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Abstract
Background Black patients are disproportionately affected by COVID-19. The purpose of this study was to compare risks of
hospitalization of Black and non-Black COVID-19 patients presenting to the emergency department and, of those hospitalized, to
compare mortality and acute kidney injury.
Methods A retrospective cohort of 831 adult COVID-19 patients (68.5%Black) who presented to the emergency departments of
four academic hospitals, March 1, 2020–May 31, 2020. The primary outcome was risk of hospitalization among Blacks vs. non-
Blacks. Secondary outcomes were mortality and acute kidney injury, among hospitalized patients.
Results The crude odds of hospitalization were not different in Black vs. non-Black patients; however, with adjustment for age,
Blacks had 55% higher odds of hospitalization. Mortality differed most in the model adjusted for age alone. Acute kidney injury
was more common in the Black hospitalized patients, regardless of adjustment. Stratified analyses suggested that disparities in the
risk of hospitalization and of in-hospital acute kidney injury were highest in the youngest patients.
Conclusions Our report shows that Black and non-Black patients presenting to the emergency department with COVID-19 had
similar risks of hospitalization and, of those who were hospitalized, similar mortality when adjusted for multiple factors. Blacks
had higher risk of acute kidney injury. Our results suggest that examination of disparities without exploration of the individual
effects of age and comorbidities may mask important patterns. While stratified analyses suggest that disparities in outcomes may
differ substantially by age and comorbid conditions, further exploration among these important subgroups is needed to better
target interventions to reduce disparities in COVID-19 clinical outcomes.
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Introduction

COVID-19 disproportionately affects Black patients [1–10].
Significant disparities in hospitalization and mortality among
Black COVID-19 patients have been reported [1–5, 8]. Data

from 6 hospitals in Atlanta found that 79% of hospitalized
patients were Black and that Black race was independently
associated with hospitalization [2]. In a large cohort of 3481
patients with COVID-19 in New Orleans, 70.4% of patients
were Black, 76.9% of the hospitalized patients were Black,
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and 70.6% of those who died were Black [4]. Although in-
creased prevalence of comorbidities may contribute to higher
risk of COVID-19 infection and hospitalization, social deter-
minants of health, including employment as frontline and es-
sential workers, economic instability, and higher numbers in
households (e.g., multigenerational homes) also contribute to
these disparities [2].

Characteristics and clinical outcomes of hospitalized pa-
tients with COVID-19 have been described [1–5]. However,
few studies have examined in detail the extent to which clin-
ical and other variables that may explain the consistently ob-
served differences by race in outcomes. Identification of such
factors would increase our understanding of the extent of ra-
cial disparities and what potential factors could be targeted to
lessen these disparities. Additionally, this identification would
help better risk-stratify COVID-19 patients at presentation and
improve overall outcomes.

Leveraging electronic medical record (EMR) data from four
Atlanta, GA, hospitals during the initial 3 months of the
COVID-19 pandemic, we aimed to evaluate differences in hos-
pitalization risk among adult Black and non-Black COVID-19
patients who present to the emergency department (ED). We
also aimed to examine in-hospital acute kidney injury (AKI)
andmortality by race, among patients hospitalized from the ED.
For all three outcomes, we further examined the contributions
of various patient characteristics to these associations.

Methods

Study Population and Data

A retrospective cohort of all COVID-19 patients who present-
ed to the EDs of four academic hospitals in Atlanta, GA,
between March 1, 2020, and May 31, 2020, was created. A
COVID-19 patient was defined as an adult (age > 18 years
old) with a positive molecular SARS-CoV-2 test from a naso-
pharyngeal, oropharyngeal, or lower respiratory tract speci-
men. One thousand sixty COVID-19 patients were identified
in this time period; 144 patients were excluded due to missing
race information. Of the remaining 916 patients, 831 patients
who presented to the ED had complete demographic, clinical,
and laboratory data from the time of presentation to the ED.
Data on comorbid conditions were extracted from the clinical
data warehouse, including encounters either as inpatient, ED,
or outpatient clinic, from 1 year prior to the time of presenta-
tion to the ED, including the ED encounter.

Study Variables

Race Race was self-reported in the EMR. For analyses, race
was categorized as Black vs. non-Black (including white,

Asian, American Indian/Alaska Native, Native Hawaiian/
Pacific Islander, and multiple race).

Hospitalization The hospitalization outcome was defined as
the first admission to the hospital from the ED. No patient in
this cohort presented to the ED more than once.

