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Background: Several studies have found that among patients testing
positive for COVID-19 within a health care system, non-Hispanic
Black and Hispanic patients are more likely than non-Hispanic
White patients to be hospitalized. However, previous studies have
looked at odds of being admitted using all positive tests in the
system and not only those seeking care in the emergency
department (ED).

Objective: This study examined racial/ethnic differences in COVID-
19 hospitalizations and intensive care unit (ICU) admissions among
patients seeking care for COVID-19 in the ED.

Research Design: Electronic health records (n= 7549) were col-
lected from COVID-19 confirmed patients that visited an ED of an
urban health care system in the Chicago area between March 2020
and February 2021.

Results: After adjusting for possible confounders, White patients had
2.2 times the odds of being admitted to the hospital and 1.5 times the
odds of being admitted to the ICU than Black patients. There were no
observed differences between White and Hispanic patients.

Conclusions: White patients were more likely than Black patients to
be hospitalized after presenting to the ED with COVID-19 and more
likely to be admitted directly to the ICU. This finding may be due to
racial/ethnic differences in severity of disease upon ED presentation,
racial and ethnic differences in access to COVID-19 primary care
and/or implicit bias impacting clinical decision-making.
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Racial and ethnic differences in COVID-19 admissions were
reported from the earliest days of the pandemic in early

2020 and have persisted, with Black and Hispanic patients ex-
periencing 2–3 times the rates of COVID-19-related hospital
admission as White patients.1 In Chicago, Illinois, by June 2021,
there were over 283,000 COVID-19 cases, with over 27,500 of
these cases needing hospitalization and with over 5000 resulting
in deaths.2 Hispanic and non-Hispanic Black patients made up a
majority of the COVID-19 positive cases, hospitalizations, and
deaths in Chicago and the surrounding areas.3

The early history of COVID-19 hospital admission rates
among racial and ethnic groups has been well studied in the
literature.4 Patients who live in predominantly Black neighbor-
hoods had more complications, hospital admissions, and higher
mortality due to COVID-19 than patients from predominantly
White neighborhoods.5,6 Researchers have hypothesized that these
discrepancies could be due to Black patients presenting to the
hospital later in the disease course7 or with more comorbid
conditions.8,9 This is consistent with other evidence showing that
Black patients are more likely than other groups to delay emer-
gency medical care.10

The goal of this study was to address the question of
whether Black and Hispanic individuals are more likely to be
hospitalized for COVID-19 among patients seeking care in the
emergency department (ED). We studied hospitalization rates
among patients with COVID-19 who were seeking care in 1 of 3
EDs of a large academic health care system in the Chicago met-
ropolitan area. Using hospitalization from the ED as a proxy for
severity of COVID-19 upon arrival at the ED, we compared rates
of hospitalization among White, Black, and Hispanic ED patients
with a positive COVID-19 test. We defined patients seeking
COVID-19 care in the ED as our study population to assure that
we captured all the immediate hospitalizations within the pop-
ulation. Recent data from the Emergency Department Bench-
marking Alliance (EDBA) indicate that only 2.8% of patients are
transferred from an ED to a different hospital for admission.11 We
hypothesized that, consistent with other studies, Black and His-
panic patients would have more severe infection than White pa-
tients upon arrival at the ED, which would result in higher hospital
and intensive care unit (ICU) admission rates.
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METHODS

Data Source
This study was conducted using electronic health record

(EHR) data for patient encounters within the Rush University
System for Health (RUSH) which consists of 1 tertiary aca-
demic medical center in Chicago and 2 community hospitals
in the Chicago suburbs, each with their own ED. Data from
the system-side EHR were collected for patient encounters
from March 2020 to February 2021.

