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About This Report 

This document represents our third report on a permanent supportive housing (PSH) program 
operated by a large not-for-profit Medicaid and Medicare managed care plan in Southern 
California. This PSH program combines a long-term housing subsidy with intensive case 
management services for adult plan members experiencing homelessness who have one or more 
chronic physical or behavioral health conditions and represent high utilizers of inpatient health 
care. In this report, we provide an update from our previous reports in terms of program 
implementation through September 2020, describing participant characteristics, program 
referrals, enrollment timelines, housing placements, and program exits. We also assess the 
impact of the program by examining health care service utilization and associated costs in the 12 
months prior to and the 12 months following program enrollment, in comparison with an 
observational control group of adult plan members who were not enrolled into the program. We 
describe the health care utilization and associated costs between the transitional period (i.e., after 
program enrollment but before receipt of housing) and the housed period (i.e., after individuals 
are placed into PSH). Finally, we report PSH programmatic costs to provide an overall picture of 
the impact of the program on payer costs. 

This report should be of interest to public and private health care organizations and other 
entities considering the potential of PSH programs to lower their costs, improve service quality, 
and reduce homelessness in their communities. The Inland Empire Health Plan sponsored this 
research. 

Community Health and Environmental Policy Program 
RAND Social and Economic Well-Being is a division of the RAND Corporation that seeks to 

actively improve the health and social and economic well-being of populations and communities 
throughout the world. This research was conducted in the Community Health and Environmental 
Policy Program within RAND Social and Economic Well-Being. The program focuses on such 
topics as infrastructure, science and technology, community design, community health 
promotion, migration and population dynamics, transportation, energy, and climate and the 
environment, as well as other policy concerns that are influenced by the natural and built 
environment, technology, and community organizations and institutions that affect well-being. 
For more information, email chep@rand.org. 
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Summary 

Addressing a Social Determinant of Health Through Permanent Supportive 
Housing 
Permanent supportive housing (PSH) is an intervention that combines a long-term housing 

subsidy with supportive services and has been shown to increase housing stability among the 
formerly homeless. Health plans, hospitals, and large health systems have expressed interest in 
this intervention to address one of the key social determinants of health, stable housing, but little 
is known about the associated program costs and potential impacts on health care utilization 
among insured populations. We sought to understand the program’s implementation, the 
program’s impact on member health care utilization, and associated costs. We also examined the 
PSH programmatic expenditures to determine the overall costs and benefits of the intervention 
for the health plan. The PSH program is operated by a not-for-profit Medicaid and Medicare 
managed care plan in Southern California.  

Approach 
Using program administrative and health care service data (including health care claims and 

encounters) provided by the health plan, we conducted a regression analysis with propensity 
score weighting to examine health care utilization and associated costs for 162 health plan 
members 12 months prior to and 12 months following enrollment into a PSH program relative to 
a comparable cohort of plan members (N = 356) who were not enrolled in the PSH program. We 
also differentiated the program’s effect during the transitional period—that is, after program 
enrollment but prior to housing placement—from its effects during the period after members are 
housed. In addition, we present participant flow through the key program milestones (e.g., 
referral, enrollment, housing placement, program exit) and describe health care utilization and 
associated costs for members who exited the program. Finally, we report the PSH programmatic 
expenditures relative to the changes in health care costs to provide an overall picture of the 
intervention’s benefits and costs to the health plan.  

Key Findings 

• Similar to the findings presented in the baseline (McBain et al., 2020) and six-month
outcome (Hunter et al., 2021) reports, our updated findings indicate that members who
were enrolled in the PSH program used a significant amount of health services in the 12-
month period prior to program entry: roughly $70,000 per person. This demonstrates that
the health plan was successful in identifying and enrolling high health care utilizers into
its PSH program.
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• PSH enrollees’ average health service utilization increased in the 12 months following 
program enrollment, while associated costs decreased from $70,136 to $48,718—a total 
reduction of $21,418 (about 31 percent). Members in the comparison group also observed 
a reduction in utilization and costs: from $65,700 to $40,427—a total reduction of 
$25,273 (about 39 percent). 

• Overall, health care costs declined further among program enrollees once they were 
placed into housing, relative to the transition period (i.e., after enrollment but before PSH 
placement): from an average of $5,542 per member per month (PMPM) in the transitional 
period to $2,919 PMPM once in PSH placement, an amount lower than the comparable 
value in the comparison group. Enrollees who exited the PSH program prior to 12 months 
had higher health care utilization and associated costs in the pre-enrollment and post-
enrollment periods relative to enrollees who remained in stable housing through the PSH 
program. 

• The PSH program was associated with increased health care engagement and fewer high-
cost health care events. Members had an increased probability of having a health care 
service when enrolled in the PSH program relative to not being enrolled. Among program 
enrollees with at least one health care service, the total health care service costs while 
housed were significantly lower ($2,201 PMPM) relative to the transitional period.  

• The estimated PSH program costs were $30,540 per enrollee over the 12-month period, 
or $2,545 PMPM. 

• When accounting for the PSH program costs and health care service utilization among 
enrollees, the PSH program has yet to achieve any net cost offset from program 
participation.  

 
In sum, our findings are similar to those of previous studies, which have shown that 

supportive housing interventions are associated with decreases in inpatient and emergency care. 
In this study, enrollees were more likely to remain engaged with health care providers and used 
more primary and home health care after program enrollment, relative to the comparison group. 
Health care among program enrollees may have shifted to early intervention or more regular 
disease management, as observed by the increase in visits for many of the most common chronic 
health conditions (e.g., diabetes and hypertension). 

Study Implications and Recommendations  

• Our study is one of the first of its kind to describe PSH program implementation, 
including documentation of the timing between the different program milestones and 
associated health care utilization and costs. These findings help to elucidate the care and 
costs associated with identifying and enrolling high health care utilizers into a PSH 
program. More specifically, individuals experiencing homelessness who are discharged 
from emergent or inpatient settings may require temporary housing with a variety of 
medical and nonmedical supports before PSH placement—resulting in a continuation of 
elevated costs. Payers of such programs should be aware of these initial cost drivers. 

• Although we observed patterns in health care utilization and associated costs consistent 
with other PSH studies—including that health care costs among those engaged with 
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health care providers were reduced once individuals were placed in housing—reductions 
in costs did not entirely offset the PSH programmatic expenses. Also, members were 
engaging more consistently with health care providers following program enrollment and 
obtaining less intensive and expensive forms of care. More research is needed to 
determine whether these changes in health care utilization are leading to better chronic 
condition management and quality of life. 

• We observed that enrollees who exited the program before reaching 12 months of 
enrollment had higher utilization patterns and associated costs both before and after 
enrollment, relative to enrollees who were stably housed at 12 months post-enrollment. 
These findings suggest that the program might not have been appropriate, or might have 
been insufficient, for some of the highest-cost health care utilizers. Increased targeted 
recruitment and identification of successful program candidates could result in more-
consistent findings and larger decreases in health care costs among enrollees. For higher-
risk candidates, a higher level of care or an increased direct and targeted intervention may 
be necessary. 

• Health care utilization and associated costs were reduced among members once they were 
placed in PSH. These findings might help payers better prepare and plan for PSH 
program implementation in terms of initial and longer-term impacts on health care 
utilization and associated costs. 
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1. Background 

Homelessness 
Homelessness, which refers to the lack of a fixed, regular, and adequate nighttime residence, 

is a pervasive public health issue (HUD Exchange, 2019). Although rates of homelessness have 
remained fairly steady in the United States over the past decade, the number of people 
experiencing homelessness in California has continued to grow. As of 2020, California had an 
estimated 151,000 people experiencing homelessness, more than any state in the nation (Petek, 
2020). Moreover, the coronavirus disease 2019 (COVID-19) pandemic introduced further 
complexities because California’s unemployment rate rose above 15 percent in April 2020 and 
those experiencing homelessness had greater difficulties accessing financial stimulus relief 
(Employment Development Department, 2021; Finnigan, 2021). 

Southern California has a large proportion of individuals experiencing homelessness, with 
the Inland Empire region (i.e., San Bernardino and Riverside counties) reporting an increase of 
more than 20 percent in its annual counts of visible people experiencing homelessness from 2018 
to 2019, and an additional 10 percent from 2019 to 2020—bringing the total to more than 6,000 
people (Horseman, 2020; Riverside County, Department of Social Services, 2020; San 
Bernardino County Homeless Partnership, 2019). Moreover, homelessness in Southern 
California has become a particularly salient public health issue in the context of the COVID-19 
pandemic. Although nearly three-quarters of the population experiencing homelessness in 
California do not have access to shelter (Henry et al., 2020), the elevated risks in terms of 
COVID-19 transmission and health outcomes present to both sheltered and unsheltered 
populations alike. 

Role of Housing as a Social Determinant of Health 
Housing is considered an important contributor to overall health and well-being (Taylor, 

2018). Lack of stable housing is associated with poorer physical and mental health outcomes. For 
example, compared with the general U.S. population, people experiencing homelessness are 
more likely to suffer from unmanaged chronic physical health problems (Baggett, Liauw, and 
Hwang, 2018), mental health issues (Bossarte et al., 2013; Fazel et al., 2008; Lee et al., 2017), 
HIV/AIDS (Clemenzi-Allen et al., 2019), and substance use disorders (Lee et al., 2017). 
Homelessness is also linked to shorter life expectancies (Bowen, 2016; Morrison, 2009). People 
experiencing homelessness have been shown to rely on emergency health care services that pose 
a significant cost to health care systems (Kushel et al., 2002; Raven et al., 2017). Moreover, 
studies show that patients experiencing homelessness are more likely be readmitted following 
hospital discharge (Buck et al., 2012; Khatana et al., 2020). Chronic health conditions continue 



2 

to persist even after an individual experiencing them secures housing (Henwood et al., 2018; 
Schick et al., 2019), demonstrating the need for long-term support provision.  

Adverse impacts of homelessness have been documented in Southern California communities 
(Abramson, Sanko, and Eckstein, 2021; Qureshi et al., 2021; Salem et al., 2020). For example, a 
study in 2020 found significantly elevated rates of posttraumatic stress symptoms among 
formerly incarcerated homeless women in Los Angeles County (Salem et al., 2020).  

Permanent supportive housing (PSH) is an intervention that combines a long-term housing 
subsidy with supportive services designed to help individuals maintain independence and 
autonomy (Rog et al., 2014). Research has demonstrated that PSH often increases housing 
stability among individuals who were formerly homeless (National Academies of Sciences, 
Engineering, and Medicine, 2018). Although it has been hypothesized that PSH can improve 
health outcomes, few rigorous studies have been able to demonstrate this effect beyond programs 
designed for individuals living with specific health conditions, such as HIV/AIDs (e.g., Aubry et 
al., 2020; Buchanan et al., 2009). Experts acknowledge that individuals placed in PSH typically 
have experienced several bouts of homelessness coupled with one or more chronic health 
conditions; therefore, immediate health improvements following receipt of housing may not be 
observed (National Academies of Sciences, Engineering, and Medicine, 2018). Consistent with 
this idea, a study that examined long-term outcomes from PSH reported higher ratings of self-
reported mental health status after three or more years in housing compared with fewer years in 
housing, but this pattern was not observed for physical health status (Spector et al., 2020). 

Supportive Housing Interventions and Implications for Health Care Costs 
Reducing costly intensive health care utilization among individuals experiencing 

homelessness is a priority for many health care providers and public payers. Through the 
Affordable Care Act and state Medicaid expansion, many individuals experiencing homelessness 
are now eligible for Medicaid. Also, a growing movement away from fee-for-service models to 
bundled payments and capitation has generated interest in health systems to adopt PSH and 
similar interventions to achieve cost savings while addressing patients’ social determinants of 
health (Horwitz et al., 2020). This is particularly true in California, where multiple policy efforts 
have sought to move the state toward value-based payment plans (Belfort, Striar, and Manatt, 
Phelps & Phillips, 2020). For example, a recent study reported that at least seven hospitals in 
California were implementing PSH programs, more than found in other states (Potter et al., 
2020). However, health plans have conducted limited research on the outcomes from 
implemented PSH programs (Koeman and Mehdipanah, 2020; Kuehn, 2019). 

Previous studies of PSH have shown a variety of findings linking changes in health care 
service utilization and associated costs with housing placement. Studies using more-rigorous 
research designs, such as randomized trials, usually report smaller health care cost offsets 
(Kertesz et al., 2016). Studies have shown that cost savings may also depend on the participant 
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needs (Shinn and Khadduri, 2020), with larger offsets observed for higher-need participants 
(e.g., individuals with serious mental health disorders) (Goering et al., 2014). Typical PSH 
program costs range from $10,000 to $30,000 per person annually (Hunter et al., 2017). 

Often missing from prior PSH studies is an examination of health care service utilization and 
associated costs once an individual is identified for a program and prior to their moving into 
PSH. Typical study designs monitor outcomes after the intervention is delivered (i.e., upon 
move-in to a PSH unit). However, during implementation of PSH programs in real-world 
settings, enrollees identified in health care settings might wait several months to move into PSH. 
For example, in a prior study of Los Angeles County’s Housing for Health PSH program, which 
included more than 890 participants enrolled over the first four years of program operation, the 
average time between program application and receipt of PSH was more than seven months 
(Hunter et al., 2017). Because of shortages in affordable housing in Southern California, housing 
providers report that it often takes several months to obtain an appropriate unit (Hunter et al., 
2020). In the meantime, PSH programs can have significant cost outlays, including the costs of 
case management services, the provision of bridge housing, and the costs of identifying and 
securing PSH itself. The health care utilization and program costs during this interim period have 
not been well documented in previous studies but are a critical component to adequately 
planning PSH program implementation. 

Previous studies have also tended to report the average effects over a specified intervention 
period (e.g., six or 12 months) rather than exploring changes over time in service use and 
associated costs. Given that PSH is designed to be a long-term subsidy, examining whether 
variation occurs over time should assist PSH supporters with better information to plan for long-
term implementation.  

Program Overview 
This report presents an outcome analysis of an ongoing PSH program implemented by a large 

not-for-profit Medicaid and Medicare managed care plan serving more than 1 million members 
in the Inland Empire area of Southern California. The health plan sought to enroll several 
hundred individuals in PSH.  

The health plan’s internal PSH team created informational trainings about the program that 
were shared with the care network, community partners, and internal department staff to obtain 
program referrals. Once an individual was referred, the housing team determined program 
eligibility by examining whether the individual had  

1. at least one chronic physical or behavioral health condition stable enough to be managed 
in the community 

2. a confirmed need for help with activities of daily living 
3. at least six months of active eligibility for plan benefits in the member’s lifetime 
4. at least seven inpatient days in an acute care facility in the past 12 months 
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5. self-reported homelessness (i.e., not having a fixed, regular, or adequate residence in 
which to sleep) 

6. an age of at least 18 years.  
More information about the program enrollment and service delivery process is provided in 

our initial report (McBain et al., 2020).  
The PSH program was initiated in 2018. In this report, we examine program implementation 

through September 30, 2020. We also evaluate health care service utilization and associated 
costs for enrollees for the 12 months prior to and the 12 months following enrollment in the PSH 
program compared with a cohort of health plan members who were also identified as homeless 
during the same time frame but were not enrolled in the PSH program. We examine program 
exits and how they are related to health service utilization and costs. We also look at how 
program enrollment and housing placement are related to utilization and costs over time. Finally, 
we examine the PSH programmatic expenditures to understand total costs to the health plan. 

In our initial report, we found that the health plan was successful in enrolling a cohort of 
high-need members into its PSH program (McBain et al., 2020). Enrolled participants received 
care for an average of 17 distinct health conditions in the year prior to enrollment. Common 
conditions included acute infectious diseases (such as skin infections and bacterial infections) 
and noncommunicable diseases (such as diabetes, septicemia, and heart failure). A significant 
component of services delivered included recuperative care for which members were provided 
shelter, meals, and transportation. Recuperative care has become an important service since the 
passing of California Senate Bill 1152 (Discharge Planning for Homeless Patients) in July 2019, 
which requires hospitals in California to have a documented and coordinated post-discharge 
destination for all patients experiencing homelessness (Unihealth Foundation, 2020, p. 19). All 
told, the average health care cost per member totaled more than $70,000 in the year prior to 
enrollment in the PSH program implemented by the health plan. In our second report, which 
examined six-month outcomes, we found that health service utilization declined roughly equally 
among those enrolled in PSH and a comparable cohort of individuals who were not enrolled in 
the program (Hunter et al., 2021): a decline of about $3,000 per individual per month in the cost 
of health services. We also observed that health care costs declined further among program 
enrollees once they were placed in PSH, relative to the transition period after program 
enrollment but before PSH placement, raising the possibility that health care savings in the PSH 
may accrue more substantially if observed over a longer period.  

