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Abstract

Objective. To examine racial/ethnic differences in emergency department (ED) transfers to
public hospitals, and factors explaining these differences.

Data sources and Study Setting. ED and inpatient data from the Healthcare Cost and
Utilization Project for Florida (2010-2019); American Hospital Association Annual Survey
(2009-2018)

Study Design. Logistic regression examined race/ethnicity and payer on the likelihood of
transfer to a public hospital among transferred ED patients. The base model controlled for patient
and hospital characteristics, and year fixed effects. Models II and III added urbanicity and
hospital referral region (HRR), respectively. Model IV used hospital fixed effects, which
compares patients within the same hospital. Models V and VI stratified Model IV by payer and
condition, respectively. Conditions were classified as emergency care sensitive conditions
(ECSCs), where transfer is protocolized, and non-ECSCs. We reported margmnal effects at the
means.

Data Collection / Extraction Methods. 1,265,588 adults

Principal Findings. Black patients were more likely to be transferred to public hospitals
compared to White patients in all models except ECSC patients within the same mitial hospital
(except trauma). Black patients were 0.5 to 1.3 percentage pomts (pp) more likely to be
transferred to public hospitals than White patients in the same hospital with the same payer. In
the base model, Hispanic patients were more likely to be transferred to public hospitals
compared to White patients, but this difference reversed after controlling for HRR. Hispanic
patients were -0.6pp to -1.2pp less likely to be transferred to public hospitals than White patients

in the same hospital with the same payer.



Conclusions. Large population-level differences in whether ED patients of different
races/ethnicities were transferred to public hospitals were largely explained by hospital market
and the initial hospital, suggesting that they may play a larger role in explaining differences in

transfer to public hospitals, compared to other external factors.

Keywords: 5-7
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e Transfers
e Public hospital
e Disparities

e Race and ethnicity

Abbreviations:

AHRQ = Agency for Healthcare Research & Quality; CCS = Clinical Classification Software for
ICD-9-CM; CCS-R = Clinical Classification Software Refined (CCS-R) for ICD-10- CM; CPT =
Current Procedural Terminology; ECSC = emergency care sensitive condition; ED = emergency
department; EMTALA = Emergency Medical Treatment and Labor Act; HCUP = Healthcare
Cost and Utilization Project; HRR = hospital referral region; PP = percentage pomt ; STEMI =

ST-elevation myocardial infarction



What is known on this topic
e Uninsured and Medicaid patients are more likely to be transferred from the emergency
department than privately-insured patients
e Hispanic and Black patients are less likely to be transferred from the ED than patients
who are White, although this varies by condition
e Little is known about whether there are disparities in where Black or Hispanic patients

are transferred to or what factors may be most important in determining the transfer.

What this study adds

e Black non-Hispanic emergency department patients were more likely to be transferred to
public hospitals than White non-Hispanic patients, even for patients within the same
mitial hospital and the same payer

e After accounting for market, Hispanic emergency department patients were less likely to
be transferred to public hospitals than White non-Hispanic patients, even within the same
mitial hospital and the same payer

e Large population-level differences in whether emergency department patients of different
races/ethnicities were transferred to public hospitals were largely explained by the

hospital market and the mitial hospital



Introduction

Access to hospital-based emergency care is an important population health metric,! but it
is not equitable. Emergency department (ED) capability and capacity vary geographically,?-
with patients in high racial/ethnic minority and low-income communities having less ED access
because of closures’® and crowded EDs,’ resulting in lower access to advanced cardiac care,!?
certified stroke hospitals,'!-!3 and trauma centers.!* Transfers between hospitals can link
disadvantaged communities to definitive care provided by hospitals in other areas. While the
Emergency Medical Treatment and Labor Act (EMTALA) requires Medicare-participating
hospitals to provide emergency care to all patients regardless of race/ethnicity, payer, or any non-
clinical characteristics, its scope in relation to transfers is limited. Despite its mitial purpose — to
prevent hospitals from “dumping” disadvantaged patients on public hospitals — EMTALA does
not require that patients with the same condition be transferred to the best, or even the same,
receiving hospital. Yet, little research examines racial/ethnic disparities in ED transfers,
specifically i differences in where patients are transferred, or what may drive disparities.

Previous literature on disparities in ED transfers has focused on whether there are payer-
based differences in likelihood of transfer. Medicaid and uninsured patients are more likely to be
transferred from the ED than privately-insured patients,!>-'® even when the initial hospital likely
has capability to treat the condition.!” Since Black and Hispanic patients are more likely to have
Medicaid or be uninsured,? they may be more likely to experience ED transfers. While
descriptive studies suggest no racial/ethnic difference in the likelihood of transfer,'® Zachrison et
al. (2022) found that Hispanic ED patients with acute ischemic stroke were less likely to be
transferred than White patients, even though there was no difference i likelihood of presentation

to an initial hospital with capability.?! Hospitalized patients who are Black are less likely to have



been transferred than patients who are White,?2-2# although the probability of inpatient transfer
for patients who are Hispanic compared to White patients varies depending on condition.*2> In
summary, prior research suggests that compared to privately-insured patients, Medicaid and
uninsured patients are more likely to be transferred, while compared to White patients, Black and
Hispanic patients are less likely to be transferred.