Patients were included in this study if they had a con-
firmed COVID-19 positive test in any 1 of RUSH’s 3 EDs or
confirmed positive from a test outside the ED within a week
before seeking care in the ED. The analysis included only the
first COVID-19 confirmed visit to an ED. Patients were ex-
cluded if they were under 18 years old (n= 448), left the ED
against medical advice (n= 60), or were pregnant and trans-
ferred into the labor and delivery unit (n= 59). Because the
focus of this study was on non-Hispanic White, non-Hispanic
Black, and Hispanic patients who presented to a RUSH ED,
individuals who self-identified as any other race and ethnicity
(which included those who identified as non-Hispanics and
other, Asian, American Indian or Alaska Native, Native
Hawaiian or Other Pacific Islander, Other or unknown) were
excluded (n= 765) as well as patients transferred from other
acute care hospitals, nursing homes, and skilled nursing facili-
ties who were not seen in a RUSH ED during that visit but were
admitted directly into a hospital. This study was approved by
the Rush University Medical Center Institutional Review
Board.

ED Discharge Disposition
The primary outcome was ED discharge disposition,

classified as either admitted as an inpatient to the hospital or
discharged home from the ED. The secondary outcome, for
patients admitted to the hospital, was whether the patient was
admitted to a general acute care unit or to the ICU directly
from the ED. COVID-19 confirmed patients who died while
in the ED were classified with the patients admitted to the
ICU due to the small number of records (n= 8). Patients who
were seen in the ED and then discharged home (ie, without
being admitted) are referred to as “ED Only” patients. If a
patient was transferred to the medical observation unit, they
were classified based on whether the patient was discharged
home from the medical observation unit (ie, ED only) or was
subsequently admitted as an inpatient.

Race and Ethnicity
A patient’s race and ethnicity were defined using the self-

identified field in the EHR. Race and ethnicity are self-reported
to the ED registration representative and entered into the EHR.
If the patient is already in the system, the registration repre-
sentative asks the patient to confirm their race and ethnicity. In
the EHR, race and ethnicity are reported separately. Patients
reporting Hispanic ethnicity were classified as Hispanic, and
non-Hispanic patients were classified by their self-identified race
(ie, non-Hispanic White or non-Hispanic Black, subsequently
referred to as White or Black, respectively).

Demographic and Clinical Characteristics
Demographic characteristics, including age, sex, and

insurance type, were documented for each encounter. Clinical
characteristics included both the patient’s chronic disease
history (comorbidities) and clinical measures documented in
the ED. The patient’s comorbidities were based on Clinical
Classifications Software Refined (CCSR) categories, which
are categorized using the International Classification of Dis-
eases, 10th Revision (ICD-10) diagnosis codes of the patient
encounter.12 The comorbidities included in this study were
heart disease, hypertension, diabetes, asthma, kidney disease,
neurological conditions, chronic obstructive pulmonary dis-
ease, liver disease, and cerebrovascular disease. Obesity was
defined as patient body mass index ≥ 30 taken at the ED
encounter or the presence of an obesity ICD-10 diagnosis
code. Count of comorbidities is a count of all comorbidities as
well as obesity for each patient. Clinical measures related to
COVID-19 and measured in the ED included the lowest pe-
ripheral oxygen saturation (SpO2) and the highest respiratory
rate (RR) recorded during the patient’s time in the ED. SpO2

was dichotomized into ≥ 92 and <92 and RR was dicho-
tomized into ≤ 20 and > 20. SpO2 <92 and RR > 20 are
values associated with increased mortality.13 Because high
poverty community areas were more likely to experience
worse COVID-19 outcomes,14 the percentage of the pop-
ulation below the federal poverty level in each census tract
was abstracted from the 2019 American Community Survey
5-year estimates at the census tract level. Each patient’s home
address was then geocoded using ArcGIS to the census tract
level and merged with the corresponding poverty rate for that
census tract.

Other patient characteristics included any visit to a
RUSH ED in the prior 24 months and whether a patient
visited a RUSH primary care physician (PCP) in the
12 months before the patient’s ED encounter date for
COVID-19. To account for changes in government and
hospital policy and community outbreaks over the course of
the pandemic, the month that the patient was seen at the ED
was also included.