In-hospital AKI AKI was defined among those hospitalized by
Kidney Disease: Improving Global Outcomes (KDIGO)
guidelines as > 1.5 times increase from baseline (first mea-
sured creatinine on hospitalization) at any point during the
hospitalization or > 0.3 mg/dL increase in serum creatinine
within 48 h during the hospitalization [11].

In-hospital Mortality In-hospital mortality was defined among
those hospitalized as a discharge status of “dead” from the
hospitalization that started with the admission from the ED
(yes/no), among those who were hospitalized from the ED.

AgeAge in years at presentation to EDwas categorized as 18–
49, 50–64, and 65+.

Insurance Insurance at the time of ED presentation was cate-
gorized as Medicare, Medicaid, commercial, or uninsured.

Comorbid Conditions ICD-10 codes to define each comorbid
condition were defined as in the Charlson Comorbidity Index
(CCI); a CCI was also calculated for each patient based on
administrative codes using previously described methods
[12]. Comorbidities included were hypertension, diabetes,
cardiovascular disease, chronic kidney disease (CKD), de-
mentia, chronic pulmonary disease, end stage renal disease,
cancer, and HIV/AIDs.

Estimated Glomerular Filtration Rate Laboratory values for
serum creatinine and estimated glomerular filtration rate
GFR (eGFR) at presentation were defined as the first result
from time of arrival to the emergency department. The eGFR
provided in the EMRwas calculated using theModification of
Diet in Renal Disease (MDRD) equation [13].

Statistical Analysis

Patient characteristics were compared by race using chi-
square or, when appropriate, Fisher’s exact tests, for categor-
ical variables and Wilcoxon rank sum tests for continuous
variables. Univariable and multivariable logistic regression
analyses were used to assess associations between race and
outcomes. For multivariable models, an initial set of variables
were chosen a priori to be included in the models based on
clinical expertise and added sequentially; variables that were
not associated with race or the outcome were not included in
the final models. The included ED population served as the
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denominator for the hospitalization outcome; hospitalized pa-
tients served as the denominator for the AKI and mortality
outcomes. To assess for potential effect modification in post
hoc analyses, we ran stratified models by age (all three out-
comes) and CKD (AKI outcome). R (version 3.6.3) was used
for all analyses.

Results

Characteristics of COVID-19 Patients Presenting to the
ED, by Race

Among 831 COVID-19 patients who presented to the ED,
68.5% (569) were Black and 3.9% (32) were of Hispanic
ethnicity (Table 1). 96.7% of the Black patients who presented
to the ED had healthcare insurance compared to 93.9% of
non-Black patients. Black patients who presented to the ED
were younger; had a higher median serum creatinine at pre-
sentation; and a higher prevalence of obesity, diabetes, hyper-
tension, dementia, HIV/AIDs, and CKD compared to non-
Black patients.

Hospitalization Among COVID-19 Patients Presenting
to the ED, by Race

Black vs. non-Black COVID-19 patients presenting to the ED
were more likely to be hospitalized from the ED (82.4% vs
79.0%) (Table 2). In crude models, the odds of being hospi-
talized were not statistically significant different in Black vs.
non-Black patients; however, with adjustment for age, Black
patients had 55% higher odds to be hospitalized than non-
Black patients. Additional adjustment for insurance status ren-
dered similar but non-statistically significant results; further
adjustment for comorbid conditions and eGFR resulted in null
associations (Table 2). In age-stratified crude models, Black
COVID-19 patients who were 18–49 years old were more
than twice as likely as their non-Black counterparts to be hos-
pitalized from the ED (OR = 2.47 (95% CI, 1.29–4.73)),
whereas there was no association of race with this outcome
among older age groups (50–64, 65+).

Characteristics of COVID-19 Patients Admitted to the
Hospital from the ED, by Race

Of the 676 COVID-19 patients who were hospitalized from
the ED, 69.4% were Black with only 1 patient identifying as
Hispanic ethnicity (Table 1). Of the 207 non-Black patients
admitted to the hospital, 7.2% (15) were of Hispanic ethnicity.
The percentage of patients with healthcare insurance was
98.1% in Black patients and 96.2% in non-Black patients.
Obesity, diabetes, and CKD were more common in Black-
hospitalized patients. Prevalence of hypertension and

cardiovascular disease were similar in both Black and non-
Black patients (76.1 vs. 70.5, and 34.3 vs. 35.3, p = 0.15 and
0.88, respectively). Although the median serum creatinine at
presentation was different between the hospitalized Black and
non-Black cohorts (1.2 mg/dL vs 1.1 mg/dL, p < 0.0001), the
median eGFR at presentation was similar (64 mL/min vs
65 mL/min, p = 0.26).