Purpose and Organization of This Report 
The main purposes of this report are 

• to provide an update on program implementation—that is, participant flow through 
the key program milestones, including referral, enrollment, housing placement, and 
exit 
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• to quantify the first 12 months of health care service utilization and associated costs 
for members enrolled in a PSH program, compared with a similar cohort of 
individuals who were not enrolled in the program 

• to describe program exits and their relation to health care service utilization and 
associated costs 

• to describe the contributions of program enrollment and housing placement on health 
care utilization and associated costs over time 

• to provide an update on the PSH program costs and major cost drivers, including 
the housing rental costs and intensive case management services (ICMS). 
 

In Chapter 2, we describe our methods for examining program implementation, program 
impact at 12 months post-enrollment, and PSH program costs. In Chapter 3, we present the 
results from our analyses. In Chapter 4, we provide an interpretation of our findings, present our 
study limitations, and offer study implications and next steps. 
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2. Methods 

Overview 
Similar to our previous reports, this report used administrative data about PSH program 

enrollees and detailed accounting information about the PSH program itself provided to us from 
the managed health care plan. In addition, the plan provided data corresponding to a comparison 
group of health plan members who had been identified as homeless in their health plan 
administrative data but who were not enrolled in the PSH program. Data included member 
demographic information and records about individual use of health care services. For program 
enrollees, we received information about program referral and enrollment dates, receipt of 
supportive housing services, and corresponding PSH program costs. None of the data sets 
contained member names or addresses; rather, the health care service– and program-level data 
sets contained a unique identifier for each member consisting of 14 numerals. All procedures for 
data sharing, storage, and transfer were reviewed and approved by the RAND Corporation’s 
Human Subjects Protection Committee, which serves as the institution’s review board. 

Mirroring the approach used in the six-month outcomes report (Hunter et al., 2021), we used 
the PSH program data set to examine participant flow through key program milestones, such as 
referral, enrollment, housing placement, and exit. More specifically, this implementation 
assessment describes enrollees’ advancement through the key program milestones, including the 
period following enrollment but prior to the receipt of PSH (transitional period) and after 
placement into PSH (housing period). Our assessment includes time between milestones and 
points of attrition. 

To determine the impact of the PSH program on service utilization and associated costs, we 
performed a propensity score–weighted regression analysis comparing health care service 
utilization between the program enrollees (treatment group) and the comparison group of plan 
members identified as experiencing homelessness during the same period but not enrolled in the 
PSH program. This approach is similar to the approach used in our prior report but includes a 
longer time frame (i.e., 12 months pre- and post-enrollment rather than six months pre- and post-
enrollment). We also performed a new longitudinal analysis to differentiate the effects of 
program enrollment from housing receipt on health care service utilization and associated costs.  

Additionally, we analyzed the PSH program records to determine the total program cost per 
participant during the transitional (pre-PSH placement), PSH (post-placement), and post-exit 
periods through 12 months post-enrollment. Taken together with the health care information, 
these data provide an overall picture of program benefits and costs from the payer perspective. 
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Data Sources 

Health Plan Member Demographics 

The managed care plan provided the following health plan member characteristics for 
individuals from both the treatment and comparison groups: age, gender, race/ethnicity, and 
county of residence (i.e., Riverside or San Bernardino). 

We identified a comparison group for this study by selecting health plan members  

• who were ages 18 and older and residents of Riverside County or San Bernardino County 
• who received the International Classification of Diseases, Tenth Revision (ICD-10) 

diagnosis code Z59.0, indicating homelessness, between January 2018 and September 
2019 (coinciding with the recruitment period for the treatment group)  

• who were not enrolled in the PSH program during the analytic period.  
This process identified a cohort of 356 comparison group members. The demographic 

composition of the two groups is displayed in Table 2.1. 
Of note, 20 percent of the comparison group cohort (n = 72) had been offered the housing 

program but declined services. The fact that these members differ systematically from the 
members in the treatment group, having declined enrollment in the program, might introduce 
bias in our analysis. However, we decided that the increase in effective sample size (ESS) to gain 
precision was worth the potential bias. We also conducted a sensitivity analysis in which we 
conducted the main analysis using an alternate comparison group that excluded these individuals; 
results are available in Appendix E. This analysis produced modestly larger effect sizes for the 
treatment group, which generally showed a larger increase in utilization and cost in the post-
enrollment period relative to the comparison group. In some cases, this led to statistically 
significant treatment effects that were not observed in the main analysis, including significant 
increases in total utilization and in the utilization of emergent care and pharmacy services and 
significant changes in the cost of emergency care used (an increase relative to the comparison 
group) and custodial care services used (a decrease relative to the comparison group). However, 
the results were broadly in line with those of the main analysis presented in this report. 
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Table 2.1. Treatment Group and Comparison Group Demographics, Unweighted 

Demographic Characteristic Treatment Comparison 
Number of members 162 356 

Age: M (SD) 52 (10) 48 (13.3) 

Gender 

Female 29.0% 35.7% 

Male 71.0% 64.3% 

Race/ethnicity 

Black 24.7% 19.9% 

Hispanic 21.0% 27.5% 

White 46.9% 39.9% 

Not reported/other 7.4% 12.6% 

County 

Riverside 39.5% 44.7% 

San Bernardino 60.5% 55.3% 

NOTE: M = mean; SD = standard deviation. 

 

Health Care Services and Associated Costs 

As with our previous report, the program provided health care service data in the form of 
claims and encounters for services provided, including pharmacy services. Primary care in the 
health system is capitated, meaning the payment is fixed and pre-arranged between the health 
plan and the provider to a set amount per patient per period. Specialist services, inpatient care, 
and pharmacy costs are based on fee-for-service. Additionally, we did not capture a 
preponderance of behavioral health services provided to patients because, in some cases, these 
services were provided and paid for by the counties’ behavioral health departments. For each 
service event, many fields were available, including service date, service procedure code (i.e., 
Current Procedural Terminology or Uniform Billing codes), place of service, ICD-10 diagnosis 
code, and net pay amount. A service event could include one or more health care claims or 
encounters. Costs, as ascribed to health care services and the PSH program in this report, 
represent the actual money outlaid (expenditures) for goods and services. 

Permanent Supportive Housing Program Services and Costs 

We used similar methods as our previous report to identify PSH costs (Hunter et al., 2021). 
That is, we drew from invoices generated by vendors that provided ICMS, rehabilitative services, 
and PSH services. We also identified service costs incurred directly by the health plan. In total, 
the health plan contracted with four ICMS vendors, three rehabilitative services vendors, and one 
supportive housing vendor. The supportive housing vendor itemized costs into such categories as 
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housing unit modification, housing security deposit, and rent, allowing us to separately estimate 
start-up and recurrent costs. However, other vendors only provided costs in aggregate. 

Costs were assignable to individual enrollees on specific days of service. Using program 
enrollment and housing dates, we estimated costs per member per month (PMPM) during 
(1) enrollees’ transitional period between program enrollment and receipt of housing (transitional 
period costs) and (2) individuals’ housed period following receipt of PSH (post-PSH placement 
costs). In addition to reporting costs on a PMPM basis, we quantified total costs per client during 
transitional and post-PSH placement periods on the basis of vendor category. 

Programmatic cost estimates were organized according to two perspectives: First, to conduct 
a period analysis, we looked at PMPM cost rates and total programmatic costs over the full 
analytic period. Second, to conduct a cohort analysis, we examined PMPM cost rates and total 
programmatic costs restricted to the 12 months following enrollment for each individual. The 
primary aim of this report was to examine costs and service utilization from the cohort 
perspective. 

Our cost analyses assumed the perspective of the health care plan rather than a societal 
perspective that would incorporate costs external to those incurred by the plan, such as client 
financial contributions to housing support (typically set to 30 percent of income) and state or 
federal housing subsidies through voucher programs. In characterizing costs, our aim was to 
determine whether programmatic costs incurred by the health plan supporting the PSH program 
were partially or fully offset by decreased costs attributable to health care utilization within the 
health system. 

Statistical Analysis 

Propensity Score Analyses: Identification and Weighting of the Comparison Group 

We used regression analysis with propensity score weighting as our primary analytic 
technique for identifying the effect of program enrollment on health care service utilization and 
costs (Austin, 2011). The use of a propensity score permits the analysis of an observational, 
nonrandomized study to mimic the characteristics of a randomized controlled trial by balancing 
treatment and comparison individuals on background covariates. That is, the propensity score 
ensures that treatment and comparison individuals have similar characteristics (e.g., 
demographics, comorbidities, and health care utilization patterns). Prior to implementing the 
propensity score analysis, it was necessary to assign program enrollment dates to the comparison 
group members to calculate pre- and post-enrollment health care utilization for these members. 
In short, we chose an enrollment date by taking each date of an ICD-10 diagnosis of Z59.0 
(indicating homelessness) for the comparison group members, randomly adding time between 
Z59.0 and enrollment based on the distribution from the treatment group, then selecting the date 
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that had observed health care utilization in the pre-enrollment period most similar to the 
treatment group. For further details on these procedures, see Appendix A. 

Having selected the comparison group members and the enrollment dates for the comparison 
group members, we proceeded to estimate the final propensity score weights using the twang 
package for the statistical software program R, which estimates propensity scores via generalized 
boosted regression and calculates propensity score weights (Comprehensive R Archive Network, 
2021). The propensity score model sought to balance the treatment and comparison cohorts in 
terms of demographics, health care costs, comorbidities, and health care utilization 
characteristics. The full set of characteristics included in the propensity score model is displayed 
in Chapter 3’s Table 3.1. The quality of the comparison group was assessed by comparing the 
weighted comparison group with the treatment group along covariates included in the propensity 
score model. 

Notably, because of the use of propensity score weights, the raw number of members in the 
comparison group overstates the amount of statistical precision in hypothesis tests and regression 
models in this group. Therefore, in addition to reporting the raw sample size of this group, we 
report the ESS. This is calculated such that the true amount of statistical precision in a model 
using the weighted comparison group is roughly equivalent to that of a similar model using an 
unweighted independent sample with sample size equal to the ESS. Similarly, when reporting the 
weighted mean of a particular characteristic of the comparison group (e.g., mean health care 
cost), we report the weighted sample size as the sum of the propensity score weights (i.e., the 
denominator used in calculating the mean). In this report, we have chosen to scale the propensity 
score weights for the comparison group so that they sum to 162 to match the number of members 
in the treatment group. 

Health Care Service and Cost Effects 

The effects of the PSH program on health care service utilization and costs were examined 
using propensity score–weighted regression models. For each treatment group and comparison 
group member, the differences in health care utilization and costs were calculated between the 
12-month post-enrollment and the 12-month pre-enrollment periods. We used all of the service 
utilization data that were provided during those periods. Changes in utilization or costs were then 
modeled as a linear function of program enrollment, member demographics, and other selected 
variables. Using this linear function allowed us to determine whether the program was more 
effective or less effective in reducing health care utilization and costs relative to the comparison 
group, which received no intervention. 

Differentiating the Contributions of Program Enrollment and Housing Placement 

The previously described models estimate the overall effect of the PSH program intervention 
on health care utilization and costs, but they do not provide information about whether the 
receipt of housing had any effect beyond that of enrollment in the program. To directly assess 
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those effects, we used a set of longitudinal models that tracked individuals’ month-to-month 
utilization and costs. Similar to the previously described linear models, these models 
incorporated the propensity score weights described above. We fit mixed effect models that 
accounted for the within-individual correlation over time using a person-level random intercept 
and included indicators of whether an individual was enrolled or housed in each month. 

A drawback of this longitudinal modeling approach is that we observed many instances of 
individuals having no health care services (i.e., claims or encounters) in a given month within the 
observation period. Almost 20 percent of the person-months in the treatment group across the 
24-month period (i.e., 12 months pre-enrollment and 12 months post-enrollment) had no services 
associated with them. We accounted for this problem by first modeling the probability that a 
person-month had at least one health care service. This allowed us to assess whether there was a 
difference between the groups in maintaining engagement with health care providers. In a second 
step, we modeled the total number of services and the associated health care costs among those 
person-months with at least one health care service. This allowed us to assess whether there was 
a difference in the amount of utilization and health care costs during periods in which individuals 
were actually seeking care. Specifically, we fit three separate models to examine the effect of 
housing receipt versus program enrollment alone: 

1. a mixed effect logistic regression predicting any utilization (at least one service) in each 
person-month 

2. a mixed effect linear regression predicting the number of services in person-months with 
at least one service 

3. a mixed effect linear regression predicting costs in months with at least one service. 
All models control for the following demographic characteristics: age, gender, race/ethnicity, and 
county.  
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3. Findings 

Program Implementation 
Figure 3.1 shows program activity through September 30, 2020, among the first 162 program 

enrollees, who were enrolled prior to October 1, 2019. As shown in our previous report, the 
median time between referral and program enrollment was about two weeks (i.e., 14.5 days), 
although some people were enrolled on the same day as a referral and others took much longer 
(Hunter et al., 2021). Seventy-eight percent of those enrolled in the program obtained a PSH 
placement (n = 127). The remaining members (n = 35) exited the program before housing 
placement. The main reasons enrollees exited before housing placement were member 
preferences and program staff being unable to locate enrollees. Other reasons included the need 
for an alternate level of care, program violations, and death. 

Among the members who obtained housing, the median time between program enrollment 
and housing placement was 78 days, with a range from ten days to more than eight months. 
Thirty-six of the 127 members who obtained housing (28 percent) exited housing prior to 
October 1, 2020 (the end of the analytic period). The primary reason for exit after housing 
receipt was death, followed by program violations, alternate level of care needed, and member 
preference.  

As shown here, there was significant variability in the amount of time it took for enrollees to 
move between the different program milestones. In some cases, the process was much faster 
(within days), and, other times, it took enrollees several months. These variations may be due to 
the level of recuperative care needed after enrollment and before housing placement and the 
challenges associated with finding an appropriate housing placement option. 

Among those who obtained housing, 91 members (72 percent) remained housed as of 
September 30, 2020. For these members, the range of time spent housed was from 210 days to 
almost 2.5 years, with a median of almost 1.5 years. This indicates that, once placed in PSH, the 
majority of the enrollees remain stably housed.  
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Figure 3.1. Program Implementation as of September 30, 2020, for First 162 Enrollees 
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Treatment and Comparison Group Characteristics 

Descriptive Characteristics Before and After Weighting 

Table 3.1 provides descriptive information about the treatment and comparison group 
members, before and after weighting. We calculated absolute standardized mean differences 
(ASMDs) comparing treatment and comparison group members on each characteristic used in 
our propensity score analyses to examine how well-balanced the groups were before and after 
weighting. Group differences were deemed notable when the maximum ASMD was greater than 
0.20 (Cohen, 1992). 

Propensity score weighting was effective in attenuating the observed differences between the 
treatment and comparison groups along almost all variables, including age, race/ethnicity, 
preexisting conditions (e.g., presence of a chronic health condition, diabetes, heart failure, and/or 
skin infection), the total number of diagnoses in the prior 12-month period, the number of 
services in the prior 12-month period within various service categories, and a variety of variables 
summarizing health costs in the prior 12-month period. The only characteristic that remained 
different after weighting was the total cost of services related to temporary lodging in the 12 
months prior to enrollment. The remaining difference in pre-enrollment temporary lodging costs 
is accounted for by comparing the change in pre- to post-enrollment temporary lodging costs 
between the treatment and comparison groups. The ASMD values are included in Appendix A.  

