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Preface 

This report represents our second examination of 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 overview of implementation to date, including 
information about referrals and enrollment into the program, housing placements, and participant 
characteristics. We also assess the short-term impact of the program by examining health care 
service utilization and associated costs in the six months prior to and six months following 
enrollment in PSH in comparison with an observational control group of adult plan members 
who did not receive PSH. We also examine the PSH program costs during this period.  

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. 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 

Permanent supportive housing (PSH)1 has been recently adopted by health plans, hospitals, 
and large health systems as a way to address one of the key social determinants of health: stable 
housing. In this report, we examine health care utilization and associated costs for 162 health 
plan members six months prior to and six months following enrollment into a PSH program 
operated by a large not-for-profit Medicaid and Medicare managed care plan in Southern 
California, relative to a comparable cohort of plan members (N = 354) who were not enrolled in 
the PSH program, to assess the immediate (i.e., short-term) impact of the program. In addition, 
we present participant flow through key program milestones (e.g., referral, enrollment, receipt of 
housing) and document the short-term programmatic costs of the PSH program. 

Our previous work (McBain et al., 2020) demonstrated that members enrolled in the program 
were high health care utilizers with one or more chronic health conditions and high service costs 
prior to PSH program enrollment. The current analysis shows that, following program 
enrollment, health care service utilization and associated costs decreased substantially among 
enrollees. However, similar declines were also found among those in the comparison group who 
were not enrolled in the program. Weighted estimates show that among program enrollees, 
health care service utilization declined from an average of 38.3 claims per month (standard 
deviation [SD]: 22.5) during the six months prior to enrollment to 33.3 claims per month 
(SD: 28.5) during the first six months after enrollment. Meanwhile, the average health care cost 
decreased from $7,621 per month per enrollee (SD: $5,132) to $4,615 per month per enrollee 
(SD: $5,163). Among those in the comparison group, weighted estimates show that health care 
service utilization declined from an average of 35.9 claims per month (SD: 23.7) during the 
baseline six-month period compared with 33.4 claims per month (SD: 34.0) during the 
intervention period. Meanwhile, the average health care cost decreased from $7,155 per month 
per enrollee (SD: $5,828) to $4,099 per month per enrollee (SD: $5,108). We also found that 
health care costs declined further among program enrollees once placed in PSH, relative to the 
transition period after enrollment but before PSH placement: from an average of $5,264 per 
month per enrollee (SD: $5,564) in the transitional period to $2,876 per month per enrollee 
(SD: $5,906) once in PSH placement, an amount lower than the comparable value in the 
comparison group.  

These findings suggest that placement in PSH may be associated with reductions in health 
care service utilization and costs; however, transitional costs prior to receipt of housing are 
substantial. Reducing the time between identification and PSH placement could reduce costs. A 

 
1 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). 
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longer-term evaluation will be able to examine whether, once an enrollee resides in PSH for a 
longer period, health care utilization and associated costs stabilize. 
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1. Background 

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

(HUD Exchange, 2019), is a pervasive public health issue. 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). Southern California shares a large proportion of individuals experiencing homelessness, 
with the Inland Empire (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, bringing the total to nearly 5,500 people (Riverside County, Department of Social 
Services, 2020; San Bernardino County Homeless Partnership, 2019). Moreover, homelessness 
has become a particularly salient public health issue in the context of the coronavirus disease 
2019 pandemic, given that nearly three-quarters of the population experiencing homelessness in 
California do not have access to shelter (Henry et al., 2020). 

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

2018). A lack of stable housing is associated with poorer 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 are more likely to rely on emergency health care services that pose a significant 
cost to health care systems (Kushel et al., 2002; Raven et al., 2017). Chronic health conditions 
continue to persist even after an individual experiencing them secures housing (Schick et al., 
2019; Henwood et al., 2018) demonstrating the need for long-term support provision. 

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 can increase 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 HIV/AIDs (e.g., Aubry et al., 2020, and Buchanan et al., 2009). Experts 
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acknowledge that individuals placed in PSH typically have experienced several bouts of 
homelessness coupled with one or more chronic health condition; therefore, health improvements 
following receipt of housing may not be observed (National Academies of Sciences, 
Engineering, and Medicine, 2018). 

Supportive Housing Interventions and Implications on 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. However, limited research has been conducted on PSH programs operated by health plans 
(Koeman and Mehdipanah, 2020; Kuehn, 2019). 

Previous studies of PSH have shown a range of findings linking changes in health care 
service utilization and associated costs with housing placement. Studies using more-rigorous 
research designs usually report smaller health care cost offsets (Kertesz et al., 2016). Studies 
have shown that cost savings may also depend on the participant 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 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. 
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Program Overview 
This report presents a preliminary 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 inland Southern California. The health plan established an algorithm 
to identify high utilizers of its health system who are dealing with chronic housing insecurity, 
and the plan sought to enroll several hundred of these individuals in PSH. In this report, we 
examine program implementation to date. We also evaluate health care service utilization and 
associated costs for enrollees for the six months prior to and the six 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 then 
examine the programmatic costs of the PSH program to understand total costs to the health plan. 

In our prior 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 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 (i.e., 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). 
All told, the average health care cost per patient totaled more than $70,000 in the year prior to 
enrollment in the PSH program implemented by the health plan. 

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

• to describe implementation to date—that is, participant flow through the key program 
milestones, including referral, enrollment, housing placement, and exit 

• to quantify the short-term (i.e., first six months) health care service utilization and 
associated costs of members enrolled in a PSH program, compared with a similar cohort 
of individuals who were not enrolled in the PSH program 

• to better understand the interim housing and health care service costs typically not 
examined in supportive housing evaluations (i.e., once people are identified and enrolled 
in the program but prior to moving into PSH) 

• to identify the costs and major cost drivers of the PSH program itself, including for 
housing support and intensive case management services (ICMS). 
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In Chapter 2, we describe our methods for examining program implementation, the short-
term impact of the program, and PSH program costs. In Chapter 3, we present the results from 
our analyses. In Chapter 4, we provide an interpretation of our findings, along with presentation 
of our study limitations, and offer study implications and next steps. 
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2. Methods 

Overview 
To support this analysis, the managed health plan provided us with extensive administrative 

data about PSH program enrollees and detailed accounting information about the PSH program 
itself. In addition, the plan provided us with data corresponding to a comparison group of health 
plan members who had been identified as homeless by their health service utilization 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 the corresponding costs for those enrolled in the PSH program. 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. 

We used the PSH program data set to examine implementation to date—that is, participant 
flow through the key program milestones, such as referral, enrollment, housing placement, and 
exit. This implementation assessment allowed for examination of enrollees’ advancement 
through the program, including the period following enrollment but prior to the receipt of PSH 
(transitional period) and after placement into PSH (housing period). 

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. 
Additionally, we analyzed the PSH program records to determine the total cost per participant 
during the transitional (pre-PSH placement) and PSH (post-placement) periods. Together, these 
factors allowed us to take a preliminary look at the costs and the benefits of the program. 

Data and Sources 

Health Plan Member Demographics 

The managed health plan provided the following health plan member characteristics for 
individuals from both the treatment and comparison groups: age, gender, race/ethnicity, county 
of residence (i.e., Riverside or San Bernardino), and a risk category based on The Johns Hopkins 
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ACG® System (i.e., low risk, rising risk, or high risk)2 that is designed to describe or predict a 
population’s past or future health care utilization and costs.  

A comparison group was identified for this study by selecting health plan members ages 18 
and older who were Riverside County or San Bernardino County residents; have 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); and were not enrolled in the PSH program during 
the analytic period. This process identified a cohort of 354 comparison group members. The 
overall demographic composition of the two groups, including the ACG System risk category, is 
given 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, may 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 ran 
the main analytic results using an alternate comparison group that excluded these individuals, 
and we found that the results did not differ substantially.  
  

