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o Assessed the impact of recovery housing on healthcare utilization outcomes.
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e People in recovery housing had reduced use of the emergency department.
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Introduction: Central City Concern (CCC) operates several recovery housing sites in the Portland, Oregon
metropolitan region, including the Blackburn Center (Blackburn) and the Richard L. Harris Building (Harris).
This retrospective, observational study was designed to assess recovery housing’s impact on inpatient detoxifi-
cation readmission rates and healthcare utilization patterns.

Methods: Our study population consisted of individuals discharged from CCC’s Hooper Detox Stabilization Center
from June 2019 to September 2020. A total of 75 clients housed at Blackburn, 63 clients housed at Harris, and 57
clients discharged as unhoused were included in the study sample. Using logistic regression for each of the two
recovery housing groups relative to the unhoused group, we examined differences in readmissions to inpatient
detoxification after their qualifying discharge. We then used Difference-In-Difference model to compare the per
member per year (PMPY) use of different domains of health care before and after their qualifying discharge.
Results: Compared to clients discharged as unhoused, Blackburn and Harris residents had lower risk of read-
missions to inpatient detoxification treatment at 90- and 180-days post-discharge. Additionally, while the mean
number of PMPY emergency department visits increased for clients discharged as unhoused in the post period,
the average number of emergency department visits decreased for clients who obtained recovery housing at
Blackburn (DiD=-3.65 PMPY, p-value=0.02) and at Harris (DiD=-3.87 PMPY, p-value=0.01).

Conclusion: Findings highlight the impact and importance of recovery housing for individuals managing a sub-
stance use disorder and the value of healthcare system and public sector investment housing like Blackburn and
Harris.

1. Introduction unstably housed when entering treatment for SUD. A national study

found that nearly one third of individuals entering SUD treatment re-

There is a growing consensus and consistent evidence that housing
improves health outcomes, particularly among those with the most
serious mental and physical health considerations (Khatana et al., 2020;
Racine et al., 2020). Access to stable housing has also been identified as
an integral component for supporting recovery from substance use dis-
order (SUD) (Polcin, 2009; SAMHSA, 2012). Yet, many individuals are

* Corresponding author.
E-mail address: SarahRoth@providence.org (S.E. Roth).

https://doi.org/10.1016/j.dadr.2023.100192

ported being marginally housed in the month prior to treatment entry
(Eyrich-Garg et al., 2008). Housing is frequently cited as a top need
among individuals in recovery (Laudet and White, 2010). Moreover,
returning to former residences after exiting controlled environments
such as inpatient detoxification may increase risk of relapse (Shaham
et al., 2003).
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Recovery housing has been identified as a promising model of service
delivery to house and support individuals exiting SUD treatment. Re-
covery housing generally refers to substance-free, safe, and healthy
living environments with integrated peer supports that support recovery
from SUD and associated issues (Mericle et al., 2017; The Society for
Community Research, 2013). These types of residences have different
names (e.g., Oxford Houses, sober living houses, sober homes) and offer
varying levels of services, support, and oversight with a range of oper-
ational practice standards (National Association of Recovery Resi-
dences, 2012).

Evaluations of recovery housing have shown positive outcomes in
terms of reduced substance use, increased rates of employment and in-
come, decreased criminal justice involvement, as well as improved
behavioral health outcomes (Kelly, 2018; Reif et al., 2014; Vander-
plasschen et al., 2013). Given the relationship between housing stability
and access to healthcare services (Cohen-Cline et al., 2022; Stergio-
poulos et al., 2019; Wright et al., 2016), recovery housing may also serve
to support better health and recovery by impacting use of health care.
Yet, few studies have assessed the effect of recovery housing on health
care utilization outcomes. Moreover, lack of consistency in recovery
housing models has made it difficult to assess evidence across programs
(Kelly, 2018; Reif et al., 2014).

