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Cost-Effectiveness of a Homeless Care
Transition Program: Durham Homeless Care
Transitions
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BACKGROUND Transitional care and medical respite programs provide assistance to people experiencing homelessness as they move from
acute care into community settings. These programs can address issues that may fall outside the reach of traditional medical care yet have
a profound impact on the health of vulnerable populations. This article focuses on the cost-effectiveness of the Durham Homeless Care
Transitions (DHCT) program.

METHOD This intervention study of the DHCT program uses a comparison group of people experiencing homelessness who were referred
but did not participate. Encounter-level data, aggregated by quarterly segments of charges and reimbursements, were abstracted for all
persons referred. Descriptive statistics were computed and models of charges and reimbursements were created using ordinary least
squares (OLS) regression to compare utilization for 12 months pre- and post-referral.

RESULTS Patients referred to the DHCT program (N = 485) were primarily non-Hispanic Black (62.5%), male (68.4%), uninsured (35.5%),
and had an average of 5.3 chronic conditions and an average age of 50.0 years (SD = 11.3). There was variability among charges and re-
imbursement based on health care visit type but a negative association between treatment and charges, indicating that being part of the
DHCT program led to lower charges post-referral.

LIMITATIONS The study is limited by lack of access to line-item details of charges, reimbursement, and payer mix.

CcONCLUSION There is evidence of benefit to patients from transitional care and medical respite programs that does not substantially in-
crease the overall societal cost of care; however, health systems commonly require evidence of cost savings and benefit as a return on

investment.

H omelessness is a substantial risk factor for poor
health and early mortality [1, 2]. People experiencing
homelessness (PEH) have increased emergency department
(ED) utilization [3], more frequent hospital admissions and
increased bed days [4], and increased discharge delays [5]
compared with the general population. The prevalence of tri-
morbidity (co-occurring chronic illness, mental illness, and
substance use disorder) in PEH is increasing [6], indicating
higher patient complexity. Homelessness at discharge is a
risk factor for hospital readmission [7-9].

Homeless medical respite and transitional care programs
provide a safe place for PEH to rest and heal during illness
or injury, primarily upon hospital discharge. The National
Health Care for the Homeless Council (NHCHC) provides
details of 130 such programs in their Homeless Medical
Respite Directory, including 5 in North Carolina [10]. There
are multiple types of medical respite programs (e.g., free-
standing, shelter-based, scattered sites), which typically
reflect community needs and resources shared from sup-
porting institutions. In 2016, after a 2-year pilot program
[11], the Durham Homeless Care Transitions (DHCT) pro-
gram was instituted in Durham, North Carolina, to provide
continuity of care and connection to resources for PEH with
ongoing medical needs.
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Cost-Benefit of Homeless Medical Respite and
Transitional Care Programs

Studies have used a variety of methods to demonstrate
cost savings of homeless medical respite or transitional care
programs. For example, Beieler and colleagues substituted
reduced hospital bed day expenditure with medical respite
operating costs to demonstrate an average of $25,000 in
cost savings per patient experiencing homelessness and
undergoing parenteral antimicrobial therapy; they primarily
relied on a proxy per-day savings for an inpatient stay rather
than an insured patient stay [12]. Another study estimated
both direct care and administrative costs of medical respite
as well as predicted hospital costs based on patient diag-
noses and determined that hospitals could save $18,000 to
$48,000 per day as cost avoidance if alternative housing for
recuperation was provided [13]. Basu and colleagues per-
formed an expanded cost analysis that incorporated costs
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for a variety of health and social services and estimated an
annual net cost savings per patient experiencing homeless-
ness of $6307 using a per-day cost avoidance aggregate
[14]. Similarly, researchers in Denmark conducted a ran-
domized controlled trial and estimated elective health care
costs, acute health care costs, and social costs in their analy-
sis. They found significant decreased cost among patients
experiencing homelessness who were enrolled in a 2-week
medical respite program versus those who were not enrolled
[15]. To address the effects of varying levels of Medicaid
coverage, Shetler and Shepard contrasted cost savings in
states with and without Medicaid expansion [16]. Using
the cost of the second-to-last day of each patient’s hospi-
tal stay as a representation of their average inpatient costs
per day, the authors calculated cost savings as a multiple
of the decrease in hospital length of stay associated with
medical respite for each patient. After including cost savings
associated with reductions in future ED visits and inpatient
admissions, they found that the gross savings for the health
system with Medicaid expansion would be $8949, and sav-
ings for the health system without Medicaid expansion
would be $13,203 per medical respite stay [16]. This exten-
sive study involved access across hospital charges, revenue,
and accounting costs that research groups typically do not
have; it informs key differences in accounting and shows
how offsets could be better managed between hospital and
payer/Medicaid patients.