Statistical Analysis
All statistical analyses were performed using SAS version

9.4. A series of analyses were conducted to examine the asso-
ciation of race and ethnicity with ED discharge disposition. All
patient characteristics were examined using descriptive statistics,
including frequency distribution, mean (SD), or median (inter-
quartile range) by race and ethnicity. χ2 tests and Wilcoxson
rank tests were used to detect unadjusted statistical differences.
A series of multivariable analyses was conducted to examine the
adjusted association of race and ethnicity with ED discharge
disposition. First, the relationship between patient race and
ethnicity and odds of hospital admission was explored. Next,
three logistic regression models were constructed with ED dis-
charge disposition as the outcome and the following variables as
predictors: Model 1 included only race and ethnicity; Model 2
included race and ethnicity and other demographic character-
istics; Model 3 included race and ethnicity, other demographic
characteristics, and patient’s comorbidities. Second, for the
subset of patients admitted to the hospital, three similar models
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were constructed to predict whether the patient was admitted to
the ICU immediately versus admitted to a general acute care
unit. All demographic characteristics were chosen a priori. Only
the comorbidities with a significant association (P<0.05) with
the outcomes in an unadjusted analysis were included in the
models. To control for differences in clinical practice and poli-
cies over time among the EDs, as well as the residence of the
patients, the ED where the patient was seen and encounter
month were included as a cluster effect in all models.

Sensitivity Analyses
We conducted a sensitivity analysis to examine the re-

sults of the models stratifying by RR. Since RR > 20 is a
known predictor of mortality, stratifying the model by RR will
allow us to examine the model with patients who were more
likely to be admitted.13 Thus, the same variables used in Model
3, mentioned above, were used to examine whether the rela-
tionships vary dependent on respiratory rate (≥ 21 and ≤ 20).

RESULTS
Of 17,447 patients who tested positive for COVID-19

in the RUSH system, 7549 visited a RUSH ED with a pos-
itive case of COVID-19 and were included in this study
(Fig. 1). Of the COVID-19 positive patients seen in the ED,
39% (n= 2927) were admitted to the hospital from the ED. In
addition, 19% (n= 567) of those admitted to the hospital were
admitted directly to the ICU. Among the patients in the study,
49.8% were older than age 50, 16.5% were uninsured, and the
average number of comorbidities was 2 (SD: 2.0). About 29%
of the patients had seen a RUSH PCP in the prior 12 months
and 64.9% had visited a RUSH ED within the 24 months
before the ED encounter date (Table 1).

The majority of the patients presenting to the ED were
Black (40.1%) or Hispanic (43.8%) and 16.1% of the patients
were White (Table 1). White patients were older: 46.3% were
≥ 65 compared with 18.5% of Hispanic and 22.7% of Black
patients. A larger proportion of Hispanic patients was
uninsured compared with White and Black patients (Whites:
6.2%; Blacks: 10.2%; and Hispanics: 26.0%). Heart disease,
hypertension, and obesity were the most common
comorbidities across all racial and ethnic groups. Black and
Hispanic patients had fewer comorbidities than White
patients. White patients were more likely than Black and
Hispanic patients to have heart disease, hypertension, and
kidney disease and more likely than Black patients to have
liver disease. White patients were more likely than Black or
Hispanic patients to have RR > 20 and SpO2 <92. Hispanic
patients were more likely and Black patients were less likely
than White patients to have visited a RUSH ED in the prior
24 months (Hispanics: 71.9%; Whites: 65.7%; Blacks:
57.0%). Hispanic patients were less likely than White
patients to have visited a RUSH PCP in the prior
12 months (Whites: 28.1%; Hispanics: 27.4%). The median
neighborhood poverty rate was higher for Black and Hispanic
patients than for White patients (Table 2). White patients
(54.9%) were more likely than Black (32.8%) or Hispanic
patients (38.3%) to be admitted. Older patients and those with
more comorbidities were more likely to be admitted than
younger, healthier patients. As expected, there were more
patients with an RR > 20 among hospitalized patients than
ED only patients, but there were fewer patients with SpO2

