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Abstract

Obijective: To investigate the differential associations of homelessness with emer-
gency department (ED) visits and hospitalizations by race, ethnicity, and gender.

Data Sources: California Medicaid enrollment and claims.

Study Design: We identified beneficiaries experiencing homelessness (BEH) and
those who did not (NBEH) using diagnosis and place of service codes and residential
addresses. Outcomes include four ED visit measures and four hospitalization mea-
sures. We compared the use of these services by BEH to NBEH overall and by race,
ethnicity, and gender groups in regression models controlling for covariates.

Data Collection: We used a sample of Medicaid beneficiaries who met eligibility
criteria for a California Medicaid demonstration program in 2017 and 2018 but were
not enrolled in the program. We identified 473,069 BEH, and the rest (1,948,422)
were considered NBEH. We used the 2018 data for utilization analyses and most
covariates. We constructed lagged measures of health conditions using 2017 data.
Principal Findings: We found that homelessness was significantly associated with
0.34 more ED visits (p < 0.01) and a higher likelihood of frequent ED visits (2.77 per-
centage points [pp], p < 0.01), any ED visits due to mental health conditions (0.79 pp,
p<0.01), and any ED visits due to substance use disorders (1.47 pp, p < 0.01).
Experiencing homelessness was also significantly associated with 0.03 more hospital-
izations (p < 0.01), a higher likelihood of frequent hospitalizations (0.68 pp, p < 0.01)
and high frequent hospitalizations (0.28 pp, p <0.01), and a longer length of stay
(0.53 days, p < 0.01). We found a larger association for American Indian and Alaska
Native, Black, Native Hawaii or Pacific Islander, and White populations than that for
Asian and Hispanic populations. The associations are larger for males than females.
Conclusions: Our findings identified distinct utilization patterns by race, ethnicity,
and gender. They indicated the need for developing race, ethnicity, and gender-

specific strategies to reduce ED visits and hospitalizations of BEH.
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What is known on this topic
o Homelessness has been associated with worse health and higher utilization of acute services.
o Causes of homelessness differ by race, ethnicity, and gender groups.

e The COVID-19 pandemic has exacerbated the homelessness crisis.

What this study adds

ethnic groups.

1 | INTRODUCTION
Homelessness increased by 5.6% from 2016 to 2020 across the
United States. On a given night in 2020, more than half a million
Americans were experiencing homelessness.! American Indian and
Alaska Native (AIAN), Black, and Native Hawaiian and other Pacific
Islander (NHOPI) populations were substantially overrepresented
among those experiencing homelessness nationally in 2020.% In addi-
tion to racial and ethnic disparities, there are gender differences in
homelessness trends. Most (61%) individuals experiencing homeless-
ness identified as male, with the female population increasing from
27.9% in 2016 to 38.5% in 2020.12

Individuals experiencing homelessness have worse physical
and emotional health status,®~> have higher mortality rates,®” and
are frequent users of emergency departments (ED) and hospitals
compared to low-income patients not experiencing homelessness.814
Based on the National Institute on Minority Health and Health
Disparities (NIMHD) Research Framework, various factors could
lead to such disparities, and many of them also cause homelessness,
including family conflict, extreme poverty, psychiatric illness and
substance abuse, poor health, and criminal convictions.*>*¢ Individ-
uals experiencing homelessness suffer from high rates of infectious
diseases (e.g., HIV, tuberculosis, and Hepatitis B), unintentional inju-
ries (e.g., victimization, burn injuries, and traumatic brain injury),
food insecurity, poor access to primary and preventive care, and
problems in managing chronic health conditions.>*® They had mini-
mal social support from relatives and friends and experienced sub-

discrimination.>17:18

stantial Most of these problems are
distributed unequally across populations.® Racism and gender dis-
crimination further worsen the health equity among this particularly

vulnerable group.>'® Yet, few have examined the relationship

e We provided evidence of the association between homelessness and health care utilization
for understudied groups, including American Indian and Alaska Native (AIAN), Asian, Native
Hawaiian or Pacific Islander (NHOPI) populations.