The purpose of this study was to examine whether race/ethnicity is associated with ED
transfer destination. Specifically, we focused on racial/ethnic differences in transfers to public
hospitals and potential explanations. We hypothesized that Black and Hispanic patients would be
more likely to be transferred to public hospitals than White patients, and that these differences
would be primarily due to differences in where patients itially present, as described in greater
detail below.

Racial and ethnic differences i transfers to public hospitals may be important for three
reasons. First, while not true for all public hospitals or conditions,?® safety net hospitals?’-3? and
public hospitals’! on average score worse on public reporting, readmissions, and quality
improvement metrics than non-public hospitals. Second, safety net hospitals are often
overcrowded, and ED overcrowding is associated with adverse outcomes including higher
mortality, both for ED patients®2-3> and inpatients in those hospitals.3¢-37 Thus transfers to
already-overburdened safety net hospitals might worsen patient outcomes, both for the
transferred patient and for patients already at those safety net hospitals. Third, racial and ethnic
differences in where patients are transferred — if not explaned by geography, surance, or
condition -- may suggest a dual standard of treatment, particularly given the historical context of
EMTALA and patient dumping. It might suggest that public hospitals are perceived to be the

hospital of choice for racial/ethnic minoritized patients.



Conceptual Framework

To better understand the potential source of racial disparities, we relied on the Hospital
Transfer Network Equity—Quality (NET-EQUITY) conceptual framework, a framework we
developed for understanding the equity of hospital transfer networks.*®* NET-EQUITY suggests
that the structure of hospital transfer networks is influenced by mternal and external factors.
Internal factors include hospital culture, ownership,'> and provider specialty, training, and
experience. Hospitals also vary in the number of transfer partners.?®

Four external factors that influence the structure of hospital transfer networks are the:
sociocultural and physical/built environment; economic environment; provider environment; and
regulatory environment. In this study, we examine first whether there are racial/ethnic
differences in whether ED patients are transferred to public hospitals, and second, how the
mternal factors and first three external environments influence or mediate these differences.
(Figure 1)

Sociocultural and Physical/Built Environment. The sociocultural and physical/built
environment may influence whether there are differences in where patients are transferred.*® For
mstance, mitial hospitals are less likely to be n the most urban areas, while receiving hospitals
are more likely to be in those areas.’® Ambulances in rural areas may be reluctant to transfer long
distances since that reduces availability.#! Hospital markets may also influence disparities in
transfer to public hospitals. For instance, markets may differ in the number of potential receiving
hospitals and distance between potential receiving hospitals;>® whether there are public hospitals;

and capability of potential receiving hospitals.



Economic Environment. The economic environment may influence the choice of
receiving hospital. For mstance, iitial hospitals may transfer patients to different receiving
hospitals based on patients” perceived or actual ability to pay,** or based on expected
reimbursement rates, which are lower for uninsured and Medicaid patients than Medicare and
privately-insured patients.*3 Receiving hospitals may be less likely to accept transfer patients if
they have unfavorable insurance, particularly if the transfer is not one governed by EMTALA.#4

Provider Environment. We define “provider” broadly to imclude both care providers
within hospitals and hospitals themselves. It includes physicians’ personal relationships,
mstitutionalized preferences, and regionalization that influence the choice of receiving hospital
Hospitals may have routinized transfer procedures for certain conditions, including the choice of
transfer partner.*>*’ Routinization of transfers may be more likely to occur for emergency care
sensitive conditions (ECSCs),*3:# which are “conditions for which rapid diagnosis and early
mtervention in acute illness or acutely decompensated chronic illness improve patient
outcomes, ™ such as ST-elevation myocardial infarction (STEMI), stroke, and major trauma. In
this study, we examine differences in transfer to public hospitals for ECSCs and non-ECSCs, as

well as certain ECSC and non-ECSC conditions.

Methods

We combined 2010-2019 all-payer ED and mpatient hospital discharge data for Florida,
obtained from the Healthcare Cost and Utilization Project (HCUP) State Inpatient Databases and
State Emergency Department Databases data, with American Hospital Association Annual

Survey (2009-2018) hospital characteristic data, and median household income data for the



patient ZIP code from the Area Health Resource File. We use pre-COVID-19 data due to
fundamental difference in ED use and transfers during the acute phase of the pandemic.>'-3

Our sample consisted of adult ED transfers from non-federal, general medical hospitals.
Initial and receiving hospitals could be public or non-public. ED transfers were a new ED or
mnpatient visit at another hospital on the same or next day.?3-34-36 Ifthere were multiple transfers,
we included only the first transfer. Although there are alternative transfer definitions, including
using disposition codes with timing,!3-17-3%57 we defined transfers using timing only to minimize
bias. Sample bias may occur when defining transfers using disposition status if use of transfer
disposition codes vary by payer (e.g. Medicare requires the code). Furthermore, using disposition
excludes “indirect referrals,™? where patients are not formally transferred, but instead told at
discharge to go to another hospital. At one urban public hospital, almost 20% of ED patients
treated for orthopedic mjuries were indirectly referred, and almost 90% of these patients were
uninsured.*?