Table 3.1. Characteristics of the Treatment and Comparison Groups, Before and After Weighting 

  Comparison 
   Weighted 

 Treatment Unweighted (n = 162; 
Characteristic (n = 162) (n = 356) ESS = 87.2) 
Age 51.72 48.15a 51.86 

Gender    

Male 0.71 0.64 0.63 

Race/ethnicity    

Black 0.25 0.20 0.18 

Hispanic 0.21 0.28 0.28 

Not reported/other 0.07 0.13a 0.12 

County    

Riverside 0.40 0.45 0.45 

Preexisting conditionsb    

Behavioralc 0.59 0.62 0.62 

Chronicd 0.97 0.87a 0.95 

Chronic obstructive pulmonary disease (COPD) 0.17 0.09a 0.13 

Diabetes 0.41 0.15a 0.36 

Heart failure 0.24 0.10a 0.19 
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  Comparison 
   Weighted 

 Treatment Unweighted (n = 162; 
Characteristic (n = 162) (n = 356) ESS = 87.2) 

Skin infection 0.35 0.24a 0.41 

Number of diagnoses (CCSR categories)b 21.96 16.63a 23.2 

Number of services by type of serviceb    

Durable medical equipment (DME) 5.91 2.56a 5.01 

Laboratory (chemistry and hematology) 39.34 29.97a 40.62 

Medications (injections, infusions, and other forms) 8.52 5.72a 6.48 

Other diagnostic procedures (interview, evaluation, 
and consultation) 32.41 20.81a 31.35 

Transportation (patient, provider, and equipment) 51.69 33.84a 53.91 

Number of services costing more than $5,000b 3.54 1.24a 3.23 

Total services cost by place of serviceb    

Custodial $4,174 $710a $3,253 

Emergent $4,074 $4,250 $4,661 

Home $1,696 $509a $1,485 

Inpatient $48,653 $18,127a $46,518 

Other $491 $506 $1,082 

Outpatient $2,210 $684 $1,072 

Pharmacy $4,882 $2,222a $5,245 

Temporary lodging $3,035 $616a $2,048a 

Total services cost by periodb    

Months 1 to 3 $10,391 $3,940a $9,610 

Months 4 to 6 $13,994 $4,885a $11,864 

Months 7 to 9 $15,796 $6,286a $15,851 

Month 10 $8,725 $2,778a $7,417 

Month 11 $13,454 $6,390a $13,623 

Month 12 $7,777 $3,544a $7,383 

Number of zero-cost monthsb    

Months 1 to 9 2.50 4.23a 3.04 

Months 10 to 12 0.19 0.62a 0.20 

NOTE: CCSR = Clinical Classifications Software Refined (Healthcare Cost and Utilization Project [HCUP], 2021). 
a The ASMD relative to treatment group is greater than 0.2. 
b This category refers to health services data in the 12 months prior to program enrollment (treatment group) or the 
assigned enrollment date (comparison group). 
c This variable indicates that the member had at least one behavioral health diagnosis in the 12 months prior to 
program enrollment, using manual classifications based on CCSR. 
d This variable indicates that the member was diagnosed with at least one chronic condition in the 12 months prior 
to program enrollment, based on the chronic condition indicator from HCUP, 2020.  
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Health Care Costs 

Figure 3.2 shows the weighted average monthly health care costs for the treatment and 
comparison groups in the 12 months prior to and after program enrollment. As shown in the 
figure, the patterns of the average monthly costs across both groups were similar. The health care 
costs in both groups rose in the pre-enrollment period, peaking two months prior to enrollment. 
Health care costs in the months following enrollment decreased in both groups. The weighted 
monthly costs were generally higher in the treatment group relative to the comparison group.  

Figure 3.2. Average Monthly Health Care Costs in the Treatment and Comparison Groups Prior to 
and After Program Enrollment 

 

PSH program enrollees (treatment group). As shown in Table 3.2, the total cost associated 
with health service utilization during the 12-month pre-enrollment period was $11,362,018, or 
$70,136 per individual. The health conditions that contributed the most to this total cost were 
diabetes with and without complications (14 percent of the total cost) and bacterial (8 percent) 
and skin infections (8 percent). In terms of places of service, the largest cost drivers were 
inpatient care at general hospitals (54 percent of the total cost), inpatient care at skilled nursing 
facilities (15 percent), and custodial care facilities (6 percent). Pharmacy costs represented 
7 percent of total health care costs during the 12-month pre-enrollment period (see Appendix B, 
Table B.1). 

During the post-enrollment period, the total cost of health services decreased by almost 
$3.5 million to $7,892,376, or $48,718 per individual. Health conditions that contributed 
substantially to the total health cost during this period included diabetes with and without 
complications (21 percent), psychosocial/socioeconomic factors (8 percent), and bacterial 



17 

infections (8 percent). In terms of places of care, the primary cost drivers were inpatient care at 
general hospitals (46 percent), home health care (9 percent), and temporary lodging (8 percent). 
Pharmacy costs represented 12 percent of health care costs during the 12-month post-enrollment 
period (see Appendix B, Table B.1). 

When health care costs during the post-enrollment period were segmented according to 
housing status (pre-housing transitional period, post-PSH placement period, and post-exit period 
among those who left the program), costs were notably lower during the period in which 
members were housed (see Figure 3.9 and Appendix B, Table B.3). The total cost during the 
transitional period was $5,542 PMPM, compared with $2,919 during the post-PSH placement 
period. 

Comparison group. As shown in Table 3.3, the propensity score–weighted total cost 
associated with health service utilization during the pre-enrollment period for the comparison 
group members was $10,643,393, or $65,700 per weighted individual. Although our comparison 
group contained n = 356 individuals, the weighted contribution of these individuals was scaled to 
n = 162 to match the treatment group. Health conditions that contributed substantially to the 
weighted health care costs during this period included bacterial infections (10 percent of the 
total), septicemia (8 percent), and diabetes with and without complications (6 percent). In terms 
of places of service, the largest cost drivers were inpatient care at general hospitals (57 percent of 
the total cost), inpatient care at skilled nursing facilities (14 percent), and custodial care facilities 
(5 percent) (see Appendix B, Table B.2). 

During the post-enrollment period, the weighted total cost of health services within the 
comparison group decreased by more than $4 million to $6,549,169, or $40,427 per weighted 
individual. Health conditions that contributed substantially to the weighted total health care costs 
during this period included diabetes with and without complications (11 percent), bacterial 
infections (8 percent), and septicemia (7 percent). In terms of places of care, the primary cost 
drivers were inpatient care at general hospitals (44 percent), inpatient care at skilled nursing 
facilities (10 percent), and custodial care facilities (10 percent) (see Appendix B, Table B.2). 

Group differences. Figure 3.2 provides a side-by-side comparison of health care costs 
among PSH program enrollees versus weighted comparison group members during the pre-
enrollment period versus the post-enrollment period. For the PSH group, these costs are further 
disaggregated during the post-enrollment period—according to the transitional period versus the 
post-PSH placement period in Figure 3.9. Overall, the decline in costs in the treatment group 
from pre-enrollment period to the post-enrollment period was smaller than in the comparison 
group: $3,469,642 versus $4,094,224.  

There are some notable differences in the utilization patterns between the treatment and 
comparison groups. For the treatment group, costs associated with some of the most common 
diseases, including skin infections, heart failure, hypertension, and skin ulcers, decreased in the 
post enrollment period (between 36 percent and 66 percent; see Figure 3.3), while the number of 
patients served stayed relatively stable and the number of patient events increased.  
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Table 3.2. Most-Common Health-Related Costs: Permanent Supportive Housing Program Enrollees (n = 162) 

 
12-Month 

Pre-Enrollment Period 
12-Month 

Post-Enrollment Period 

Health Care Domains N 
Patient 
Events 

Total 
Exp 

Per- 
Person Cost 

Per-
Event 
Cost N 

Patient 
Events 

Total 
Expc 

Per-Person 
Costd 

Per-
Event 
Cost 

Infectious diseases           
Bacterial infections 54 302 $887,252 $5,477 $2,938 33 220 $570,551 $3,522 $2,593 
Skin infections 56 675 $942,059 $5,815 $1,396 55 1,210 $316,792 $1,956 $262 

Noncommunicable diseases           
Septicemia 51 273 $853,098 $5,266 $3,125 30 183 $562,297 $3,471 $3,073 
Diabetes, with complications 57 606 $943,420 $5,824 $1,557 55 1,214 $1,025,973 $6,333 $845 
Diabetes, without complications 66 682 $678,721 $4,190 $995 62 1,134 $637,979 $3,938 $563 
Heart failure 39 385 $635,155 $3,921 $1,650 30 696 $364,113 $2,248 $523 
Hypertension, with complications 31 143 $452,737 $2,795 $3,166 29 422 $288,915 $1,783 $685 
COPD 28 331 $338,017 $2,087 $1,021 26 384 $188,572 $1,164 $491 
Pressure ulcer of skin 26 274 $267,148 $1,649 $975 25 530 $160,413 $990 $303 

Other classifications           

Psychosocial/socioeconomic 
factorsa 

70 140 $492,286 $3,039 $3,516 72 190 $611,855 $3,777 $3,220 

Pharmacyb 161 5,556 $790,824 $4,882 $142 159 4,928 $918,958 $5,673 $186 
General signs and symptoms 137 1,984 $178,527 $1,102 $90 138 2,656 $239,237 $1,477 $90 
All other diseases 161 10,760 $3,902,774 $24,091 $363 159 10,583 $2,006,721 $12,387 $190 

Total cost 162 22,111 $11,362,018 $70,136 $514 162 24,350 $7,892,376 $48,718 $324 
NOTES: Exp = expenditures. 
a Among medical services with this assigned classification, system-generated recuperative care for the homeless is the most common procedure type. 
b Pharmacy as a health care domain refers to the dispensing of medications to patients, which may take place at a physical pharmacy or else in other 
settings, such as emergency rooms (ERs) or inpatient facilities. 
c Total expenditures during the post-enrollment period include all health care costs incurred by participants in the 12 months following enrollment, 
including costs incurred by participants after they exit the program.  
d Per-person cost is calculated as the total expenditure divided by the total sample (n = 162). 
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Table 3.3. Most-Common Health-Related Costs: Weighted Comparison Group 

 
12-Month 

Pre-Enrollment Period 
12-Month 

Post-Enrollment Period 

Health Care Domains N 
Patient 
Events 

Total 
Exp 

Per- 
Person 
Costc 

Per-
Event 
Cost N 

Patient 
Events 

Total 
Exp 

Per-
Person 
Costc 

Per-
Event 
Cost 

Infectious diseases           
Bacterial infections 50 296 $1,167,710 $7,208 $3,948 35 271 $590,867 $3,647 $2,176 
Skin infections 66 354 $793,802 $4,900 $2,239 47 387 $321,205 $1,983 $830 

Noncommunicable diseases           
Septicemia 45 193 $935,990 $5,778 $4,840 32 262 $527,104 $3,254 $2,009 
Diabetes, with complications 42 354 $333,291 $2,057 $942 39 459 $344,808 $2,128 $752 
Diabetes, without complications 59 503 $413,614 $2,553 $822 47 731 $260,425 $1,608 $356 
Heart failure 31 360 $565,567 $3,491 $1,573 31 156 $189,395 $1,169 $1,211 
Hypertension, with complications 27 177 $323,279 $1,996 $1,822 18 38 $82,693 $510 $2,173 
COPD 22 174 $75,962 $469 $436 19 72 $40,251 $248 $556 
Pressure ulcer of skin 21 125 $74,610 $461 $599 20 258 $329,767 $2,036 $1,277 

Other classifications           
Psychosocial/socioeconomic 
factorsa 

134 248 $345,632 $2,134 $1,394 35 63 $126,197 $779 $2,009 

Pharmacyb 158 4,655 $849,701 $5,245 $183 143 3,259 $599,488 $3,701 $184 
General signs and symptoms 132 1,867 $162,066 $1,000 $87 110 1,597 $300,146 $1,853 $188 
All other diseases 158 10,365 $4,602,169 $28,408 $444 143 9,155 $2,836,823 $17,511 $310 

Total cost 162 19,671 $10,643,393 $65,700 $541 162 16,708 $6,549,169 $40,427 $392 
NOTES: Although the comparison group comprised n = 356, the weighted contribution of these individuals during pre-enrollment was n = 162 to 
match the treatment cohort. 
a Among medical services with this assigned classification, system-generated recuperative care for the homeless is the most common procedure 
type. 
b Pharmacy as a health condition refers to the dispensing of medications to patients, which may take place at a physical pharmacy or else in other 
settings, such as ERs or inpatient facilities. 
c Per-person cost is calculated as the total expenditure divided by the ESS of the weighted sample (n = 162). 
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Figure 3.3. Change in Per-Member Health Costs Pre-Enrollment Versus Post-Enrollment, by Health 
Condition 

 
These changes in patterns of utilization and associated costs suggest that—although 
treatment group members continued to access care for these conditions after being enrolled in 
the program—the cost per event was significantly reduced once members were identified and 
receiving program assistance (in either a transitional or a permanent housing situation). 
Given that the number of events went up considerably among members in the treatment 
group, a likely explanation is that these individuals were receiving care earlier and more 
consistently within the health system—for example, in outpatient rather than inpatient care 
and emergency care settings. Tables B.1 and B.2 in Appendix B provider further 
confirmation of this: The number of events in a primary care setting increased by 80 percent 
in the treatment group while declining by 6 percent in the comparison group. 
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Treatment Effects on Health Care Utilization and Costs 
In this section, we present results examining the effect of treatment on the change in health 

care service utilization (see Figure 3.4). Each line in the figure represents the results of a separate 
multivariate regression model, with the outcome variable listed on the y-axis. The full regression 
model results, showing the coefficient estimates and covariates included in each model, are in 
Appendix C. Outcome is defined as the pre-enrollment to post-enrollment change in the number 
of monthly services, including all service categories (total), and by each service category 
separately, including behavioral health, custodial, emergent, home, inpatient, outpatient, 
pharmacy, temporary lodging, and other. The dots in the plot represent each regression model’s 
coefficient for the treatment effect (i.e., the estimated difference between the change in 
utilization for the treatment group and the change in utilization for the comparison group), and 
the ranges present the 95-percent confidence intervals for the estimates. 

As shown in Figure 3.4, the pre-enrollment to post-enrollment change in the overall number 
of monthly health care services was estimated to be about 5 services per month higher in the 
treatment group relative to the control group. However, the relatively large standard error of this 
estimate, 4.1 services per month (reported in Table C.1), implies that the observed difference 
between the two groups may be due to random chance alone. On the other hand, statistically 
significant effects were identified in the cases of home health, outpatient care, and temporary 
lodging; the number of health care services in these settings increased for members in the 
treatment group. At p = 0.05, the observed difference in the number of custodial services, which 
decreased more in the treatment group than in the comparison group, also may be statistically 
meaningful. 
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Figure 3.4. Estimated Effect of Treatment on Health Care Utilization (95-Percent Confidence 
Intervals) 

 

We also examined the treatment effect on health care costs using the same approach. As 
shown in Figure 3.5, the pre-enrollment–to–post-enrollment change in overall monthly health 
care costs to the health plan did not differ significantly between the treatment and comparison 
groups. The standard error for this estimate is large, at $721 PMPM (see Table C.11, 
Appendix C). This implies that the treatment effect would also need to be very large, or the 
sample size for the study would need to be much larger, to identify a statistically significant 
treatment effect. However, this result is largely driven by inpatient services, which constitute a 
majority of the observed health care costs (see Figure 3.9). Looking at costs in other settings, we 
were able to identify statistically significant treatment effects for home health and temporary 
lodging of $217 PMPM and $166 PMPM, respectively. This means that the pre-enrollment to 
post-enrollment changes in health care costs in these categories were estimated to be higher in 
the treatment group relative to the comparison group, by $217 per month and $166 per month, 
respectively. Also, the precision of our estimates allows us to say with confidence that these 
observed differences between the two groups are not due to chance alone. Similarly, the 
estimated effect of program enrollment on pharmacy costs, a relative increase of $185 PMPM, 
may also be statistically meaningful (p = 0.05). 
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Figure 3.5. Estimated Effect of Treatment on Health Care Costs (95-Percent Confidence Intervals) 

 
 
Given the importance of inpatient care in driving health care utilization and costs, we 

examined inpatient costs among the treatment group in greater detail. We found that the cost of 
inpatient health services was heavily skewed. Figure 3.6 presents the distribution of inpatient 
costs in the 12-month post-enrollment period for members of the treatment group. Although the 
majority of treatment group members had relatively modest inpatient costs, some members 
exceeded $100,000 or even $200,000 in the 12 months following program enrollment. The 
cumulative effect of this skew is presented in Figure 3.7, which shows that the top 12.5 percent 
of treatment group members accounted for more than 50 percent of the total inpatient costs.  
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Figure 3.6. Distribution of Post-Enrollment Inpatient Costs in the Treatment Group (n = 162) 

 

This pattern is even more extreme at the event level. Figure 3.8 presents the cumulative share 
of inpatient costs in the 12-month post-enrollment period as a function of the cumulative share of 
inpatient events, where an event consists of the sum of all inpatient services on a particular day 
for a particular member (excluding any days where there is zero inpatient cost). As seen in the 
figure, the 75 percent of inpatient events with the lowest cost account for only about 5 percent of 
total inpatient costs. On the other hand, the most expensive 12.5 percent of inpatient events 
account for more than 75 percent of inpatient costs, and the most expensive 5 percent of inpatient 
events account for about 50 percent of inpatient costs. 