 
2 Patients are categorized into an ACG grouping on the basis of the pattern of Aggregated Diagnosis Groups 
(ADGs) experienced over a predetermined interval (e.g., past 12 months) and, in some cases, their age and sex. This 
approach focuses on the totality of diseases experienced by a person rather than any specific disease. ADGs refer to 
the classification of patient health conditions (i.e., diagnoses codes) to specific groupings based on clinical criteria 
(e.g., time-limited or recurrent, severity, diagnostic certainty, etiology) and expected need for health care resources 
(e.g., primary or specialty care). 
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Table 2.1. Treatment Group and Comparison Group Demographics, Unweighted 

Demographic Characteristic Treatment Comparison 
Number of members 162 354 

Age 52 (10) 48 (13.2) 

Gender 
  

Female 29.0% 35.6% 

Male 71.0% 64.4% 

Race/ethnicity 
 

Black 24.7% 19.8% 

Hispanic 21.0% 27.7% 

White 46.9% 39.8% 

Not reported/other 7.4% 12.7% 

County 
  

Riverside 39.5% 44.6% 

San Bernardino 60.5% 55.4% 

ACG risk category 
 

Low risk 3.1% 36.7% 

Rising risk 32.1% 46.3% 

High risk 64.8% 16.9% 

NOTE: ACG risk category refers to groupings based on ADGs experienced by 
patients using the ACG System. 

 

Health Care Services and Associated Costs 

The program provided health care service data in the form of claims for services provided, 
including pharmacy services. Primary care is capitated, but specialist services, inpatient care, and 
pharmacy costs are based on fee-for-service. 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. 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 identified PSH costs according to invoices generated by vendors that provided ICMS, 
rehabilitative services, and supportive housing services. We also identified service costs incurred 
directly by the health plan. In total, the health plan contracted with four ICMS vendors, one 
rehabilitative services vendor, and one supportive housing vendor. The supportive housing 
vendor itemized costs into such categories as housing unit modification, housing security 
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deposit, and rent, allowing us to separately estimate start-up and recurrent costs. However, other 
vendors only provided costs in the aggregate.  

Costs were assignable to individual enrollees on specific days of service. Using program 
enrollment and housing dates, we estimated costs on a “per member per month” (PMPM) basis 
during enrollees’ transitional period between program enrollment and receipt of housing 
(transitional period costs), as well as during individuals’ housed period following receipt of PSH 
(PSH period costs). In addition to reporting costs on a PMPM basis, we quantified total costs per 
client during transitional and PSH 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 six months following enrollment for each individual. The 
chief aim of this report was to examine costs and service utilization from the cohort perspective.  

Our cost analyses assume 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. Additionally, we did not capture a 
preponderance of behavioral health services provided to patients, because, in most cases, these 
services were carved out within the counties’ behavioral health departments. In characterizing 
costs, the aim of this report 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 identification of 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. 
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 
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package for the statistical software program R, which estimates propensity scores via generalized 
boosted regression and calculates propensity score weights (Comprehensive R Archive Network, 
2020). The propensity score model sought to balance the treatment and comparison cohorts in 
terms of demographics, health care costs, comorbidities, ACG risk, and health care utilization 
characteristics. The full set of characteristics included in the propensity score model is displayed 
in Table 3.1 in Chapter 3. 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. For further details on these procedures, see Appendix A. 

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). 

Health Care Service and Cost Effects 

The effects of PSH 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 six-
month post-enrollment and the six-month pre-enrollment periods. We used all of the service 
utilization data that were provided during those periods. Of note, we prorated the service 
utilization and associated cost data for members of the treatment group who died during the 
follow-up period (n = 12). Changes in utilization or costs were then modeled as a linear function 
of program enrollment, member demographics, ACG risk category, and other selected variables. 
Using this linear function allows us to determine whether the program was more or less effective 
in reducing health care utilization and costs relative to the comparison group, which received no 
intervention. 
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3. Findings 

Program Implementation 
Figure 3.1 shows the time between the different program milestones (i.e., referral, 

enrollment, transitional period, and PSH housing move-in and exits) among program enrollees 
through March 31, 2020. 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 several months. Of those enrolled into the program as of October 1, 2019, 
78 percent have obtained a PSH placement as of March 31, 2020, with about 21 percent exiting 
the program before housing placement. The main reasons enrollees exited before housing 
placement were due to member preferences or program staff being unable to locate enrollees. 
Because this program is ongoing with a rolling enrollment process, there was one individual still 
awaiting housing placement during this period.  

The median time between program enrollment and housing placement was 78 days, with a 
range from ten days to more than eight months. Of those who obtained housing as of March 31, 
2020, 18 percent have exited housing. The primary reason for housing exit is death, followed by 
program violations, member preference, and alternative level of care needed. It is important to 
note that there was a significant range in time for specific enrollees: In some cases, the process 
between these milestones was much faster (within days), and, other times, it took enrollees 
several months between milestones. 
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Figure 3.1. Program Implementation as of March 31, 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 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 differences between the treatment 
and comparison groups along many variables, including age, some 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 six-month period, the number of different types of services in 
the prior six-month period (e.g., transportation and other diagnostic procedures), health care 
services costing more than $5,000, place of service receipt (e.g., custodial, home, inpatient, 
pharmacy) and the total cost of claims by month. Some characteristics were still different after 
weighting, including race/ethnicity, ACG risk category, use of durable medical equipment 
(DME), and emergent care utilization. The ASMD values are included in Appendix A. To 
account for potential confounding, variables with ASMD values greater than 0.2 after weighting 
were included as covariates in our multivariate regression models (i.e., race/ethnicity, ACG risk 
category, and DME). Emergent care utilization was not included, because it also serves as an 
outcome variable—therefore, the difference in the pre-enrollment period is addressed in the 
analyses. 

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

Characteristic 
Treatment 
(n = 162) 

Comparison 

Unweighted 
(n = 354) 

Weighted 
(n = 88.3; 

ESS = 66.0) 
Age 51.72 48.35a 51.15 

Gender 
   

Male 0.71 0.64 0.68 

Race/ethnicity 
   

Black 0.25 0.20 0.16a 

Hispanic 0.21 0.28 0.32a 

Not reported/other 0.07 0.13a 0.13a 

County 
   

Riverside 0.40 0.45 0.45 

ACG risk category 
   

High risk 0.65 0.17a 0.53a 

Rising risk 0.32 0.46a 0.44a 
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Characteristic 
Treatment 
(n = 162) 

Comparison 

Unweighted 
(n = 354) 

Weighted 
(n = 88.3; 

ESS = 66.0) 
Preexisting conditionsb 

   

Behavioral 0.54 0.56 0.56 

Chronic 0.96 0.82a 0.93 

Chronic obstructive pulmonary disease (COPD) 0.15 0.08 0.12 

Diabetes 0.36 0.13a 0.38 

Heart failure 0.22 0.08a 0.19 

Skin infection 0.27 0.17a 0.35 

Number of diagnoses (CCSR categories)b 16.31 13.03a 17.41 

Number of services by type of serviceb 
   

DME 3.88 1.82a 2.35a 

Laboratory (chemistry and hematology) 26.01 20.12 27.72 

Medications (injections, infusions, and other forms) 5.20 3.34 4.20 

Other diagnostic procedures (interview, evaluation, 
consultation) 

24.8 17.05a 24.22 

Transportation (patient, provider, equipment) 31.72 20.87a 34.03 

Number of services costing more than $5,000b 2.38 0.91a 2.34 

Total claims cost by place of serviceb 
   

Custodial $2,757 $437a $2,180 

Emergent $2,530 $2,909 $3,151a 

Home $1,167 $269a $943 

Inpatient $31,316 $12,574a $29,789 

Other $338 $280 $424 

Outpatient $1,406 $448 $583 

Pharmacy $2,769 $1,349a $2,878 

Temporary lodging $2,873 $635a $2,555 

Total claims cost by monthb 
   

Month 1 $5,147 $1,757a $5,161 

Month 2 $4,062 $1,914a $4,527 

Month 3 $6,582 $2,735a $5,619 

Month 4 $8,722 $2,687a $7,507 

Month 5 $13,441 $6,112a $13,074 

Month 6 $7,773 $3,872a $7,043 

NOTE: CCSR = Clinical Classifications Software Refined. 
a ASMD relative to treatment group greater than 0.2. 
b This category refers to health services data in the six months prior to program enrollment (treatment group) or 
the assigned enrollment date (comparison group). 
 