<92 among hospitalized versus ED-only patients.
Among the patients who were hospitalized, 80.6% were

admitted to a non-ICU unit and 19.4% were admitted immediately

FIGURE 1. Flowchart of patients entering the study. *Test only include patients who self-identified as White, Black, or Hispanic.
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into the ICU. Hispanic (20.7%) and Black (20.9%) patients were
more likely than White (14.5%) patients to be admitted directly to
the ICU. Patients admitted to the ICU had more comorbidities on
average (Mean: 4.0; SD: 2.0) than those admitted to a general
acute care unit (Mean: 3.3; SD: 2.0). Those admitted to ICU
directly from the ED were more likely to come from neighbor-
hoods with a higher poverty level.

In the unadjusted model (Model 1), both Black patients
[odds ratio (OR): 0.35; 95% confidence interval (CI): 0.30-
0.41] and Hispanic patients (OR: 0.48; 95% CI: 0.42-0.56)
were less likely to be admitted to the hospital than White
patients (Table 3). After adjusting for demographic
characteristics (Model 2) and patient’s comorbidities (Model
3), Black patients were still less likely to be admitted than
White patients.

After adjusting for demographics and patient’s co-
morbidities, Black patients were less likely to be admitted to
the ICU versus admitted to a non-ICU unit (Table 4). After
stratifying the models by RR (Supplemental Table 1,
Supplemental Digital Content 1, http://links.lww.com/MLR/
C433), Black patients were still less likely than White patients
to be admitted and Hispanic patients were not different than
White patients. In the RR ≤ 20 model, both Hispanic and
Black patients were significantly less likely to be admitted.

DISCUSSION
Our findings add to the body of research that has

evaluated racial and ethnic differences in hospitalization for
patients with COVID-19 by examining hospital admission
for patients who sought care for COVID-19 in the ED. We
found that, after controlling for demographic characteristics
and comorbidities, Black patients who sought care for
COVID-19 at one of RUSH’s EDs were significantly less
likely to be admitted to the hospital than White or Hispanic
patients. Black and Hispanic patients who sought care in the
ED were younger, had fewer comorbidities, and lower RR
than their White counterparts. These findings were some-
what surprising given that it is well documented that Blacks
and Hispanics are more likely than Whites to be hospitalized
for COVID-19.14

In Chicago and nationally, Black and Hispanic in-
dividuals had higher rates of infection from COVID-19 and
were more likely to visit an ED for treatment for COVID-
19. Using ED visit data from 13 states, the CDC found that
Black and Hispanic individuals had significantly more
COVID-19-related ED visits than White individuals in all
age groups during October to December 2020, which may
be attributed to long-standing systemic inequities that
increase the risk of COVID-19 infection and may cause

TABLE 1. Demographic and Clinical Characteristics of COVID-19 Positive Patients Seen at a RUSH ED in the Chicago, IL, Area From
March 2020 to February 2021
Patient Characteristics Total, N (%) White, n (%) Black, n (%) Hispanic, n (%)

Total 7549 1217 (16.1) 3027 (40.1) 3305 (43.8)
Sex
Female 4051 (53.7) 629 (51.7) 1770 (58.5) 1652 (50.0)
Male 3497 (46.3) 588 (48.3) 1257 (41.5) 1652 (50.0)

Age (y)
18–35 1930 (25.6) 170 (14.0) 867 (28.6) 893 (27.0)
35–50 1859 (24.6) 191 (15.7) 761 (25.1) 907 (27.4)
51–65 1900 (25.2) 292 (24.0) 713 (23.6) 895 (27.1)
65+ 1860 (24.6) 564 (46.3) 686 (22.7) 610 (18.5)

Insurance type
Private 2673 (35.4) 484 (39.8) 982 (32.4) 1207 (36.5)
Medicaid 1831 (24.3) 146 (12.0) 973 (32.1) 712 (21.5)
Medicare 1802 (23.9) 512 (42.1) 764 (25.2) 526 (15.9)
Uninsured* 1243 (16.5) 75 ( 6.2) 308 (10.2) 860 (26.0)