Central City Concern (CCC) provides transition support services to
people experiencing homelessness in the Portland metro region. In
partnership with six local healthcare organizations, CCC created the
Blackburn Center (Blackburn), which consists of 165 housing units
divided into three types of housing including 80 units of short-term re-
covery housing that offers stays of approximately 6 months to support
residents navigating substance use treatment after discharge from CCC’s
Hooper Detoxification Stabilization Center (HDSC). Blackburn includes
an on-site federally qualified healthcare center and provides wrap-
around recovery and rehabilitation services, such as inpatient treat-
ment and case management of complex needs. In addition to Blackburn,
CCC operates other recovery housing sites including the Richard L.
Harris Building (Harris). Similar to Blackburn, Harris offers a drug- and
alcohol-free living environment with co-located primary care, mental
health, and recovery services.

The purpose of this study was to assess the impact of recovery
housing at (two separate recovery housing sites) on inpatient detoxifi-
cation treatment readmission rates and health care utilization outcomes
in comparison to those who did not obtain housing after exiting
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inpatient SUD treatment.
2. Methods
2.1. Study design and sample

This study employed a retrospective, observational design that
explored outcomes for patients discharged from inpatient SUD treat-
ment to: 1. Blackburn recovery housing; 2. Harris recovery housing, or 3.
no housing available so discharged as unhoused. The study was
reviewed and approved by the Providence St. Joseph Health Institu-
tional Review Board.

Our study population consisted of individuals discharged from HDSC
from June 2019 to September 2020. To be eligible for inclusion in the
study, clients had to be Medicaid members with at least six months of
Medicaid enrollment on either side of their discharge date. Clients in
Blackburn and Harris housing groups were required to be housed within
4 days of the original HDSC discharge. Clients in the discharged as un-
housed group were had a program exit labeled as “homeless” in either
CCC or HDSC data. In total, 75 clients housed through Blackburn, 63
clients housed at Harris, and 57 clients discharged into homelessness
met all eligibility criteria and were included in the study sample (Fig. 1).

Unique Medicaid identifiers from the HDSC data were matched to
Oregon Health Authority Medicaid claims data. Claims data was
requested for the period from March 2018 to May 2021, so each client
would have a year of health care utilization on either side of their
discharge date from HDSC. To be included in the analysis, clients had to
have at least six months, non-continuous, of eligibility data within the
year before and after their discharge date from HDSC.

2.2. Study measures

The primary outcomes for the analysis of recovery housing were
readmission to HDSC within 90- and 180-day windows, as well as hos-
pital and healthcare utilization before and after being housed. Health-
care utilization was defined using modified Healthcare Effectiveness
Data and Information Set (HEDIS) measures for inpatient, emergency
department, outpatient mental health, primary care, specialty care, and
dental care events.
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Fig. 1. Study population and eligibility criteria for study participants at each discharge site.
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2.3. Statistical analysis

We used descriptive statistics to assess the demographic make-up of
the three study groups. Comparisons for readmissions to HDSC were
made using separate generalized linear models with a modified Poisson
regression to estimate risk ratios for each of the two recovery housing
groups relative to the homeless group, while comparisons for utilization
outcomes were made using Difference-In-Difference (DiD) models. Our
Difference-In-Difference models employee a linear regression and an
interaction term between study group (Blackburn or Harris versus Dis-
charged as Unhoused) and time (before and after discharge from HDSC).
We only present the interaction term in our tables as this is the measure
of true change between the two groups over time. All models adjusted
for age, the month of discharge from the HDSC, and medical complexity
as determined by the Chronic Illness and Disability Payment System
(CDPS) score, a diagnostic classification system used by Medicaid pro-
grams to assess risk of healthcare utilization based on health diagnoses
(Kronick et al., 2000). Race was determined through claims data and
program records and is included descriptively to call attention to the
impact of institutional racism on housing, homelessness, health, and
healthcare rather than as a biological construct (Boyd et al., 2020). All
analysis was conducted in R version 4.0.3.