Acute Kidney Injury Among COVID-19 Patients
Admitted to the Hospital from the ED, by Race

AKI was more common in the Black-hospitalized patients
compared to their non-Black counterparts (19.1% vs 14.0%)
(Table 3). In crude models, the odds of AKI were 44% higher
in Black vs. non-Black COVID-19 patients; with adjustment
for age and then insurance, Black patients had 67% and 64%
higher odds of having AKI than non-Black patients.
Additional adjustment for comorbid conditions and then
eGFR showed 39% and 37% higher odds of AKI, although
the associations were not statistically significant (Table 2). In
age-stratified crude models, the magnitude of the association
of Black vs. non-Black race with AKI was higher among
younger age groups (18–49, OR = 3.98 (95% CI, 0.50–
31.7); 50–64, OR = 2.09 (95% CI, 0.66–8.8); and 65+,
OR = 1.42 (95% CI, 0.77–2.65)), but none of the associations
were statistically significant. Associations of Black vs. non-
Black race with AKI were also higher, but not statistically
significant, among those with (OR = 1.81 (95% CI, 0.77–
4.56)) vs. without (OR = 1.15 (95% CI, 0.62–2.22)) CKD.

Mortality Among COVID-19 Patients Admitted to the
Hospital from the ED, by Race

In-hospital mortality was not significantly different between
the Black and non-Black groups (11.9% vs 10.9%) Table 3).
With adjustment of crude models for age and then insurance,
Black patients had 54% and 53% higher odds of dying in the
hospital than non-Black patients; additional adjustment for
comorbid conditions and then eGFR showed 28% and 24%
higher odds of death, although the associations were not sta-
tistically significant (Table 3). In age-stratified crude models,
Black-hospitalized COVID-19 patients whowere 50–64 years
old were more than twice as likely as their non-Black coun-
terparts to die (OR = 2.35 (95% CI, 0.29–19.3)), although not
statistically significant; there was no association of race with
mortality among younger (18–49) or older (65+) age groups.

Discussion

In our large academic health system, 82.4% of Black patients
who presented to the ED were hospitalized compared to
76.7% for non-Black patients. On its own, this finding may
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suggest that both Black and non-Black COVID-19 patients
who are sick enough to seek care in the ED have a similar
likelihood of being hospitalized. However, after adjustment
for age, Black COVID-19 patients in the ED were 55% more

likely to be hospitalized, suggesting that, without taking racial
differences in age distributions into account, we may miss
disparities. In fact, our exploratory stratified analyses sug-
gested that among the youngest patients there may be a

Table 1 Baseline clinical characteristics, renal function, and underlying comorbidities of hospitalized Black, hospitalized non-Black, and non-
hospitalized Black patients with COVID-19 presenting to the emergency department

All (n = 831) All Black
(n = 569)

All non-Black
(n = 262)

p value Hospitalized
Black (n = 469)

Hospitalized
non-Black (n = 207)

p value

Demographics

Age, n (%)

18–49 218 (26.2) 569 (27.4) 62 (23.7) 0.29 109 (23.2) 30 (14.5) 0.01

50–64 249 (30.0) 193 (33.9) 56 (21.4) 0.0003 158 (33.7) 45 (21.7) 0.002

65+ 364 (43.8) 220 (38.7) 144 (55.0) < 0.0001 202 (43.1) 132 (63.8) < 0.0001

Primary insurance, n (%)

Medicare 390 (46.9) 257 (45.2) 133 (50.8) 0.15 234 (49.9) 124 (59.9) 0.02

Medicaid 38 (4.6) 29 (5.1) 9 (3.4) 0.38 23 (4.9) 8 (3.9) 0.69

Commercial 368 (44.2) 264 (46.4) 104 (39.7) 0.08 203 (43.3) 67 (32.4) 0.01

Uninsured 35 (4.2) 19 (3.3) 16 (6.1) 0.10 9 (1.9) 8 (3.9) 0.22

Male, n (%) 419 (50.4) 284 (49.9) 135 (51.5) 0.72 240 (51.1) 107 (51.7) 0.97

Obese (BMI ≥ 30), n (%) 411 (49.5) 314 (55.2) 97 (37.0) < 0.0001 270 (57.6) 78 (37.7) < 0.0001