For any given member, the overall health care cost in a 12-month window can change 
substantially depending on the occurrence of a small number of events, or even a single event. 
This suggests that one path to decreasing costs may be to focus on reducing the frequency of 
these high-cost events, if possible. One of the primary research questions regarding PSH is 
whether it successfully connects people with needed health and social care so that high-cost 
health care events become less frequent (National Academies of Sciences, Engineering, and 
Medicine, 2018). 
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Figure 3.7. Cumulative Share of Post-Enrollment Inpatient Costs, by Member, Treatment Group  
(n = 162) 

 

 

Figure 3.8. Cumulative Share of Post-Enrollment Inpatient Costs, by Event, Treatment Group  
(n = 162) 
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More broadly, monthly health care costs by service type for the treatment and comparison 
group members across the analytic period are summarized in Figure 3.9. Of note, the treatment 
group data are categorized into four periods: the 12-month pre-enrollment period, the period 
following enrollment but before receipt of PSH (transitional), the period following PSH 
placement, and the period following program exit. The latter three categories are limited such 
that each member has a combined 12 months of time after enrollment; the amount of time that 
each member spent in the three periods varies depending on individual experiences in the 
program (additionally, the numbers provided in these figures will not match those in Figure 3.1 
because that analysis includes a longer time frame for most participants). This visual 
representation helps show how health care utilization and associated costs varied across the two 
groups and over time. More specifically, this figure indicates that the transitional period showed 
less of a reduction in health care costs, partially because of elevated levels of spending on 
temporary lodging during this phase. Temporary lodging costs are reduced once program 
enrollees are placed in PSH. 

Notably, Figure 3.9 obscures the divergent experiences of members enrolled in the program. 
Figure 3.10 presents the health care cost data for enrolled members who remained in housing at 
12 months following program enrollment, versus those who exited the program prior to reaching 
12 months in the program. First, the figure shows that enrollees who exited the program before 
reaching 12 months had elevated costs prior to program entry and after program enrollment. The 
figure also shows that costs fell, rather than increased, for enrollees who exited the program. 
Lastly, Figure 3.11 shows the enrollees who exited prior to 12 months in greater detail, 
examining subgroups by reason for program exit. Enrollees who needed an alternate level of care 
stand out as having extremely high costs, especially while in PSH; costs for these members 
returned to more-normal levels following program exit. Members who died or who left the 
program because of member preference also had elevated costs while enrolled in the program. 
Because of the extremely small sample sizes of these subgroups, these results should be 
interpreted with caution.  
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Figure 3.9. Monthly Health Costs by Service Type for the Treatment and Comparison Groups 

  

Figure 3.10. Monthly Health Costs by Service Type for Treatment Group, by Status at 12 Months 
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Figure 3.11. Monthly Health Costs for Members Who Left the Program, by Exit Reason 
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The Effect of Housing Versus Program Enrollment  
The previously described modeling approach aggregates data into annual summaries—i.e., 

the average monthly cost over the 12 months prior to enrollment or the 12 months after 
enrollment. Here, we directly model the monthly costs over time using longitudinal models. A 
major benefit of this longitudinal modeling approach is that we can incorporate monthly 
information on program enrollment and housing placement. This allows us to estimate the effect 
of housing versus enrollment without housing. 

First, we explore the effect of the program on the probability of having any health care 
service (i.e., claim or encounter). Figure 3.12 shows the proportion of program enrollees and 
members of the comparison group who have at least one health care service during the 
12 months pre-enrollment and 12 months post-enrollment. This figure shows that, descriptively, 
program enrollees were more likely to have a health care service in the 12 months following 
program enrollment relative to the comparison group.  

Figure 3.12. Proportion of Individuals with at Least One Health Care Service, by Month Relative to 
Enrollment and Group 
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The estimated coefficients from a logistic regression model predicting at least one health care 
service are provided in Appendix D. In summary, we found the following:  

• The probability of having at least one health care service is higher during the first two 
months after enrollment (absent housing) when compared with not being enrolled in the 
PSH program, with an odds ratio of 8.15 (p < 0.001). 

• The probability of having at least one health care service is not statistically different after 
two months post-enrollment if the individual does not receive housing when compared 
with not being enrolled, with an odds ratio of 1.14 (p = 0.788). 

• The probability of having at least one health care service is higher during months in 
which individuals are receiving housing when compared with not being enrolled, with an 
odds ratio of 6.56 (p < 0.001). 

• The probability of having at least one health care service is not statistically different 
between the first two months post-enrollment (absent housing) and months in which 
individuals are receiving housing (p = 0.670). 

Taken together, these results suggest that program enrollees are more likely to have health 
care services during the first two months post-enrollment regardless of their housing status. 
Furthermore, the increased probability is maintained after receipt of housing relative to not being 
enrolled in the program. However, if enrollees do not receive housing within the first two months 
post-enrollment, we find that their probability of having any health care services is no different 
than had they not enrolled in the program. 

Next, we explore the effect of the program on the total number of health care services during 
months with at least one health care service. The estimated coefficients from this model are 
provided in Appendix D. In summary, we found the following: 

• There is no statistically significant difference in the number of services during months 
with at least one health care service for enrollment without housing relative to no 
enrollment, with an estimated effect of an increase of 1.62 services PMPM (p = 0.784).  

• There is no statistically significant difference in the number of services during months 
with at least one health care claim for months in which individuals are receiving housing 
relative to no enrollment, with an estimated effect of a decrease of 2.45 services PMPM 
(p = 0.784).  

These results suggest that the PSH program does not affect the pattern of the number of 
health care services during months in which individuals are actually receiving care (those months 
with at least one health care service). Interpreting these results alongside the previous results 
suggests that the program increases the probability that individuals will have at least one health 
care service in any given month but that, among those months with at least one service, there is 
no difference in the total number of health care services.  

Finally, we explore the effect of the program on the total health care costs during months 
with at least one health care service. The estimated coefficients from this model are provided in 
Appendix D. In summary, we found the following: 
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• There is no statistically significant difference in the total health care costs during months 
with at least one health care service comparing enrollment without housing with no 
enrollment, with an estimated effect of an increase of $864 PMPM (p = 0.426).  

• There is no statistically significant difference in the total health care costs during months 
with at least one health care service when comparing months in which individuals are 
receiving housing with months in which there is no enrollment, with an estimated effect 
of a decrease of $1,337 PMPM (p = 0.165).  

• The difference in total health care costs during months with at least one health care 
service comparing months in which individuals receive housing with months of 
enrollment without housing is statistically significant, with an estimated reduction of 
$2,201 PMPM after housing (p = 0.002).  

These results provide some insight into the mechanisms through which the program may 
affect health care costs. In particular, there is a statistically significant decrease of $2,201 PMPM 
in health care costs during months with at least one health care service after the receipt of 
housing relative to enrollment alone, and there is a nonstatistically significant but meaningful 
decrease of $1,337 PMPM during months with at least one health care service after the receipt of 
housing relative to no enrollment.  

The total effect of the program on health care costs is the combination of the effect of the 
program on the probability of at least one health care service and the effect of the program on 
health care costs during months with at least one service. These effects were in opposite 
directions: We found that individuals were more likely to have at least one health care service 
during the periods in which they received housing and that, although the effect was not 
statistically significant, individuals had lower health care costs per month during months with at 
least one health care service. The results from the previous sections are consistent with these 
findings—the program’s effect on total health care costs is small. The program appears to 
increase the likelihood that an individual stays engaged with health care providers while 
reducing costs during these episodes of care, leading to a nearly net zero effect on the total health 
care costs. 

Permanent Supportive Housing Program Costs 
Period perspective. From April 2018 through September 2020, total programmatic costs 

amounted to $5,187,856, or $32,024 per enrollee (n = 162). The typical individual was enrolled 
for 14.6 months over this period, translating to $2,192 PMPM. Segmented by enrollment period, 
program enrollment costs totaled $3,609 PMPM during the transitional period before PSH 
receipt, which lasted an average of 2.9 months. By contrast, service costs totaled $1,845 PMPM 
after receipt of housing, for an average of 15.0 months among those who had received housing as 
of September 2020, the latest month for which data were available. 

Cohort perspective. From April 2018 through September 2020, a total of 110 individuals 
had been enrolled in the program for at least 12 months. The remaining individuals were 
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discharged or unenrolled from the program prior to 12 months. However, we included all 162 
individuals in the cohort analysis as part of the intention-to-treat framework, with their 
contributed time and costs prorated over the period. Table 3.4 provides a breakdown of costs, 
from the cohort perspective, according to the type of service cost: housing services, case 
management, recuperative care, and custodial care. As a reminder, recuperative care reflects 
programmatic expenditures to support patients after ER or hospital discharge who do not have a 
place to recuperate, while custodial care reflects longer-term supportive health services for 
patients in need of more-consistent medical monitoring. Overall, a preponderance of costs was 
driven by housing intensive case management (45.0 percent), followed by housing services 
(38.3 percent), then recuperative care (16.0 percent), and lastly custodial care (0.7 percent). 
Custodial care and recuperative care were infrequent after PSH housing placement.  

Looking at this 12-month window, total programmatic costs were $3,884,374, or $23,978 per 
participant (n = 162). The average cost per enrollee over the first 12 months of enrollment was 
$2,545 per month. The average enrollee within this cohort was waitlisted for PSH for 2.9 
months, generating a transitional period cost of $3,557 per month, and (among those housed) 
received PSH for 8.4 months, generating a post-PSH placement period cost of $2,102 per month. 
The difference in costs PMPM between these two periods (transitional versus PSH placement) 
was statistically significant (p < 0.001). In other words, programmatic costs were meaningfully 
reduced in the PSH placement period compared with the transitional period. 

Table 3.4. Permanent Supportive Housing Programmatic Costs by Service Type: Cohort 
Perspectivea (n = 162) 

 Total Cost Cost PMPM 

Service Type 
Transitional 

Period 
Post-PSH 
Placement Combined 

Transitional 
Period 

Post-PSH 
Placement Combined 

Housingb $361,481 $1,126,621 $1,488,103 $778 $1,061 $975 

Case management $643,000 $1,102,100 $1,745,100 $1,384 $1,038 $1,145 

Recuperative care $617,760 $2,640 $620,400 $1,329 $2 $406 

Custodial care $30,772 — $30,772 $66 — $20 

Total $1,653,013 $2,231,361 $3,884,374 $3,557 $2,102 $2,545 

NOTES: — = Signifies no value (zero). 
a The cohort perspective follows each enrollee over a 12-month period from the date of program enrollment. 
b Housing services included client support services, rent, and other direct housing costs. 

 
Table 3.5 provides a breakdown of housing service costs. Housing service costs included 

such expenditures as one-time costs for housing setup, such as providing a security deposit, 
modifying a unit, and supplying household furnishings. The nonrecurrent cost category included 
incentives for landlords, other enrollee move-in and move-out expenditures, and personnel time 
for housing navigation and case management (e.g., assisting enrollee in identifying property unit, 
working with landlords, and providing eviction prevention services once individuals were 
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housed). Housing service costs also included recurrent expenditures, such as rent, utilities, 
property damage, and miscellaneous client services (including transportation and meals). 

Table 3.5. Housing Costs, by Cost Category and Type: Cohort Perspectivea (n = 162) 

Cost Category Total Cost Cost per Member Cost PMPMd 
Nonrecurrentb    
Housing, setup 

Security deposit $51,050 $315 $33 

Unit modification $48,550 $300 $32 

Household furnishings $46,533 $287 $30 

Other $938 $6 $1 

Enrollee transitional costs    

Interim housing support $242,171 $1,495 $159 

Landlord incentive $900 $6 $1 

Enrollee move-in/move-out $137,409 $848 $90 

Total $527,549 $3,256 $346 

Recurrentc    
Housing, ongoing    

Housing rental $896,199 $5,532 $587 

Housing utilities $62,808 $388 $41 

Damage mitigation $1,250 $8 $1 

Enrollee services    
Transportation $245 $2 $0 

Meals and food $51 $0 $0 

Total $960,553 $5,929 $629 

Grand total $1,488,103 $9,186 $975 
a The cohort perspective follows each enrollee over a 12-month period from the date of program 
enrollment. 
b Nonrecurrent costs pertain to one-time expenditures incurred during the full course of program 
implementation. Many represent capital costs; others represent interim expenditures to intervene on an 
enrollee’s behalf. 
c Recurrent expenditures represent routine, repeat expenditures as forms of ongoing program activities, 
maintenance, and support. 
d Cost PMPM represents the total cost of housing distributed across all months of enrollment contributed 
by members. 

 
Within housing services (Table 3.5), the largest cost drivers were rent (60.2 percent), a 

recurrent cost, and interim housing support (16.3 percent) and client moving fees (9.2 percent), 
both nonrecurrent costs. Note that participants with incomes were expected to contribute up to 
30 percent of their incomes to support their ongoing housing rental subsidies. The average 
housing subsidy was $587 per month when distributed across all client-months of enrollment, as 
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shown in Table 3.5. When restricted to just those months for which clients received PSH, this 
subsidy translates to $844 PMPM. 

As reflected in Figure 3.13, we can also see that the cost of housing services has declined 
over time as the housing component has ramped up and then stabilized: from about $1,900 per 
PSH recipient in September 2018 to about $900 per PSH recipient in September 2020. This is 
partly a function of diminishing capital costs over the lifetime of the program and a growing 
number of PSH recipients.  

Figure 3.13. Housing Services Cost per Month per Permanent Supportive Housing Recipient Over 
Time 

 

Total Costs 
Total costs represent the costs of the PSH program after incorporating any cost savings (or 

additional costs) derived from individuals’ health care costs over the course of program 
participation. From our descriptive analyses, we did not identify significant health cost savings 
as a result of program participation. When contrasted with a comparable cohort of members who 
did not receive PSH, program enrollees observed a modestly smaller reduction in health care 
costs between the pre-enrollment and post-enrollment periods (see Tables 3.2 and 3.3). 
Specifically, program enrollees observed an average reduction of $21,418 in health care costs 
between the 12-month pre-enrollment and 12-month post-enrollment periods, while nonenrollees 
observed an average reduction of $25,273 over the same periods. This translates to $3,855 in 
additive health care costs per participant over the full 12-month enrollment period, or a total of 
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approximately $624,510 in additive health care costs across all 162 enrollees. In our 
multivariable regression analyses that adjusted for demographic differences between the 
treatment and comparison groups, we did not find a statistically significant difference between 
groups in terms of change in health care costs from the pre-enrollment period to the post-
enrollment period, except for an increase in home health care, pharmacy, and temporary lodging 
costs for the treatment group. 

As noted in the previous section, on programmatic costs, the cost of the PSH program for this 
cohort was $3,884,374 over the 12-month post-enrollment interval, or $23,978 per enrollee. 

Combining PSH program costs with unadjusted health care costs, we estimate that the total 
additive cost of enrollment to the health plan over the first 12 months was $4,508,884. This 
translates to $27,833 per program enrollee.  

