1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Med Care. Author manuscript; available in PMC 2020 April 06.

-, HHS Public Access
«

Published in final edited form as:
Med Care. 2019 January ; 57(1): 21-27. d0i:10.1097/MLR.0000000000001015.

Trends, Causes, and Outcomes of Hospitalizations for Homeless

Individuals:
A Retrospective Cohort Study

Rishi K. Wadhera, MD, MPP, MPhil*T, Eunhee Choi, PhD", Changyu Shen, PhD", Robert W.
Yeh, MD, MSc”, Karen E. Joynt Maddox, MD, MPH¥

"Richard and Susan Smith Center for Outcomes Research, Division of Cardiology, Beth Israel
Deaconess Medical and Harvard Medical School

TBrigham and Women's Hospital Heart & Vascular Center, Harvard Medical School, Boston, MA

*Department of Medicine, Washington University School of Medicine, St. Louis, MO.

Abstract

Objectives: In the United States, an estimated 553,000 people are homeless on any given night.
Few data provide large-scale, contemporary insight with regard to recent patterns of acute illness
in this vulnerable population. We evaluated patterns, causes, and outcomes of acute hospitalization
among homeless persons compared with a demographics-standardized and risk-standardized
nonhomeless cohort.

Methods: Retrospective study comparing 185,292 hospitalizations for homeless individuals and
32,322,569 hospitalizations for demographics-standardized nonhomeless individuals between
2007 and 2013 in Massachusetts, Florida, and California. Annual hospitalization rates for
homeless persons were calculated and causes of hospitalization were compared with a
demographics-standardized nonhomeless cohort. Logistic and linear regression models were used
to estimate risk-standardized outcomes.

Results: From 2007 to 2013, hospitalizations for the homeless increased in Massachusetts (294
to 420 hospitalizations per 1000 homeless residents), Florida (161 to 240/1000), and California
(133 to 164/1000). Homeless patients were on average 46 years of age, often male (76.1%), white
(62%), and either uninsured (41.9%) or insured by Medicaid (31.7%). Hospitalizations for
homeless persons, compared with demographics-standardized nonhomeless, were more frequently
for mental illness and substance use disorder (52% vs. 18%, £ < 0.001). Homeless compared with
risk-standardized nonhomeless individuals had lower in-hospital mortality rates (0.9% vs. 1.2%, P
< 0.001), longer mean length of stay (6.5 vs. 5.9 d, < 0.001), and lower mean costs per day ($1
535 vs. $1 834, £< 0.001).
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Conclusions: Hospitalizations among homeless persons are rising. Despite greater policy and
public health focus over the last few decades, mental illness and substance use remain primary
drivers of acute hospitalization among homeless adults. Policy efforts should address barriers to
the use of ambulatory care services, and behavioral health services in particular, to help reduce
acute care use and improve the long-term health of homeless individuals.
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In the United States, an estimated 553,000 people are homeless on any given night, although
the number of individuals that experience homelessness annually is significantly higher.12
The homeless population face competing demands, such as food, shelter, and safety, and as a
result, are less likely to have a reliable source of health care.2 Homeless persons also have a
high burden of mental illness and substance use disorder, for which access to treatment
services are often limited.* These factors contribute to greater use of acute care services, low
life expectancy and high mortality rates among people experiencing homelessness.>6

In recent years, efforts to address the health of the homeless population have intensified in
the United States, through increased funding under the Affordable Care Act (ACA) for
health centers that care for homeless persons, the expansion of federally funded Health Care
for the Homeless clinical services, and enthusiasm for a “housing first” approach for chronic
homelessness.”8 Despite these efforts, surprisingly little contemporary data exist with regard
to recent patterns and causes of acute hospitalization and associated outcomes among
homeless people. Most US-based studies on hospitalizations among homeless adults are
outdated or predominately focus on a single center or city. One prior study of New York City
in the 1990s, for example, found that over half of hospitalizations of homeless individuals
were for mental illness or substance use disorder and that these hospitalizations were
associated with excess costs relative to nonhomeless adults.? It is unclear, however, whether
these patterns have changed in light of significant policy efforts in the United States to
improve the health of homeless people. A large-scale, contemporary understanding of acute
illness in this vulnerable population is important for policymakers and public health experts,
to inform initiatives that aim to improve the health of this population.