Current Study

Theaim of this study was to ascertain whetherthe Durham
Homeless Care Transition (DHCT) program provided any
change in health care charges and reimbursements with
the goal of assessing cost-effectiveness of the program with
aggregated available data. Earlier studies relied on estima-
tion, which explains the wide range of values of cost savings
in terms of charge avoidance; however, the demonstration
of cost savings associated with homeless medical respite
and/or transitional care programs was consistent. Here, we
conducted a quasi-experimental study of the program using
2 groups: those who took part in the DHCT program (treat-
ment) and those who were referred but did not take part in
the program (control). This study investigates the charges
among those persons who received the intervention and
also compares a similar group of people who did not receive
the intervention. In particular, 2 hypotheses were stated: 1)
health care charges would decrease from pre-program to
post-program, due to changes in utilization (e.g., more office
visits and less inpatient days); and 2) health care reimburse-
ment would increase from pre-program to post-program due
to changes in insurance status over time.

Method

The Durham Homeless Care Transitions Program (DHCT)
DHCT processes and programmatic outcomes have been
previously described in the literature [17]. DHCT began as a
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9-month intensive case management program with the goal
of connecting homeless patients to needed community-
based services and supports (e.g., primary care, substance
abuse services, mental health care, housing, income, family/
friends/community groups). In 2018, DHCT began testing a
novel triage mechanism to better match patient needs with
available resources and also tailor the program length of
duration based on need, which for some patients is less than
the original 9-month program. DHCT is designed for people
who are competent in activities of daily living and would be
discharged to a home if one were available. The majority of
DHCT patients are referred by complex care coordinators
within the Duke University Health System (DUHS) through
an electronic survey. Upon referral notification, the DHCT
clinical director, a DUHS employee, reviews the patient's
chart and determines whether they meet program eligibility
criteria; if so, plans for a safe hospital discharge commence,
and if not, the DHCT clinical director provides expert con-
sultation to facilitate a safe discharge plan. To meet DHCT
program eligibility, the patient must be experiencing home-
lessness; able to participate in and maintain a safe and
harm-free environment; able to follow rules of the housing
setting, which may include abstinence from drugs and/or
alcohol; willing to participate in case management visits and
a treatment plan; competent in activities of daily living (e.g.,
able to self-toilet, able to prepare simple meals); psychiatri-
cally stable (e.g., no active threats of harm to self or others);
and cleared by physical therapy for home discharge when/
if applicable.

Prior to 2021, DHCT was primarily funded through exter-
nal philanthropic foundation grants in addition to some
financial support from Durham County and DUHS, the clini-
cal flagship health system. In 2021, DUHS invested in the
program. DHCT is administratively housed within Project
Access of Durham County (PADC), a nonprofit organization
whose mission is to improve the health of uninsured and
underinsured Durham County residents. PEH who are child-
less adults often cannot obtain health insurance through
Medicaid or an employment source, creating a barrier to
care. PADC facilitates DUHS provision of community ben-
efit through uncompensated care, which is a requirement of
DUHS's nonprofit tax status.