Figure 3.14 shows the total monthly costs categorized by the health care and PSH program 
costs among PSH enrollees (treatment) in relation to the comparison group’s health care costs. 
The transitional period, before program enrollees were placed in PSH, was the costliest period 
observed. After receipt of PSH, program enrollees’ health care and PSH program costs both 
decreased. 

Figure 3.14. Total Costs: Permanent Supportive Housing Program Costs and Health Care Costs 

 

NOTE: Pre-enrollment represents the monthly cost per member during the 12-month pre-enrollment period. For those 
in the comparison group, post-enrollment represents the monthly cost per member during the 12-month post-
enrollment period. For those in the PSH program, this post-enrollment period is divided into the transition period 
before PSH is provided, the housed period after receipt of PSH, and, where applicable, the period following an exit 
from the program.  
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4. Discussion 

Summary of Key Findings 
In this report, we present information about the implementation of an ongoing PSH program 

operated by a health plan and about the PSH program enrollees’ use of health care services and 
associated costs for the 12 months prior to and the 12 months after entering the program. We 
compared these findings with an observational control group of members who were flagged as 
experiencing homelessness during the same period but not enrolled in the PSH program. We also 
detail the health service utilization and costs for the transitional period prior to placement in 
PSH, compared with the housed period after placement in PSH. Furthermore, we examined the 
PSH costs since program start-up and examined the PSH costs in relation to individual health 
service utilization to explore whether any cost offsets were observed. In summary, we found the 
following: 

• PSH enrollees’ average health service costs for the 12 months prior to program entry 
were $70,136, or $5,844 PMPM. 

• PSH enrollees’ health service utilization increased in the 12 months following program 
enrollment, while associated costs decreased to $48,718—a reduction of $21,418 over the 
period. 

• Those in the comparison group observed a similar reduction of $25,273 between the pre- 
and post-enrollment periods, despite not participating in the PSH program. 

• Health care costs declined further among program enrollees once they were placed into 
housing, relative to the transition period (i.e., after enrollment but before PSH 
placement): from an average of $5,542 PMPM in the transitional period to $2,919 PMPM 
once enrollees received PSH placement, an amount lower than the comparable value in 
the comparison group. 

• The estimated PSH program costs were $23,978 per person over a 12-month enrollment 
period. Once program exits are considered, the average programmatic cost was $2,545 
PMPM during the course of enrollment.  

• When accounting for the PSH program costs and health care service utilization among 
enrollees, the PSH program has yet to achieve any net cost offset from program 
participation. However, health care service utilization and costs were lower in the post-
PSH placement period as compared with the transitional period (i.e., prior to placement in 
PSH). Temporary lodging contributed to the higher costs during the transitional period, 
which lasted—on average—about three months. 

• Members who exited the program had higher health care utilization and associated costs 
in the pre-enrollment and post-enrollment periods relative to members who were stably 
housed in PSH. 

Similar to the findings presented in the baseline (McBain et al., 2020) and six-month 
outcomes (Hunter et al., 2021) reports, our updated findings indicate that program enrollees used 



37 

a significant amount of health services in the 12-month period prior to program entry: roughly 
$70,000 per person. This suggests that the health plan was successful in engaging individuals 
with high health care utilization. These findings are also consistent with past research suggesting 
that homelessness is associated with increased use of emergency and inpatient services (Kushel 
et al., 2002; Raven et al., 2017).  

At the same time, prior to statistical weighting, the members in the comparison group 
displayed significantly lower baseline health care utilizations and associated costs and 
comorbidity rates relative to the population enrolled in the PSH program. This might have been, 
in part, because of periodic lapses in eligibility among those in the comparison group. We also 
found that 12 percent of members assigned to PSH died after enrollment, most after they were 
housed. This indicates that the health of the study population is particularly poor, which may 
make the study sample less comparable with the samples of other PSH studies that primarily 
enrolled individuals with chronic bouts of homelessness and suffering from mental health and/or 
substance use disorders, which the PSH approach was initially designed to address. 

Although the PSH program did not demonstrate cost offsets over the initial 12-month period 
of analysis, this may be partially due to high costs observed in the transitional period (the period 
after program entry but before receipt of PSH). Health care costs during the transitional period 
were over $5,500 PMPM, compared with approximately $2,919 PMPM once enrollees were 
housed. Programmatic costs declined in a similar manner: $3,557 PMPM during the pre-housing 
(transitional) period, compared with $2,102 PMPM after receipt of housing. The transition time 
between enrollment and PSH move-in allows for program staff to assess the needs of the patient 
and obtain an appropriate housing unit for placement. In some cases, because of the complexity 
of rehabilitation for a patient experiencing homelessness, an individual may require an interim 
housing placement following discharge from a hospital but prior to moving into an independent 
living arrangement (i.e., PSH). Interim housing provides an added level of care (e.g., 
recuperative care) that increases cost during the transitional period. 

Overall, our findings are similar to those of other studies that examined the health care costs 
of individuals enrolled in supportive housing programs implemented elsewhere. For example, 
Gilmer, Manning, and Ettner, 2009, used a similar propensity score–weighted comparison group 
design to study the mental health service costs of a program in San Diego, California, that 
focused on individuals with serious mental illness. The researchers found that, although inpatient 
and emergency mental health care costs decreased, case management costs increased by similar 
amounts such that the total costs were higher in the treatment group than in the control group. 
However, that study did not incorporate housing costs—which would have driven up the costs of 
the program even higher. Another, more recent experimental study conducted in Canada with a 
population identified as having a current mental health disorder coupled with homelessness 
reported a significant reduction in health care services (i.e., more than $21,000 per person 
annually). However, these health care costs savings did not fully offset the costs of the Housing 
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First intervention that was implemented (i.e., more than $22,000 per person annually) (Aubry et 
al., 2016). 

Both studies also found a reduction in inpatient care or emergency care post-intervention. 
Similar to Aubry et al., 2016, we found comparable decreases in inpatient and emergency care 
between enrollees and comparison group members; however, after accounting for statistical 
weighting, we also found larger increases in primary care and home health care among program 
enrollees. This suggests that the type of health care received among program enrollees may have 
shifted over time to provide early intervention for unmet health needs, an observation further 
supported by a doubling in diabetes care among enrollees following enrollment that occurred 
despite overall diabetes care costs remaining flat (see Appendix B, Table B.1). To examine 
whether these shifts in health care translated to improved health outcomes among enrollees 
compared with nonenrollees, the health plan would need to track metrics (such as hemoglobin 
A1C levels among diabetes patients) or general measures of health and well-being (such as a 
valid and reliable quality-of-life measure like the EQ-5D-5L).  

More-recent studies have examined health care utilization and associated costs longitudinally 
among Medicaid beneficiaries receiving PSH and an observational comparison group in two 
large systems of care, New Jersey (DeLia et al., 2021) and Pennsylvania (Hollander et al., 2021). 
Both studies found statistically significant reductions in emergent and inpatient hospital stays 
while observing an increase in pharmacy spending among PSH recipients. The New Jersey study 
also reported neutral effects on primary care and the total cost of care. These two studies used 
much larger cohorts to examine PSH effects on health care utilization and associated costs; our 
study adds value in different ways. Because we worked closely with the PSH provider, we knew 
exactly when a person was identified and referred to the PSH program and when their placement 
in PSH began. In these other studies that relied on large administrative data sets, the point at 
which a person was identified for housing was not known. Hollander et al., 2021, accounts for 
this by ignoring the six months of data leading up to PSH placement in the analyses. DeLia et al., 
2021, conducts a sensitivity analysis by rerunning the models to look at the quarter before PSH 
placement. The DeLia et al., 2021, study approach is more in line with ours in that no data were 
dropped from the analyses. Another key distinction between these recent studies and ours is that 
we captured the PSH programmatic costs; the other studies only evaluated the health care 
utilization and associated cost changes, without considering the additional housing and 
supportive service costs in their calculations. As Medicaid, Medicare, or similar entities consider 
supporting PSH, examining the full program costs—not just health care utilization and 
associated cost changes—will be relevant. 

The findings of these new large-panel studies may be different from our study for several 
reasons. First, the demographics of the populations served look quite different from those of our 
sample. Both studies used a large state panel of individuals receiving PSH, as identified through 
the region’s Homeless Management Information Systems. The samples in both studies were 
much younger and more likely to be female. Although there are differences in the study samples, 
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there are some similarities with our study in terms of overall findings. For example, in our study 
and in those panel studies, an increase in pharmacy spending was observed in the post-PSH 
placement periods. Also, DeLia et al., 2021, did not observe net total health care cost savings 
after PSH placement: The reduction in emergent care costs was largely replaced with pharmacy 
costs. 

In sum, such study findings demonstrate that supportive housing provision has the potential 
to decrease expensive crisis health care service utilization but not without considerable trade-offs 
in costs for the supportive housing component. That said, both this program and past PSH 
programs have successfully connected patients with needed health care services while also 
providing them with much-needed stable housing and social services, underscoring the potential 
value for the recipients of this intervention.  

Limitations 
Several limitations of our work should be noted. First, we used an observational control 

group to detect changes over time in health care service utilization. We used propensity score 
weighting to balance the PSH program enrollees with comparison group members and were 
largely successful in balancing the two groups among all observed characteristics. However, this 
approach did not allow for us to control for unobservable characteristics. For example, 72 of the 
members included in the comparison group were considered for the housing program but 
declined services. Although these members of the comparison group may be similar to the 
treatment group in terms of program eligibility criteria, it also is possible that they differed in 
important ways; perhaps they did not enroll in the program because they obtained housing from a 
different source than the studied PSH program during the follow-up period. Accordingly, we 
conducted a sensitivity analysis excluding these 72 individuals from the comparison group. This 
analysis did identify some statistically significant treatment effects that were not found in the 
main analysis, generally in the direction of larger utilization and cost increases among the 
treatment group. This implies that the 72 excluded individuals had relatively poor outcomes 
(higher utilization and costs) in the post-enrollment period compared with the other members. 
However, the results of this analysis were broadly in line with those of the main analysis.  

Notably, we were also unable to confirm whether the rest of the comparison group members 
obtained housing from another source. Becoming stably housed might have contributed to the 
reduction observed among comparison group members in health care service utilization and 
associated costs. For example, a study examining a similar intervention among individuals with 
HIV/AIDs found that, after 18 months, 51 percent of participants assigned to the comparison 
group had become stably housed (Wolitski et al., 2010), making it challenging to demonstrate 
statistically significant effects between the treatment and comparison groups.  

Similarly, we did not have information about the comparison group’s status in terms of 
whether members of this group had died, moved out of the area, or lost insurance coverage. All 
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of these events might have resulted in a reduction in health service utilization and associated 
costs. 

Another limitation of our analysis is that the health care service data do not include most 
behavioral health (i.e., mental health and/or substance use treatment) services, because that care 
is primarily provided by county behavioral health departments and not included in the services 
data set that was provided to us. Behavioral health tends to be an important contributor of service 
utilization and costs among individuals experiencing homelessness. For example, behavioral 
health care costs were the largest driver of spending in the panel study of Medicaid PSH 
recipients in Pennsylvania (Hollander et al., 2021). As a note of comparison, for the Los Angeles 
County Housing for Health program, after which this Inland Empire program was modeled in 
terms of the program eligibility and the supportive housing service delivery model, the post-
housing behavioral health service costs were reduced by 26 percent in the treatment group (no 
comparison group was used) (Hunter et al., 2017). 

Likewise, it is possible that we saw fewer services in the comparison group (in part) because 
its members had longer periods of ineligibility for services. Among those in the treatment group, 
MediCal eligibility was kept up-to-date by case managers working with clients. In general, PSH 
programs have the potential to reduce inpatient and residential behavioral health services by 
intervening on client needs at an earlier point and maintaining continuity of outpatient care. 
Given this, access to clients’ behavioral health data would be highly beneficial for future 
analyses, if these data were to become available. 

Notably, we observed health plan members at high service utilization points, which have a 
natural regression to the mean. Regression to the mean refers to the statistical phenomenon of 
inclusion of an inflection point—in this case, high health care service utilization—in a longer 
analytic window that shows a return to more-average levels in the outcome period. In this study, 
the treatment group was not selected at random. Rather, it was selected because of members’ 
high service utilization—in which case, by design, this factor resulted in an inflection point. We 
used this information to construct a comparison group, identifying enrollment dates among the 
comparison group members that were in alignment with high service utilization rates that we 
observed in the treatment group. Other studies have ignored this in the construction of the 
comparison group (e.g., Hollander et al., 2021). This makes it harder to identify the program 
effect, because we must account for the drop in utilization because of the spike prior to 
enrollment.  

We also compare pre-enrollment and post-enrollment costs using nominal cost data 
unadjusted for inflation. This method slightly overestimates (in real terms) the costs associated 
with the post-housing period relative to the pre-housing costs because inflation slightly reduces 
the real value of dollars over time. Given the short period covered by this analysis, the cost 
distortion caused by inflation is small enough to ignore, but analyses that cover a broader time 
span should be adjusted for inflation to reduce or eliminate distortions. 
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It is also worth noting that we found a high level of uncertainty in our estimates of the effect 
of the program on the change in costs between the pre-enrollment and post-enrollment periods. 
This uncertainty is due, in part, to the high volatility and the highly skewed nature of health 
claim costs (and, in particular, inpatient costs). It is also due, in part, to the short-term 
observational window of 12 months post-enrollment used in this report. Examining a longer 
period would lead to more-precise estimates of the program’s effectiveness. It would also give 
the program more time to have an effect on the health and health care utilization of PSH 
recipients.  

Implications 
Our study has important implications for the planning and implementation of PSH programs, 

both by health care plans and by other entities targeting high utilizers of health care services who 
are experiencing homelessness. As noted in our previous report (Hunter et al., 2021), the 
transitional costs after identification but before PSH placement can be substantial. Because 
individuals experiencing homelessness who are discharged from emergent or inpatient settings 
may require temporary housing with a variety of other medical and nonmedical supports, the 
costs of serving this population were still quite elevated in the interim period between program 
enrollment and PSH placement. Following PSH placement, substantial reductions in health care 
services and associated costs were observed. 

However, the PSH programmatic costs outweighed the potential cost offsets in health care 
services for this population, suggesting that health plans and hospitals considering the 
implementation of this model might not realize the initial cost offsets during the first year of 
implementation and could incur additional costs, possibly including increased health care costs 
as members remain more engaged with the health care system. 

Although our analyses did not indicate cost savings to the health plan, it is entirely possible 
that cost savings exist from a broader societal perspective because not all of the costs and 
benefits of supporting people experiencing homelessness fall within the scope of this analysis. 
For example, we did not capture behavioral health care service use and associated costs because 
that was primarily provided by another payer, and we did not consider other social service use, 
such as criminal justice utilization and associated costs.  

Furthermore, we do not advocate that the financial outcomes specific to the health plan 
should drive broader policy decisions regarding the provision of supportive housing services. It 
may be inappropriate to apply a standard that PSH should result in programmatic cost savings—
or even societal cost savings—when other social and health interventions do not adhere to the 
same standard. It is also important to note that PSH was primarily designed to increase housing 
stability, not to derive cost savings (National Academies of Sciences, Engineering, and 
Medicine, 2018). In alignment with that goal, the majority of program participants maintained 
their housing during our study period, demonstrating the success of this PSH program. 
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Another important finding to highlight about program implementation was the time between 
enrollment and housing placement. The average time was about three months, with a range of ten 
to 258 days. The time was highly variable, primarily based on the health status of participants. 
The length of time is also partially due to the long-standing affordable housing shortage in 
Southern California. Recent reports suggest that more than 1.3 million homes need to be built in 
Southern California to meet the demand (Southern California Association of Governments, 
2020). The transition period between enrollment and placement in PSH may be considerably 
shorter in regions that do not experience such limited levels of affordable housing stock. 