In this study, we aimed to fill this gap by examining hospitalizations of homeless people in 3
states representing a diversity of geographies and demographics—Massachusetts, Florida,
and California—across a 7-year period (2007-2013). We addressed 3 main research
questions: First, how have trends in hospitalizations of homeless people changed over time?
Second, how do reasons for hospital admission and clinical comorbidities at time of
hospitalization compare between homeless and demographically similar nonhomeless
individuals? And finally, how do in-hospital mortality, length of stay, and costs of care differ
between homeless and nonhomeless hospitalized patients, after accounting for differences in
demographics, admission diagnosis, and clinical comorbidities?
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METHODS

Data Source

We used data from the State Inpatient Databases (SIDs) of the Healthcare Cost and
Utilization Project, created by the Agency for Healthcare Research and Quality. Each SID
includes all inpatient discharges from short-term, acute care, nonfederal, general, and other
specialty hospitals in participating states. We used 2007-2013 hospital discharge data from
Massachusetts and Florida, and 2007-2011 hospital data from California (data for California
in 2012 and 2013 were not available). We selected these 3 states because they are populous,
diverse, geographically dispersed, and include information on whether patients are homeless
at the time of hospitalization. Discharge records from these databases contain information
collected from billing records, including patient demographics, clinical comorbidities,
diagnoses, expected payer. Costs for each hospitalization were determined by applying
American Hospital Association cost to charge ratios to the total hospital charges provided in
the SID, as has been carried out in prior studies,10:11

Patient Population

We identified all hospitalizations of homeless people across the study period using a unique
“homeless” variable provided by the SIDs for each state, as has been previously used by the
Agency for Healthcare Research and Quality.1213 We calculated the annual rate of
hospitalizations for homeless people for each state, using year-specific state homeless
populations obtained from the US Department of Housing and Urban Development as a
denominator.14 As an additional analysis, we also examined the annual rate of
hospitalizations for homeless people using total state populations for each year as a
denominator, as reported by the US Census Bureau.1®

Our main analytic cohort was restricted to hospitalizations among homeless and
nonhomeless patients 18 years or older of age for whom discharge diagnoses and mortality
data were available. We then stratified all homeless hospitalizations and nonhomeless
hospitalizations based on data elements available in the SID, including patient characteristics
(age, sex, race) and insurance payer, and by state and year of hospitalization. This resulted in
6236 unique strata defined by the demographic elements above, in which each stratum was a
unique combination of age (in 5-year age intervals; ie, 25-29, 30-34), sex, race, insurance
payer, state, and year. Strata where there were no homeless subjects or nonhomeless subjects
were removed. We used the relative size of each stratum for the homeless cohort (eg,
proportion of all homeless subjects that fall within each stratum) to reweight each
corresponding nonhomeless stratum. The reweighted nonhomeless cohort is referred to as
the demographics-standardized nonhomeless cohort as demographics have been
standardized relative to the homeless cohort.

Statistical Analyses

Continuous variables were summarized by means and standard deviations; categorical
variables were summarized by percentages.
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We compared the primary reason for hospitalization between the homeless and
demographics-standardized nonhomeless cohort using primary discharge diagnosis clinical
classification of diseases (CCS) categories.16 Discharge diagnoses were recoded using the
CCS software into broad categories, available as separate variables within the SID data set.
For the homeless cohort, rates for each respective cause of hospitalization were estimated by
simple proportions. For the demographics-standardized nonhomeless cohort, rates were
estimated accounting for weights. We also used CCS-coded diagnoses to estimate
comorbidity rates for homeless and demographics-standardized nonhomeless cohorts using
the approach described above. Differences in the rates of comorbidities between homeless
and demographics-standardized nonhomeless cohorts were tested by paired #tests (eg,
homeless and nonhomeless subjects in a stratum were considered a pair).

To compare outcomes, including in-hospital mortality, length of stay, and costs between
homeless and nonhomeless populations, we first fit a logistic regression model (for
mortality) or linear regression model (for length of stay and cost) to the nonhomeless cohort
using demographics (age, sex, race, insurance payer, state of hospitalization, and year of
hospitalization), primary discharge diagnosis, and 22 clinical comorbidities as covariates.
The estimated models were then applied to the homeless cohort demographics, primary
discharge diagnosis and 22 clinical comorbidities to predict outcomes. These predicted
outcomes represent the nonhomeless risk-standardized outcomes in that the risk profiles
have been standardized relative to the homeless cohort. The differences between homeless
observed outcomes and nonhomeless risk-standardized outcomes, as well as associated 95%
confidence intervals, were calculated using the #statistic. As a sensitivity analysis, we
excluded the state of Massachusetts because 7 comorbidities were not available for this state,
and reran our multivariate model adjusted for demographics, primary discharge diagnosis,
and all 29 clinical comorbidities.