Data Collection and Measures

We downloaded the full name, date of birth, and DUHS
medical record number for all patients referred to DHCT
during the study time period into an Excel spreadsheet that
was shared with, 1) the Duke Health Technology Solutions
Analytics Center of Excellence (DHTS ACE) for matching
within the DUHS electronic health record (EHR) and abstrac-
tion of demographic, encounter, and diagnoses data; and 2)
the DUHS cost accounting system to obtain charges and col-
lections 1 year prior to and 1 year after referral date. This
allowed our analysis of comparative cost reduction without
line-item insurance/payer status, which is not available for
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research purposes. Although we could not obtain line-item
details of the charges and collections, we were able to cat-
egorically separate 1-year and 6-month increments of care
utilization for comparison. All data were delivered into Duke
University's Protected Analyticsand Computing Environment
(PACE), where the protected health information was being
analyzed for a separate study of clinical effectiveness being
conducted by the authors as well as undergoing the cost-
effectiveness comparison for this study. The diagnoses were
categorized using the Elixhauser Comorbidity Index (ECI),
which was initially developed to define clinical comorbidi-
ties associated with hospital length of stay, hospital charges,
and in-hospital death [18]. The algorithm includes 30 dis-
tinct comorbidities classified by International Classification
of Diseases, Tenth Revision (ICD-10) [19], and is widely used
in health services research [20].

Setting and Participants

This is an intervention study in which all patients who
were referred to DHCT from July 1, 2016, through June 30,
2020, (N = 485) were included. Across all referrals, 68%
were male while 31% identified as female; 62% were non-
Hispanic Black, and 30% were non-Hispanic White. The
average age of all referrals was 50 years (SD = 11). At refer-
ral, 40% were on public insurance and 37% were uninsured.
The Duke Health Institutional Review Board approved all
study procedures.

Statistical Analysis

Persons who were enrolled into DHCT (treatment) were
compared to those who were referred but did not enroll
(control); the 2 groups were non-randomly assigned. Chi-
square tests were used to assess differences between treat-
ment and control groups with regard to categorical data, and
independent t-tests were used to assess continuous mean
differences between the treatment and control groups. After
descriptive statistics were reviewed, models of charges and
reimbursements were run using OLS regression,® modeling
in sequential order: 1) demographics, 2) health conditions,
and 3) visits. All analyses were conducted in SAS, version
9.4 (Cary, NC).

Results

Those individuals who were enrolled into DHCT (treat-
ment) were primarily male (75%) and non-Hispanic Black
(69%); their mean age was 51 years at time of referral. A
majority of the treatment group had hypertension (77%)
and substance use disorder (76%), and almost half had dia-
betes (49%) and chronic pulmonary disease (47%). Nearly
50% had public insurance at referral, and another 23% were
uninsured. In this treatment group, the average health care

charges for the 12 months before the program were over
$60,000, and the reimbursements for the same time aver-
aged $7000 (Table 1).

There were significant differences between treatment
and comparison groups at pre-12-month referral. Those in
treatment were more likely to have pulmonary circulation
disorders (x? = 5.01, P =.03), chronic pulmonary disease (x?
=4.57, P =.03), diabetes (x> =8.79, P =.003), and substance
use disorder (x? = 418, P = .04), as well as higher numbers
of reported related chronic conditions compared to the con-
trol group (t = 3.51, P =.0005). Utilization was higher in the
treatment group compared to the control group prior to pro-
gram enrollment across multiple visit types including obser-
vation, office, and ED.

Charges

The 3 sequential OLS models for charges demonstrated
an R? from 18 in Model 1to .27 in Model 3 (Table 2). There
was positive association between the number of medical
conditions and charges (b = 6945, t = 215, P <.001), indicat-
ing nearly $7000 charged per condition. There was also a
positive association between the number of office visits and
charges post-program. People who were enrolled in DHCT
(treatment) had, on average, $23,069 fewer charges after
controlling for pre-program level of charges, demographics,
conditions, and utilization. It is important to note that none
of the demographics or condition types were significant in
any of the models.