Conclusions 
Our study findings demonstrated sharp declines in health care claim costs after health plan 

members experiencing homelessness were placed into PSH. However, these patterns in overall 
health care utilization and associated costs were not found to be different from those of an 
observational comparison group of health plan members experiencing homelessness and utilizing 
services during the same time frame. Similar to the findings of other rigorous examinations of 
supportive housing programs, the findings from this study suggest that there are no health care 
cost offsets that can be attributed to PSH provision, at least in the 12 months after identification. 
The declines in health care utilization and associated costs among PSH recipients partially offset 
the PSH program costs, but there was still a higher cost observed for the program participants 
relative to the comparison group members. Additionally, members who exited the PSH program 
generally had higher health care utilization and costs both pre-enrollment and post-enrollment, 
suggesting that more targeted recruitment could lead to more-consistent and lower costs 
associated with participation. Health care utilization and associated costs were lower once 
enrollees were placed in housing as compared with the transitional period. Our findings should 
be of interest to PSH program planners who are interested in understanding PSH implementation, 
including programmatic costs and their relation to health care utilization and associated costs. 
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Appendix A. Comparison Group Enrollment Assignment 
Procedures and Balance Statistics 

Comparison Group Enrollment Assignment Procedures 
As noted in the main report, members participating in the PSH program were high utilizers of 

health care services. Therefore, in the construction of a comparison group, it was necessary to 
use statistical weighting to balance the comparison group with the treatment group in terms of 
observed health care utilization in addition to demographics and other variables. For this reason, 
as well as the necessity of calculating pre-enrollment and post-enrollment utilization and costs 
for the comparison group to conduct an outcomes analysis, it was necessary to identify 
enrollment dates to assign to the comparison group members who did not receive PSH. 

To do so, we used a matching procedure involving a propensity score model to identify 
enrollment dates that led the comparison group to balance as much as possible with the treatment 
group in terms of observed health care utilization in the pre-enrollment period and other 
observed characteristics. The procedure was as follows: First, we calculated the distribution of 
the number of days from an ICD-10 diagnosis of Z59.0 (indicating homelessness) to program 
enrollment, among the set of PSH program enrollees with an observed Z59.0 diagnosis prior to 
program enrollment. Then, for each observed Z59.0 diagnosis among members of the 
comparison group, ten candidate enrollment dates were generated by adding a number of days 
drawn from the aforementioned distribution to the Z59.0 diagnosis date. After candidate 
enrollment dates were selected, a gradient boosted propensity score model was fit using the 
twang package in R to estimate the extent to which these selected dates led the comparison group 
members to look more or less like the treatment group in terms of observed characteristics. 

Finally, a single enrollment date was selected for each comparison group member through an 
iterative matching procedure. The treatment group members were arranged in random order and 
considered in sequence. For each treatment group member, the comparison group observation 
(i.e., a particular comparison group member and candidate enrollment date pair) was identified 
that had the propensity score closest to the score of the given treatment group member. This 
observation was selected for use in the comparison group, and the remaining observations 
corresponding to this comparison group member (i.e., the other candidate enrollment dates) were 
discarded. The process was then repeated until a single date had been chosen for each 
comparison group member. Because the comparison group is larger than the treatment group, it 
was necessary to iterate through the treatment group members several times, each time in 
random order. 
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Propensity Score Weights 
Having identified enrollment dates for the comparison group, we derived final propensity 

score weights using the selected enrollment dates. For each comparison group member, the set of 
pre-enrollment health characteristics in the propensity score model was derived using the 
selected enrollment date to define the relevant 12-month pre-enrollment period. The same 
propensity score model that was used to assess enrollment dates for the comparison group was 
then rerun using these data, along with the treatment group data. All individuals in the treatment 
group were then assigned a weight of 1, while individuals in the comparison group were assigned 
a weight based on their estimated odds of treatment from the model. 

Balance Statistics 
Table A.1 presents the ASMDs between the treatment group and the unweighted and 

weighted comparison group members on a variety of demographic and health service utilization 
and cost characteristics. 

Table A.1. Absolute Standardized Mean Differences Between Treatment and Unweighted and 
Weighted Comparison Group Characteristics 

Characteristic 

ASMD 

Unweighted Weighted 
(n = 356) (n = 162; ESS = 87.2) 

Age 0.36a 0.01 

Gender   

Male 0.15 0.18 

Race/ethnicity   

Black 0.12 0.16 

Hispanic 0.17 0.17 

Not reported/other 0.23 0.19 

County   

Riverside 0.10 0.10 

Preexisting conditionsb   

Behavioral 0.06 0.06 

Chronic 0.58 0.12 

COPD 0.21 0.11 

Diabetes 0.53 0.10 

Heart failure 0.33 0.12 

Skin infection 0.23 0.13 

Number of diagnoses (CCSR categories) b 0.50 0.12 

Number of services by type of serviceb   

DME 0.32 0.09 

Laboratory (chemistry and 
hematology) 

0.22 0.03 
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Characteristic 

ASMD 

Unweighted Weighted 
(n = 356) (n = 162; ESS = 87.2) 

Medications (injections, infusions, 
and other forms) 

0.21 0.15 

Other diagnostic procedures 
(interview, evaluation, consultation) 

0.29 0.03 

Transportation (patient, provider, 
equipment) 

0.24 0.03 

Number of services costing more than 
$5,000b 

0.81 0.11 

Total services cost by place of serviceb   

Custodial 0.29 0.08 

Emergent 0.04 0.14 

Home 0.26 0.05 

Inpatient 0.69 0.05 

Other 0.00 0.16 

Outpatient 0.19 0.14 

Pharmacy 0.34 0.05 

Temporary lodging 0.58 0.24 

Total services cost by periodb   

Months 1 to 3 0.36 0.04 

Months 4 to 6 0.47 0.11 

Months 7 to 9 0.45 0.00 

Month 10 0.49 0.11 

Month 11 0.56 0.01 

Month 12 0.51 0.05 

Number of zero-cost monthsb   

Months 1 to 9 0.58 0.18 

Months 10 to 12 0.88 0.02 

NOTES:  
a ASMD relative to treatment group is greater than 0.2. 
b This category refers to health services data in the 12 months prior to program enrollment 
(treatment group) or the assigned enrollment date (comparison group). 
c This variable indicates that the member had at least one behavioral health diagnosis in the 
12 months prior to program enrollment, using manual classifications based on CCSR. 
d This variable indicates that the member was diagnosed with at least one chronic condition in the 
12 months prior to program enrollment, based on the chronic condition indicator from HCUP, 2020. 
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Appendix B. Health Care Costs 

In this appendix, we provide health care costs by place of service and period. The first two tables show the data by place of service and 
period for the treatment (Table B.1) and comparison group (Table B.2). Changes in health care costs by place of service and group are displayed 
in Figure B.1. Table B.3 presents the data for the treatment group organized by the transitional and post-PSH placement periods. 

Table B.1. Place of Service and Related Health Care Costs, Treatment Group (n = 162) 

 
12-Month 

Pre-Enrollment Period 
12-Month 

Post-Enrollment Period 
Pre- vs. Post- 

Enrollment 

Place of Service N 
Patient 
Events Total Cost 

Per-Person 
Costa 

Per-Event 
Cost N 

Patient 
Events 

Total 
Cost 

Per-Person 
Costa 

Per-Event 
Cost 

Per 
Person 

Inpatient            
General hospital 153 2,542 $6,098,006 $37,642 $2,399 109 1,782 $3,626,866 $22,388 $2,035 –40.5% 

Skilled nursing facility 97 910 $1,752,282 $10,817 $1,926 45 285 $529,986 $3,272 $1,860 –69.8% 

Psychiatric facility 4 83 $126,616 $782 $1,525 1 5 $28,485 $176 $5,697 –77.5% 

Emergent            

ER 156 1,453 $381,917 $2,358 $263 131 1,078 $341,217 $2,106 $317 –10.7% 

Ambulance 158 2,848 $278,085 $1,717 $98 149 3,488 $357,308 $2,206 $102 28.5% 

Outpatient            
General hospital 91 601 $196,427 $1,213 $327 86 539 $106,403 $657 $197 –45.8% 

Primary care facility 127 823 $134,558 $831 $163 127 1,479 $252,478 $1,559 $171 87.6% 

Urgent care facility 43 129 $9,517 $59 $74 30 86 $5,543 $34 $64 –42.4% 

Nonmedical location            

Custodial care facility 42 395 $676,237 $4,174 $1,712 15 108 $170,515 $1,053 $1,579 –74.8% 

Temporary lodging 69 137 $491,720 $3,035 $3,589 71 188 $611,855 $3,777 $3,255 24.4% 

Home health 111 1,461 $274,711 $1,696 $188 117 3,991 $683,008 $4,216 $171 148.6% 

Other classifications            
Pharmacy 161 5,556 $790,824 $4,882 $142 159 4,929 $918,958 $5,673 $186 16.2% 

All other locations 161 943 $151,118 $933 $160 159 1,197 $259,754 $1,603 $217 71.8% 

Total cost 162 17,881 $11,362,018 $70,136 $635 161 19,155 $7,892,376 $48,718 $412 –30.5% 
a Per-person cost is calculated as the total expenditure divided by the total sample (n = 162). 
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Table B.2. Place of Service and Related Health Care Costs, Weighted Comparison Group 

 
12-Month 

Pre-Enrollment Period 
12-Month 

Post-Enrollment Period 
Pre- vs. Post- 

Enrollment 

Place of Service N 
Patient 
Events Total Cost 

Per-Person 
Costa 

Per-Event 
Cost N 

Patient 
Events 

Total 
Cost 

Per-Person 
Costa 

Per- 
Event 
Cost 

Per-Person 
Cost 

Inpatient            

General hospital 148 2,391 $6,013,410 $37,120 $2,515 95 1,766 $2,898,099 $17,890 $1,641 –51.8% 

Skilled nursing facility 84 788 $1,460,536 $9,016 $1,854 51 943 $645,341 $3,984 $684 –55.8% 

Psychiatric facility 9 48 $61,164 $378 $1,270 9 80 $147,499 $910 $1,843 140.7% 
Emergent            

ER 152 1,747 $436,121 $2,692 $250 120 1,299 $382,177 $2,359 $294 –12.4% 

Ambulance 155 2,767 $316,943 $1,956 $115 124 2,270 $431,858 $2,666 $190 36.3% 
Outpatient            

General hospital 80 358 $92,906 $573 $260 78 260 $36,330 $224 $140 –60.9% 

Primary care facility 109 797 $52,933 $327 $66 98 746 $53,032 $327 $71 0.0% 

Urgent care facility 29 86 $5,453 $34 $64 40 97 $5,364 $33 $55 –2.9% 
Nonmedical location            

Custodial care facility 32 295 $526,970 $3,253 $1,786 29 287 $505,638 $3,121 $1,760 –4.1% 

Temporary lodging 59 108 $331,774 $2,048 $3,068 19 35 $113,031 $698 $3,217 –65.9% 

Home health 94 874 $240,617 $1,485 $275 84 998 $218,882 $1,351 $219 –9.0% 
Other classifications            

Pharmacy 158 4,655 $849,701 $5,245 $183 143 3,259 $599,488 $3,701 $184 –29.4% 

All other locations 158 562 $254,865 $1,573 $453 143 1,011 $512,430 $3,163 $507 101.1% 

Total cost 162 15,476 $10,643,393 $65,700 $688 151 13,051 $6,549,169 $40,427 $502 –38.5% 
a Per-person cost is calculated as the total expenditure divided by the weighted total sample (n = 162). 
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Figure B.1. Change in Per-Patient Health Costs Pre- Versus Post-Enrollment, by Place of Service 
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Table B.3. Most-Common Health Related Costs, Treatment Group: Transitional Versus Housed Periods (n = 162) 

 
 
 

Health Care Domain 

Transitional Period Housed Period 
Transitional 
vs. Housed 

N 
Patient 
Events Total Cost 

Per- 
Person 
Costa 

Per-Event 
Cost N 

Patient 
Events Total Cost 

Per- 
Person 
Costa 

Per-Event 
Cost 

Per-Person 
Cost 

Infectious diseases            

Bacterial infections 14 79 $150,053 $926 $1,899 15 57 $263,606 $2,143 $4,625 64% 

Skin infections 35 423 $101,430 $626 $240 29 691 $154,131 $1,253 $223 83% 

Noncommunicable diseases            

Septicemia 11 40 $133,176 $822 $3,329 14 58 $274,465 $2,231 $4,732 62% 
Diabetes mellitus, with 
complications 35 427 $243,779 $1,505 $571 38 546 $471,224 $3,831 $863 78% 

Diabetes mellitus, Type 2 41 411 $177,056 $1,093 $431 44 594 $399,376 $3,247 $672 110% 

Heart failure 18 155 $121,026 $747 $781 18 478 $202,677 $1,648 $424 67% 
Hypertension, with  
complications 16 53 $88,250 $545 $1,665 18 358 $164,104 $1,334 $458 65% 

COPD 19 143 $93,762 $579 $656 18 144 $68,365 $556 $475 –23% 

Pressure ulcer of skin 14 314 $48,783 $301 $155 20 168 $77,013 $626 $458 11% 
Other classifications             

Psychosocial/socioeconomic 
factorsb 71 182 $598,805 $3,696 $3,290 7 8 $13,050 $106 $1,631 –78% 

Pharmacyc 151 1,573 $231,313 $1,428 $147 118 2,449 $490,174 $3,985 $200 171% 

General signs and symptoms 96 758 $77,794 $480 $103 101 1,612 $134,428 $1,093 $83 64% 

All other diseases 160 2,955 $550,589 $3,399 $3,399 123 4,696 $387,210 $3,148 $2,390 –30% 

Total cost 160 7,513 $2,615,816 $16,147 $348 123 11,859 $3,099,823 $25,202 $261 54% 
a Per-person cost is calculated as the total expenditure divided by the number of individuals who experienced the transitional period (n = 162) and the housed period (n = 123). 
b Among medical services with this assigned classification, system-generated recuperative care for the homeless is the most common procedure type. 
c Pharmacy as a health care domain refers to the dispensing of medications to patients, which might take place at a physical pharmacy or in other settings. 
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Appendix C. Regression Results 

In this appendix, we provide the results from each of the multivariate regression models that 
were executed. Tables C.1 through C.10 show the results for the number of health care services 
by type of claim, and Tables C.11 through C.20 show the results for the health care costs by type. 

Models: Number of Monthly Services 

Table C.1. Total Number of Monthly Services (n = 518, ESS = 249) 

Variable Estimate Standard Error t p 

Intervention     

Baseline (intercept) –10.70 9.00 –1.19 0.24 

PSH enrollment (treatment) 4.91 4.13 1.19 0.24 

Demographic characteristic     

Age 0.09 0.14 0.67 0.50 

Gender: male –2.67 4.21 –0.63 0.53 

Ethnicity: black 13.37 7.30 1.83 0.07 

Ethnicity: Hispanic 7.91 4.10 1.93 0.05 

Ethnicity: not reported/other –2.69 6.28 –0.43 0.67 

County: Riverside –1.34 4.23 –0.32 0.75 

NOTE: p = probability value; t = t-test statistic. 

Table C.2. Monthly Number of Behavioral Health Facility Services (n = 518, ESS = 249) 

Variable Estimate Standard Error t p 

Intervention     

Baseline (intercept) –0.35 0.21 –1.70 0.09 

PSH enrollment (treatment) –0.29 0.21 –1.39 0.16 

Demographic characteristic     

Age 0.01 0.01 1.77 0.08 

Gender: male 0.04 0.13 0.33 0.74 

Ethnicity: black –0.09 0.14 –0.62 0.54 

Ethnicity: Hispanic –0.31 0.23 –1.35 0.18 

Ethnicity: not reported/other –0.24 0.24 –0.99 0.32 

County: Riverside –0.29 0.20 –1.43 0.15 

NOTE: p = probability value; t = t-test statistic. 
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Table C.3. Monthly Number of Custodial Care Health Services (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –0.24 0.20 –1.16 0.24 

PSH enrollment (treatment) –0.24 0.12 –2.01 0.05 

Demographic characteristic     

Age 0.01 0.00 1.38 0.17 

Gender: male –0.09 0.10 –0.87 0.39 

Ethnicity: black 0.18 0.18 1.05 0.29 

Ethnicity: Hispanic –0.13 0.10 –1.27 0.20 

Ethnicity: not reported/other –0.31 0.33 –0.94 0.35 

County: Riverside 0.12 0.11 1.07 0.28 

NOTE: p = probability value; t = t-test statistic. 