Race

Black 569 (68.5) 569 (100) - - 469 (100) - -

White 223 (26.8) - 223 (85.1) - - 179 (86.5) -

Asian 32 (3.9) - 32 (12.2) - - 24 (11.6) -

American Indian/Alaska Native 3 (0.4) - 3 (1.1) - - 2 (1.0) -

Native Hawaiian/Pacific Islander 1 (0.1) - 1 (0.4) - - 0 (0.0) -

Multiple 3 (0.4) - 3 (1.1) - - 2 (1.0) -

Ethnicity

Hispanic 32 (3.9) 3 (0.5) 29 (11.1) < 0.0001 1 (0.2) 15 (7.2) < 0.0001

Non-Hispanic 752 (90.5) 535 (94.0) 217 (82.8) < 0.0001 444 (94.7) 181 (87.4) 0.002

Unknown 47 (5.7) 31 (5.4) 16 (6.1) 0.83 24 (5.1) 11 (5.3) 0.99

Renal laboratory values

eGFR at presentation, median (IQR) 69.0 (51.5) 69.0 (56.5) 69.0 (43.3) 0.46 64.0 (59.0) 65.0 (40.0) 0.36

eGFR ≥ 60, n (%) 465 (56.0) 315 (55.4) 150 (57.3) 0.64 251 (53.5) 115 (55.6) 0.64

eGFR 30–59, n (%) 180 (21.7) 106 (18.6) 74 (28.2) 0.002 101 (21.5) 69 (33.3) 0.001

eGFR 15–29, n (%) 62 (7.5) 51 (9.0) 11 (4.2) 0.02 51 (10.9) 11 (5.3) 0.03

eGFR < 15, n (%) 80 (9.6) 67 (11.8) 13 (5.0) 0.003 66 (14.1) 11 (5.3) 0.002

Serum creatinine at presentation,
median (IQR)

1.1 (0.7) 1.2 (1.0) 1.0 (0.5) < 0.0001 1.2 (1.2) 1.1 (0.5) < 0.0001

Comorbidities, n (%)

Charlson Comorbidity Index > 2 298 (35.9) 218 (39.3) 80 (30.5) 0.04 212 (45.2) 77 (37.2) 0.06

Hypertension 559 (67.3) 399 (70.1) 160 (61.1) 0.01 357 (76.1) 146 (70.5) 0.15

Diabetes 301 (36.2) 227 (39.9) 74 (28.2) 0.002 212 (45.2) 66 (31.9) 0.002

Cardiovascular disease 244 (29.4) 168 (29.5) 76 (29.0) 0.94 161 (34.3) 73 (35.3) 0.88

Dementia 113 (14.0) 67 (11.8) 46 (17.6) 0.03 64 (13.6) 44 (21.3) 0.02

Chronic pulmonary disease 155 (18.7) 106 (18.6) 49 (18.7) 0.99 92 (19.6) 40 (19.3) 0.99

Chronic kidney disease 228 (27.4) 174 (30.6) 54 (20.6) 0.004 170 (36.2) 51 (24.6) 0.004

End stage renal disease 70 (8.4) 62 (10.9) 8 (3.1) 0.0003 60 (12.8) 7 (3.4) 0.0003

Cancer 59 (7.1) 43 (7.6) 16 (6.1) 0.54 42 (9.0) 15 (7.2) 0.56

HIV/AIDS 15 (1.8) 15 (2.6) 0 (0.0) 0.02 13 (2.8) 0 (0.0) 0.03
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substantial disparity, with younger Black patients being more
than twice as likely as similar non-Black patients to be hospi-
talized. The association of race with hospitalization was not
attenuated by insurance status but was attenuated by adjust-
ment for baseline comorbid conditions and renal function at
presentation. While none of our models showed any signifi-
cant associations with race and mortality which is consistent
with other reports [1, 2], when stratified by age, Blacks in the
age group (50–64) had a twofold risk of dying, and thus, this
particular age group may need particular attention in the
future.

