 500 homeless people in 3 different urban settings. Soc Psychiatry Psychiat
Epidemiol. 2013;48(8):1235-43. https://doi.org/10.1007/s00127-012-0649-8.

3. Lam NC, Arora S, Menchine M. Increased 30-day emergency department revisits among homeless patients
with mental health conditions. West J Emer Med. 2010;17(5):607—12. https://doi.org/10.5811
/westjem.2016.6.30690.

4. Jiang HJ, Boutwell AE, Maxwell J, Bourgoin A, Regenstein M, Andres E. Understanding patient, provider,
and system factors related to Medicaid readmissions. Joint Commission J Qual Pat Safety. 2016;42(3):115-
21.

5. Austin EL, Pollio DE, Holmes S, Schumacher J, White B, Lukas CV, et al. VA's expansion of supportive
housing: successes and challenges on the path toward housing first. Psychiatr Serv. 2014;65(5):641-7.
https://doi.org/10.1176/appi.ps.201300073.

@ Springer



840

Psychiatric Quarterly (2021) 92:833-841

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Henwood BF, Cabassa LJ, Craig CM, Padgett DK. Permanent supportive housing: addressing homelessness
and health disparities? Am J Pub Health. 2013;103(Suppl 2):S188-92. https://doi.org/10.2105
/AJPH.2013.301490.

Henwood BF, Matejkowski J, Stefancic A, Lukens JM. Quality of life after housing first for adults with
serious mental illness who have experienced chronic homelessness. Psychiatry Res. 2014;15(220):549-55.
https://doi.org/10.1016/j.psychres.2014.07.072.

. Ridgway P, Zipple AM. The paradigm shift in residential services: from the linear continuum to supported

housing approaches. Psychosoc Rehab J. 1990;13(4):11-31.
Nelson G, Sylvestre J, Aubry T, George L, Trainor J. Housing choice and control, housing quality, and
control over professional support as contributors to the subjective quality of life and community adaptation
of people with severe mental illness. Admin Policy Ment Health Ment Health Serv Res. 2007;34(2):89-100.
https://doi.org/10.1007/s10488-006-0083-x.
Tsembelis S. (1999). From streets to homes: an innovative approach to supported housing for homeless
adults with psychiatric disabilities. J Community Psychol. 1999:;27:225-41. https://doi.org/10.1002
/(SICD)1520-6629(199903)27:2<225::AID-JCOP9>3.0.C);2-Y.
O’Campo P, Stergiopoulos V, Nir P, Levy M, Misir V, Chum A, et al. How did a housing first intervention
improve health and social outcomes among homeless adults with mental illness in Toronto? Two-year
outcomes from a randomised trial. Br Med J Open. 2016;6(9):¢010581. https://doi.org/10.1136/bmjopen-
2015-010581.
Kuno E, Rothbard AB, Averyt J, Culhane D. Homelessness among persons with serious mental illness in an
enhanced community based mental health system. Psychiatr Serv. 2000;51(8):1012—6. https://doi.
org/10.1176/1008.ps.51.8.1012.
Kushel MB, Perry S, Bangsberg D. Emergency department use among the homeless and marginally housed:
results from a community-based study. Am J Pub Health. 2002;92:778-84.
Poulin SR, Maguire S, Metraux S, Culhane DP. Service use and costs for persons experiencing chronic
homelessness in Philadelphia: a population-based study. Psychiatr Serv. 2010;61:1093-8. https://doi.
org/10.1176/ps.2010.61.11.1093.
Ly A, Latimer E. Housing first impact on costs and associated cost offsets: a review of the literature. Can J
Psychiatr. 2015;60(11):475-87. https://doi.org/10.1177/07/0674371506001103.
Kumar N, Plenert E, Hwang SW, O'Campo P, Stergiopoulos V. Sustaining housing first after a successful
research demonstration trial: lessors learned in a large urban center. Psych Serv. 2017;68(7):739-74.
https://doi.org/10.1176/appi.ps.201600220.

City and County of San Francisco. Homeless Benchmarking. https://sfgov.

org/scorecards/benchmarking/homelessness. Accessed 30 Jan 2019.
Rocha LE, Thorson AE, Lambiotte R. The non-linear health consequences of living in larger cities. J Urb
Health. 2015;92(5):785-99. https://doi.org/10.1007/s11524-015-9976-x.
US Department of Housing and Urban Development. Flowchart of HUD’s definition of homelessness.
2016. https://www.hudexchange.info/resources/documents/Flowchart-of-HUDs-Definition-of-Chronic-
Homelessness.pdf. Accessed 13 Nov 2020.
Patterson M, Moniruzzaman A, Palepu A, Zabkiewicz D, Frankish CJ, Krausz M, et al. Housing first
improves subjective quality of life among homeless adults with mental illness: 12-month findings from a
randomized controlled trial in Vancouver, British Columbia. Soc Psychiatry Psychiat Epidemiol.
2013:48(8):1245-59. https://doi.org/10.1007/s00127-013-0719-6.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Affiliations

Kathy Dobbins' - Carey Addison? - Autumn Roque? - Peggy L. El-Mallakh - Rif S.
El-Mallakh®

@ Springer



Psychiatric Quarterly (2021) 92:833-841 841

Kathy Dobbins
katharine.dobbins @wellspringky.org

Carey Addison
caddison @fhclouisville.org

Autumn Roque
aroque @mindfulstl.com

Peggy L. El-Mallakh
peggy .el-mallakh@uky.edu

! Wellspring, PO Box 1927, Louisville, KY 40201-1927, USA

2 Family Health Centers, Inc, 712 East Muhammad Ali Blvd, Louisville, KY 40202, USA

3 Center for Mindfulness and CBT, 10845 Olive Blvd, St. Louis, MO 63141, USA

4 College of Nursing, University of Kentucky, Lexington, KY 40436, USA

Department of Psychiatry, University of Louisville School of Medicine, Louisville, KY 40202, USA

@ Springer