Reimbursement

The 3 OLS models for reimbursements had R2 from .23
in Model 1 to .45 in Model 3 (Table 3). There were positive
associations between the number of conditions and reim-
bursement (b = 3752, t = 5.85, P <.0001), indicating almost
$4000 more in reimbursements for those individuals with a
higher number of conditions. There was a negative associa-
tion between specific diseases (chronic pulmonary disease,
diabetes, hypertension, substance use) and reimbursement,
indicating that there was less money reimbursed for those
conditions (ranging from $4000 to $10,000). At post-refer-
ral, there was a positive association for inpatient admissions
(b = 5553, t = 6.36, P < .0001), observation admissions
(b = 3793, t = 6.40, P < .0001), and reimbursement. Prior
to controlling for conditions and utilization, the intervention,
on average, received $5110 more per person in reimburse-
ments; however, this finding did not hold once we controlled
for conditions and utilization.

Discussion

We hoped to use study findings to support attempts
by DHCT and similar programs to obtain financial support

a Due to alarge number of $0 value data in our dependent variables (charges and reimbursements, respectively), we ran O inflated
negative binominal models on each of the models. No significantly different patterns of results were found, although magnitudes were

different. For these results, please contact the authors.
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TABLE 1.
Sample Characteristics
Control Treatment
Characteristic N (%) (n=366) (n=119)
Sex
Female 123 (33.6) 30(25.2)
Male 243 (66.4) 89 (74.8)
Mean age in years at referral 50.0 (11.3) 50.9 (9.7)
Race/Ethnicity
Non-Hispanic Black 221(60.4) 82 (68.9)
Non-Hispanic White 110 (30.0) 36 (30.2)
Other/Missing 35(9.6) *
Insurance Status at referral
Private 11(3.0) *
Public 142 (38.8) 58 (48.7)
Uninsured 144 (39.3) 28 (23.5)
Mixed 69 (18.8) 32(26.9)
Medical Conditions?
Pulmonary Circulation Disorders 39 (10.7) 22 (18.5)
Chronic Pulmonary Disease 132 (36.1) 56 (47.1)
Diabetes 123 (33.6) 58 (48.7)
Hypertension 240 (65.6) 92 (77.3)
Substance use disorder 240 (65.6) 90 (75.6)
Mean conditions count 51(2.7) 6.0 (2.6)
Mean Financial Indicators
Charges 12 months prior $62,667 (110,273) $60,642 (125,663)
Charges 12 months after $45,997 (84,108) $28,522 (37,615)
Reimbursements 12 months prior $7897 (19,240) $7336 (14,591)
Reimbursements 12 months after $11,280 (23,030) $16,358 (33,693)
*N's suppressed due to low count
2Conditions were categorized using the Elixhauser Comorbidities Index

beyond that provided by foundations and philanthropic enti-
ties. We were unable to find a statistically significant reduc-
tion in charges or reimbursement for care; however, the
direction of the effect indicates 1) provision of program ser-
vices of value to patients, and 2) reduction in downstream
health care utilization. The majority of the study population
was insurance-insecure; most participants were Medicaid
eligible but varied in their ability to obtain or keep coverage
due to their life circumstances (i.e., childless adults cannot
generally qualify for Medicaid in North Carolina). The direc-
tional reduction of charges indicates that when housing-
insecure patients are able to recover in a safe alternative
setting, the offset of the “charitable care” cost can be uti-
lized for proactive programmatic investment like transitional
care and medical respite.