3. Results

We identified 112 clients housed at Blackburn and 111 housed at
Harris within four days of their discharge from HDSC. Of those clients
housed at Blackburn, 104 (92.9 %) matched to Medicaid claims data and
75 (67.0 %) had sufficient eligibility to be included in the analysis. Of
those clients housed at Harris, 106 (95.5 %) matched to Medicaid claims
data and 63 (57.8 %) had sufficient eligibility to be included in the
analysis. We identified 128 clients discharged as homeless from HDSC
during the study window. Of those clients discharged as homeless, 103
(80.5 %) matched to Medicaid claims data and 57 (44.5 %) had suffi-
cient eligibility to be included in the analysis.

Overall, the demographic and health characteristics of clients dis-
charged into Blackburn, Harris, and as unhoused were roughly similar
(Table 1). The majority of clients across all three groups were aged 45
years old or younger with a mean age between 36 and 37 years old.
Clients predominantly identified as male and most identified as White.
Nearly all clients had at least one chronic physical health or behavioral
health condition. Among clients who completed their stay in recovery
housing, clients at Blackburn stayed a mean of 138.7 (sd=92.1) days and
clients at Harris stayed a mean of 131.4 (sd=112.8) days (data not
shown).

After adjusting for age, medical complexity, and month of discharge
from HDSC, clients obtaining housing through Blackburn had 0.61 (p-
value 0.04) times the risk of readmission to HDSC 90 days after
discharge compared to individuals discharged as unhoused. Although
less impactful, this pattern held through 180 days post-discharge with
clients housed at Blackburn having 0.76 (p-value 0.12) times the risks of
readmission compared to the unhoused group. Similarly, clients housed
in Harris had reduced risk of readmission at both 90 (aRR 0.75, p-value
0.22) and 180 (aRR 0.79, p-value 0.22) days compared to the unhoused
group. No differences in readmission rates were observed between cli-
ents housed in Blackburn and those housed in Harris (Appendix Table 1).
Table 2

Compared to clients discharged as unhoused, obtaining recovery
housing impacted health care utilization patterns in the 12 months after
discharge from HDSC, adjusting for age, medical complexity, and month
of discharge (Table 3). While the mean number of emergency depart-
ment visits increased per member per year (PMPY) for clients discharged
as unhoused in the post period, the average number of emergency
department visits decreased for clients who obtained recovery housing
at Blackburn (DiD=-3.65 PMPY, p-value=0.02) and at Harris
(DiD=-3.87 PMPY, p-value=0.01) when compared to the change in the
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Table 1

Demographic characteristics and chronic health condition summary of black-
burn recovery housing clients, harris recovery housing clients, and clients dis-
charged as unhoused.

Blackburn Harris Unhoused
Recovery Recovery
Housing Housing
Count 75 63 57
% % %
Age group
35 and under 53.33 60.32 43.86
36 - 45 22.67 20.63 35.09
46 - 55 22.67 14.29 14.04
56 and over 1.33 4.76 7.02
Mean 36.87 36.14 37.98
Sex
Female 29.33 25.40 17.54
Male 70.67 74.60 82.46
Race
Black 14.67 7.94 7.14
Multiracial 4.00 1.59 8.93
White 74.67 84.13 66.07
Another Race 6.67 6.35 17.86
CHRONIC
CONDITIONS
SUMMARY
None 3.23 1.75 2.08
At least one 9.68 8.77 10.42
physical
condition
At least one 33.87 50.88 37.50
behavioral
condition
At least one 53.23 38.60 50.00
physical and
behavioral
condition
CDPS* score 2.35 2.40 2.27
(Mean)

" Chronic disability payment system.
Percentage unless otherwise stated.

unhoused group. Similarly, the mean number of inpatient stays PMPY
increased for clients discharged as unhoused, while the average number
of inpatient stays decreased for clients who obtained recovery housing at
Blackburn (DiD=-0.24, p-value=0.14) and at Harris (DiD=-0.30, p-
value=0.10).

Conversely, the mean number of primary care visits PMPY did not
change after discharge compared to prior for unhoused clients, but
PMPY primary care visits increased for those discharged to recovery
housing at Blackburn (DiD = +3.02 PMPY, p-value = 0.01) or at Harris
(DiD = +2.36, p-value = 0.04) relative to the unhoused group. We did
not observe any meaningful differences in the amount of inpatient,
outpatient mental health, specialty care, or dental care used between
clients who obtained recovery housing and those who did not. Addi-
tionally, we did not observe any differences in healthcare utilization
patterns when comparing clients housed in Blackburn to those housed in
Harris (Appendix Table 2).