Comorbidities
Heart disease 3566 (47.2) 753 (61.9) 1565 (51.7) 1248 (37.8)
Hypertension 3251 (43.1) 661 (54.3) 1467 (48.5) 1123 (34.0)
Obesity 2528 (33.5) 356 (29.3) 1243 (41.1) 929 (28.1)
Diabetes 2031 (26.9) 299 (24.6) 771 (25.5) 961 (29.1)
Asthma 960 (12.7) 166 (13.6) 526 (17.4) 268 (8.1)
Kidney disease 926 (12.3) 202 (16.6) 476 (15.7) 248 (7.5)
Neurological conditions 632 (8.4) 171 (14.1) 272 (9.0) 189 (5.7)
COPD 403 (5.3) 141 (11.6) 193 (6.4) 69 (2.1)
Liver disease 290 (3.8) 52 (4.3) 90 (3.0) 148 (4.5)

Cerebrovascular disease 160 (2.1) 38 (3.1) 78 (2.6) 44 (1.3)
Count of comorbidities (mean, SD) 2.0 (2.0) 2.4 (2.0) 2.2 (2.1) 1.7 (1.9)
SpO2 (< 92) 74 (1.0) 27 (2.3) 25 (0.8) 19 (0.7)
RR (> 20) 2963 (63.6) 546 (45.6) 1170 (37.1) 1220 (38.2)
ED visit in last 24 mo 4900 (64.9) 799 (65.7) 1725 (57.0) 2376 (71.9)
PCP visit in last 12 mo 2211 (29.3) 342 (28.1) 965 (28.7) 904 (24.8)
Percentage under poverty level (median, IQR) 16.4 (8.4–26.7) 6.8 (4.4–11.8) 25.0 (12.8–37.3) 15.4 (9.1–21.3)

*Uninsured includes self-pay and HRSA.
The bolded numbers indicate P-value <0.05 from comparison of the Black and Hispanic patient values versus White patient values.
COPD indicates chronic obstructive pulmonary disease; ED, emergency department; IQR, interquartile range; PCP, primary care physician; RR, respiratory rate; SD, standard

deviation; SpO2, peripheral oxygen saturation.

Longcoy et al Medical Care � Volume 60, Number 6, June 2022

418 | www.lww-medicalcare.com Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.

Copyright r 2022 Wolters Kluwer Health, Inc. All rights reserved.

http://links.lww.com/MLR/C433
http://links.lww.com/MLR/C433


delayed care and increase the need for emergency care.15 Con-
sistent with these findings, our study sample of COVID-19
patients seeking care in the ED was disproportionately Black
and Hispanic (83.9%). Despite the fact that we had more Black
and Hispanic ED patients in our sample, Black patients were
less likely to be hospitalized from the ED. One possibility is that
Black patients visited the ED with less severe cases of COVID
than either White or Hispanic patients.

It is well-documented that Black individuals are more
likely to visit the ED for nonurgent reasons and to rely on the
ED for routine care compared to White individuals.16–19 A
study examining ED use before COVID-19 using data from the
National Hospital Ambulatory Medical Care Survey16 found
that Black patients were more likely than White patients to visit
the ED for nonemergent conditions whereas Hispanic patients
were more likely than White patients to have emergent con-
ditions. Black patients were less likely than White patients to be
admitted to the hospital from the ED, whereas there was no
difference in hospital admission or in ICU admission between
Hispanic and White patients seen in the ED. ED use for
COVID-related care may follow similar patterns. During the
early months of the pandemic, many organizations switched to
video visits and other telemediated care, which may have
disproportionately limited access to primary care for
Black and Hispanic patients, leaving care in the ED as the only
option.