o We found larger associations for AIAN, Black, NHOPI, and White populations than Asian and
Hispanic populations, and the association was larger for males than females across racial and

e Using an innovative method in identifying homelessness status that is further assessed for
misclassification bias, our study provided findings needed for effective strategies to address

homelessness and its consequences.

between homelessness and health care utilization of racial and eth-
nic groups or their gender. We identified one study that examined
the risk of opioid-related hospital admissions and ED visits in rela-
tion to homelessness for Black, Hispanic, and White populations.*’
Little is known about the differential associations of homelessness
with ED visits and hospitalizations by race, ethnicity, and gender,
particularly for smaller groups, including AIAN, Asian, and NHOPI
populations.

Precursors of homelessness and its consequences vary across
populations.?°=22 A review of the literature indicated that socioeco-
nomic disadvantage along with racial discrimination was an important
precursor of homelessness for blacks and other racial and ethnic
minorities, while serious mental iliness and family problems were pre-
cursors for White individuals experiencing homelessness.?° The his-
torical displacement and discrimination in housing and mortgage
lending have led to the overrepresentation of the AIAN and Black
populations.> Women experiencing homelessness faced different
risks and vulnerabilities than men.?® For instance, homeless women
and transgender individuals are more likely to have experienced sex-
ual assault but less likely to have a traumatic brain injury than home-
less men.® Problems in health and health care access that vary by
race, ethnicity, and gender usually also do so among the
homeless.1%1518

Although the vulnerabilities and precursors of homelessness iden-
tified by these studies have the potential to influence acute care utili-
zation, existing studies did not investigate or did not provide
adequate evidence of the relationship between homelessness and
high-cost health care utilization, such as ED visits and hospitalizations
by race, ethnicity, and gender. Understanding the relationship is fur-
ther challenged by data limitations, including the data sources and the

quality of homelessness indicators used. Earlier studies of this
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relationship were based on survey data with small sample sizes and a
lack of a comparison group that consisted of individuals not
experiencing homelessness.2*~2” Other studies were limited to ana-
lyses of hospital discharge data not reflecting broader populations
experiencing homelessness or depended on unreliable homelessness
indicators reported at the time of discharge or death.'”?6-32 Such
indicators have been criticized for not being uniformly defined or
accurate, and no information is available to assess the misclassification
bias in their estimates.2?32

The homelessness crisis is exacerbated by the COVID-19 pan-
demic, which has disproportionately affected minorities and
women.>>** The homelessness crisis and the pandemic have
highlighted the inequities in the US health care system. Researchers
and policymakers need better measures of these inequities to address
them, improve population health, and reduce costs of care.

In this study, we close the evidence gap in the association of
homelessness with ED visits and hospitalizations by race, ethnicity,
and gender groups. We use a systematic approach to identifying
homelessness status that is assessed for misclassification bias, a large
administrative sample of low-income individuals, and a comparison
group of similar populations that are not experiencing homelessness.

To our knowledge, we are the first to examine the differential
association of homelessness with ED visits and hospitalizations by
race, ethnicity, and gender groups, particularly for smaller groups such
as AIAN, Asian, and NHOPI populations. We use claims and enroll-
ment data from a large administrative dataset, including millions of
complex and high use Medicaid beneficiaries in California, a state that
is racially and ethnically diverse and has the highest rate of homeless-
ness in the United States (46 per 10,000 in 2019), which has grown
by 16% from 2018 to 2019.%°

2 | METHODS

2.1 | Dataandsample
We used California's Medicaid claims and enrollment data for
2,421,491 complex and high use Medicaid beneficiaries who met eligi-
bility criteria for Whole Person Care (WPC) but were not enrolled.®¢37
(see Appendix Section 1 for details about WPC). We did not include
WPC enrollees in the main analyses because they received various
interventions designed to impact health care utilization. The WPC
Pilot program consisted of 25 different Pilot programs in 26 California
counties that provided care coordination, behavioral health, and social
services to high utilizer Medicaid beneficiaries.3®

Our study used exclusively 2018 data to identify homelessness
status and to construct ED and hospitalization indicators and demo-
graphics. We only used the 2017 claims data to construct lagged mea-
sures of health conditions to avoid simultaneity. We further used
available data from WPC to assess misclassification bias for homeless-
ness status in this study. This included the predictive performance
data from a model that assessed homelessness status among WPC

enrollees using a Pilot-reported homelessness indicator (Table A1).