The Institutional Review Board evaluated this study and deemed it non-human subjects
research. Analyses were performed using SAS version 9.4 64-bit (SAS Institute Inc., Cary,
NC).

Study Population and Hospitalization Rates

We initially identified 202,439 total hospitalizations for homeless people across the study
period. The absolute number of hospitalizations increased over time across all states and is
shown in eTable 1 (Supplemental Digital Content 1, http://links.lww.com/MLR/B638) along
with homeless populations by year and state. Hospitalization rates of homeless people in
Massachusetts increased from 294 per 1000 homeless residents in 2007 to 420 per 1000
homeless residents in 2013 (Fig. 1A). In Florida, there were 161 hospitalizations per 1000
homeless residents in 2007, followed by a steady increase to 240 hospitalizations per 1000
homeless residents by 2013 (Fig. 1B). California also experienced an increase from 133 to
164 hospitalizations per 1000 homeless residents from 2007 to 2011 (Fig. 1C). We observed
a similar rise in hospitalization rates over time when we used state total populations rather
than state homeless populations as a denominator (eFig. 1, Supplemental Digital Content 1,
http://links.lww.com/MLR/B638).
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Baseline Characteristics

After excluding patients below 18 years of age and hospitalizations with missing discharge
diagnosis codes and/or mortality information, our main analytic cohort included 185,292
hospitalizations for homeless individuals and 32,322,569 hospitalizations for nonhomeless
individuals. Compared with admissions for the nonhomeless, among those for homeless
persons, mean age (46 y of age) and other demographics (62% white; 42% uninsured; 32%
insured by Medicaid) were identical following standardization (Table 1).

Clinical Comorbidities and Reasons for Hospital Admission

Homeless patients differed significantly from nonhomeless patients in terms of
comorbidities and reasons for admission. Homeless individuals were more likely to have a
history of alcohol abuse (31% vs. 14%, A< 0.001), drug abuse (29% vs. 14%, ~<0.001),
liver disease (10% vs. 6%, £< 0.001), and psychoses (11% vs. 7%, £<0.001) (Table 1).

Hospitalizations for homeless individuals, when compared with demographics-standardized
nonhomeless persons, were markedly more likely to be for mental iliness (38% vs. 13%, P<
0.001) and substance use disorder (14% vs. 5%, £< 0.001), but less likely to be for
cardiovascular diseases (8% vs. 16%, £< 0.001), gastrointestinal illness (6% vs. 12%, P
<0.001), or injury or poisoning (7% vs. 10%, £< 0.001). Figures 2A and 2B demonstrate
other common reasons for hospitalization in the 2 groups.

Clinical Outcomes

Overall, in-hospital mortality rates were low among both homeless and risk-standardized
nonhomeless adults (0.9% vs. 1.2%, £< 0.001) (Table 2). In-hospital mortality rates for
homeless adults varied among states, and were lowest in Massachusetts (0.77%) compared
with Florida (0.84%) and California (1.0%) (eTable 2, Supplemental Digital Content 1,
http://links.lww.com/MLR/B638). Mean length of stay was higher among homeless
compared with risk-standardized nonhomeless individuals (6.5 vs. 5.9 d, < 0.001).
Hospitalizations for the homeless had lower mean costs per day ($1,535 vs. $1,834, P
<0.001) and for the entire hospitalization ($10,391 vs. $11,027, £<0.001). In our sensitivity
analysis that excluded the state of Massachusetts, patterns of in-hospital outcomes were
similar (eTable 3, Supplemental Digital Content 1, http://links.lww.com/MLR/B638).

DISCUSSION

In this study of homeless people in 3 states, we found that hospitalizations among homeless
individuals are rising and that these hospitalizations tend to be for a very different set of
conditions than the nonhomeless, even after accounting for differences in demographics.
Over one-half of hospitalizations for homeless people during our study period were for
mental illness and substance use disorder. Despite greater policy and public health focus
over the last few decades, these conditions still remain the primary drivers of acute
hospitalizations among homeless adults, similar to patterns observed in analyses of US cities
from the 1990s.2:17 In addition, we found that in-hospital mortality rates were low for both
homeless and risk-standardized nonhomeless individuals, and although homeless adults
experienced longer lengths of stay, their mean costs of care per hospitalization were lower.