We excluded visits by patients younger than age 18, who died during the transfer, and
were transferred to receiving hospitals lacking ownership mnformation. (Appendix I)

This project was approved as exempt by the Pennsylvania State University’s Institutional

Review Board. We report results using the STROBE checklist.

Variables

Our outcome was a binary indicator of hospital ownership; public hospital (city, county,
or state-owned facility), versus a non-public hospital.

Our main predictors were race/ethnicity and primary payer, as coded m HCUP.

Race/ethnicity was: White non-Hispanic, Black non-Hispanic, Hispanic, or Other/Missing,
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Asian/Pacific Islander was categorized as “Other” because of sample size. Payer was the
expected primary payer: private/commercial, Medicare, Medicaid, uninsured, or Other/Missing,
Medicare managed care (e.g., Medicare Advantage) and dual eligible patients were coded as
Medicare.

The covariates were visit and hospital characteristics. Visit characteristics were: age, sex,
race/ethnicity, payer, Charlson comorbidity index,®-%° weekend visit indicator, and severity. We
proxied severity using billing codes that correlate with triage levels,®! creating a dichotomous
variable for visits with codes suggesting more severe conditions (e.g. critical care services or
more complex medical decision-making®?). (Appendix II) The hospital characteristics were:
academic status, hospital size (0-99, 100-299, 300-499, and 500+ beds), and urbanicity
(truncated 2013 National Center for Health Statistics Urban-Rural Classification Scheme for

Counties®3).

Statistical Analyses

We compared visit and initial hospital characteristics across different racial/ethnic
groups. We tested for race/ethnicity and payer differences in transfer patients using chi-squared
and Kruskal-Wallis rank tests, as appropriate.

The study objective was to examine the extent to which internal and external factors
mnfluence racial/ethnic differences in ED transfers to public hospitals. We evaluated the extent to
which accounting for the internal and external factors change the extent to which race/ethnicity
predicts the likelihood of transfer to public hospitals. We began with a base model (Model I) that
controlled for visit and mitial hospital characteristics. We then controlled for two aspects of the

sociocultural and physical/built environment, urbanicity (Model II) and hospital market (Model
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IIl). Models I-1II represent state-level estimates. Models IV through VI control for differences
within the same initial hospital using hospital fixed effects. Model IV controls for mnternal
hospital factors using hospital fixed effects (Model IV). The hospital fixed effect model was
stratified by payer (Model V) to examine the economic environment, and condition (Model VI) to
examine the provider environment. Since adjusted odds ratios are difficult to compare between
models,%*-66 we report marginal effects®’-%% for significant odds ratios (p<0.05) that represent the
average differences in the predicted probability of transfer for every patient if we changed
races/ethnicity but held all else constant. We also report percent differences using the predicted
probability of White or private patients who were transferred to a public hospital as the
denomimator. Specific details about each model follows.

Model Iused hospital-clustered standard errors and year fixed effects, controlling for age,
age-squared, sex, comorbidity index, weekend visit, diagnosis at the mitial ED visit, severity,
mitial hospital academic status, and initial hospital bed size. We used age and age-squared
because of non-linear relationships. Diagnosis was categorized using AHRQ’s Clinical
Classification Software (CCS) for ICD-9-CM and Clnical Classification Software Refined
(CCS-R) for ICD-10- CM.5%70

Sociocultural and Physical/Built Environment. In Model II, we added the urbanicity of

the initial hospital to Model 1. In Model III, we replaced urbanicity with hospital referral region
(HRR)"! fixed effects. Prior research used HRRs to measure hospital markets for transferred
patients.*” The HRR fixed effects model examines the within-HRR difference in probability of
transfer to a public hospital. Because HRR represents a geographic market, the HRR fixed
effects model controls for market-level differences i hospital distribution and local geography,

such as the number of public hospitals.
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Internal Hospital Factors. In Model IV, we used logistic regression modeling with

hospital fixed effects to examine the association between race/ethnicity and payer on the
likelihood of transfer to a public hospital for patients within the same initial ED.”2

Economic Environment. In Model V, we stratificd Model IV by payer. This model

compares patients with the same payer who are within the same hospital, examining if there are
racial/ethnic differences in the likelihood of transfer to a public hospital

Provider Environment. In Model VI, we stratificd Models IV and V by condition.

Specifically, we began by stratifying the sample into patients with an emergency care sensitive
condition (ECSCs) (STEMI, moderate/major trauma, stroke, out-of-hospital cardiac arrest,
sepsis) or non-ECSC, and then further stratified this “all ECSC conditions” or “all non-ECSC
conditions” by payer. Next, we included all payers but stratified on specific conditions. We could
not stratify both by payer and specific condition because of sample size. For ECSCs, we further
stratified analyses for three conditions based on sample size and transfers that are often
protocolized: STEMI, stroke, and moderate/major trauma.’® At least 95% of HRRs had at least
one stroke center, trauma center, and PCI-capable hospital identified as a destination hospital in
EMS protocols or the state licensing agency. For non-ECSCs, we selected three conditions that
were among the most frequent primary diagnoses of transferred patients: abdominal pain,
nonspecific chest pain, and headache, including migraine. For the ECSC/non-ECSC analyses and
major trauma, we continued to control for diagnosis using CCS and CCS-R. We did not control
for diagnosis for the other specific conditions. The ICD-9/10 and CCS/CCS-R diagnosis codes

for these conditions are listed in Appendix II.