2.2 | Measures

2.2.1 | Dependent variables

We created four measures of ED visits: the number of ED visits; fre-
quent ED visits (1 = 4+ ED visits; O otherwise)>**%; any ED visits due
to mental health disorders (1 = yes; O = no); and any ED visits due to
substance use disorders (1 = yes; 0 = no).

Similarly, we created four hospitalization variables: the number of
hospitalizations; frequent hospitalizations (1 = 2+ hospitalizations;
0 otherwise); high frequent hospitalizations (1 = 4+ hospitalizations;
0 otherwise)*!; and average length of hospitalization in days (length
of stay).

2.2.2 | Primary independent variable

The primary independent variable was whether beneficiaries experienced
homelessness in 2018. We constructed a binary indicator variable based
on residential addresses, diagnosis codes, and place of services codes as
described below. The secondary variable of interest was race and ethnic-
ity, which was from California's Medicaid enrollment and well measured;
less than 10% of records were missing race and ethnicity, and the distri-
bution by race and ethnicity is comparable to that from the American
Community Survey.*> We categorized beneficiaries into eight groups:
American Indian and Alaska Native (AIAN), Asian, Black, Hispanic, Native
Hawaiian and other Pacific Islander (NHOPI), Other or Multiracial,
Unknown, and White. Our third variable of interest was gender (female

vs. male) from the Medicaid enrollment data.

2.2.3 | Control variables
We included several measures of beneficiaries' demographics and
health conditions as covariates. These included age groups (18-34,
35-49, 50-64, and 65+) and an indicator of whether English was the
beneficiaries' primary language (1 = Yes, 0 = No). We also included
the number of months beneficiaries were enrolled in Medicaid in
2018 to account for the different lengths of Medicaid enrollment per
beneficiary. We further included the beneficiary's county of residence
to account for differences across counties, including health care
resources and barriers to accessing health care such as lack of trans-
portation, phone, inner-city residence, and care coordination.?®

We included indicators of disease burden and health status that
were one year lagged by using 2017 Medicaid claims data. Disease
burden was measured by the Chronic lliness and Disability Payment
System (CDPS) Score. The CDPS score is a summary score of risk
weights from 58 CDPS risk categories based on diagnoses; a higher
score indicates a higher burden of illness.*® Health status measures
included indicators for health conditions commonly used in the home-
lessness literature.>1° They consisted of 11 indicators for physical
health conditions and six indicators for behavioral health conditions,
listed in Table 1.
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TABLE 1 Descriptive statistics by beneficiaries' homelessness status

Outcome variables
Emergency department (ED) visits

Number of ED visits

Proportion with frequent (44) ED visit (%)

Proportion with any ED visits due to mental health

disorders (%)

Proportion with any ED visits due to substance

use disorders (%)
Hospitalizations

Number of hospitalizations

Proportion with frequent (2+) hospitalizations (%)

Proportion with more frequent (4-+)
hospitalizations (%)

Average length of stay
Control variables
Proportion of female (%)
Age groups (column percent, %)
18-34
35-49
50-64
65+

Proportion with English as primary language (%)

Race and ethnicity (column percent, %)
American Indian and Alaska Native
Asian
Black

Hispanic

Native Hawaiian and other Pacific islander

Other or multiracial
Unknown
White
Medicaid enrolled months (mean)

1-year lagged CDPS score (mean)

Proportion with physical health conditions (%)

Viral hepatitis

Cirrhosis

Human immunodeficiency virus
Hypertension

Asthma

Chronic obstructive pulmonary disease
Heart failure

Ischemic heart disease

Diabetes

Chronic kidney disease

Cancer

Experiencing
homelessness (N = 473,069)

1.57
11.56
9.85

9.54

0.36
6.34
1.46

2.038

56.30

40.40
25.70
24.41

9.49
84.68

1.10
2.57
17.55
35.76
1.04
3.57
6.31
32.10
9.37
1.06

3.89
6.22
1.25
27.72
10.52
8.75
4.95
5.69
15.00
12.13
1.62

Not experiencing
homelessness (1,948,422)