 

Table C.4. Monthly Number of Emergent Health Services (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –2.84 4.40 –0.65 0.52 

PSH enrollment (treatment) 1.95 1.74 1.12 0.27 

Demographic characteristic     

Age 0.04 0.08 0.50 0.62 

Gender: male –2.13 1.82 –1.17 0.24 

Ethnicity: black 3.46 2.64 1.31 0.19 

Ethnicity: Hispanic 5.39 2.12 2.54 0.01 

Ethnicity: not reported/other –1.93 2.10 –0.92 0.36 

County: Riverside –2.44 1.76 –1.39 0.17 

NOTE: p = probability value; t = t-test statistic. 
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Table C.5. Monthly Number of Home Health Services (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) 0.69 1.57 0.44 0.66 

PSH enrollment (treatment) 2.05 0.45 4.56 0.00 

Demographic characteristic     

Age –0.02 0.03 –0.59 0.55 

Gender: male –0.09 0.48 –0.18 0.85 

Ethnicity: black 0.97 0.80 1.21 0.23 

Ethnicity: Hispanic 0.75 0.58 1.29 0.20 

Ethnicity: not reported/other 0.06 0.44 0.15 0.88 

County: Riverside –0.13 0.49 –0.27 0.79 

NOTE: p = probability value; t = t-test statistic. 

 

Table C.6. Monthly Number of Inpatient Health Services (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –2.34 3.96 –0.59 0.55 

PSH enrollment (treatment) –0.48 1.64 –0.29 0.77 

Demographic characteristic     

Age 0.00 0.06 0.08 0.94 

Gender: male –1.02 1.81 –0.56 0.57 

Ethnicity: black 4.21 2.55 1.65 0.10 

Ethnicity: Hispanic 0.92 1.93 0.48 0.63 

Ethnicity: not reported/other 0.32 3.24 0.10 0.92 

County: Riverside 0.24 1.67 0.15 0.88 

NOTE: p = probability value; t = t-test statistic. 
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Table C.7. Monthly Number of Outpatient Health Services (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –1.53 0.97 –1.58 0.11 

PSH enrollment (treatment) 1.38 0.40 3.42 0.00 

Demographic characteristic     

Age 0.01 0.02 0.78 0.43 

Gender: male –0.19 0.52 –0.37 0.71 

Ethnicity: black 0.73 0.55 1.33 0.18 

Ethnicity: Hispanic 0.94 0.56 1.69 0.09 

Ethnicity: not reported/other 1.08 0.61 1.77 0.08 

County: Riverside 0.04 0.44 0.09 0.93 

NOTE: p = probability value; t = t-test statistic. 
 

Table C.8. Monthly Number of Pharmacy Services (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –0.67 1.46 –0.46 0.65 

PSH enrollment (treatment) 1.05 0.64 1.63 0.10 

Demographic characteristic     

Age –0.03 0.02 –1.01 0.31 

Gender: male 0.19 0.79 0.24 0.81 

Ethnicity: black 0.28 0.72 0.38 0.70 

Ethnicity: Hispanic 0.32 0.80 0.40 0.69 

Ethnicity: not reported/other –2.07 1.84 –1.13 0.26 

County: Riverside 0.35 0.67 0.53 0.60 

NOTE: p = probability value; t = t-test statistic. 
 
  



54  

Table C.9. Monthly Number of Temporary Lodging Health Services (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –0.03 0.06 –0.50 0.62 

PSH enrollment (treatment) 0.11 0.03 4.14 0.00 

Demographic characteristic     

Age 0.00 0.00 0.07 0.94 

Gender: male 0.00 0.02 –0.16 0.87 

Ethnicity: black 0.01 0.03 0.49 0.62 

Ethnicity: Hispanic 0.01 0.04 0.35 0.73 

Ethnicity: not reported/other –0.03 0.03 –1.15 0.25 

County: Riverside –0.01 0.02 –0.27 0.79 

NOTE: p = probability value; t = t-test statistic. 

Table C.10. Monthly Number of Other Health Services (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –3.39 2.02 –1.67 0.09 

PSH enrollment (treatment) –0.61 1.18 –0.52 0.60 

Demographic characteristic     

Age 0.06 0.03 1.91 0.06 

Gender: male 0.61 1.00 0.61 0.54 

Ethnicity: black 3.61 2.71 1.33 0.18 

Ethnicity: Hispanic 0.02 0.25 0.09 0.93 

Ethnicity: not reported/other 0.43 0.75 0.57 0.57 

County: Riverside 0.77 1.20 0.64 0.52 

NOTE: p = probability value; t = t-test statistic. 
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Models: Monthly Costs 

Table C.11. Total Monthly Costs (n = 518, ESS = 249) 

Variable Estimate Standard Error t p 
Intervention     

Baseline (intercept) –2,626.08 1,664.97 –1.58 0.12 

PSH enrollment (treatment) 154.79 721.14 0.21 0.83 

Demographic characteristic     

Age 21.67 29.52 0.73 0.46 

Gender: male –921.44 751.29 –1.23 0.22 

Ethnicity: black 1,408.04 1,026.35 1.37 0.17 

Ethnicity: Hispanic –1,244.16 789.08 –1.58 0.12 

Ethnicity: not reported/other –2,377.91 1,766.44 –1.35 0.18 

County: Riverside 783.35 716.35 1.09 0.27 

NOTE: p = probability value; t = t-test statistic. 

 

Table C.12. Monthly Behavioral Health Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –157.06 102.93 –1.53 0.13 

PSH enrollment (treatment) –130.83 85.34 –1.53 0.13 

Demographic characteristic     

Age 5.85 3.32 1.76 0.08 

Gender: male 52.74 55.14 0.96 0.34 

Ethnicity: black –31.88 63.05 –0.51 0.61 

Ethnicity: Hispanic –124.38 89.97 –1.38 0.17 

Ethnicity: not reported/other –123.65 105.36 –1.17 0.24 

County: Riverside –137.47 83.39 –1.65 0.10 

NOTE: p = probability value; t = t-test statistic. 
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Table C.13. Monthly Custodial Health Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –202.80 252.22 –0.80 0.42 

PSH enrollment (treatment) –276.66 158.22 –1.75 0.08 

Demographic characteristic     

Age 6.36 5.58 1.14 0.25 

Gender: male –170.90 134.99 –1.27 0.21 

Ethnicity: black 216.27 150.71 1.44 0.15 

Ethnicity: Hispanic –181.08 158.35 –1.14 0.25 

Ethnicity: not reported/other –406.40 502.84 –0.81 0.42 

County: Riverside 67.23 149.75 0.45 0.65 

NOTE: p = probability value; t = t-test statistic. 

 

Table C.14. Monthly Emergent Health Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –181.55 245.21 –0.74 0.46 

PSH enrollment (treatment) –24.22 136.61 –0.18 0.86 

Demographic characteristic     

Age 1.76 3.62 0.49 0.63 

Gender: male 8.45 117.62 0.07 0.94 

Ethnicity: black 338.89 300.06 1.13 0.26 

Ethnicity: Hispanic 155.99 74.77 2.09 0.04 

Ethnicity: not reported/other –97.32 81.99 –1.19 0.24 

County: Riverside 49.24 139.87 0.35 0.72 

NOTE: p = probability value; t = t-test statistic. 
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Table C.15. Monthly Home Health Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) 94.18 202.04 0.47 0.64 

PSH enrollment (treatment) 217.27 58.87 3.69 0.00 

Demographic characteristic     

Age –1.71 3.33 –0.51 0.61 

Gender: male –53.07 59.39 –0.89 0.37 

Ethnicity: black 120.09 113.72 1.06 0.29 

Ethnicity: Hispanic 26.75 69.67 0.38 0.70 

Ethnicity: not reported/other –7.22 70.57 –0.10 0.92 

County: Riverside –25.90 66.48 –0.39 0.70 

NOTE: p = probability value; t = t-test statistic. 

 

Table C.16. Monthly Inpatient Health Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –1,720.80 1,403.62 –1.23 0.22 

PSH enrollment (treatment) 55.46 548.50 0.10 0.92 

Demographic characteristic     

Age 4.26 25.48 0.17 0.87 

Gender: male –873.70 599.44 –1.46 0.15 

Ethnicity: black 809.80 725.52 1.12 0.26 

Ethnicity: Hispanic –848.75 670.36 –1.27 0.21 

Ethnicity: not reported/other –1,357.30 1,269.14 –1.07 0.29 

County: Riverside 592.47 542.34 1.09 0.28 

NOTE: p = probability value; t = t-test statistic. 
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Table C.17. Monthly Outpatient Health Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) 125.98 173.16 0.73 0.47 

PSH enrollment (treatment) 54.40 51.02 1.07 0.29 

Demographic characteristic     

Age –2.90 2.85 –1.01 0.31 

Gender: male –37.45 41.22 –0.91 0.36 

Ethnicity: black 6.79 40.47 0.17 0.87 

Ethnicity: Hispanic –60.60 99.04 –0.61 0.54 

Ethnicity: not reported/other 34.49 49.94 0.69 0.49 

County: Riverside 43.83 51.13 0.86 0.39 

NOTE: p = probability value; t = t-test statistic. 

 

Table C.18. Monthly Pharmacy Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –262.17 250.30 –1.05 0.30 

PSH enrollment (treatment) 185.37 92.89 2.00 0.05 

Demographic characteristic     

Age 2.84 4.57 0.62 0.53 

Gender: male 49.38 96.97 0.51 0.61 

Ethnicity: black –127.22 111.97 –1.14 0.26 

Ethnicity: Hispanic –67.19 118.55 –0.57 0.57 

Ethnicity: not reported/other –304.93 145.71 –2.09 0.04 

County: Riverside 73.20 96.91 0.76 0.45 

NOTE: p = probability value; t = t-test statistic 
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Table C.19. Monthly Temporary Lodging Claim Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –44.61 105.74 –0.42 0.67 

PSH enrollment (treatment) 166.41 45.72 3.64 0.00 

Demographic characteristic     

Age –0.84 1.87 –0.45 0.66 

Gender: male –31.56 47.80 –0.66 0.51 

Ethnicity: black 64.10 62.62 1.02 0.31 

Ethnicity: Hispanic –31.57 57.34 –0.55 0.58 

Ethnicity: not reported/other –95.82 78.13 –1.23 0.22 

County: Riverside 9.00 44.92 0.20 0.84 

NOTE: p = probability value; t = t-test statistic. 
 

 

Table C.20. Other Monthly Health Costs (n = 518, ESS = 249) 

Variable Estimate 
Standard 

Error t p 

Intervention     

Baseline (intercept) –277.25 134.73 –2.06 0.04 

PSH enrollment (treatment) –92.41 116.65 –0.79 0.43 

Demographic characteristic     

Age 6.04 3.47 1.74 0.08 

Gender: male 134.67 77.24 1.74 0.08 

Ethnicity: black 11.19 107.51 0.10 0.92 

Ethnicity: Hispanic –113.32 105.86 –1.07 0.28 

Ethnicity: not reported/other –19.76 178.30 –0.11 0.91 

County: Riverside 111.77 107.85 1.04 0.30 

NOTE: p = probability value; t = t-test statistic. 
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Appendix D. Mixed Effect Logistic Regression Model Results 

In this appendix, we provide the results from the three mixed effect longitudinal regression 
models that were executed. Table D.1 shows the results for the model predicting any health care 
utilization (at least one service (i.e., claim or encounter). Table D.2 shows the results for the 
model predicting the number of health care services (in person-months with at least one service). 
Table D.3 shows the results for the model predicting the health care costs (in months with at least 
one service). 

Table D.1. Any Health Care Utilization  

 Odds Ratio 
Standard 

Error z p 

PSH enrollment and housing status     

Housed 6.56 2.82 4.38 <0.01 

Enrolled for less than 3 months (not 
housed) 8.15 4.33 3.95 <0.01 

Enrolled for 3 months or more (not 
housed) 1.14 0.58 0.27 0.79 

Months since enrollment     
–12     
–11 1.01 0.16 0.09 0.92 

–10 1.10 0.19 0.53 0.60 

–9 1.61 0.30 2.55 0.01 

–8 1.88 0.34 3.53 <0.01 

–7 1.80 0.38 2.74 0.01 

–6 2.66 0.58 4.45 <0.01 

–5 2.93 0.67 4.68 <0.01 

–4 3.81 0.88 5.76 <0.01 

–3 8.10 2.34 7.24 <0.01 

–2 30.00 12.65 8.07 <0.01 

–1 65.64 33.50 8.20 <0.01 

0 (enrollment month) 5.52 2.19 4.31 <0.01 

1 4.51 1.77 3.84 <0.01 

2 5.09 1.99 4.15 <0.01 

3 3.07 1.21 2.84 <0.01 

4 1.65 0.66 1.26 0.21 

5 1.55 0.60 1.13 0.26 

6 1.36 0.52 0.81 0.42 



61  

 Odds Ratio 
Standard 

Error z p 
7 1.14 0.44 0.34 0.74 

8 0.67 0.25 –1.07 0.28 

9 0.76 0.30 –0.70 0.49 

10 0.77 0.31 –0.65 0.52 

11 0.72 0.28 –0.82 0.41 

County     
Riverside Reference    
San Bernardino 0.72 0.18 –1.34 0.18 

Race/ethnicity     
Black Reference    
Hispanic 0.56 0.20 –1.61 0.11 

Other 0.56 0.23 –1.41 0.16 

White 0.38 0.12 –3.06 <0.01 

Age 1.04 0.01 3.76 <0.01 

Gender     
Female Reference    
Male 0.58 0.16 –1.97 0.05 

Constant 0.63 0.42 –0.70 0.48 

PSH enrollment (treatment) 1.57 0.49 1.45 0.15 

NOTE: p = probability value; z = z-score.  