Sensitivity Analyses
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We conducted robustness checks. First, Model III controls for HRR but not urbanicity
since urbanicity was mostly constant for HRRs. In sensitivity analyses, we control for both.
Second, we added potential confounders to Model III in separate models. These were:
ownership, distance traveled from the mitial hospital to the transferred hospital, Medicare age
stratification (under 65 versus 65+), patient household ncome, and system membership for the
mitial hospital. Hospitals belonging to hospital systems may preferentially transfer patients
within that system,”>’* changing the probability of transfer to a public hospital if the system does
not include a public hospital. Third, to address possible sample bias, we ran two additional
models for Models III and IV. In the first, we excluded patients initially presenting to hospitals
that are in systems with public hospitals. In the second, we excluded observations where initial
hospitals were in HRRs without public hospitals. We did not do this in the main analysis since
19% of transfers were to hospitals outside of the HRR, perhaps because HRR may not fully
reflect the ED market.”! Fourth, we assessed the impact of including transfer disposition codes in

Models III and IV.

Results

Descriptive Statistics

We examined 1,265,588 adult ED patients transferred from 187 hospitals. In our sample,
31 (16.6%) hospitals were public, and operated in 10 of 19 HRRs across the state. On average,
HRRs with public hospitals were larger and had a higher percentage of transfer patients who
were Black or Hispanic, but these differences were not statistically significant. 62.0% of
transferred ED patients were White, 13.5% Hispanic, and 21.8% Black. (Table 1) 55.0% of the

patients were female. 29.4% were enrolled in Medicare, 23.9% were uninsured, 23.6% had
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Medicaid, and 19.2% were enrolled in private insurance. Compared to White patients, Black and
Hispanic patients were younger, less likely to have a higher triage level, more likely to have
Medicaid and less likely to have Medicare, and had fewer comorbidities. These differences were
all statistically significant (p<0.001).

Among all patients transferred from ED, 13.6% of patients were transferred to public

hospitals.

Adjusted Analyses

In this section, we report the percentage point (pp) differences in transfer to a public
hospital compared to White or privately-insured patients only if the marginal effects were
statistically significant. Odds ratios are in Appendix III.

In the base model (Model 1), which controlled for patient and hospital characteristics,
Hispanic and Black patients were 7.0 percentage points (pp) (60.9%) (95% CI: 3.4, 10.5) and
5.1pp (44.3%) (95% CI: 1.9, 8.2) more likely to be transferred to a public hospital compared to
White patients. (Figure 2; Table 2) Compared to privately-insured patients, uninsured patients
were 1.7pp (12.1%) (95% CI: 0.06, 3.3) more likely and Medicare patients were 1.9pp (13.6%)
(95% CI: -3.2,-0.5) less likely to be transferred to public hospitals. (Figure 2; Table 2)

Sociocultural and Physical/Built Environment. In Model II, (controlling for patient and

mitial hospital characteristics and hospital urbanicity) Hispanic and Black patients were 9.2pp
(81.4%) (95% CI: 5.4, 13.0) and 5.0pp (44.2%) (95% CI: 2.1, 7.9) more likely to be transferred
to a public hospital compared to White patients. (Figure 2; Table 2) Uninsured patients were

1.7pp (12.3%) (95% CI: 0.3, 3.1) more likely and Medicare patients were 1.5pp (10.9%) (95%
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CI: -2.7,-0.3) less likely to be transferred to a public hospital than privately-insured patients.
(Figure 2; Table 2)

Model III suggests that compared to White patients within the same HRR, Black patients
were 1.9pp (14.1%) (95% CI: 0.06, 3.8) more likely to be transferred to public hospitals. (Figure
2; Table 2) Within the same HRR, Hispanic patients had lower odds of transfer to a public
hospital, but this was not significant (p=0.056). Uninsured patients were 2.2pp (16.8%) (95% CI:
1.0, 3.5) more likely to be transferred to a public hospital than privately-insured patients within
the same HRR. (Figure 2; Table 2)

Internal Hospital Factors. Model IV suggests that, compared to White patients within the

same initial hospital, Hispanic patients were 0.7pp (5.1%) (95% CI: -0.8,-0.6) less likely and
Black patients were 0.8pp (5.9%) (95% CI: 0.6, 0.9) more likely to be transferred to public
hospitals compared to White patients within the same mitial hospital. (Table 2) Compared to
privately-insured patients within the same initial hospital, uninsured and Medicaid patients were
1.6pp (12.0%) (95% CI: 1.5, 1.8) and 0.6pp (4.5%) (95% CI: 0.5, 0.8) more likely to be
transferred to public hospitals, while Medicare patients were 0.6pp (4.5%) (95% CI: -0.7,-0.4)
less likely. (Table 2)

Economic Environment. In Model V, we controlled for patient characteristics and

hospital fixed effects, but stratified by payer. (Figure 3) White patients were most likely to be
transferred to public hospitals if they were uninsured (16.3%), and least likely if they had
Medicare (12.5%). Compared to White patients from the same initial hospital and with the same
payer, Hispanic patients were from 0.6pp to 1.2pp (4.0% to 8.9%) less likely to be transferred to
public hospitals, (Figure 3; Table 2) and Black patients were from 0.5 to 1.3pp (3.1% to 9.6%)

more likely to be transferred to public hospitals. (Figure 3; Table 2) The Black-White difference
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between uninsured and Medicaid patients was the least for patients with no nsurance and
Medicaid (0.5pp for both) (95% CI: 0.3, 0.8) and most for patients with Medicare (1.2pp) (95%
CI: 0.9, 1.4) and private insurance (1.3pp) (95% CI: 1.0, 1.6).