1.03
6.05
5.96

2.86

0.31
4.92
0.90

1.56

66.96

37.57
23.04
22.73
16.67
66.60

0.53
6.42
8.96
45.98
2.03
5.08
5.52
25.48
9.50
112

211
7.00
0.66
31.81
9.25
8.31
6.03
7.33
19.98
15.35
261

Total (N = 2,421,491)

1.14
7.13
6.72

4.17

0.32
5.20
1.01

1.65

64.88

38.12
23.56
23.06
15.27
70.13

0.64
5.67
10.63
43.99
1.83
4.79
5.67
26.78
9.48
111

246
6.85
0.78
31.01
9.50
8.40
5.82
7.01
19.01
14.72
241
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TABLE 1 (Continued)

Experiencing

homelessness (N = 473,069)

Proportion with behavioral health conditions (%)

Schizophrenia and other psychosis 10.00
Bipolar disorders 8.99
Depression 19.19
Anxiety 19.57
Alcohol abuse or dependence 15.21
Drug abuse or dependence 19.63

Not experiencing

homelessness (1,948,422) Total (N = 2,421,491)
4.79 5.81
4.64 5.49

15.01 15.83

16.00 16.69

11.36 12.11
7.46 9.84

Note: The overall analytic sample includes 2,421,491 complex and high-use Medicaid beneficiaries (defined in the text). A CDPS score of 1.11 means that,
given the prevalence of diseases in 2017, patients are expected to incur medical expenditure in 2018 that is 11% higher than the average expenditures of
the average California Medicaid beneficiaries. Race and ethnicity categories are listed in alphabetical order.

Abbreviations: CDPS, Chronic lliness and Disability Payment System; ED, emergency department.

FIGURE 1 Overview of the
two-stage analytic process to
study the associations of
homelessness with emergency
department visits and
hospitalizations. WPC denotes
California's Whole Person Care

First Stage: Homelessness Indicator

Predictions: homelessness based on residential address, diagnosis codes, and place of service codes.
Ground truth: WPC pilot reported homelessness status.

Prediction performance: sensitivity and specificity.

Predictive performance data were obtained from a model that assessed homelessness status among
WPC enrollee using a Pilot-reported homelessness indicator (Table Al).

Deploy the homelessness indicator

Second Stage: Econometric Estimation

Regression models

(WPC) Pilot program. MC-SIMEX

denotes the misclassification

simulation extrapolation

approach. “E-value” was

developed by VanderWeele and

Ding (2017)*.

2,421,491 complex
and high use Medicaid

(non-WPC)
beneficiaries

2.3 | Empirical strategy

We used a two-stage methodology for our analyses combining data
mining techniques with econometric estimations.**~#® Figure 1 maps

out our analytic process.

2.3.1 | First stage: identifying beneficiaries
experiencing homelessness

We identified beneficiaries experiencing homelessness (BEH) based
on diagnosis codes and place of service codes in Medicaid claims data
and textual classification data mining of their residential addresses in
Medicaid enrollment data (see Appendix Section 2 for more details).
Briefly, based on beneficiaries' residential addresses, we created three

homelessness flags: The keyword indicator flagged those with

*  Negative binomial regressions for count outcomes
¢ Logistic regressions for binary outcomes

Sensitivity analyses
*  Misclassification correction using MC-SIMEX
e Omitted variable bias assessment based on E-values

residential addresses that included keywords indicative of homeless-
ness; the non-existent indicator flagged beneficiaries whose addresses
did not match a real residential address by geo-matching*®; the facility
indicator flagged beneficiaries whose addresses matched to databases
of California substance abuse and mental health treatment centers,
hospitals, clinics, and social security administrations.** We further cre-
ated the fourth homelessness flag, the ICD/PQOS indicator, based on
the ICD-10-CM (International Classification of Diseases, Tenth Revi-
sion, Clinical Modification) diagnosis code (Z59.0) and a standard field
in Medicaid data called “place of service” that indicates services pro-
vided at a homeless shelter. Based on the 2018 monthly enrollment
data, we constructed these four indicators (keyword, non-existent, facil-
ity, ICD/POS). We then aggregated the annual data by categorizing
any individual as BEH if they had any of the indicators during any
month. Therefore, our homelessness indicator included individuals

who may have been housed for part of the year.
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2.3.2 | Second stage: econometric estimation of
health care utilization by race, ethnicity, and gender