4. Discussion

Access to safe and stable housing has been identified as an integral
component to supporting individuals in recovery from SUD (Khatana
etal., 2020; Racine et al., 2020; SAMHSA, 2012). The current study adds
to the growing body of evidence identifying housing as a key determi-
nant of health and health care use for individuals with complex health
needs like SUD (Cohen-Cline et al., 2022; Stergiopoulos et al., 2019;
Wright et al., 2016). These findings also serve to extend the evidence
base for recovery housing by demonstrating reduced relapse as
measured by readmission rates for inpatient substance use care,
increased primary care utilization, as well as reduced emergency
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Table 2
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HDSC Readmission outcomes of blackburn recovery housing and harris recovery housing clients relative to clients discharged as unhoused.

Unhoused Blackburn Recovery Housing Harris Recovery Housing
Count 57 75 Logistic Regression 63 Logistic Regression
% 95% C.I % 95% C.I. aRR 95 % C.I. p- % 95 % C.I. aRR 95 % C.I. p-
value value
Readmit to HDSC - 90 0.04 0.22
days
No 68.42 (55.35-79.11) 85.33 (75.42-91.69) 1.00 - 79.37 (67.63-87.62) 1.00 -
Yes 31.58 (20.89-44.65) 14.67 (8.31-24.58) 0.61 (0.38-0.98) 20.63 (12.38-32.37) 0.75 (0.48-1.18)
Readmit to HDSC - 180 0.12 0.22
days
No 59.65 (46.55-71.5) 72.00 (60.84-80.98) 1.00 - 69.84 (57.49-79.86) 1.00 -
Yes 40.35 (28.5-53.45) 28.00 (19.02-39.16) 0.76 (0.54-1.08) 30.16 (20.14-42.51) 0.79 (0.54-1.15)
. Adjusted for age (continuous), CDPS risk score, and month of discharge from Hooper Detox.
Table 3
PMPY Healthcare utilization of blackburn recovery housing and harris recovery housing clients compared to clients dischared as unhoused.
Unhoused Discharge Blackburn Recovery Housing Harris Recovery Housing
Pre Post Pre Post DiD Pre Post DiD
Count 57 57 75 75 63 63
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Est p-value Mean (SD) Mean (SD) Est p-value
Healthcare Events Per Year
Inpatient 0.19 (0.46) 0.36 (1.14) 0.2 (0.55) 0.13 (0.35) —0.24 0.14 0.22 (0.65) 0.1 (0.35) —0.30 0.10
Emergency department 3.56 (4.88) 6.59 (10.35) 3.68 (7.48) 3.06 (5.15) —3.65 0.02 3.27 (4.02) 2.44 (3.96) -3.87 0.01
Outpatient mental health 1.75 (3.42) 1.85 (4.83) 3.11 (7.15) 4.7 (7.77) 1.49 0.29 4.32 (9.69) 4.2 (9.23) —0.22 0.90
Primary care provider 2.33 (3.66) 2.77 (4.73) 2.87 (3.11) 6.33 (7.67) 3.02 0.01 2.38 (3.33) 5.18 (7.24) 2.36 0.04
Specialty care 0.42 (1.25) 0.48 (1.07) 0.5 (0.83) 0.63 (1.59) 0.07 0.80 0.43 (0.94) 0.55 (1.08) 0.05 0.85
Any dental 0.39 (0.98) 0.43 (1.14) 0.91 (1.89) 1.39 (2.1) 0.44 0.24 1.47 (3.57) 1.22 (3.26) -0.29 0.64

) Adjusted for age (continuous), CDPS risk score, and month of discharge from Hooper Detox.

department utilization among individuals discharged from inpatient
detoxification into recovery housing.