Provider Environment. Model VI found differences in the probability of transfer to public

hospital by condition. (Figure 4) Note that the scales for each figure within Figure 4 differ.
Race/ethnic differences in transfer to a public hospital from the same hospital for ECSC
conditions were non-significant, except for major trauma (Figure 4a) where Hispanic and Black
patients had higher probability of transfer to public hospitals compared to White patients.
Race/ethnic differences in transfer to public hospitals was generally non-significant for patients
with ECSCs with the same payer and from the same initial hospital, except for uninsured patients
(Figure 4b).

For non-ECSC conditions, Hispanic patients were 0.7pp (5.1%) (95% CI: -0.9, -0.6) less
likely, and Black patients were 0.8pp (5.8%) (95% CI: 0.7, 0.9) more likely to be transferred to a
public hospital compared to White patients at the same hospital. (Figure 4c; Table 2) This
relationship generally held true across specific conditions (Figure 4c¢) and when comparing
patients with the same payer (Figure 4d).

Sensitivity Analyses. The sensitivity analyses results were similar in direction and

magnitude to the main analysis (Appendix IV), suggesting that the results were robust.

Discussion
Our study suggests that Black non-Hispanic patients were consistently more likely to be
transferred to public hospitals compared to White non-Hispanic patients, although the size of the

difference varied widely. There was a small Black-White difference in the probability of transfer
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to a public hospital even for patients from the same initial hospital, even when they had the same
payer and the same condition. The exception was in models focused on ECSCs, where only
Black patients with major trauma were more likely to be transferred to public hospitals compared
to White patients. While the non-significance of the STEMI and stroke results may reflect small
sample size, these differences may also be less likely to occur for conditions where transfer is
highly protocolized.

The large difference i the population-level (base) model — 5.1pp higher probability —
was substantially reduced after controlling for hospital market, 1.9pp, and still further reduced
after examming differences from the same mitial hospital, 0.8pp. Considering the largest
reduction in the probability of transfer occurred when controlling for hospital market fixed
effects suggests that geography may be particularly important in determining public hospital
transfers for Black patients compared to White patients. For instance, social determinants of
health at the regional health care market level, including the distribution and availability of
hospital services, may play a role. In addition, market differences may reflect important
differences in presenting hospital, since we found Black and Hispanic patients are more likely to
mitially present to larger, more urban and public hospitals than White patients.

Hospital market also played a key role in transfers to public hospital for Hispanic patients
compared to White patients. Adding market reduced the magnitude of the difference compared to
population-level (base) and adding fixed effects reversed the relationship between ethnicity and
public hospital transfer, from 7.0 percentage points in the base model to -0.7 percentage points in
the hospital fixed effects model (Figure 2). The reversal of the relationship suggests there may
be ecological fallacy in the base model. Specifically, Hispanic patients may tend to live in

hospital markets where all patients are more likely to be transferred to public hospitals. Thus,
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Hispanic patients may be more likely to be transferred to public hospitals than White patients on
a population level, but less likely to be transferred to public hospitals than White patients in the
other models.

We may have observed differences in the probability of transfer to public hospitals for
several reasons. First, there could be unmeasured confounding. For example, the payer-stratified
non-ECSC condition model suggested that the Black-White difference was 1.3pp for Medicare
patients from the same hospital, the corresponding E-value”> suggests that an unmeasured
confounder associated with both a patient being Black and being transferred to public hospital
with a risk ratio of 1.7 could explain away the association, but the unmeasured confounder must
be uncorrelated with hospital, patient severity, weekend/weekday, hour of presentation,
diagnosis, comorbidities, age, and sex.

Second, patients of different races/ethnicities might request to be transferred to different
hospitals. Approximately 4% of hand surgery patients are transferred because of patient or
family request.”® If this generalizes, a rough estimate suggests our results could be explained if
approximately 80.0% more Black patients with non-ECSC conditions requested transfer to a
public hospital compared White patients at the same initial hospital. This is so large that it seems
immprobable to explain the whole difference. Future research could evaluate the extent of patient
or family request on transfer destination.