We used a negative binomial regression model for the number of ED
visits, the number of hospitalizations, and length of stay and
accounted for the violation of the equidispersion assumption in our
data. We used the number of Medicaid enrollment months (m;) as the
exposure variable to adjust for different lengths of observation for

health care utilization measures. We estimated:

E(y;) = exp(p « Homelessness; + XiA+ Hiy + ¢ + €;).

For binary outcomes, we used a logistic regression model to esti-
mate the likelihood of utilization:

logit(y;) = a+ p * Homelessness; + XA + Hiy 4+ 6m; + ¢; + €,

where y; denotes health care utilization outcomes for individual i in
2018. Homelessness; equals to 1 if an individual is flagged as
experiencing homelessness by any of our four constructed homeless-
ness indicators in 2018; O otherwise. X; represents a vector of time-
constant covariates, including gender, age groups, race and ethnicity,
and primary language. H; contains a series of 1-year lagged health
measures based on 2017 Medicaid claims data, including CDPS
scores, 11 physical health conditions, and 6 behavioral health condi-
tions as listed above. m; represents the number of months enrolled in
Medicaid in 2018. ¢; denotes county fixed effects. ¢; is the error term.
We report heteroskedasticity-robust standard errors clustered at the
county level.

To examine the impact of experiencing homelessness by various
races, ethnicity, and gender groups, we tested whether the differential
associations of homelessness with ED visits and hospitalizations were
statistically significant using models with a three-way interaction term
(Homelessness; x RaceEthnicity; x Gender;) and reported the marginal
effects of homelessness per beneficiary per year by each race and
ethnicity and gender group. We also tested the statistical significance
of differences in these marginal effects across groups and applied the
Bonferroni correction method to correct the significance levels for
multiple comparisons.®®>* Results for those who identified their race
and ethnicity as “Other or Multiracial,” and “Unknown” were not
presented in the main text. However, we report them in the appendix
because they had a larger sample representation than other categories
(e.g., AIAN).

As sensitivity analyses, we assessed the misclassification bias of
the homelessness classifier developed in the first stage by applying
(MC-SIMEX)
approach.>2°% We also assessed the degree of omitted variable bias,

the misclassification  simulation  extrapolation
or how strongly an unmeasured confounder would explain away the
observed association between homelessness and health care utiliza-
tion conditional on the measured covariates. We used the “E-value”
proposed in VanderWeele and Ding*’ to measure the minimum
strength on the risk ratio scale*® (see Appendix Sections 3 and 4 for

more details).

We used SAS 9.4 to construct homelessness indicators and Stata
16.1 for all statistical analyses except for the MC-SIMEX approach,

which was conducted using R 4.1.2.

3 | RESULTS
3.1 | Comparing BEH and those not experiencing
homelessness

Among the 2,421,491 complex and high-use Medicaid enrollees,
19.54% were identified as BEH, and the rest did not (NBEH) (Table 1).
Compared to NBEH, on average BEH had more ED visits (1.57 visits
vs. 1.03 visits) and higher proportions of beneficiaries who had fre-
quent ED visits (11.56% vs. 6.05%), any ED visits due to mental health
disorders (9.85% vs. 5.96%), and any ED visit due to substance use
disorders (9.54% vs. 2.86%). Hospitalizations followed a similar pat-
tern, but the differences were slightly smaller. BEH had more hospital-
izations and had higher proportions of individuals who had frequent
(2+) and high frequent (4-+) hospitalizations per year and had a slightly
longer average length of stay (2.03 days vs. 1.56 days).