Because North Carolina remains a Medicaid non-expan-
sion state, we recommend analyzing state observational
studies of similar populations and programs in order to
build a business case for investment in transitional care and
medical respite services for PEH based on the most effec-
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tive screening and resourcing capabilities. A state-funded
demonstration project currently underway elsewhere may
further illuminate how investment in housing security, tran-
sitional care and medical respite, and transportation assis-
tance for PEH can inform potential program scalability by
region using Medicaid managed care to obtain funding.

Several issues should be highlighted regarding salient
policy questions, including the 1) limited consensus regard-
ing the degree of benefit required to justify health care
system investment in social interventions, 2) lack of a well-
defined standard of comparison for cost-benefit analyses,
and c) challenges inherent in collecting data that encom-
pass the far-reaching impact of community-embedded pro-
grams such as DHCT.

First, there should be consensus on the standard of
evidence required to determine that social interventions
deserve investment by health care system organizations.
The Center for Medicare and Medicaid Innovation (CMMI)
standard for scaling demonstrations requires holding quality
constant while reducing costs or increasing quality without
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increasing costs [21]. This standard is challenging for any
social intervention to achieve at scale.

Moreover, the expectation of saving money in addition
to providing benefit that is commonly applied to programs
such as DHCT is uncommon among medical interventions
aside from hospice and palliative care. It is indeed unusual
for any intervention to provide benefits while reducing
costs, although such outcomes are not impossible. A new
chemotherapy agent with the directional evidence of effect
found for DHCT in our study would immediately go to mar-
ket, and yet the stringent requirements for both efficacy and
cost savings currently applied to programs like DHCT could
potentially hinder the uptake of efforts to address housing
instability.

Even if clarity regarding cost-effectiveness or cost sav-
ing is determined to be the best standard by the policy-
makers who distribute public money, consideration of cost
impact leads to the question of, “as compared to what?"” Put
another way, the beneficiaries of cost savings (e.g., provid-
ers, patients and family members, public programs) are not

well-defined, and sufficient data often do not exist to under-
take a comprehensive evaluation of relevant perspectives.
Attempts have been made to operationalize these benefits
through a social-return-on-investment model [22], but
often whatever data have been available to address cost are
defined in an amorphous sense.

It is difficult to ascertain how much information is suf-
ficient to assess interventions that can seldom be subjected
to randomized controlled trials (RCTs). The North Carolina
Healthy Opportunities Pilots will generate evidence about
relationships between social determinants of health, health
care utilization, and morbidity that will hopefully show how
small social service investments can impact community
health for those who are most vulnerable and in need of sup-
port. The health system is only 1key player but it is a big part
of the state budget and revenue sourcing. Regardless, there
needs to be more funding per capita to provide key services
that promote survival and community health. Ultimately,
clarity of policy goals and intent is needed to inform evalua-
tion of programs like DHCT.

TABLE 2.
Ordinary Least Squares (OLS) Models for Charges

Model 1 Model 2 Model 3
Parameter b SE t b SE t b SE t
Intercept 41512 36565 114 14287 39543 0.36 8917 40126 0.22
Pre-Charges 0.23 0.04 5.35° 016 0.05 3.37° 016 0.06 2.78°
Demographics
Black 13737 30346 0.45 24745 30250 0.82 29635 30659 0.97
Hispanic -11928 34928 -0.34 na7 34649 0.03 8592 34982 0.25
White 12747 31070 0.41 22850 30870 0.74 30329 31199 0.97
Male -4141 10457 -0.40 -4240 10435 -0.41 -3162 10490 -0.30
Age -462 513 -0.90 -607 525 -116 -785 527 -1.49
Deceased 30941 16756 1.85t 29553 16796 1.76t 23761 16937 140
Conditions
Pulm. Circ. Disorders 1225 14087 0.09 1753 14104 0.12
Chronic Pulm. Disease 13536 10684 12.27 11219 10638 1.05
Diabetes 4435 11256 0.39 5086 11249 0.45
Hypertension -11194 13328 -0.84 -9439 13317 -0.71
Substance Use Disorder -17501 14044 -1.25 -17218 14091 -1.22
Condition count 6621 3213 2.06¢ 6945 3237 215b
Health Care Utilization
ED visits 894 656 1.36
Inpatient -3702 4047 -0.91
Observation -2289 2822 -0.81
Office Visits 1627 761 2144
Intervention
DHCT -16207 10677 -1.52 -19139 10783 -1.77¢ -23069 11092 -2.08¢
R? 018 0.24 0.27
Note: Estimates and SEs are shown as whole numbers.
2=<.,001
b=<.01
c=P<
4=<.,05
458 NCMJ vol. 83, NO. 6
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TABLE 3.
Ordinary Least Squares (OLS) Models for Reimbursements