Health Care Costs 

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

 

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 pre-enrollment period was $7,407,755, or $45,727 per 
individual. The health conditions that contributed the most to this total cost were diabetes with 
and without complications (15 percent of the total cost) and bacterial (9 percent) and skin 
infections (8 percent). In terms of places of service, the largest cost drivers were inpatient care at 
general hospitals (52 percent of the total cost), inpatient care at skilled nursing facilities 
(16 percent), and temporary lodging facilities (6 percent) (see Appendix B, Table B.1).  

During the post-enrollment period, the total cost of health services decreased by almost 
$3 million to $4,486,025, or $27,692 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 (14 percent), and bacterial 
infections (9 percent). In terms of places of care, the primary cost drivers were inpatient care at 
general hospitals (43 percent), temporary lodging (14 percent), and home health care (9 percent) 
(see Appendix B, Table B.1).  

When health care costs during the post-enrollment period are segmented according to 
transitional period (pre-housing) and after receipt of housing (post-PSH), there are notably lower 
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costs observed during the PSH period (see Appendix B, Table B.3). The total cost during the 
transitional period was $3,463,229, compared with $1,022,796 during the PSH 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 was $3,789,000, or 
$42,933 per weighted individual. Although our comparison group contained n = 354 individuals, 
the weighted contribution of these individuals was approximately n = 88. Health conditions that 
contributed substantially to the weighted health cost during this period included septicemia 
(10 percent of the total cost), bacterial infections (10 percent), and diabetes with and without 
complications (7 percent). In terms of places of service, the largest cost drivers were inpatient 
care at general hospitals (55 percent of the total cost), inpatient care at skilled nursing facilities 
(14 percent), and temporary lodging facilities (6 percent) (see Appendix B, Table B.1). 

During the post-enrollment period, the weighted total cost of health services within the 
comparison group decreased by almost $1.3 million to $2,170,428, or $24,592 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 (10 percent), and septicemia (8 percent). In terms of places of care, the primary cost 
drivers were inpatient care at general hospitals (44 percent), skilled nursing facilities 
(13 percent), and the emergency department (7 percent) (see Appendix B, Table B.1).  

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 PSH period in Figure 3.7. 
Overall, the decline in costs in the treatment group from pre- to post-enrollment periods was 
marginally smaller than in the comparison group: $3,006 per client per month versus $3,057. In 
the housed period for those in the treatment group, the decline was $4,745 per client per month 
relative to the pre-enrollment period.
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Table 3.2. Most Common Health-Related Costs: PSH Program Enrollees (n = 162) 

 

 Six-Month Pre-Enrollment Period Six-Month Post-Enrollment Period 

Health Care Domains N 
Patient 
Events Total Exp 

Per-
Person 

Cost 
Per-Event 

Cost N 
Patient 
Events Total Exp 

Per-Person 
Cost 

Per-Event 
Cost 

Infectious diseases 
     

    
Bacterial infections 43 200 $666,678 $15,504 $3,333 22 147 $387,459 $17,612 $2,642 
Skin infections 44 487 $586,849 $13,337 $1,205 43 693 $203,460 $4,732 $294 

Noncommunicable diseases   
  

  
Septicemia 41 172 $611,766 $14,921 $3,557 20 88 $346,523 $17,326 $3,938 
Diabetes, with complications 51 413 $596,726 $11,701 $1,445 45 650 $618,096 $13,735 $950 
Diabetes, without complications 59 497 $491,914 $8,338 $990 52 606 $309,508 $5,952 $510 
Psychosocial/socioeconomic factorsa 67 128 $465,589 $6,949 $3,637 72 186 $612,714 $8,510 $3,298 
Heart failure 35 267 $415,226 $11,864 $1,555 25 324 $226,389 $9,056 $699 
Hypertension, with complications 19 77 $306,813 $16,148 $3,985 21 153 $152,756 $7,274 $998 
COPD 24 217 $229,394 $9,558 $1,057 21 223 $143,030 $6,811 $641 
Pressure ulcer of skin 22 205 $186,240 $8,465 $908 20 406 $86,109 $4,305 $212 

Other classification 
     

    
Pharmacyb 161 3,394 $448,561 $2,786 $132 158 2,747 $430,010 $2,722 $157 
General signs and symptoms 128 1,207 $122,093 $954 $101 127 1,503 $143,707 $1,132 $96 
All other diseases 161 7,042 $2,279,906 $14,161 $324 158 5,656 $826,264 $5,230 $146 

Total cost 162 14,306 $7,407,755 $45,727 $518 162 13,382 $4,486,025 $27,692 $335 
NOTE: Exp = expenditures.  
a Among medical claims 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.  
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Table 3.3. Most Common Health-Related Costs: Weighted Comparison Group 

 Six-Month Pre-Enrollment Period Six-Month Post-Enrollment Period 

Health Condition N 
Patient 
Events Total Cost 

Per-
Person 

Cost 
Per-Event 

Cost N 
Patient 
Events Total Cost 

Per-
Person 

Cost 
Per-Event 

Cost 
Infectious diseases                   

Bacterial infections 20 96 $382,892 $19,618 $3,985 19 126 $208,871 $10,992 $1,657 
Skin infections 30 118 $241,652 $7,924 $2,040 27 115 $75,667 $2,823 $659 

Noncommunicable diseases   
    

Septicemia 19 98 $388,648 $20,159 $3,961 19 129 $166,008 $8,966 $1,288 
Diabetes, with complications 26 131 $162,284 $6,214 $1,242 21 197 $233,505 $10,911 $1,187 
Diabetes, without complications 33 176 $116,055 $3,542 $658 25 299 $165,171 $6,650 $553 
Psychosocial/socioeconomic factorsa 72 109 $230,872 $3,198 $2,109 26 38 $63,337 $2,442 $1,657 
Heart failure 16 127 $186,210 $11,401 $1,470 21 57 $92,699 $4,472 $1,613 
Hypertension, with complications 16 90 $147,489 $9,230 $1,638 14 16 $53,313 $3,907 $3,343 
COPD 10 40 $16,134 $1,550 $402 9 32 $13,679 $1,461 $423 
Pressure ulcer of skin 10 30 $7,699 $758 $253 15 75 $116,185 $7,621 $1,555 

Other classification 
         

Pharmacyb 86 1,510 $253,980 $2,957 $168 79 1,309 $166,324 $2,110 $127 
General signs and symptoms 61 640 $59,517 $968 $93 59 557 $73,089 $1,244 $131 
All other diseases 86 3,887 $1,595,568 $18,553 $410 82 3,472 $742,580 $9,056 $214 

Total Cost 88 7,052 $3,789,000 $42,933 $537 88 6,422 $2,170,428 $24,592 $338 

NOTE: Although the comparison group comprised n = 354, the weighted contribution of these individuals was n = 88.3. 
a Among medical claims 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.   
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Treatment Effects on Health Care Utilization and Costs 
Next, we present results examining the effect of treatment on the change in health care 

service utilization (see Figure 3.3). 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 
models, showing the coefficient estimates and covariates included in each model, are located in 
Appendix C. Outcome is defined as the pre-enrollment to post-enrollment change in the number 
of monthly claims, 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 of 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 3.3, the change in the number of monthly health care service events did 
not differ significantly between the treatment and comparison groups, except in the case of 
temporary lodging, which increased for members in the treatment group. On average, the change 
in temporary lodging claims was 20 percent higher for PSH program members in the post-
enrollment period as compared with members not in the program. Notably, the mean and median 
costs of a temporary lodging claim were around $2,500 and could represent between one and 30 
days of recuperative care, according to the claim notation. Therefore, although the effect size for 
temporary lodging was small, the impact on costs could be meaningful.  
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Figure 3.3. Estimated Effect of Treatment on Health Care Utilization, with 95-Percent Confidence 
Intervals  

 

We also examined the treatment effect on health care costs using the same approach. As 
shown in Figure 3.4, the change in monthly health care costs did not differ significantly between 
the treatment and comparison groups, except in the case of temporary lodging. On average, 
monthly temporary lodging costs increased by close to $422 in the post-enrollment period for 
PSH program enrollees as compared with members not enrolled in the program.  
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Figure 3.4. Estimated Effect of Treatment on Health Care Costs, with 95-Percent Confidence 
Intervals 

 
 