Compared to NBEH, BEH were generally younger and had a
smaller proportion who were female, but a higher proportion who
reported English as the preferred language. In addition, BEH had a
larger proportion who were AIAN, Black, Unknown racial and ethnic,
or White, but a smaller proportion who were Asian, Hispanic, NHOPI,
or Other or Multiracial groups. Beneficiaries from both groups had
similar lengths of Medicaid enrollment and CDPS scores. Although
they shared similar physical health conditions, NBEH reported a
slightly higher percentage of some chronic conditions (e.g., diabetes
and hypertension). On the other hand, BEH had a higher proportion
of beneficiaries who reported having infectious diseases (viral hepati-
tis and HIV). More importantly, behavioral health conditions were
more prevalent among BEH, especially for schizophrenia and other
psychosis (10.00% vs. 4.79%), alcohol abuse or dependency (15.21%
vs. 11.36%), and drug abuse or dependence (19.63% vs. 7.46%).

3.2 | Disparities in ED visits and hospitalizations
among BEH

Figure 2 reports ED visits and hospitalizations by race, ethnicity, and gen-
der groups among BEH. In our analytic sample of 473,069 Medicaid BEH,
AIAN, Black, and White populations (men and women) had the highest
number of ED visits and the highest rate of frequent ED visits, while Asian
and NHOPI populations had the lowest number of ED visits. Males had a
higher rate of any ED visits due to substance use disorders than females
for all racial and ethnic groups. We found fewer variations across racial and
ethnic groups in terms of hospitalization, but males had more hospitaliza-
tions than females. Males had a higher average number of hospitalizations
than females and a higher rate of frequent hospitalizations than females.
Males also had a longer length of hospital stay than females for all racial

and ethnic groups (see Appendix Tables A2 and A3 for more details).
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FIGURE 2 Disparities in (
emergency department visits and
hospitalizations among
beneficiaries experiencing
homelessness by race, ethnicity,
and gender groups.

(A) Emergency department visits.
(B) Hospitalizations. Shown are
unadjusted health care utilization
measures for beneficiaries
experiencing homelessness

(N = 473,069) by race and
ethnicity-gender groups. ED
denotes Emergency Department.
AIAN denotes American Indian
and Alaska Native. NHOPI
denotes Native Hawaiian and
other Pacific Islander. Tables A2
and A3 describe ED visits and
hospitalizations by homelessness
status for all race, ethnicity, and
gender groups, including those
who identified their race/
ethnicity as “Other or
Multiracial,” and “Unknown.”
Race and ethnicity categories are
listed in alphabetical order.

Zz

2
L

AIAN  Asian

15
L

Any ED, Mental Health Disorders
0 5

10

(Yes, %)

AIAN  Asian

C

AIAN  Asian

25

High-frequent Hospitalizations
(Yes, %)
0 05 1 15 2
Length of Stay (days)
0 1 2

AIAN  Asian

3.3 | The association between homelessness
status and health care utilization

Table 2 displays the marginal effects of homelessness on health care
utilization measures after adjusting for demographics and various
health conditions. Compared to NBEH, experiencing homelessness
was associated with 0.34 more ED visits per beneficiary per year,
which was statistically significant. Homelessness was also associated
with a higher probability of frequent ED visits (2.77 percentage points
[pp]), any ED visits due to mental health disorders (0.79 pp), and any
ED visits due to substance use (1.47 pp), which were all statistically
significant.

We also found a statistically significant impact of homelessness
on the number of hospitalizations; experiencing homelessness was
related to 0.03 additional hospitalizations per beneficiary per year.
Compared to NBEH, BEH had a higher likelihood of frequent

Number of ED Visits
0 05 1 1.5
0

Black Hispanic NHOPI

Black Hispanic NHOPI White

15
L

10
N

Frequent (4+) ED Visits
(Yes, %)

i 255
H HSRHealth Services Researchl

AIAN  Asian Black Hispanic NHOPI White
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White

20
|

15
L

Any ED, Substance Use Disorders
(Yes, %)
10

Number of Hospitalizations
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! L L L L

Black Hispanic NHOPI

Black Hispanic NHOPI White

AIAN  Asian Black Hispanic NHOPI White
| Males Females
12}
c
S @1
©
N
227
2°.
£8+1
=<
S
o
o
w
White AIAN  Asian Black Hispanic NHOPI White
-
AIAN  Asian Black Hispanic NHOPI White
| Males Females |

hospitalizations (0.68 pp), more frequent hospitalizations (0.28 pp),
and longer length of stays (0.53 days). All findings were statistically
significant.