Med Care. Author manuscript; available in PMC 2020 April 06.


http://links.lww.com/MLR/B638
http://links.lww.com/MLR/B638

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Wadhera et al.

Page 6

The reasons for the increase in hospitalizations among homeless individuals that we
observed are unknown, but may have been driven, at least in part, by aging of the homeless
population with an associated increase in health needs and potentially, the rise of the opioid
epidemic, which disproportionately impacted the homeless population years ahead of the
general population.>:18 Notably, homeless hospitalization rates in Massachusetts were over
double that of any other state during the study period, an estimate that is similar to one prior
claims-based study of homeless individuals covered by Medicaid in Massachusetts.® This
high hospital utilization rate may reflect the fact that Massachusetts was an early expander
of Medicaid coverage (in the 1990s and then in 2006) which resulted in an estimated 80% of
homeless individuals being insured and enhanced homeless persons’ access to acute care
services, as well as the presence of the large and comprehensive Boston Health Care for the
Homeless Program (BHCHP).6:19.20 Homeless individuals have complex medical and social
needs, and often face barriers to and lack longitudinal, reliable access to health care services.
21 Access to such services through insurance likely increases utilization by meeting
previously unmet health care needs, and may also explain the lower in-hospital mortality
rates that we observed in Massachusetts relative to other states.

We found that across all states, over one-half of acute hospitalizations for homeless
individuals were for mental illness and substance use disorder, in contrast to just 18% of
hospitalizations for nonhomeless individuals. Persons with behavioral health disorders,
whether homeless or not, have a greater burden of medical comorbidities, receive worse care
quality, and are less likely to be adherent to treatment.622-24 Furthermore, mortality among
individuals with mental illness is 2-fold to 4-fold higher than the general population.25:26
Access to and coordination of behavioral health services, especially for homeless
individuals, may be fragmented and inefficient. These challenges likely explain the
strikingly high observed rate of acute hospital use, among the homeless cohort, for mental
illness and substance use disorder. The ACA, which expanded mental health and substance
use disorder services, and required them to be covered at parity with medical and surgical
benefits may help facilitate access to these outpatient services for homeless persons, and
diminish the need for acute hospital use. In addition, the ACA also provided incentives to
implement Patient-Centered Medical Homes, which emphasize the delivery of collaborative,
patient-centered, comprehensive care and support the integration of mental health and
primary care, the latter of which has been shown to improve mental health outcomes.27-29
The emergence of integrated health care delivery models may also help address some of
these challenges, and could have lessons for how the health care system might approach
improving outcomes for chronically underserved populations such as the homeless. Future
investigations should examine whether these emerging health delivery models improve the
provision of behavioral health services to the homeless.

Of course, despite heightened recognition of the need for better outpatient behavioral health
services for vulnerable populations, competing unmet needs or barriers—such as lack of
insurance—may impede homeless persons’ access to reliable, longitudinal health care.
Nearly half of all hospitalized homeless individuals in our study were uninsured at the time
of admission. Insurance mediates access to a wide range of outpatient health services, such
as ambulatory care visits, preventative care, and mental health services, all of which may be
beneficial to homeless individuals who often have multiple coexisting medical and
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behavioral conditions. Early evidence suggests that the expansion of Medicaid eligibility
under the ACA, which began in 2014, has led to significant increases in coverage, improved
access to care, and broader benefits for homeless individuals, and providers who treat these
populations report having access to more treatment options as a result of Medicaid coverage.
30 Furthe evaluation of the impact of Medicaid expansion on the homeless will provide
important insight with regard to whether insurance should be one part of a multifaceted
strategy to reduce acute care use and improve the health of this population.!

We also found that homeless persons had longer lengths of stay compared with a
nonhomeless cohort, although per hospitalization (and daily) expenditures were lower. One
potential explanation for these spending patterns is that homeless persons receive less
intensive care during a hospitalization, because behavioral health disorders and social
circumstances preclude complete diagnostic workups and/or therapeutic interventions, or
because care teams’ implicit biases lead to differences in care delivered.31:32 The longer
lengths of stay we observed among nonhomeless patients are consistent with prior studies,33
and could be due to unmeasured illness severity, but more likely reflects a reticence to
discharge homeless persons without an established destination (eg, a shelter).