Notably, we found very high uncertainty in the estimate of the treatment effect on the change 

in total costs, as shown by the large 95-percent confidence interval for the outcome labeled 
“Total.” This is largely attributable to inpatient costs, which contribute a large proportion of the 
total value (see Figure 3.7). Given this finding, we examined inpatient costs in greater detail to 
better understand this uncertainty. We found that the cost of inpatient health claims was heavily 
skewed, with a large proportion of inpatient costs attributable to a small number of claims 
(Figure 3.5). In particular, among the treatment group, in the six months prior to enrollment, the 
top 1 percent most-expensive inpatient claims (124 line items with a cost ranging from $10,910 
to $47,770) accounted for 48.2 percent of the total inpatient cost.  
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Figure 3.5. Share of Treatment Group Inpatient Costs by Claims, Six Months Pre-Enrollment (n = 
162) 

 

At the individual (member) level, this implies that the overall health care cost in a six-month 
window can change substantially depending on the occurrence of a small number of events, or 
even a single event. This translates to high variability in the changes in inpatient cost between 
the pre-enrollment period and the post-enrollment period, with some members incurring 
increases or decreases in inpatient costs on the magnitude of $20,000 per month or more 
(Figure 3.6). Overall, 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 Academy of Sciences, 
Engineering, and Medicine, 2018). 
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Figure 3.6. Change in Monthly Inpatient Costs from Pre-Enrollment to Post-Enrollment 

 

More broadly, monthly health care costs by service type for the treatment and comparison 
group members across the analytic period are summarized in Figure 3.7. Of note, the treatment 
group data are categorized into three periods: the pre-enrollment period, the period following 
enrollment but before receiving PSH (transitional), and the period following PSH placement, 
where the latter two categories are limited to a combined six months of time after enrollment. 
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 for recuperative care during this phase. Temporary lodging costs 
are reduced once program enrollees are placed in PSH.  
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Figure 3.7. Monthly Costs by Service Type for the Treatment and Comparison Group Members 

 

Permanent Supportive Housing Program Costs 
Period perspective. From April 2018 to March 2020, total programmatic costs amounted to 

$4,292,201, or $26,495 per enrollee (n = 162). The typical individual was enrolled for 11.0 
months over this period, translating to $2,405 PMPM. Segmented by enrollment period, program 
enrollment costs totaled $3,563 PMPM during the transitional period before PSH receipt, which 
lasted an average of 3.0 months. By contrast, service costs totaled $1,998 PMPM after receipt of 
housing, for an average of 8.1 months through March 2020, the latest month for which data were 
available.  

Cohort perspective. From April 2018 to March 2020, a total of 145 enrollees had been 
enrolled in the program for at least six months. The remaining individuals were discharged or 
unenrolled from the program prior to six 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. Looking at this six-month window, total programmatic costs were 
$2,521,460, or $15,565 per participant (see Table 3.4). The average cost per enrollee over the 
first six months of enrollment was $3,035 per month. The average enrollee within this cohort 
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was waitlisted for PSH for 2.8 months, generating a transitional period cost of $3,547 per month, 
and received PSH for 2.9 months, generating a PSH period cost of $2,414 per month. The 
difference in costs PMPM between these two periods (transitional versus PSH placement) was 
statistically significant (p < 0.001).  

Table 3.4. PSH Programmatic Costs by Service Type, Cohort Perspective (n = 162) 

Service 
Type 

Total Cost Cost PMPM 

Transitional 
Period 

Post-PSH 
Placement Combined 

Transitional 
Period 

Post-PSH 
Placement Combined 

Housinga $353,838 $504,190 $858,028 $777 $1,343 $1,033 

Case management  $614,900 $402,200 $1,017,100 $1,350 $1,071 $1,224 

Recuperative care  $617,760 — $617,760 $1,357 — $744 

Custodial care $28,572 — $28,572 $63 — $34 

Total $1,615,070 $906,390 $2,521,460 $3,547 $2,414 $3,035 

NOTE: — = Signifies no value (zero).  
a Housing services included client support services, rent, and other direct housing costs. 
 

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. 
Housing services costs included such expenditures as (1) identifying property units, incentives, 
and fees for working with landlords; (2) any issues related to property damage or repairs; (3) 
personnel time involved in coordinating new housing or preventing evictions; (4) rent; and (5) 
other direct housing costs. Case management services, meanwhile, pertained to case managers’ 
time engaging with clients to support their health and social service needs. 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. 

Among the 162 enrollees, 116 clients received transitional housing services and 114 received 
PSH services (134 clients across both service types) over the six-month period. Also, 159 clients 
received case management, 40 received rehabilitation services, and 8 received custodial care.  

Overall, a preponderance of costs was driven by case management (40.3 percent), followed 
by housing services (34.0 percent), then recuperative care (24.5 percent), and lastly custodial 
care (1.1 percent). Table 3.5 provides further details on the housing service costs, according to an 
array of cost categories representing nonrecurrent and recurrent costs. Within housing services, 
the largest cost drivers were rental (42.5 percent), a recurrent cost, and interim housing support 
(26.5 percent) and client moving fees (13.3 percent), both nonrecurrent costs. Note that 
participants with incomes were expected to contribute up to 30 percent of their incomes to 
support their ongoing subsidy for housing rental. 
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Table 3.5. Housing Costs, by Cost Category and Type (n = 162) 

Cost Category Total Cost Cost Per Client 
Cost per Client 

per Monthc 
Nonrecurrenta       
Housing, setup      

Security deposit $41,354 $255 $50 

Unit modification $33,331 $206 $40 

Household furnishings $46,533 $287 $56 

Other $33 $6 $1 

Client transitional costs 
  

 

Interim housing support $227,121 $1,402 $273 

Landlord incentive $900 $6 $1 

Client move-in/move-out $114,540 $707 $138 

Total $464,712 $2,869 $560 

Recurrentb    
Housing, ongoing 

  
 

Housing rental $364,934 $2,253 $376 

Housing utilities $27,836 $172 $34 

Damage mitigation $250 $2 $0 

Client support services 
  

 

Client transportation $245 $2 $0 

Client meals and food $51 $0 $0 

Total $393,316 $2,428 $474 

Grand total $858,028 $5,296 $1,033 
a 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 a 
client’s behalf. 
b Recurrent expenditures represent routine, repeat expenditures as forms of ongoing program activities, 
maintenance, and support. 
c Cost PMPM represents the total cost of housing distributed across all months of enrollment contributed 
by clients. 
 

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

additional costs) that derive 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 nonenrollees, 
enrollees in the program observed a modestly smaller reduction in health care costs between pre-
enrollment and post-enrollment periods (see Tables 3.2 and 3.3). Specifically, program enrollees 
observed an $18,035 reduction in health care costs between baseline and intervention periods, 
while nonenrollees observed a $18,339 reduction over the same period. This translates to $304 in 
additive health care costs per participant over the six-month enrollment period, or approximately 
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$49,248 in additive health care costs across all 162 enrollees. In our multivariable regression 
analyses that adjusted for baseline 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- to post-enrollment periods, except for an increase in 
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 $2,521,460 over the six-month post-enrollment interval, or $15,565 per enrollee. 
Combining PSH program costs with unadjusted health care costs, we estimate that the total cost 
to the health plan over the first six months of enrollment was $2,570,708. This translates to 
$15,869 per program enrollee, or $2,645 PMPM. Once adjusted for baseline differences in the 
program enrollee and comparison groups using propensity weights, this cost of $2,645 PMPM 
becomes $2,705. 

Figure 3.8 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.  
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Figure 3.8. Total Costs: PSH Program Costs and Health Care Costs 

 

NOTE: “Pre” represents the monthly cost per member during the pre-enrollment period. For those in the comparison 
group, “post” represents the monthly cost per member during the post-enrollment period. For those in the PSH 
program, this post-enrollment period is divided into the transition period before PSH is provided and the housed 
period after receipt of PSH.  
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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 six months prior to and six months after entering the 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 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. Finally, we examined 
the PSH costs since program start-up and examined 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 six months prior to program entry 
were $45,727, or $7,621 PMPM. 