3.4 | Differential associations of homelessness
with health care utilization by race, ethnicity, and
gender

Our models with interactions between homelessness, race, and eth-
nicity, and gender that compare BEH with NBEH within each race and
ethnicity-gender subgroup revealed differential associations of home-
lessness with ED visits (Figure 3A and Table A4). For males, the asso-
ciations between homelessness and the number of ED visits for Black
and White people were similar and statistically larger than that of

Asian and Hispanic individuals (Figure 3A). The association for AIAN
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includes understudied AIAN, Asian, and NHOPI populations. We can
assess the predictive performance of our homelessness identifier (sensitiv-
ity = 65.58%, and specificity = 70.19%) and, more importantly, use the
information to mitigate potential misclassification bias. Prior studies using
the State Inpatient Datasets rely on the homelessness flag reported by
hospitals at the time of discharge or death to identify patients experienc-
ing homelessness, but these studies could not assess the measurement
and reporting bias in homelessness status. Some researchers have
questioned the accuracy of the homelessness flag.31*32 Some other studies
have linked Medicaid or all-payer claims data to administrative records
from homelessness-related programs.>*>> Yet, most of these studies only
included homeless people in the analysis. In addition, Medicaid complex
and high utilizer NBEH are more comparable to BEH than the general
low-income population and the overall housed Medicaid enrollees used in
prior studies.>*? As such, the independent influence of homelessness can
be more accurately isolated in our study.

Among BEH, we found that AIAN, Black, and White populations
(men and women) had the highest ED visits than other racial/ethnic
groups. However, we found fewer variations across racial and ethnic
groups regarding hospitalization among BEH, although males had
more hospitalizations than females. The lower overall rates of acute
care utilization for women may be because women experiencing
homelessness are more likely to use outpatient care rather than hos-
pitalizations.>** Existing structural barriers to accessing health care
systems could compound the different patterns in health care utili-
zation among the homeless population.’®®” For example, Asian
Americans experiencing homelessness may have more access bar-
riers due to lack of cultural competency of providers, variation in
health navigation skills, and stigma associated with the use of ser-
vices for mental illness or substance use disorders.’®~¢° The COVID-
19 pandemic may have worsened these access disparities for Asian

Americans.6%2
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Our findings of a higher likelihood of ED visits for mental health
disorders and substance use disorders associated with homelessness
are consistent with the higher prevalence of these conditions among
those experiencing homelessness.>® Other research that highlights
reasons for higher use of acute services includes restricted access to
primary care and medications, inability to manage care, challenges in
complying with provider recommendations and prescription use, seek-
ing shelter at the ED, and discrimination and exclusion due to housing
status.>¢%¢* Research also indicates that exposure to harsh conditions
such as weather or violence can also increase the use of the ED and
hospitals.6>%¢

Our new findings on the differential associations of homelessness
with ED visits and hospitalizations by racial/ethnic and gender groups
are noteworthy. Many barriers could worsen health care access and
utilization for BEH. For example, the high rates of ED visits and hospi-
talizations among Black men and women may result from increased
violence on the streets, limited access to outpatient care, or the ability
to get medications.®”¢® The smaller association for Hispanic males
and females may reflect a higher likelihood of intermittent homeless-
ness because they may have opportunities to live with family or fri-
ends and avoid continuous exposure to harsh conditions while
unhoused.?® Prior evidence showed that women were less likely to
use hospital services but more likely to use physician services.®” Fur-
thermore, the rate of unsheltered homeless is much higher for AIAN
and NHOPI populations (56% and 57%, respectively) relative to the
Black population (25%) and homeless individuals overall (37%), which
partly explains the larger association of homelessness and acute

health care utilization such as ED visits and hospitalizations.”®

4.1 | Limitations

First, our method of identifying those experiencing homelessness is
imperfect, but we aimed to address this problem by assessing the level
of misclassification bias.