Third, the differences we observe could reflect sample bias. Because our sample consists
only of transferred ED patients, it is possible that patients of different races/ethnicities may be
non-comparable on unmeasured factors if patients vary in the likelihood of being transferred.
There is some support for this. Emergency medical services may mitially transport Black patients

to different hospitals than they do White patients, even those living within the same zp code;””-”
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differences in where patients are initially transported might influence the likelihood that a patient
is transferred. In addition, previous literature primarily found that Black patients are less likely to
be transferred than White patients,?>-2# but that this relationship varies for Hispanic inpatients
depending on condition.?!-2#25 This could explain why Hispanic patients with major trauma were
more likely to be transferred to a public hospital compared to White patients, but less likely to be
transferred for all other conditions examined. Nonetheless, previous literature does not fully
answer the question of why there are differences in the likelihood of transfer, nor why it could
result in transfer patients with the same payer or condition being transferred to different

receiving hospitals.

Fourth, the observed differences might result from implicit bias or discrimination.
Providers might determine transfer destination based specifically on race/ethnicity, because
race/ethnicity mfluence their perceptions of patients’ clinical states or their assumptions about
patients’ msurance. For instance, providers may assume that Black patients are uninsured and
would prefer to be transferred to public hospitals. There is some evidence that providers make
these assumptions. In a “secret shopper” study using simulated patient callers, primary care
offices asked more frequently about insurance when a caller self-identified as non-Hispanic
Black or Hispanic, compared to White.® Our findings that the Black-White difference in transfer
to public hospital is smaller when patients with non-ECSCs are uninsured or have Medicaid,
compared to when they have Medicare or private insurance, may be consistent with this
mterpretation.

Regardless of why the differences occur, the fact that there are differences in receiving
hospital — particularly for Black versus White patients —is concerning, even if the majority of the

difference comes from differences in market and initial hospital. To the extent that disparities in
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transfers to public hospitals may be mediated through the market or hospital in which the patient
is mitially seen, further investigations of the contextual mechanisms by which such effects may
occur are needed. Such multi-level determinants of hospital transfer quality are central to the
NET-EQUITY framework. For instance, future studies could examine potential drivers of

results, including market-level social determmants of health or hospital-level characteristics.

This study has limitations. First, the study is not causal, and as described above, there
may be unmeasured confounders or sample bias. We are also limited to the variables within our
dataset and subject to any construct validity issues raised by those variables, including errors in
coding of race. Second, our study may have limited generalizability since it is one state.
However, Florida is the third most populous state in the United States, making our results still
important even if they do not generalize. Third, while our study design relied on the NET-
EQUITY model to determine environments that might influence the choice of receiving hospital,
there may be ambiguity in the proxies used. For instance, we used condition to proxy for
provider environment, as transfer protocols for ECSCs are often mstitutionalized; but since these
conditions may also represent more highly-reimbursed conditions, it may also represent the
economic environment. In addition, we only implicitly include the regulatory environment
through the use of hospital fixed effects. Future studies could further examme this by examining

differences in state laws about transfers.

When EMTALA was enacted, the law’s co-sponsor, Senator Edward Kennedy (D-Mass),
said “[w]hen one of our citizens arrives at a hospital emergency room with a potentially life-

threatening illness or injury, he deserves a checkup and treatment, not a credit check and a trip
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down the road.”®! EMTALA only partially addresses the constructive role transfers can play in
ensuring that the "trip down the road" takes patients towards, rather than away from, the care
they need. The law does not address inequitable access to care, geographic differences in hospital
capability! %14 and capacity,’ differences in racial disparities in EMS transport to hospitals,”’

and hospitals strategically declaring ambulance diversions.8? This study underscores the
necessity to systematically examine all factors that influence the equity of care,’® and fills in gaps

about racial and ethnic differences mn ED access to care.
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Figure 1. Application of NET-EQUITY to the Study
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Note: this is a revised version of the NET-EQUITY model, which was published in Hsuan (2023)*® ©

2023 The Milbank Memorial Fund.
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Table 1: Descriptive Statistics of Sample, by Race/Ethnicity

All White non- Hispanic Black non- Other/missing
Hispanic Hispanic
N 1,265,588 784,324 171,049 275,780 34,435
Transfer to Public | 13.6% 11.6% 18.7% 16.3% 11.6%
Hospital
Visit
Characteristics
Female*** 55.0% 52.5% 56.9% 60.9% 54.7%
Mean Age*** 46.8 49.7 44.9 39.9 44.7
Primary Payer***
Private | 19.2% 19.6% 20.5% 16.7% 22.4%
Medicare | 29.4% 33.8% 25.0% 20.3% 22.7%
Uninsured | 23.9% 23.2% 22.8% 25.7% 30.1%
Medicaid | 23.6% 19.2% 29.2% 33.4% 19.1%
Other | 4.0% 4.2% 2.7% 3.9% 5.7%
Weekend*** 27.2% 27.7% 26.5% 26.5% 26.4%
Highest 62.6% 66.1% 59.2% 55.6% 55.8%
Severity®***
Charlson
Comorbidity
Index***
0| 86.4% 85.3% 88.3% 88.0% 59.6%
1|8.9% 10.00% 7.9% 6.9% 6.8%
2| 4.6% 4.7% 3.9% 5.1% 3.6%
Hospital
Characteristics
Teaching*** 49.0% 41.6% 57.2% 61.7% 60.3%
Sizeb,***
Large | 22.3% 17.1% 27.2% 32.0% 29.3%
Medum | 21.9% 19.5% 22.5% 27.9% 23.2%
Small-medium | 37.6% 41.6% 38.2% 27.5% 33.0%
Small | 18.1% 21.9% 12.0% 12.7% 14.5%
Urbanicity***
Large Central | 30.3% 22.5% 50.8% 37.4% 35.3%
Metropolitan
Area
Large Fringe | 26.8% 25.9% 27.8% 28.4% 28.3%
Metropolitan
Area
Medium | 24.6% 27.8% 14.3% 22.8% 21.3%
Metropolitan
Area
Small metro, | 18.3% 23.8% 7.1% 11.4% 15.1%
micropolitan,
non-core
Ownership***
Public | 15.3% 13.5% 18.2% 18.8% 10.4%
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Nonprofit | 43.9% 44.1% 44.1% 42.9% 47.5%
For Profit | 40.8% 42.4% 37.7% 38.4% 42.1%