• PSH enrollees’ average health service costs in the six months following program 
enrollment decreased to $27,692, or $4,615 PMPM—a reduction of $3,006 per month 
between pre- and post-enrollment periods.  

• Those in the comparison group observed a similar reduction of $3,057 PMPM between 
pre- and post-enrollment periods, despite not participating in the PSH program.  

• The estimated PSH program costs were $2,405 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. However, health care service utilization and costs were lower in the PSH 
period as compared with the transitional (i.e., prior to placement in PSH) period. 

 
Similar to the findings presented in the baseline report (McBain et al., 2020), program 

enrollees used a significant amount of health services in the six-month period prior to program 
entry. This finding suggests that the health plan was successful in engaging individuals with high 
health care utilization. These findings are consistent with other 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 health risk, comorbidity rates, and overall 
utilization and costs relative to the population enrolled in the PSH program. We additionally 
found that 7 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 fragile, which may 
make the study sample less comparable with other PSH studies that primarily enrolled 
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individuals with chronic bouts of homelessness and suffering from mental health and/or 
substance use disorders, which the PSH model was initially designed to address.  

Although the PSH program has yet to achieve any potential cost offsets, this may be partially 
due to high costs observed in the transitional period (the period after program entry but before 
receipt of PSH). 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 can add to the transitional costs observed during 
this 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) also used a similar propensity 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. 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), but it did not fully offset the costs of the Housing First 
implemented intervention (i.e., more than $22,000 per person annually) (Aubry et al., 2016). 
These 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. 

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 
weighting approaches to balance the PSH program enrollees to comparison group members and 
included all observed characteristics that failed to achieve balance as covariates in the outcome 
analyses to control for any remaining differences between the two groups. However, this 
approach does not allow for us to control for any 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 is possible that they also obtained 
housing from a different source than the studied PSH program during the follow-up period. 
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Becoming stably housed may have contributed to the reduction observed among comparison 
group members in health care service utilization and associated costs. 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. 

Because of the program design, the health plan had more information about the status of PSH 
program enrollees than members in the comparison group. For example, we prorated the data for 
enrollees who died in our analyses of service utilization and associated costs. As a result, these 
findings may underestimate the service utilization and associated costs of members in the 
comparison group because, if they left the plan because of death or moving out of area post-
enrollment, that information might not have been known and, therefore, might not have been 
taken into account in the analyses.  

The health care service data do not include most behavioral health (i.e., mental health and/or 
substance use treatment) service claims, because that care is primarily provided by county 
behavioral health departments and not included in the claims data set that was provided to us. 
Behavioral health tends to be an important contributor of service costs among individuals 
experiencing homelessness. The PSH program’s effect on behavioral health service utilization is 
not well specified in our analyses.  

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—among 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 
we observed in the treatment group. 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- 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 (1) inflation slightly reduces the real 
value of dollars over time and (2) pre-housing costs, by definition, always occur before post-
housing costs. Given the short period covered by this analysis, the cost distortion caused by 
inflation is small enough to ignore, but analyses that cover years instead of months should be 
adjusted for inflation to reduce or eliminate such distortions. 

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 



 31 

claim costs (and, in particular, inpatient costs). It is also due, in part, to the short-term 
observational window of six months post-enrollment used in this report. Examining a longer 
period will lead to more-precise estimates of the program’s effectiveness. It will also give the 
program more time to have an effect on the health and health care utilization of PSH recipients. 
Previous PSH studies typically report on service utilization six to 12 months after receipt of PSH. 
Therefore, a longer-term examination of PSH participant health service utilization and PSH 
participation is warranted. We plan to investigate this in a future report.  

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. First, 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 to 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 costs outweighed the potential cost offsets in health care services for this 
population during this period, suggesting that health plans and hospitals considering the 
implementation of this model may not realize the initial cost offsets during the start-up phases of 
the program and could incur additional costs. 

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: Not all of the costs and benefits of 
supporting people experiencing homelessness fall within the scope of this analysis. 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 end homelessness, not to derive cost 
savings (National Academy of Sciences, Engineering, and Medicine, 2018). The majority of the 
participants enrolled in this program have maintained their housing, and we plan to further 
explore housing stability rates in future work. 

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, 
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2020). The transition period between enrollment and placement in PSH may be considerably 
shorter in regions that do not experience the same levels of affordable housing stock. 

Conclusions 
Similar to 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 early months after identification and placement. Our study findings 
show a sharp decline in inpatient services and modest declines in ER utilization, but these 
decreases were similar in a comparison group of health plan members identified as experiencing 
homelessness and utilizing services during the same time frame. Most studies in this field look at 
longer time frames: six, 12, and 24 months after PSH placement, for example. However, we did 
not have an adequate sample size to provide reliable estimates for longer time periods, which we 
plan to examine in future work. 
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Appendix A. Comparison Group Enrollment Assignment 
Procedures and Balance Statistics 

Comparison Group Enrollment Assignment Procedures 
As noted in the 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 well 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 propensity score model was fit 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, final propensity score weights 

were derived in two steps. The first step involved balancing the distribution of ACG risk. This 
was necessary due to the large differences in ACG risk categories between treatment and 
comparison enrollees reported in Table 2.1. First, a weight was derived to balance ACG risk 
categories by fitting a logistic regression model predicting treatment status using only ACG risk 
categories. 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 logistic regression model. Next, these preliminary weights were used as 
sampling weights in a second propensity score model, in which the full set of characteristics to 
be balanced was included in a gradient boosted propensity score model via the twang package in 
R. The propensity score weights were then derived similarly from the gradient boosted model (1 
for the treatment group, and the estimated odds of treatment for the comparison group), and the 
final analytic weight was calculated as the product of the weights derived from each step. 

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 

 

ASMD 
Unweighted 

(n = 354) 
Weighted 
(n = 88.3) 

Age 0.34 0.06 

Gender   
Male 0.15 0.07 

Ethnicity   
Black 0.12 0.21 

Hispanic 0.17 0.27 

Not reported/other 0.23 0.23 

County   
Riverside 0.10 0.10 

ACG risk category   
High risk 1.00 0.25 

Rising risk 0.30 0.26 

Preexisting conditions   
Behavioral 0.04 0.04 
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ASMD 
Unweighted 

(n = 354) 
Weighted 
(n = 88.3) 

Chronic 0.69 0.15 

COPD 0.20 0.09 

Diabetes 0.48 0.04 

Heart failure 0.34 0.07 

Skin infection 0.22 0.18 

Number of diagnoses (CCSR categories) 0.43 0.14 

Number of services by type of service   
DME 0.28 0.21 
Laboratory (chemistry and hematology) 0.19 0.05 

Medications (injections, infusions, and other 
forms) 0.19 0.10 

Other diagnostic procedures (interview, 
evaluation, consultation) 0.25 0.02 

Transportation (patient, provider, equipment) 0.24 0.05 

Number of services costing more than $5,000 0.78 0.02 

Total claims cost by place of service   
Custodial 0.30 0.07 

Emergent 0.14 0.24 

Home 0.32 0.08 

Inpatient 0.66 0.05 

Other 0.02 0.04 

Outpatient 0.14 0.12 

Pharmacy 0.25 0.02 

Temporary lodging 0.57 0.08 

Total claims cost by month   
Month 1 0.35 0.00 

Month 2 0.31 0.07 

Month 3 0.34 0.09 

Month 4 0.50 0.10 

Month 5 0.58 0.03 

Month 6 0.47 0.09 

NOTE: CCSR = Clinical Classifications Software Refined. 
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Appendix B: Health Care Costs 

In this appendix, we provide health care costs organized by treatment group. The first two tables (B.1 and B.2) show the health 
care cost data by place of service and period. Tables B.3 and B.4 present the data for the treatment group organized by the transitional 
and PSH periods. 