Model 1 Model 2 Model 3
Parameter b SE t b SE t b SE t
Intercept 10906 8471 1.29 -324 8389 -0.04 -1907 7584 -0.25
Pre Reimbursement 0.66 0.06 1102 0.46 0.06 7.522 0.38 0.06 6.71°
Demographics
Black -4494 6901 -0.65 -1999 6522 -0.31 -471 5896 -0.08
Hispanic -2306 7617 -0.30 1095 7233 015 795 6552 0.12
White -4324 6995 -0.62 -1839 6610 -0.28 -1702 5972 -0.29
Male 75 2367 0.31 3361 2298 1.46 3489 2077 1.68°
Age -28 101 -0.28 -62 101 -0.62 -8 91 -0.08
Deceased 6102 3626 1.68t -44 3507 -0.01 2956 3208 0.92
Conditions
Pulm. Circ. Disorders -2704 3332 -0.81 -1876 3020 -0.62
Chronic Pulm. Disease -3505 2414 -1.45 -3698 2187 -1.69°
Diabetes -7228 2493 -2.90¢ -4643 2276 -2.044
Hypertension -7786 2623 -2.97¢ 7844 2371 -3.31¢
Substance Use Disorder -10289 2713 -3.79¢ -9163 2459 -3.73¢
Condition count 5209 681 7.642 3752 642 5.852
Health Care Utilization
ED visits 217 172 1.26
Inpatient 5553 874 6.36°
Observation 3793 593 6.40°
Office Visits -4.94 160 -0.03
Intervention
DHCT 5110 2525 2.02¢ 3801 2420 1.57 805 2301 0.35
R? 0.23 0.32 0.45
Note: Estimates and SEs are shown as whole numbers.
2=<.001
b=P<1
€=<.01
4=<.05
Limitations care provision and justify investment to health system, hos-

Cost-effectiveness studies are often limited by the abil-
ity to obtain charges and reimbursements across encounter
types because many commercial rates are proprietary and
not open to research and publishing. Data are available for
evaluating internal hospital operations, but there is a dearth
of data available for cost-effectiveness research. Many stud-
ies use cost proxies as “savings,” but these savings estimates
are often not adequate to allow health system executives
involved in the pro-forma accounting of programs to justify
resources. This study attempted to use aggregate 6-month
intervals of charges and reimbursements, without line-item
detail and payer mix, to appropriately compare program
participants and a cohort that was screened eligible for the
program but did not take part in the intervention.

Conclusion

Studies of programs like DHCT can contribute to build-
ing support for appropriate resources to offset uninsured
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pital, and physician leadership. In Spring 2022, when North
Carolina launched its Medicaid-based Healthy Opportunity
Pilots program across 3 regions in the state, an important
evaluation of support services related to housing, food,
transportation, and interpersonal safety services began,
providing a body of evidence to inform the incorporation
of an added social support health benefit beyond the tradi-
tional charity-care write-off. Funding relies on acknowledg-
ing and correctly identifying program benefits, which should
be compared to costs in order to assess the public policy
merits of moving forward with efforts that have the poten-
tial to disrupt a spiral of human pain and suffering that can
be resolved with appropriate interventions. NCM
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