Another explanation for our finding that Black patients
were less likely to be hospitalized may be unconscious bias
on the part of health care providers in the ED. Extensive
evidence indicates racial/ethnic disparities in treatment of
patients in the ED.20,21 For example, in one study non-White
patients presenting with abdominal pain were less likely to
receive pain medication and less likely to be admitted.22

Overcrowding and high patient load in the ED has been as-
sociated with increases in implicit pro-White/anti-Black bias
among ED physicians.23 Evidence suggests that ED length of
stay was higher in 2020 due to COVID-19.24 The COVID-
related stress on ED providers may have led to increased
implicit racial bias, leading to lower rates of admission for
Black patients.

We found no difference in the likelihood of hospital
admission or ICU admission between Hispanic and White
patients. Before COVID-19, studies comparing the odds of
hospital admission between Hispanic and White patients
have been mixed; 4 out of 10 studies found Hispanic pa-
tients had higher odds of admission than White patients25–28

and 6 found no difference.29–34 In addition, prior research
has shown that Hispanic patients with lower levels of ac-
culturation (ie, noncitizen immigrants, residing in the
United States for <10 y) are less likely to seek care in the
ED for nonurgent reasons.35 The lack of health insurance
more than likely added to these barriers; in our sample more

TABLE 2. Demographic and Clinical Characteristics by ED Discharge Disposition
All Patients (n= 7549) All Hospital Admissions (n= 2927)

Patient Characteristics ED Only, n (%) Admitted, n (%) Admit Non-ICU, n (%) Admit ICU, n (%)

Total 4622 (61.2) 2927 (38.8) 2360 (80.6) 567 (19.4)
Race/ethnicity
White 549 (45.1) 668 (54.9)* 571 (85.5) 97 (14.5)*
Black 2033 (67.2) 994 (32.8) 786 (79.1) 208 (20.9)
Hispanic 2040 (61.7) 1265 (38.3) 1003 (79.3) 262 (20.7)

Sex
Female 2632 (65.0) 1419 (35.0)* 1181 (83.2) 238 (16.8)*
Male 1989 (56.9) 1508 (43.1) 1179 (78.2) 329 (21.8)

Age (y)
18–35 1703 (88.2) 227 (11.8)* 181 (79.7) 46 (20.3)
35–50 1343 (72.2) 516 (27.8) 413 (80.0) 103 (20.0)
51–65 969 (51.0) 931 (49.0) 745 (80.0) 186 (20.0)
65+ 607 (32.6) 1253 (67.4) 1021 (81.5) 232 (18.5)

Insurance type
Private 1746 (65.3) 927 (34.7)* 764 (82.4) 163 (17.6)
Medicaid 1331 (72.7) 500 (27.3) 394 (78.8) 106 (21.2)
Medicare 605 (33.6) 1197 (66.4) 968 (80.9) 229 (19.1)
Uninsured* 940 (75.6) 303 (24.4) 234 (77.2) 69 (22.8)

Heart disease 1418 (39.8) 2148 (60.2)* 1686 (78.5) 462 (21.5)*
Diabetes 780 (38.4) 1251 (61.6)* 964 (77.1) 287 (22.9)*
Obesity 965 (38.2) 1563 (61.8)* 1224 (78.3) 339 (21.7)*
Kidney disease 160 (17.3) 766 (82.7)* 589 (76.9) 177 (23.1)*
COPD 85 (21.1) 318 (78.9)* 237 (74.5) 81 (25.5)*
Liver disease 68 (23.4) 222 (76.6)* 171 (77.0) 51 (23.0)
Count of comorbidities† (mean, SD) 1.3 (1.6) 3.4 (2.0)* 3.3 (2.0) 4.0 (2.0)*
SpO2 (< 92) 38 (51.4) 36 (48.7)* 29 (80.6) 7 (19.4)
RR (> 20) 904 (30.8) 2032 (69.2)* 1587 (78.1) 445 (21.9)*
Percentage under poverty level (median, IQR) 17.2 (8.9–28.7) 15.2 (7.7–24.9)* 14.3 (6.9–23.9) 17.7 (10.3–29.4)*