Our study of recovery housing at CCC confirmed our overall
impression and previous research that providing housing for people who
are in recovery helps reduce readmission rates to inpatient recovery and
detoxification programs compared to those discharged into homeless-
ness. This pattern held true for clients housed in recovery housing at 90-
and 180-days. Previous studies corroborate this finding showing that
housing stability is associated with a decreased risk of readmission to
detoxification programs (Running Bear et al., 2022) and that housing
instability is a significant predictor of readmission to detoxification
programs (Callaghan, 2003; Callaghan and Cunningham, 2002).
Accordingly, these findings highlight the importance of housing sup-
ports as an essential consideration in the continuum of care provided to
individuals exiting inpatient detoxification programs.

We also found that use of primary care services increased for in-
dividuals in recovery housing while use of emergency services
decreased. These results indicate that when provided with access to
healthcare services, clients made greater use of the services which has
important implications for recovery housing models. To date, few
studies have assessed the impact of recovery housing on patterns of
healthcare utilizaton. By establishing a better understanding of recovery
housing clients’ healthcare utilization patterns, these findings can be
leveraged to develop more sustainable sources of funding for recovery
housing sites. Recovery housing sites typically rely on out-of-pocket fees
to support operations which makes funding a commonly reported bar-
rier for ongoing operations (Mericle et al., 2015). However, the patterns
of health care use observed in our study, specifically the increased use of
outpatient care and the reduction in use of more costly acute care ser-
vices, aligns with health care system transformation efforts and strate-
gies to achieve better care, better health, and better cost. Cost savings
derived from improved patterns of health care utilization may serve as
the basis for encouraging public and private insurers to cover these types
of services which could establish more reliable sources of revenue and
ensure greater access to recovery housing.

Our study revealed no significant differences in outcomes between
those housed in Blackburn and those in Harris alternative recovery
housing. An ongoing limitation of prior research assessing the effec-
tiveness of recovery housing has centered on the lack of consistent
defining characteristics and practices across different organizational
models (Mericle et al., 2022; Pannella Winn and Paquette, 2016). Our
study findings indicate that recovery housing has a positive impact on
healthcare utilization outcomes despite varying levels of services at the
Blackburn and Harris sites.

While the study yielded useful information, it did have some limi-
tations. First, the small sample size may have limited our ability to detect
statistical significance. In additional, a small percentage of the in-
dividuals in our study did not match to Medicaid claims data; thus,
limiting our ability to generalize our findings to individuals who are
uninsured or have other insurance types. Individuals who do not qualify
for Medicaid may face additional barriers in accessing health care (e.g.,
citizenship status) which may impact their patterns of utilization
following discharge from HSDC. Future studies may want to prioritize
uninsured individual to better understand their unique needs. Study
participants were also predominantly white and male, and the observed
results may not reflect the experiences of a more diverse population. For
example, we did observe a smaller proportion of individuals discharged
as homeless identified as White. However, the size of our sample
inhibited our ability to include race as a variable in our analytic models.
Given pervasive inequities in SUD, housing access alongside the well-
established barriers to health and healthcare for systemically margin-
alized groups (Williams and Cooper, 2019), this is certainly a limitation
of the current study and highlights the needs for additional research
focused on the needs of communities of color with SUD and experiencing
housing instability. Additionally, the COVID-19 pandemic occurred
during the study window and certainly impacted healthcare utilization
during this time. Even so, the inclusion of a comparison group is a
strength of the study and may help to mitigate the potential exogenous
impact of the pandemic on the study results.
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5. Conclusion

This study demonstrated improved healthcare outcomes among
participants who were housed in recovery housing following discharge
from inpatient SUD treatment. There was a noted reduction in the
number of emergency room visits, increased engagement with primary
care providers, and a reduction in the rate of re-admissions to the HDSC.

Overall, the improved outcomes demonstrated by residents at CCC
recovery housing sites highlights the impact and importance of recovery
housing for individuals managing a SUD and the value of healthcare
system and public sector investment in housing like Blackburn and
Harris. While additional research with a broad, cross-sector scope would
be needed to thoroughly assess the overall impact on an urban popula-
tion center, the evidence for local efficacy is clear: providing housing
improves outcomes.
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