Finally, in-hospital mortality rates were low among homeless and honhomeless patients,
even after accounting for differences in demographics, comorbidity profiles, and admission
diagnosis. More globally, however, homeless individuals are known to have premature
mortality and high mortality rates.3* For example, a recent analysis of the homeless
population in Boston showed that the mean age of death was 51 years, and that homeless
mortality rates had not improved compared with the early 1990s, predominately due to a rise
in drug overdose deaths.>35 These findings add a contemporary, national perspective to a
growing body of literature with regard to health outcomes among this vulnerable population.

This study has several limitations. We focused on homeless hospitalizations in just 3 states,
and so our findings may not be generalizable more broadly. Our identification of homeless
individuals relied on data from the SIDs, and between-state or between-provider differences
in identifying homelessness could impact our estimates. However, to our knowledge, this is
the largest study to date of homeless hospitalizations, and includes 3 states that differ in
demography and health care markets. We were also unable to delineate whether hospitalized
patients were chronically, transiently, or formerly homeless. In addition, we did not have
information with regard to Veteran status, which might influence access to health care
services. To calculate homeless hospitalization rates per 1000 homeless residents, we used
annual homeless populations provided by the US Department of Housing and Urban
Development for each state, for which definitions of homelessness may have varied.
However, we observed similar patterns in hospitalization rates over time when we used total
state populations, rather than annual homeless populations, as a denominator.

Public Health Implications

In summary, our findings provide a large-scale, contemporary evaluation of patterns of
homeless hospitalizations in 3 states across a several-year period. The rate of homeless
hospitalizations has increased since 2007, and mental illness and substance use disorder
account for over one-half of hospital admissions among homeless persons, differing starkly
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from demographics-standardized nonhomeless hospitalized patients. In addition, although
hospital lengths of stay were longer for homeless persons, total and daily expenditures were
lower than nonhomeless persons, which may reflect differences in intensity of care, and
requires further study.

Despite greater policy and public health focus over the last few decades, mental illness and
substance use disorder still remain the primary drivers of acute hospitalizations among
homeless adults. These data reinforce that there is an urgent need to reduce financial and
nonfinancial barriers to the use of ambulatory care, for behavioral health services in
particular, to improve long-term management of physical and mental illness for homeless
individuals. As policy initiatives under the ACA continue to evolve, such as higher funding
for community health centers, expansion of Medicaid eligibility, and the implementation of
integrated health care delivery models, future investigations should seek to understand their
impact on the health of this highly vulnerable population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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TABLE 1.

Baseline Characteristics of Homeless Versus Demographics-standardized Nonhomeless Cohorts

Demographics—standardized* Nonhomeless (N = 32,322,569)

Homeless (N = 185,292) (%) (%) P
Age (SD) (y) 46.1 (12.8) 46.1(12.8) 1.0
Male 76.1 76.1 1.0
Female 23.9 23.9 1.0
Race
White 62.0 62.0 1.0
Black 20.0 20.0 1.0
Hispanic 15.2 15.2 1.0
Other 2.8 2.8 1.0
Insurance
Medicare 20.8 20.8 1.0
Medicaid 317 31.7 1.0
Private 5.6 5.6 1.0
Uninsured/self-pay 41.9 41.9 1.0
Clinical comorbidities
Alcohol abuse 31.0 141 <0.001
Drug abuse 29.4 14.0 <0.001
Hypertension 289 38.1 <0.001
Chronic pulmonary disease 17.4 15.0 <0.001
Fluid and electrolyte disorders 16.0 18.9 <0.001
Anemias 12.4 13.8 <0.001
Psychoses 10.6 7.0 <0.001
Neurological disorders 9.7 6.9 <0.001
Liver disease 9.6 6.0 <0.001
Diabetes w/o complications 9.5 14.8 <0.001
Depression 6.5 8.0 <0.001
Obesity 52 10.7 <0.001
Coagulation disorder 51 4.7 <0.001
Weight loss 31 3.2 <0.001
Renal failure 2.9 7.4 <0.001
Hypothyroidism 29 44 <0.001
Congestive heart failure 2.4 4.1 <0.001
Diabetes w/o complications 1.8 4.1 <0.001
Peripheral vascular disease 15 3.0 <0.001
AIDS/HIV 13 0.9 <0.001
Metastatic cancer 0.3 13 <0.001
Solid tumor w/o metastases 0.6 11 <0.001

*
Standardized by age, sex, race, insurance payer, state of hospitalization, and year of hospitalization.

AIDS/HIV indicates acquired immunodeficiency syndrome/human immunodeficiency virus.
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