*P-values <0.05 from comparing admitted versus ED only and admit ICU versus admit non-ICU, respectively.
†Uninsured includes self-pay and HRSA.
COPD indicates chronic obstructive pulmonary disease; ED, emergency department; ICU, intensive care unit; IQR, interquartile range; RR, respiratory rate; SpO2, peripheral

oxygen saturation.
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than 1-quarter of Hispanic patients were uninsured. We
speculate that cultural, language, and insurance barriers
deterred Hispanic patients with relatively mild COVID-19
symptoms from seeking care in the ED, resulting in His-
panic patients seeking diagnosis and care later in the course
of the disease than Black patients, and as such, having equal
likelihood of hospitalization as the White patients in our
study.36

Strengths and Limitations
Our study is unique in that we focused on a sample of

patients who sought care for COVID-19 within the ED. In
contrast, most prior studies examined hospital admissions
within the cohort of all positive COVID-19 cases tested
within a hospital system. ED patients needing immediate
hospitalization are likely to be hospitalized at the same
hospital unless that hospital has no available beds or the
patient needs a higher level of care. During the time period
of this study, no ED patients at RUSH who needed imme-
diate hospitalization were transferred to another acute care
hospital. In studies using the cohort of all COVID-19 cases,
patients who tested positive outside of a hospital, such as
drive-through testing location or outpatient clinic, may be
hospitalized elsewhere. Therefore, hospitalization rates
that include patients who were tested at these outpatient

locations may underestimate the proportion of cases that are
subsequently hospitalized.

In addition, limiting our analysis to patients who sought
care in the ED allowed us to include more detailed in-
formation about the patient’s comorbidities and clinical
measures, such as Sp02 and RR that are not routinely col-
lected at a COVID-19 testing site. This resulted in less
missing data (missing sex for 1 patient) in our analysis rela-
tive to other studies examining hospitalization among all
COVID-19 cases. For example, previous studies excluded
patients with missing data for symptoms and comorbidities
who were seen in an outpatient setting.37 Thus, by including
all patients who were positive, the results might not take into
account patients with unknown symptoms or comorbidity
information. These patients may have had less severe in-
fection, and thus not admitted.

While this study makes important contributions to
understanding hospital admissions of COVID-19 patients
by race and ethnicity, there are several limitations. First,
information about comorbidities may be less complete for
patients who are coming to this hospital system for the first
time than for established patients. However, we attempted
to mitigate this potential bias by only including diagnosis

TABLE 3. Association of Race/Ethnicity and Admission to
Hospital From ED

Patient
Characteristics

Model 1: Race/
Ethnicity only
OR (95% CI)

Model 2:
Model 1 w/
Demographic
Characteristics
OR (95% CI)

Model 3:
Model 2 w/

Comorbidities
OR (95% CI)

Race/ethnicity
White 1.0 1.0 1.0
Black 0.35 (0.30–0.41) 0.64 (0.54–0.76) 0.45 (0.37–0.55)
Hispanic 0.48 (0.42–0.56) 0.94 (0.81–1.11) 0.92 (0.77–1.10)

Sex
Female 1.0 1.0
Male 1.45 (1.31–1.61) 1.52 (1.35–1.71)

Age* 1.30 (1.28–1.33) 1.24 (1.22–1.27)
Insurance type
Private 1.0 1.0
Medicaid 0.97 (0.85–1.12) 0.94 (0.80–1.10)
Medicare 1.18 (1.01–1.38) 0.86 (0.72–1.02)
Uninsured 0.65 (0.55–0.76) 0.87 (0.73–1.04)

Percentage
under poverty
level*

0.97 (0.95–0.99) 0.95 (0.93–0.97)

Obesity 4.64 (4.09–5.27)
Heart disease 1.62 (1.41–1.86)
Diabetes 1.21 (1.06–1.38)
Kidney disease 3.93 (3.20–4.82)
COPD 2.45 (1.84–3.25)
Liver disease 3.16 (2.30–4.34)
AUC† 0.65 (0.63–0.66) 0.80 (0.79–0.81) 0.86 (0.86–0.87)

*Number is the odds ratio for 5-point increase.
†Numbers shown are the AUC and 95% confidence limits.
Numbers in bold have P-values <0.05. All models used ED visited and ED en-

counter month as cluster effects; reference group for the outcome of all models is
ED only.