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

 Six-Month Pre-Enrollment Period Six-Month Post-Enrollment Period 

Place of Service N 
Patient 
Events 

Total 
Cost 

Per-
Person 

Cost 

Per-
Event 
Cost N 

Patient 
Events 

Total 
Cost 

Per-
Person 

Cost 

Per-
Event 
Cost 

Inpatient           

General hospital 138 1,673 $3,833,927 $27,782 $2,292 80 907 $1,912,756 $23,909 $2,109 

Skilled nursing facility 88 623 $1,216,357 $13,822 $1,952 35 166 $316,385 $9,040 $1,906 

Psychiatric facility 4 28 $90,512 $22,628 $3,233 1 3 $18,459 $18,459 $6,153 

Emergent           

ER 143 888 $232,437 $1,625 $262 109 612 $195,160 $1,790 $319 

Ambulance 155 1,743 $177,370 $1,144 $102 139 1,899 $191,351 $1,377 $101 

Outpatient           

General hospital 73 382 $123,413 $1,691 $323 71 318 $75,855 $1,068 $239 

Primary care facility 110 512 $90,066 $819 $176 115 710 $103,436 $899 $146 

Urgent care facility 33 83 $6,027 $183 $73 20 49 $3,422 $171 $70 

Nonmedical location           

Custodial care facility 34 271 $446,674 $13,137 $1,648 9 55 $81,723 $9,080 $1,486 

Temporary lodging 67 126 $465,430 $6,947 $3,694 71 185 $612,689 $8,629 $3,316 

Home health 105 1,081 $188,990 $1,800 $175 102 2,479 $420,519 $4,123 $170 

Other classifications           

Pharmacy 161 3,394 $448,561 $2,786 $132 158 2,747 $430,010 $2,722 $157 
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All other locations 162 664 $87,991 $543 $133 158 506 $124,260 $786 $246 

Total cost 162 11,468 $7,407,755 $45,727 $646 162 10,636 $4,486,025 $27,692 $422 

 

Table B.2. Place of Service and Related Health Care Costs, Weighted Comparison Group 

 Six-Month Pre-Enrollment Period Six-Month Post-Enrollment Period 

Place of Service N 
Patient 
Events 

Total 
Cost 

Per-
Person 

Cost 

Per-
Event 
Cost N 

Patient 
Events 

Total 
Cost 

Per-
Person 

Cost 

Per-
Event 
Cost 

Inpatient           
General hospital 73 973 $2,083,180 $28,715 $2,141 50 717 $947,727 $19,031 $1,322 

Skilled nursing facility 38 237 $532,796 $13,918 $2,251 24 246 $286,488 $12,069 $1,164 

Psychiatric facility 5 26 $36,956 $6,893 $1,413 4 42 $78,433 $18,895 $1,877 

Emergent           

ER 80 625 $156,324 $1,956 $250 66 529 $146,125 $2,225 $276 

Ambulance 81 994 $121,782 $1,503 $123 68 819 $120,054 $1,762 $147 

Outpatient           

General hospital 36 103 $15,559 $433 $150 40 105 $17,273 $429 $165 

Primary care facility 48 309 $26,034 $539 $84 51 323 $22,975 $448 $71 

Urgent care facility 13 31 $1,656 $130 $54 14 35 $1,533 $112 $44 

Nonmedical location           

Custodial care facility 17 122 $192,413 $11,241 $1,571 10 53 $97,076 $9,756 $1,834 

Temporary lodging 36 61 $225,537 $6,240 $3,707 15 24 $60,105 $3,930 $2,459 

Home health 48 372 $83,247 $1,729 $224 47 526 $134,115 $2,878 $255 

Other classifications           

Pharmacy 86 1,510 $253,980 $2,957 $168 79 1309 $166,324 $2,110 $127 

All other locations 86 175 $59,536 $692 $340 79 300 $92,200 $1,167 $307 

Total Cost 88 5,538 $3,789,000 $42,933 $684 88 5,028 $2,170,428 $24,592 $432 

NOTE: Although the comparison group comprised n = 354, the weighted contribution of these individuals was n = 88.3. 
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Table B.3. Most Common Health Related Costs, Treatment Group: Transitional vs. Housed Periods (n = 162) 

Health Care Domain 

Transitional Period Housed Period 

Patients 
(n) 

Patient 
Events 

Total 
Cost 

Per-
Person 

Cost 

Per-
Event 
Cost 

Patients 
(n) 

Patient 
Events 

Total 
Cost 

Per-
Person 

Cost 

Per-
Event 
Cost 

Infectious diseases 
          

Bacterial infections 18 134 $317,111 $17,617 $2,373 4 13 $70,348 $17,587 $5,411 

Skin infections 40 502 $158,577 $3,964 $316 16 191 $44,883 $2,805 $235 

Noncommunicable diseases 16 78 $276,374 $17,273 $3,543 
     

Septicemia 37 476 $414,451 $11,201 $871 4 10 $70,149 $17,537 $7,015 

Diabetes mellitus with complication 43 452 $186,978 $4,348 $414 27 174 $203,645 $7,542 $1,168 

Diabetes mellitus, Type 2 71 178 $598,592 $8,431 $3,361 28 154 $122,530 $4,376 $794 

Psychosocial/socioeconomic factorsa  23 190 $161,256 $7,011 $849 6 8 $14,122 $2,354 $1,837 

Heart failure 19 63 $125,834 $6,623 $1,997 9 134 $65,133 $7,237 $486 

Hypertension with complications 19 165 $102,456 $5,392 $621 7 90 $26,921 $3,846 $299 

COPD 14 327 $51,288 $3,663 $157 8 58 $40,574 $5,072 $700 

Pressure ulcer of skin 16 78 $276,374 $17,273 $3,543 14 79 $34,821 $2,487 $441 

Other classification 
          

Pharmacyb 156 1,854 $281,298 $1,803 $152 103 893 $148,712 $1,444 $167 

General signs and symptoms 101 821 $83,079 $823 $101 80 682 $60,628 $758 $89 

All other diseases 161 3,937 $705,935 $4,385 $179 113 1,720 $120,330 $1,065 $70 

Total cost 162 9,177 $3,463,229 $21,378 $377 162 4,206 $1,022,796 $6,314 $243 
a Among medical claims 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 ERs or inpatient facilities.  
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Table B.4. Place of Service and Related Health Care Costs, Treatment Group: Transitional vs. Housed Periods (n = 162) 

 

 Transitional Period Housed Period 

Place of Service N 
Patient 
Events 

Total 
Cost 

Per-
Person 

Cost 

Per-
Event 
Cost N 

Patient 
Events 

Total 
Cost 

Per-
Person 

Cost 

Per-
Event 
Cost 

Inpatient           
General hospital 67 719 $1,517,299 $22,646 $2,110 26 188 $395,457 $15,210 $2,103 

Skilled nursing facility 28 131 $238,592 $8,521 $1,821 10 35 $77,793 $7,779 $2,223 

Psychiatric facility 1 3 $18,459 $18,459 $6,153 0 0 $0 $0 $0 

Emergent           

ER 91 478 $145,395 $1,598 $304 49 134 $49,765 $1,016 $371 

Ambulance 115 1,067 $111,098 $966 $104 88 832 $80,253 $912 $96 

Outpatient           

General hospital 60 221 $61,900 $1,032 $280 35 97 $13,955 $399 $144 

Primary care facility 100 454 $75,950 $760 $167 57 257 $27,486 $482 $107 

Urgent care facility 14 31 $2,439 $174 $79 9 18 $983 $109 $55 

Nonmedical location           

Custodial care facility 7 51 $77,655 $11,094 $1,523 2 4 $4,067 $2,034 $1,017 

Temporary lodging 70 177 $598,567 $8,551 $3,380 6 8 $14,122 $2,354 $1,837 

Home health 95 1,634 $264,548 $2,785 $162 50 845 $155,971 $3,119 $185 

Other classifications           

Pharmacy 156 1,854 $281,298 $1,803 $152 103 893 $148,712 $1,444 $167 

All other locations 161 300 $70,029 $435 $233 113 205 $54,232 $480 $265 

Total cost 162 7,120 $3,463,229 $21,378 $486 162 3,516 $1,022,796 $6,314 $291 
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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–C.10 show the results for the number of health care claims by type of 
claim, and Tables C.11–C.20 show the results for the health care costs by type of cost.  