Second, our cross-sectional methodology did not assess causal
relationships between homelessness and service use. The control of
1-year lagged health status measures partially accounted for reverse
causality concerns when using health status indicators. While we con-
trolled for physical and behavioral health conditions in our analyses,
we lacked data on exposure to adverse events while experiencing
homelessness or barriers to health care use and self-care. We
addressed these problems by further analyses and found that our esti-
mates were robust to omitted variable bias.

Third, our data lacked relevant socioeconomic variables, past
experiences of discrimination or trauma, and homelessness experi-
ences that may have led to different use patterns. This prevented us
from investigating all reasons attributed to the differential associa-
tions by groups.

Fourth, our study relied on Medicaid claims and enrollment data.
The data inevitably excluded individuals who did not enroll in Medic-
aid (e.g., veterans) and uninsured individuals; our study also does not
account for the avoidance of health care. In addition, although
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transgender and gender nonconforming homelessness is very preva-

lent in the United States, our measure of gender from enroliment data
only includes males and females.”*

Last, we used data from 2018, which was before the COVID-19
pandemic. Our results may not be generalizable to the years after the
pandemic. As the COVID-19 pandemic disproportionately affects
people of color and women, disparities in homelessness and its related
impacts on health care utilization may worsen and warrant further

research.

4.2 | Policy implications

Our findings have implications for policies that can promote health
equity. Policies can promote the use of promising interventions such
as care coordination to increase the integration of medical, behavioral,
and social services to address all the patients' needs. Inclusion of ser-
vices such as housing support, medical respite, and recuperative care
in Medicaid is crucial. Programs based on the concept of Housing First
reduce exposure to adverse conditions and reduce the need for acute
services.”? Provision of respite care following hospitalizations reduces
readmissions.”? Provision of recuperative care will reduce the use of
ED for services that can be provided at lower intensity settings.

Our findings of differential use of acute services by race, ethnic-
ity, and gender suggest that optimal strategies to improve the health
of the unhoused require tailored interventions for each group. For
example, addressing the high use of ED among unhoused Black
females and the higher likelihood of death for these women found in
other research indicate the need to prioritize outreach to this group.”®
These programs should consider the unique vulnerabilities from rac-
ism, sexism, and state-perpetrated violence like racialized incarcera-
tion and the disproportionate burden from the COVID-19 pandemic
on this group.”*~”” Prior evidence suggests tailored primary care ser-
vice design was related to better care experience among patients
experiencing homelessness.”®

Interventions should also consider variations in factors contribut-
ing to homelessness, barriers to outpatient services and self-care, and
support services that assist patients with getting culturally competent
care. Current efforts to curtail the high use of costly care in California
and elsewhere have included implementing programs such as WPC
that focus on high utilizing beneficiaries and providing supportive
housing services to increase the likelihood of being housed and
remaining so. The evidence from evaluations of this program indicates
the importance of using community health workers and peers with
lived experience to build rapport and trust and effectively coordinate
the care needed by BEH.%” Racial, ethnic, and gender concordance of
these providers with these beneficiaries is likely to increase the effec-
tiveness of these interventions. Future research is warranted to eluci-
date potential drivers for the differential associations of homelessness
with ED visits and hospitalizations by race, ethnicity, and gender.

In addition, policies that address the underlying causes of home-
lessness are needed. These included policies that reduce structural

inequities such as lack of affordable housing, income inequities, and
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incarceration in lieu of adequate behavioral health and social ser-

vices.>”? Policies that address structural racism and discrimination in
housing, employment, and criminalization are also needed.® Policies
are also needed to improve social determinants of health, including

employment training, affordable housing, and economic support.

5 | CONCLUSIONS

Using an innovative method to identify BEH from the large adminis-
trative data, we provided new evidence on how homelessness and
race, ethnicity, and gender differences impact health care utilization,
particularly for those frequently underrepresented in data and
research, including AIAN, Asian, and NHOPI populations. We
showed differential associations by race, ethnicity, and gender
groups. Our findings are fundamental and useful for effective strate-

gies to pursue health equity by addressing homelessness and its

consequences.
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