AUC indicates area under the curve; CI, confidence interval; COPD, chronic ob-
structive pulmonary disease; ED, emergency department; OR, odds ratio.

TABLE 4. Association of Race/Ethnicity and Admission to ICU
Among Patients Admitted to the Hospital (ie, Admission to ICU
vs. Admission to General Acute Care)

Patient
Characteristics

Model 1: Race/
Ethnicity only
OR (95% CI)

Model 2:
Model 1 w/
Demographic
Characteristics
OR (95% CI)

Model 3:
Model 2 w/

Comorbidities
OR (95% CI)

Race/ethnicity
White 1.0 1.0 1.0
Black 0.93 (0.71–1.21) 0.78 (0.58–1.06) 0.68 (0.50–0.93)
Hispanic 1.09 (0.84–1.41) 0.93 (0.70–1.23) 0.94 (0.71–1.25)

Sex
Female 1.0 1.0
Male 1.30 (1.07–1.57) 1.29 (1.07–1.57)

Age* 0.99 (0.96–1.03) 0.95 (0.91–0.99)
Insurance type

Private 1.0 1.0
Medicaid 1.18 (0.89–1.55) 1.06 (0.80–1.41)
Medicare 1.16 (0.88–1.51) 0.99 (0.75–1.30)
Uninsured 1.44 (1.03–2.01) 1.53 (1.08–2.15)

Percentage
under poverty
level*

1.05 (1.00–1.09) 1.04 (0.99–1.08)

Obesity 1.07 (0.88–1.31)
Heart disease 1.94 (1.48–2.55)
Diabetes 1.32 (1.08–1.62)
Kidney disease 1.15 (0.92–1.45)
COPD 1.91 (1.43–2.56)
Liver disease 1.07 (0.76–, 1.51)
AUC† 0.70 (0.68–0.72) 0.71 (0.69–0.73) 0.73 (0.71–0.75)

*Number is the odds ratio for 5-point increase.
†Numbers shown are the AUC and 95% confidence limits.
Numbers in bold have P-values <0.05. All models used ED visited and ED en-

counter month as cluster effects; Reference group for the outcome of all models is
admission to general acute care.

AUC indicates area under the curve; CI, confidence interval; COPD, chronic ob-
structive pulmonary disease; ED, emergency department; OR, odds ratio.
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codes documented during the ED encounter. Also, a sen-
sitivity analysis done on the subset of patients with a prior
PCP visit or prior ED visit showed the same results as
presented here.

Second, although encounter month was controlled for
in the model, it may not have completely captured the effect
of time on hospitalization rates across racial and ethnic
groups. COVID-19 hospital protocols, hospital capacity, and
city/state policies changed rapidly over time, as did the peaks
and valleys of case rates by racial and ethnic groups in Chi-
cago. Third, as is the case for other studies examining a single
health care system, the results of this study are not necessarily
generalizable to other healthcare systems.

This study provides a new lens on racial and ethnic
differences in COVID-19 hospitalization by examining
hospitalization rates among patients seeking care for
COVID-19 in the ED. This study found that after control-
ling for patient demographic and clinical characteristics,
Black patients were less likely than White and Hispanic
patients to be admitted to the hospital as well as less likely
to be admitted to the ICU. Assuming that admission di-
rectly to the ICU is indicative of more severe clinical pre-
sentation in the ED than admission to a general acute care
unit as suggested by the WHO’s definition of severity,38

our results suggest that Black patients may have presented
to the ED with less severe cases of COVID-19 than White
or Hispanic patients. Future work should examine whether
the lack of alternative sources of care for less severe
symptoms, such as virtual care and access to a PCP, are
associated with seeking care in the ED for COVID-19 and
the racial and ethnic differences in COVID-19 hospital
admission.
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