Models: Number of Claims 

Table C.1. Total Number of Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention      

Baseline (intercept) –10.87 13.34 –0.82 0.42 

PSH enrollment (treatment) –1.87 4.51 –0.41 0.68 

Demographic characteristics     

Age 0.15 0.19 0.79 0.43 

Gender: male –6.48 5.07 –1.28 0.20 

Ethnicity: black 2.26 4.10 0.55 0.58 

Ethnicity: Hispanic 6.89 5.95 1.16 0.25 

Ethnicity: not reported/other 3.82 6.05 0.63 0.53 

County: Riverside –5.17 3.96 –1.31 0.19 

Baseline health characteristics     

ACG: rising risk 5.96 6.42 0.93 0.35 

ACG: high risk 2.21 5.55 0.40 0.69 

Number of DME claims 0.28 0.33 0.84 0.40 

NOTE: p = probability value; t = t-test statistic. 
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Table C.2. Number of Behavioral Health Facility Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –0.48 0.38 –1.25 0.21 

PSH enrollment (treatment) –0.65 0.52 –1.26 0.21 

Demographic characteristics     

Age 0.03 0.02 1.66 0.10 

Gender: male 0.04 0.24 0.18 0.86 

Ethnicity: black –0.13 0.26 –0.48 0.63 

Ethnicity: Hispanic –0.61 0.45 –1.34 0.18 

Ethnicity: not reported/other –0.43 0.49 –0.89 0.37 

County: Riverside –0.57 0.39 –1.46 0.14 

Baseline health characteristics     

ACG: rising risk –0.11 0.17 –0.63 0.53 

ACG: high risk 0.12 0.33 0.36 0.72 

Number of DME claims 0.00 0.01 –0.30 0.76 

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

 

Table C.3. Number of Custodial Care Health Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) 0.43 0.27 1.57 0.12 

PSH enrollment (treatment) –0.16 0.17 –0.97 0.33 

Demographic characteristics     

Age 0.00 0.01 –0.66 0.51 

Gender: male –0.02 0.11 –0.18 0.86 

Ethnicity: black 0.11 0.16 0.69 0.49 

Ethnicity: Hispanic –0.18 0.16 –1.13 0.26 

Ethnicity: not reported/other –0.23 0.36 –0.65 0.52 

County: Riverside –0.01 0.14 –0.10 0.92 

Baseline health characteristics     

ACG: rising risk –0.27 0.13 –2.04 0.04 

ACG: high risk –0.24 0.11 –2.19 0.03 

Number of DME claims –0.01 0.01 –0.98 0.33 

NOTE: p = probability value; t = t-test statistic. 
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Table C.4. Number of Emergent Health Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –5.98 6.87 –0.87 0.38 

PSH enrollment (treatment) –0.23 2.33 –0.10 0.92 

Demographic characteristics     

Age 0.07 0.10 0.69 0.49 

Gender: male –1.34 2.56 –0.52 0.60 

Ethnicity: black 0.38 2.28 0.17 0.87 

Ethnicity: Hispanic 3.31 3.16 1.05 0.30 

Ethnicity: not reported/other 0.75 2.63 0.28 0.78 

County: Riverside –2.45 1.99 –1.23 0.22 

Baseline health characteristics     

ACG: rising risk 1.61 3.91 0.41 0.68 

ACG: high risk 2.71 3.63 0.75 0.45 

Number of DME claims 0.09 0.15 0.61 0.54 

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

 

Table C.5. Number of Home Health Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) 0.51 2.28 0.22 0.82 

PSH enrollment (treatment) 1.01 0.55 1.83 0.07 

Demographic characteristics     

Age 0.00 0.03 –0.04 0.96 

Gender: male –1.61 0.85 –1.90 0.06 

Ethnicity: black 0.36 0.91 0.39 0.69 

Ethnicity: Hispanic 0.58 0.82 0.71 0.48 

Ethnicity: not reported/other –1.28 0.72 –1.77 0.08 

County: Riverside –0.70 0.61 –1.14 0.26 

Baseline health characteristics     

ACG: rising risk 1.23 1.31 0.94 0.35 

ACG: high risk 1.20 1.28 0.94 0.35 

Number of DME claims 0.21 0.11 1.92 0.06 

NOTE: p = probability value; t = t-test statistic. 
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Table C.6. Number of Inpatient Health Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –2.52 6.19 –0.41 0.68 

PSH enrollment (treatment) –2.32 2.06 –1.12 0.26 

Demographic characteristics     

Age 0.01 0.10 0.13 0.90 

Gender: male –2.83 2.53 –1.12 0.26 

Ethnicity: black 0.68 2.29 0.30 0.77 

Ethnicity: Hispanic 3.22 2.76 1.17 0.24 

Ethnicity: not reported/other 3.94 3.90 1.01 0.31 

County: Riverside –1.55 1.97 –0.79 0.43 

Baseline health characteristics     

ACG: rising risk 2.21 2.51 0.88 0.38 

ACG: high risk –0.54 2.14 –0.25 0.80 

Number of DME claims –0.02 0.20 –0.11 0.91 

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

 

Table C.7. Number of Outpatient Health Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) 0.03 1.35 0.02 0.98 

PSH enrollment (treatment) 0.59 0.56 1.05 0.29 

Demographic characteristics     

Age 0.00 0.03 0.02 0.99 

Gender: male –0.29 0.55 –0.52 0.60 

Ethnicity: black 0.00 0.61 0.00 1.00 

Ethnicity: Hispanic 0.65 0.79 0.83 0.41 

Ethnicity: not reported/other 1.28 0.89 1.43 0.15 

County: Riverside –0.24 0.57 –0.42 0.68 

Baseline health characteristics     

ACG: rising risk 0.44 0.64 0.69 0.49 

ACG: high risk –0.25 0.62 –0.41 0.68 

Number of DME claims –0.01 0.04 –0.24 0.81 

NOTE: p = probability value; t = t-test statistic. 
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Table C.8. Number of Pharmacy Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –1.00 1.83 –0.55 0.58 

PSH enrollment (treatment) –0.06 0.63 –0.10 0.92 

Demographic characteristics     

Age 0.02 0.03 0.52 0.61 

Gender: male –0.33 0.67 –0.49 0.63 

Ethnicity: black –0.50 0.77 –0.65 0.51 

Ethnicity: Hispanic 0.05 0.73 0.07 0.94 

Ethnicity: not reported/other –0.42 1.25 –0.34 0.74 

County: Riverside 0.58 0.63 0.92 0.36 

Baseline health characteristics     

ACG: rising risk 0.70 1.06 0.65 0.51 

ACG: high risk –1.32 1.05 –1.25 0.21 

Number of DME claims –0.04 0.03 –1.14 0.26 

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

 
 

Table C.9. Number of Temporary Lodging Health Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –0.20 0.11 –1.78 0.08 

PSH enrollment (treatment) 0.21 0.05 4.28 < 0.01 

Demographic characteristics     

Age 0.00 0.00 0.10 0.92 

Gender: male 0.00 0.06 –0.02 0.98 

Ethnicity: black 0.05 0.07 0.67 0.50 

Ethnicity: Hispanic 0.04 0.07 0.51 0.61 

Ethnicity: not reported/other 0.01 0.09 0.13 0.90 

County: Riverside 0.01 0.05 0.18 0.86 

Baseline health characteristics     

ACG: rising risk 0.19 0.05 3.49 < 0.01 

ACG: high risk 0.11 0.05 2.07 0.04 

Number of DME claims 0.00 0.00 –1.41 0.16 

NOTE: p = probability value; t = t-test statistic. 
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Table C.10. Number of Other Health Claims (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention     

Baseline (intercept) –1.65 0.90 –1.82 0.07 

PSH enrollment (treatment) –0.26 0.57 –0.45 0.65 

Demographic characteristics     

Age 0.03 0.02 1.98 0.05 

Gender: male –0.10 0.35 –0.29 0.77 

Ethnicity: black 1.31 0.87 1.51 0.13 

Ethnicity: Hispanic –0.18 0.22 –0.82 0.41 

Ethnicity: not reported/other 0.21 0.57 0.37 0.71 

County: Riverside –0.25 0.43 –0.59 0.55 

Baseline health characteristics     

ACG: rising risk –0.03 0.23 –0.13 0.90 

ACG: high risk 0.43 0.38 1.13 0.26 

Number of DME claims 0.07 0.05 1.56 0.12 

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

Table C.11. Total Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) –1,287.21 2,129.13 –0.60 0.55 