  



62  

Table D.2. Number of Health Care Services 

 Estimate 
Standard 

Error z p 

PSH enrollment and housing status     
Housed –2.45 5.78 –0.42 0.67 

Enrolled (not housed) 1.62 5.89 0.27 0.78 

Months since enrollment     
–12     
–11 4.69 2.66 1.76 0.08 

–10 6.59 3.19 2.07 0.04 

–9 6.68 3.38 1.98 0.05 

–8 9.15 3.32 2.76 0.01 

–7 13.50 3.36 4.03 <0.01 

–6 9.60 2.77 3.47 <0.01 

–5 10.48 2.44 4.29 <0.01 

–4 14.90 3.24 4.59 <0.01 

–3 23.52 3.60 6.53 <0.01 

–2 35.82 3.62 9.90 <0.01 

–1 25.83 3.33 7.76 <0.01 

0 (enrollment month) 18.04 5.70 3.16 <0.01 

1 17.79 5.58 3.19 <0.01 

2 13.88 5.52 2.51 0.01 

3 13.21 5.76 2.30 0.02 

4 11.13 5.35 2.08 0.04 

5 14.13 5.79 2.44 0.02 

6 15.26 6.01 2.54 0.01 

7 9.90 5.87 1.69 0.09 

8 13.94 6.15 2.27 0.02 

9 16.38 6.55 2.50 0.01 

10 17.56 6.94 2.53 0.01 

11 15.76 6.28 2.51 0.01 

County     
Riverside Reference    
San Bernardino 2.69 2.65 1.01 0.31 

Race/ethnicity     
Black Reference    
Hispanic –6.74 4.86 –1.39 0.17 

Other –6.31 4.71 –1.34 0.18 

White –9.11 3.87 –2.35 0.02 

Age 0.02 0.13 0.12 0.91 
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 Estimate 
Standard 

Error z p 

Gender     
Female Reference    
Male –1.22 2.81 –0.43 0.67 

Constant 26.39 7.55 3.49 <0.01 

PSH enrollment (treatment) 0.35 2.65 0.13 0.89 

NOTE: p = probability value; z = z-score 
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Table D.3. Health Care Costs 

 Estimate 
Standard 

Error z p 

PSH enrollment and housing status    
Housed –1,337.35 962.11 –1.39 0.17 

Enrolled (not housed) 864.14 1,086.50 0.80 0.43 

Months since enrollment     
–12     
–11 1,184.00 929.73 1.27 0.20 

–10 2,483.59 1,149.69 2.16 0.03 

–9 1,914.91 1,037.23 1.85 0.07 

–8 1,456.56 946.35 1.54 0.12 

–7 3,181.42 1,135.68 2.80 0.01 

–6 2,186.62 944.00 2.32 0.02 

–5 2,117.63 949.55 2.23 0.03 

–4 3,688.13 1,091.82 3.38 <0.01 

–3 5,309.79 1,098.35 4.83 <0.01 

–2 9,935.12 1,061.51 9.36 <0.01 

–1 3,716.42 862.53 4.31 <0.01 

0 (enrollment month) 1,862.27 1,286.37 1.45 0.15 

1 1,634.73 1,141.71 1.43 0.15 

2 794.50 1,088.14 0.73 0.47 

3 1,174.93 1,243.05 0.95 0.35 

4 543.80 1,088.62 0.50 0.62 

5 1,112.87 1,088.82 1.02 0.31 

6 886.06 1,128.24 0.79 0.43 

7 328.30 1,175.82 0.28 0.78 

8 1,185.27 1,159.01 1.02 0.31 

9 1,146.11 1,218.34 0.94 0.35 

10 1,101.00 1,095.00 1.01 0.32 

11 1,133.86 1,135.37 1.00 0.32 

County     
Riverside Reference    
San Bernardino 523.32 536.36 0.98 0.33 

Race/ethnicity     
Black Reference    
Hispanic –341.21 910.05 –0.37 0.71 

Other 3.91 1,121.16 0.00 1.00 

White –1,205.70 756.49 –1.59 0.11 

Age –13.62 23.50 –0.58 0.56 



65  

 Estimate 
Standard 

Error z p 

Gender     
Female Reference    
Male 1,286.32 557.22 2.31 0.02 

Constant 4,270.06 1,540.85 2.77 0.01 

PSH enrollment (treatment) –8.38 732.30 –0.01 0.99 

NOTE: p = probability value; z = z-score 
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Appendix E. Regression Results Excluding Comparison Group 
Members Referred to the Program 

In this appendix, we provide the results from a sensitivity analysis in which any health plan 
members who were referred to the supportive housing program were excluded from the 
comparison group. Propensity scores were recalculated following the method described in 
Appendix A, and the main regression results were rerun using this new comparison group and 
the new propensity scores. Following the format of Appendix C, Tables E.1 through E.10 show 
the results for the number of health care services by type of claim, and Tables E.11 through E.20 
show the results for the health care costs by type of cost. 

Models: Number of Monthly Services 

Table E.1. Total Number of Monthly Services (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –10.89 8.17 1.33 0.18 

PSH enrollment (treatment) 12.74 3.56 3.58 0.00 

Demographic characteristics     

Age 0.06 0.14 0.43 0.67 

Gender: male –6.14 4.18 –1.47 0.14 

Ethnicity: black 6.77 3.72 1.82 0.07 

Ethnicity: Hispanic 4.77 5.74 0.83 0.41 

Ethnicity: not reported/other –2.41 7.84 –0.31 0.76 

County: Riverside –4.03 3.72 –1.08 0.28 

NOTE: p = probability value; t = t-test statistic. 
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Table E.2. Monthly Number of Behavioral Health Facility Services (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –0.36 0.21 –1.77 0.08 

PSH enrollment (treatment) –0.25 0.16 –1.61 0.11 

Demographic characteristics     

Age 0.01 0.01 1.84 0.07 

Gender: male 0.03 0.12 0.28 0.78 

Ethnicity: black –0.02 0.11 –0.14 0.89 

Ethnicity: Hispanic –0.22 0.22 –0.99 0.32 

Ethnicity: not reported/other –0.19 0.18 –1.05 0.30 

County: Riverside –0.23 0.16 –1.41 0.16 

NOTE: p = probability value; t = t-test statistic. 

 

Table E.3. Monthly Number of Custodial Care Health Services (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –0.12 0.18 –0.68 0.50 

PSH enrollment (treatment) –0.21 0.11 –1.97 0.05 

Demographic characteristics     

Age 0.00 0.00 0.99 0.32 

Gender: male –0.04 0.09 –0.44 0.66 

Ethnicity: black 0.00 0.13 –0.02 0.99 

Ethnicity: Hispanic –0.16 0.09 –1.72 0.09 

Ethnicity: not reported/other –0.34 0.43 –0.81 0.42 

County: Riverside 0.14 0.10 1.40 0.16 

NOTE: p = probability value; t = t-test statistic. 
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Table E.4. Monthly Number of Emergent Health Services (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –3.86 4.05 –0.95 0.34 

PSH enrollment (treatment) 4.38 1.65 2.65 0.01 

Demographic characteristics     

Age 0.06 0.08 0.77 0.44 

Gender: male –4.37 2.09 –2.08 0.04 

Ethnicity: black 1.77 1.99 0.89 0.37 

Ethnicity: Hispanic 5.60 2.44 2.29 0.02 

Ethnicity: not reported/other –1.30 2.99 –0.44 0.66 

County: Riverside –4.09 1.70 –2.41 0.02 

NOTE: p = probability value; t = t-test statistic. 

 

Table E.5. Monthly Number of Home Health Services (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –0.07 1.45 –0.05 0.96 

PSH enrollment (treatment) 2.04 0.44 4.65 0.00 

Demographic characteristics     

Age –0.01 0.03 –0.27 0.78 

Gender: male 0.26 0.47 0.55 0.58 

Ethnicity: black 1.21 0.82 1.47 0.14 

Ethnicity: Hispanic 0.16 0.58 0.27 0.79 

Ethnicity: not reported/other –0.29 0.43 –0.68 0.49 

County: Riverside 0.24 0.50 0.49 0.63 

NOTE: p = probability value; t = t-test statistic. 

 
 

  



69  

Table E.6. Monthly Number of Inpatient Health Services (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –1.54 4.49 –0.34 0.73 

PSH enrollment (treatment) 2.44 1.84 1.33 0.19 

Demographic characteristics     

Age –0.04 0.07 –0.62 0.54 

Gender: male –1.75 2.04 –0.86 0.39 

Ethnicity: black 2.18 1.88 1.15 0.25 

Ethnicity: Hispanic –0.91 3.03 –0.30 0.76 

Ethnicity: not reported/other 0.91 4.03 0.23 0.82 

County: Riverside 0.39 1.87 0.21 0.83 

NOTE: p = probability value; t = t-test statistic. 

 

Table E.7. Monthly Number of Outpatient Health Services (n = 445, ESS = 206) 

 
Variable Estimate SD Error t p 

Intervention     
Baseline (intercept) –2.29 1.17 –1.95 0.05 

PSH enrollment (treatment) 1.63 0.41 3.95 0.00 

Demographic characteristics     

Age 0.02 0.02 1.29 0.20 

Gender: male –0.14 0.54 –0.25 0.80 

Ethnicity: black 0.70 0.61 1.14 0.25 

Ethnicity: Hispanic 0.87 0.54 1.60 0.11 

Ethnicity: not reported/other 1.13 0.66 1.72 0.09 

County: Riverside –0.16 0.46 –0.36 0.72 

NOTE: p = probability value; t = t-test statistic. 
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Table E.8. Monthly Number of Pharmacy Services (n = 445, ESS = 206) 

 
Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –1.28 1.71 –0.75 0.45 

PSH enrollment (treatment) 2.05 0.82 2.51 0.01 

Demographic characteristics     

Age –0.03 0.03 –1.04 0.30 

Gender: male 0.37 0.98 0.38 0.71 

Ethnicity: black 0.01 0.76 0.01 0.99 

Ethnicity: Hispanic –0.40 1.20 –0.34 0.74 

Ethnicity: not reported/other –2.83 2.24 –1.26 0.21 

County: Riverside 0.15 0.86 0.17 0.86 

NOTE: p = probability value; t = t-test statistic. 
 

Table E.9. Monthly Number of Temporary Lodging Health Services (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) 0.00 0.07 –0.02 0.98 

PSH enrollment (treatment) 0.11 0.03 4.12 0.00 

Demographic characteristics     

Age 0.00 0.00 –0.51 0.61 

Gender: male –0.02 0.02 –0.62 0.54 

Ethnicity: black 0.02 0.03 0.69 0.49 

Ethnicity: Hispanic 0.01 0.04 0.20 0.84 

Ethnicity: not reported/other –0.02 0.03 –0.76 0.45 

County: Riverside 0.01 0.02 0.30 0.76 

NOTE: p = probability value; t = t-test statistic. 
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Table E.10. Monthly Number of Other Health Services (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –1.34 0.85 –1.57 0.12 

PSH enrollment (treatment) 0.55 0.31 1.79 0.07 

Demographic characteristics     

Age 0.03 0.02 1.73 0.08 

Gender: male –0.49 0.43 –1.16 0.25 

Ethnicity: black 0.90 0.63 1.42 0.16 

Ethnicity: Hispanic –0.17 0.19 –0.88 0.38 

Ethnicity: not reported/other 0.52 0.81 0.64 0.52 

County: Riverside –0.48 0.29 –1.64 0.10 

NOTE: p = probability value; t = t-test statistic. 

 

Models: Monthly Costs 

Table E.11. Total Monthly Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –783.10 1,707.54 –0.46 0.65 

PSH enrollment (treatment) 1,230.40 735.97 1.67 0.10 

Demographic characteristics     

Age –24.26 27.21 –0.89 0.37 

Gender: male –1,222.67 786.56 –1.55 0.12 

Ethnicity: black 501.82 794.73 0.63 0.53 

Ethnicity: Hispanic –1,454.67 1,139.03 –1.28 0.20 

Ethnicity: not reported/other –2,512.07 2,182.33 –1.15 0.25 

County: Riverside 652.83 737.82 0.88 0.38 

NOTE: p = probability value; t = t-test statistic. 
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Table E.12. Monthly Behavioral Health Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –141.79 90.72 –1.56 0.12 

PSH enrollment (treatment) –93.38 61.83 –1.51 0.13 

Demographic characteristics     

Age 4.56 2.63 1.73 0.08 

Gender: male 35.78 47.71 0.75 0.45 

Ethnicity: black –3.10 45.67 –0.07 0.95 

Ethnicity: Hispanic –108.78 79.32 –1.37 0.17 

Ethnicity: not reported/other –99.82 79.61 –1.25 0.21 

County: Riverside –102.66 61.07 –1.68 0.09 

NOTE: p = probability value; t = t-test statistic. 

 

Table E.13. Monthly Custodial Health Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     

Baseline (intercept) –75.84 269.58 –0.28 0.78 
PSH enrollment (treatment) –295.80 145.71 –2.03 0.04 

Demographic characteristics     
Age 4.45 5.35 0.83 0.41 
Gender: male –119.83 131.61 –0.91 0.36 
Ethnicity: black 72.42 122.60 0.59 0.55 
Ethnicity: Hispanic –283.86 153.57 –1.85 0.07 
Ethnicity: not reported/other –410.35 615.69 –0.67 0.51 
County: Riverside 97.29 130.64 0.74 0.46 

NOTE: p = probability value; t = t-test statistic. 
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Table E.14. Monthly Emergent Health Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –57.44 132.25 –0.43 0.66 

PSH enrollment (treatment) 200.35 66.35 3.02 0.00 

Demographic characteristics     
Age 0.06 2.77 0.02 0.98 

Gender: male –168.11 73.35 –2.29 0.02 

Ethnicity: black 47.03 70.55 0.67 0.51 

Ethnicity: Hispanic 156.10 85.94 1.82 0.07 

Ethnicity: not reported/other –174.36 198.66 –0.88 0.38 

County: Riverside –97.10 63.46 –1.53 0.13 

NOTE: p = probability value; t = t-test statistic. 

 

Table E.15. Monthly Home Health Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     
Baseline (intercept) 88.48 199.85 0.44 0.66 
PSH enrollment (treatment) 232.99 62.61 3.72 0.00 

Demographic characteristics     
Age –1.66 3.22 –0.51 0.61 
Gender: male –47.17 62.20 –0.76 0.45 
Ethnicity: black 122.84 113.20 1.09 0.28 
Ethnicity: Hispanic –86.59 86.90 –1.00 0.32 
Ethnicity: not reported/other –113.41 64.07 –1.77 0.08 
County: Riverside 10.25 72.43 0.14 0.89 

NOTE: p = probability value; t = t-test statistic. 
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Table E.16. Monthly Inpatient Health Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –389.47 1,573.05 –0.25 0.80 

PSH enrollment (treatment) 713.28 621.79 1.15 0.25 

Demographic characteristics     
Age –31.12 24.87 –1.25 0.21 

Gender: male –910.56 678.00 –1.34 0.18 

Ethnicity: black 317.21 707.99 0.45 0.65 

Ethnicity: Hispanic –940.63 1010.10 –0.93 0.35 

Ethnicity: not reported/other –1,523.86 1,528.87 –1.00 0.32 

County: Riverside 643.69 636.65 1.01 0.31 

NOTE: p = probability value; t = t-test statistic. 

 

Table E.17. Monthly Outpatient Health Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     
Baseline (intercept) 83.91 153.79 0.55 0.59 
PSH enrollment (treatment) 52.42 55.45 0.95 0.35 

Demographic characteristics     
Age –1.70 2.48 –0.69 0.49 
Gender: male –37.13 38.63 –0.96 0.34 
Ethnicity: black –2.43 39.97 –0.06 0.95 
Ethnicity: Hispanic –65.46 90.53 –0.72 0.47 
Ethnicity: not reported/other 23.65 48.88 0.48 0.63 
County: Riverside 8.98 50.43 0.18 0.86 

NOTE: p = probability value; t = t-test statistic. 
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Table E.18. Monthly Pharmacy Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –263.02 213.12 –1.23 0.22 
PSH enrollment (treatment) 232.97 93.32 2.50 0.01 

Demographic characteristics     
Age 1.72 3.85 0.45 0.66 
Gender: male 96.23 99.91 0.96 0.34 
Ethnicity: black –128.20 118.01 –1.09 0.28 
Ethnicity: Hispanic –80.10 115.08 –0.70 0.49 
Ethnicity: not reported/other –347.11 180.46 –1.92 0.06 
County: Riverside 32.77 101.80 0.32 0.75 

NOTE: p = probability value; t = t-test statistic. 
 
 

Table E.19. Monthly Temporary Lodging Claim Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     
Baseline (intercept) 45.16 106.88 0.42 0.67 
PSH enrollment (treatment) 138.23 49.33 2.80 0.01 

Demographic characteristics     
Age –2.49 2.08 –1.20 0.23 
Gender: male –61.84 48.10 –1.29 0.20 
Ethnicity: black 90.21 67.43 1.34 0.18 
Ethnicity: Hispanic –11.71 62.95 –0.19 0.85 
Ethnicity: not reported/other 21.68 76.47 0.28 0.78 
County: Riverside 74.74 47.91 1.56 0.12 

NOTE: p = probability value; t = t-test statistic. 
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Table E.20. Other Monthly Health Costs (n = 445, ESS = 206) 

Variable Estimate SD Error t p 

Intervention     
Baseline (intercept) –73.10 56.12 –1.30 0.19 

PSH enrollment (treatment) 49.34 35.53 1.39 0.17 

Demographic characteristics     

Age 1.92 0.95 2.01 0.04 

Gender: male –10.04 24.78 –0.41 0.69 

Ethnicity: black –14.16 27.66 –0.51 0.61 

Ethnicity: Hispanic –33.65 21.06 –1.60 0.11 

Ethnicity: not reported/other 111.51 147.87 0.75 0.45 

County: Riverside –15.12 25.98 –0.58 0.56 

NOTE: p = probability value; t = t-test statistic. 
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Abbreviations 

  

ASMD absolute standardized mean difference 

CCSR Clinical Classifications Software Refined 

COPD chronic obstructive pulmonary disease 

COVID-19 coronavirus disease 2019 

DME durable medical equipment 

ER emergency room 

ESS effective sample size 

HCUP Healthcare Cost and Utilization Project 

ICD-10 International Classification of Diseases, Tenth Revision 

ICMS intensive case management services 

PMPM per member per month 

PSH permanent supportive housing 

SD standard deviation 
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