*p<0.05, **p<0.01, ***p<0.001

aHighest severity is based on Current Procedural Terminology (CPT) codes,and coded as yes if the CPT codes are:
99284, 99285, 99291, 99292, G0383, or G0384.

bHospital size is classified as large (500+), medium (300-499), small-medium (100-299 beds), and small (0-99 beds)
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Figure 2. Difference in Predicted Probability of Transfer to Public Hospital, Base Model and Controlling
for Geography
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Notes. Describes the difference in probability of transfer to public hospitals in percentage points (ie marginal effects
representing the average differences in the predicted probability of transfer for every patient if we changed
races/ethnicity but held all else constant (in percentage points)). All models are logistic regression models with
clustered standard errors and year fixed effects. Model I controls for severity (Current Procedural Terminology
(CPT®) code), Charlson comorbidity index, weekend visit, age, age squared, diagnosis, academic hospital, and
hospital size. Model II controls for all covariates in Model I and additionally controls for urbanicity. Model III
controls for all covariates in Model I and contains fixed effects for hospitalreferral region. Error bars represent 95%
confidence intervals. Other/missing race/ethnicity and other/missing payer were omitted from figure for clarity, but

were included in regression models.
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Table 2. Difference in Predicted Probability of Transfer to Public Hospital, by Model

a. Models IV
Modell | ModelII MIOI?el M;{fel Model V
Uninsured | Medicaid | Medicare Private
Predicted
Probability
95% CD
White 11.5% 11.3% 13.5% 13.6% 16.3% 14.5% 12.5% 14.3%

(84%, | (8.5%, | (10.9%, | (13.5%, | (162%, | (143%, | (12.3%, | (14.1%,
14.5%) | 14.1%) | 162%) | 13.7%) 16.5%) 14.6%) 12.6%) 14.5%)
Private 14.0% | 13.8% | 13.1% | 13.3%
(10.5%, | (10.7%, | (10.8%, | (13.1%,
17.6%) | 17.0%) | 15.4%) | 13.4%)

Difference in

Predicted
Probability
(95% CI)
Race
White [ref] [ref] [ref] [ref] [ref] [ref] [ref] [ref]
Hispanic 7.0 (34, -0.7 (-
10.5)** | 9.2(54, 2.1 (- 0.8, - -0.1(-0.5, | -1.2(-1.5, | -0.8 (-1.0, | -0.6 (-0.9,
* 13.0)*** | 4.3,0.5) | 0.6)*** 0.2) -0.9)*** -0.5)%** -0.3)%**
Black 51(1.9, | 5.0@2.1, | 1.9(.06, | 0.8(0.6, 0.5 (0.3, 0.5(0.3, 1.2 (0.9, 1.3 (1.0,
8.2)** 7.9)** 3.8)* 0.9)*** (0.8)*** 0.8)*** 1.4)*** 1.6)***
Payer
Private [ref] [ref] [ref] [ref]
Uninsured 1.7(0.6, | 1.7(0.3, | 2.2(1.0, | 1.6 (1.5,
3.3)* 3.1)* 3.5)*** 1.8)***
M edicaid -0.7 (- -0.4 (- 0.6 (- 0.6 (0.5,
2.1,0.8) | 1.7,1.0) | 0.5,1.7) | 0.8)***
M edicare -1.9 (- -1.5(- -0.6 (-
3.2, - 2.7, - 0.6 (- 0.7, -

0.5y 03)* | 1.6,0.3) | 0.4)**

Controlling for
Patient X X X X X X X X
characterist
ics
Hospital X X X
characterist
ics
Urbanicity X
HRR X
Hospital X X X X X
FE