PSH enrollment (treatment) 111.43 812.46 0.14 0.89 

Demographic characteristics     

Age –10.08 44.33 –0.23 0.82 

Gender: male –1,346.12 941.66 –1.43 0.15 

Ethnicity: black 260.48 963.26 0.27 0.79 

Ethnicity: Hispanic –996.30 934.52 –1.07 0.29 

Ethnicity: not reported/other –723.60 1,783.29 –0.41 0.69 

County: Riverside –140.56 784.70 –0.18 0.86 

Baseline health characteristics     

ACG: rising risk 1,038.91 970.32 1.07 0.28 

ACG: high risk –717.43 807.00 –0.89 0.37 

Number of DME claims 8.37 65.71 0.13 0.90 

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

 

Table C.12. Behavioral Health Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) –197.67 182.25 –1.08 0.28 

PSH enrollment (treatment) –256.90 194.42 –1.32 0.19 

Demographic characteristics     

Age 8.95 5.47 1.64 0.10 

Gender: male 95.27 88.12 1.08 0.28 

Ethnicity: black –17.76 107.90 –0.16 0.87 

Ethnicity: Hispanic –178.68 151.93 –1.18 0.24 

Ethnicity: not reported/other –150.39 189.40 –0.79 0.43 

County: Riverside –206.78 140.78 –1.47 0.14 

Baseline health characteristics     

ACG: rising risk –80.95 72.73 –1.11 0.27 

ACG: high risk 38.31 122.82 0.31 0.76 

Number of DME claims –0.97 5.35 –0.18 0.86 

NOTE: p = probability value; t = t-test statistic. 
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Table C.13. Custodial Health Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) 581.06 379.60 1.53 0.13 

PSH enrollment (treatment) –255.13 256.43 –0.99 0.32 

Demographic characteristics     

Age –4.47 8.24 –0.54 0.59 

Gender: male –48.98 164.46 –0.30 0.77 

Ethnicity: black 260.04 179.13 1.45 0.15 

Ethnicity: Hispanic –277.49 262.33 –1.06 0.29 

Ethnicity: not reported/other –176.60 395.59 –0.45 0.66 

County: Riverside –190.01 208.40 –0.91 0.36 

Baseline health characteristics     

ACG: rising risk –340.11 173.45 –1.96 0.05 

ACG: high risk –333.43 151.46 –2.20 0.03 

Number of DME claims –7.27 11.97 –0.61 0.54 

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

 

Table C.14. Emergent Health Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) –44.40 224.31 –0.20 0.84 

PSH enrollment (treatment) –6.83 107.12 –0.06 0.95 

Demographic characteristics     

Age –1.24 3.41 –0.36 0.72 

Gender: male –66.51 90.69 –0.73 0.46 

Ethnicity: black 72.96 132.01 0.55 0.58 

Ethnicity: Hispanic 105.19 107.03 0.98 0.33 

Ethnicity: not reported/other 65.63 99.93 0.66 0.51 

County: Riverside –23.55 81.09 –0.29 0.77 

Baseline health characteristics     

ACG: rising risk 49.20 108.47 0.45 0.65 

ACG: high risk 102.67 100.71 1.02 0.31 

Number of DME claims 5.30 6.71 0.79 0.43 

NOTE: p = probability value; t = t-test statistic. 
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Table C.15. Home Health Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) –119.50 236.06 –0.51 0.61 

PSH enrollment (treatment) 74.84 84.09 0.89 0.37 

Demographic characteristics     

Age 2.62 3.55 0.74 0.46 

Gender: male –141.93 87.63 –1.62 0.11 

Ethnicity: black 74.33 125.98 0.59 0.56 

Ethnicity: Hispanic –48.94 95.46 –0.51 0.61 

Ethnicity: not reported/other –232.77 96.12 –2.42 0.02 

County: Riverside –14.95 85.51 –0.17 0.86 

Baseline health characteristics     

ACG: rising risk 132.45 115.39 1.15 0.25 

ACG: high risk 199.87 120.92 1.65 0.10 

Number of DME claims 23.45 9.80 2.39 0.02 

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

 

Table C.16. Inpatient Health Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) –1,128.66 1,981.33 –0.57 0.57 

PSH enrollment (treatment) 21.21 731.90 0.03 0.98 

Demographic characteristics     

Age –12.41 41.00 –0.30 0.76 

Gender: male –1,183.66 857.71 –1.38 0.17 

Ethnicity: black –262.16 920.73 –0.28 0.78 

Ethnicity: Hispanic –143.66 812.13 –0.18 0.86 

Ethnicity: not reported/other 275.69 1,735.56 0.16 0.87 

County: Riverside 132.71 693.89 0.19 0.85 

Baseline health characteristics     

ACG: rising risk 1,002.55 939.10 1.07 0.29 

ACG: high risk –850.60 783.02 –1.09 0.28 

Number of DME claims –20.49 58.95 –0.35 0.73 

NOTE: p = probability value; t = t-test statistic. 
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Table C.17. Outpatient Health Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) 401.70 340.39 1.18 0.24 

PSH enrollment (treatment) –27.09 91.87 –0.29 0.77 

Demographic characteristics     

Age –7.21 5.86 –1.23 0.22 

Gender: male –113.48 85.98 –1.32 0.19 

Ethnicity: black 29.05 58.71 0.49 0.62 

Ethnicity: Hispanic –191.95 237.16 –0.81 0.42 

Ethnicity: not reported/other 43.73 51.38 0.85 0.40 

County: Riverside 99.06 116.23 0.85 0.39 

Baseline health characteristics     

ACG: rising risk 69.72 74.90 0.93 0.35 

ACG: high risk –2.91 56.29 –0.05 0.96 

Number of DME claims 2.30 6.91 0.33 0.74 

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

 

Table C.18. Pharmacy Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) –325.86 245.30 –1.33 0.18 

PSH enrollment (treatment) 140.34 114.02 1.23 0.22 

Demographic characteristics     

Age 4.37 4.40 0.99 0.32 

Gender: male 148.86 145.41 1.02 0.31 

Ethnicity: black –18.06 72.65 –0.25 0.80 

Ethnicity: Hispanic –150.52 188.73 –0.80 0.43 

Ethnicity: not reported/other –243.20 158.46 –1.53 0.13 

County: Riverside 44.23 112.13 0.39 0.69 

Baseline health characteristics     

ACG: rising risk –11.10 96.57 –0.11 0.91 

ACG: high risk –164.58 105.49 –1.56 0.12 

Number of DME claims –4.70 8.91 –0.53 0.60 

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

 

 



 50 

Table C.19. Temporary Lodging Claim Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) –407.36 243.93 –1.67 0.10 

PSH enrollment (treatment) 421.63 100.75 4.18 < 0.01 

Demographic characteristics     

Age –2.58 4.54 –0.57 0.57 

Gender: male –46.52 120.39 –0.39 0.70 

Ethnicity: black 149.69 149.66 1.00 0.32 

Ethnicity: Hispanic –54.55 133.77 –0.41 0.68 

Ethnicity: not reported/other –362.04 222.61 –1.63 0.10 

County: Riverside 41.98 105.58 0.40 0.69 

Baseline health characteristics     

ACG: rising risk 259.85 119.70 2.17 0.03 

ACG: high risk 304.05 125.54 2.42 0.02 

Number of DME claims 1.98 11.88 0.17 0.87 

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

 

 

Table C.20. Other Health Costs (n = 516, ESS = 228) 

Variable Estimate SD Error t p 
Intervention 

    

Baseline (intercept) –46.53 80.92 –0.57 0.57 

PSH enrollment (treatment) –0.64 34.90 –0.02 0.99 

Demographic characteristics     

Age 1.87 1.38 1.35 0.18 

Gender: male 10.83 39.57 0.27 0.78 

Ethnicity: black –27.60 49.09 –0.56 0.57 

Ethnicity: Hispanic –55.71 31.88 –1.75 0.08 

Ethnicity: not reported/other 56.36 114.15 0.49 0.62 

County: Riverside –23.25 35.05 –0.66 0.51 

Baseline health characteristics     

ACG: rising risk –42.69 46.20 –0.92 0.36 

ACG: high risk –10.81 51.30 –0.21 0.83 

Number of DME claims 8.76 5.95 1.47 0.14 

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