Stratified by
Payer X X X X
Condition

**%p<0.001, **p<0.01, *p<0.05

b. Model VI
ECSC Non-ECSC
All Major All Non- Abdominal | Chest
ECSCs STEMI Trauma Stroke ECSCs Pain Pain Headache
Predicted
Probability
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White 20.5% 42.3% 9.1% 25.3% 13.7% 15.2% 17.3% 17.6%
(20.1%, (41.8%, (8.7%, (24.1%, (13.6%, (14.9%, (16.9%, (16.9%,
20.8%) 44.0%) 9.5%) 26.6%) 13.8%) 15.5%) 17.8%) 18.3%)
Private 21.1% 42.5% 12.9% 25.4% 13.3% 14.6% 17.0% 17.3%
(20.4%, (40.6%, (11.8%, (23.0%, (13.2%, (14.1%, (16.4%, (16.5%,
21.8%) 44.3%) 13.9%) 27.8%) 13.4%) 15.0%) 17.7%) 18.1%)
Difference in
Predicted
Probability
Race
White [ref] [ref] [ref] [ref] [ref] [ref] [ref] [ref]
Hispanic 0.7 (-0.4, 0.6 (-2.0, 10.4 (8.8, 1.2 (-2.2, -0.7(-0.9, | -1.3(-1.9,- | -0.9 (1.8, -0.5 (-1.7,
1.7) 3.3) 12.0)*** 4.7) -0.6)*** 0.7)*** 0.03) 0.8)
Black -0.04 (- -1.1 (-3.9, 6.1 (4.4, -1.7 (-4.6, 0.8 (0.7, 1.6 (1.0, 1.4 (0.6, 2.2 (1.1,
1.0, 1.0) 1.6) 7.8)*** 1.2) 0.9)*** 2. 1)*** 2.2)%** 3.3)***
Payer
Private [ref] [ref] [ref] [ref] [ref] [ref] [ref] [ref]
Uninsured -0.5 (-1.5, 1.2(-1.4, | -1.4(-2.9, | -0.02 (3.6, 1.7 (1.6, 1.8 (1.2, 1.9 (1.0, 2.8 (1.6,
0.6) 3.8) 0.03) 3.5) 1.9)%** 2. 4)*** 2.8)*** 4.0)***
M edicaid -1.6(28,- | 05(-28, | -29(-4.6, | -0.6 (4.4, 0.7 (0.5, 0.9 (0.4, 0.9 (-0.04, | 1.1(-0.04,
0.3)* 3.7) -1.1)** 3.2) (0.8)*** 1.6)** 1.7) 2.3)
M edicare -0.7(-1.6, | 0423, | 29(-4.2, | 0.1(-2.9, -0.6 (-0.8, -0.4 (-1.1, -0.7 (-1.6, | -1.1(-2.5,
0.3) 3.0) -1.6)*** 3.2) -0.4)*** 0.4) 0.3) 0.3)
Controlling
for
Patient X X X X X X X X
characteristics
Hospital
characteristics
Urbanicity
HRR
Hospital FE X X X X X X X X
Stratified by
Payer
Condition X X X X X X X X

Abbreviations. ECSCs = emergency care sensitive condition; FE = fixed effects; HRR = hospitalreferral region;
STEMI = ST-elevation myocardial infarction

Notes: In percentage points. Numbers reflect marginal effects representing the average differences in the predicted
probability of transfer for every patient if we changed races/ethnicity but held all else constant (in percentage
points), generated from logistic regression models. Bold indicates that the coefficient is statistically significant
(p<0.05) in the logistic regression model. Model I is a logistic regression with clustered SEs and year fixed effects,
controlling for severity, Charlson comorbidity index, weekend visit, age, age squared, diagnosis, academic hospital,
and hospitalsize. Model II additionally controls for urbanicity. Model Ill contains fixed effects for hospital referral
region. Model IV is a logistic regression with year and hospital fixed effects, controlling for severity, Charlson
comorbidity index, weekend visit, age, age squared,and diagnosis. Model V is Model IV but stratified by payer.
Model VI is Model IV but stratified by condition. Other/missing race/ethnicity and other/missing payer were
omitted from figure for clarity, but were included in regression models.
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Figure 3. Difference in Predicted Probability of Transfer to Public Hos pital, Stratified by Payer
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(Stratified By Payer)
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Notes. In percentage points. Numbers represent marginal effects representing the average differences in the
predicted probability of transfer for every patient if we changed races/ethnicity but held all else constant (in
percentage points), generated from Model V, which are four logistic regression models stratified by payer. All
models are logistic regression models with hospital fixed effects, controlling for severity (Current Procedural
Terminology (CPT®) code), Charlson comorbidity index, weekend visit, age, age squared, diagnosis, and year. Error
bars represent 95% confidence intervals. Other/missing race/ethnicity and other/missing payer were omitted from

figure for clarity, but were included in regression models.
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Figure 4. Probability of transfer to public hospital

, by condition (hospital fixed effects)

a Emergency care sensitive conditions (ECSCs) b ECSCs, stratified by payer
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Abbreviations. ECSCs = emergency care sensitive condition

Notes. Note that the scales on the X-axis are different. Difference in probability reflects marginal effects

representing the average differences in the predicted probability of transfer for every patient if we changed

races/ethnicity but held all else constant (in percentage points), generated from Model VI, which are logistic

regression models stratified by condition. All models are logistic regression models with hospital fixed effects,
controlling for severity (Current Procedural Terminology (CPT®) code), Charlson comorbidity index, weekend

visit, age, age squared, and year. Condition was additionally controlled for in the overall ECSC, non-ECSC, and

trauma models. The non-payerstratified models controlled for payer. Error bars represent 95% confidence intervals.

Other/missing race/ethnicity and other/missing payer were omitted from figure for clarity, but were included in

regression models.
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