The odds of AKI was higher in Black- vs. non-Black-
hospitalized COVID-19 patients; however, after adjustment
for age and insurance, Black patients had even higher odds
of AKI, 67% and 64%, respectively, but further adjustments
for comorbidities and eGFR rendered the association between
race and AKI non-statistically significant.When crude models
were stratified by age, the magnitude of the association of

Black vs. non-Black race with AKI was higher among youn-
ger age groups, although these associations did not achieve
statistical significance. While the association of race and
COVID-19-related AKI have been noted previously [14, 15]
and speculated to be influenced by more severe underlying
comorbidities in Blacks, our study does not confirm a signif-
icant relationship between race and comorbid factors and thus
suggests there are other unmeasured factors that may play a
role in these observed disparities. The pathophysiology of
COVID-19-induced AKI is likely multifactorial and includes
aggravation of preexisting conditions, acute inflammation,
cardiorenal syndrome, hemodynamic instability, and hypovo-
lemia [14–16]. Studies are ongoing to elucidate potential
mechanisms and include examining the role of direct viral
toxicity to the kidney and of genetic predispositions, such as
APOL1 risk alleles [17].

While we seek to find the independent effect of race, it is
worth considering that both the direct and indirect effects of

Table 2 Hospitalization by race
among COVID-19 patients
presenting to the emergency
department March 1, 2020–May
31, 2020

Black (n = 569) Non-Black (n = 262)

No. (%) of hospitalized patients 469 (82.4) 207 (79.0)

Odds ratio (95% CI)

Unadjusted 1.25 (0.86–1.79) 1.00 (ref)

Adjusted for age 1.55 (1.04–2.29) 1.00 (ref)

Adjusted for age + insurance 1.47 (0.99–2.19) 1.00 (ref)

Adjusted for age + insurance + clinical 1.11 (0.73–1.69) 1.00 (ref)

Adjusted for age + insurance + clinical + presenting eGFR 1.22 (0.76–1.94) 1.00 (ref)

Clinical = hypertension, diabetes, cardiovascular disease, chronic kidney disease, ESRD

Table 3 Acute kidney injury and
in-hospital mortality by race
among COVID-19 patients
hospitalized after presenting to
the emergency department
March 1, 2020–May 31, 2020

Outcome

Acute kidney injury1 Black (n = 409) Non-Black (n = 200)

No. of (%) patients with acute kidney injury 78 (19.1) 28 (14.0)

Odds ratio for acute kidney injury (95% CI)

Unadjusted 1.44 (0.91–2.33) 1.00 (ref)

Adjusted for age 1.67 (1.04–2.75) 1.00 (ref)

Adjusted for age + insurance 1.64 (1.02–2.72) 1.00 (ref)

Adjusted for age + insurance + clinical2 1.39 (0.83–2.35) 1.00 (ref)

Adjusted for age + insurance + clinical2 + presenting eGFR 1.37 (0.83–2.33) 1.00 (ref)

Mortality Black (n = 469) Non-Black (n = 207)

No. (%) of patients who died 56 (11.9) 27 (10.3)

Odds ratio for mortality (95% CI)

Unadjusted 0.90 (0.56–1.50) 1.00 (ref)

Adjusted for age 1.54 (0.91–2.68) 1.00 (ref)

Adjusted for age + insurance 1.53 (0.90–2.65) 1.00 (ref)

Adjusted for age + insurance + clinical2 1.28 (0.72–2.31) 1.00 (ref)

Adjusted for age + insurance + clinical2 + presenting eGFR 1.24 (0.70–2.25) 1.00 (ref)

1 ESRD patients were excluded from this analysis
2 Clinical = hypertension, diabetes, cardiovascular disease, chronic kidney disease, ESRD
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race are important in describing disparities. Rather than being
confounders of race and outcomes, the covariates we exam-
ined are likely on the causal pathway and thusmediators of the
association [18]. Although we did not do a formal mediation
analysis of direct and indirect effects, we can examine our
sequentially adjusted models for a complete picture of racial
disparity. For example, for all three outcomes, the addition of
age increased the magnitude of the association of race with the
outcome, which suggests that much of the effect of race is
through the differing age distributions of Black vs. non-
Black COVID-19 patients presenting to the ED or being hos-
pitalized. Insurance had little effect, likely related to the lack
of difference in insured status we noted in our population. As
others have reported, we found that comorbidities such as
obesity, hypertension, diabetes, and CKD were more preva-
lent in Black patients; adjustment for these lessened the mag-
nitude (and sometimes rendered null) the associations of race
with outcomes. This suggests much of the effect we see after
adjustment for age is due to the differing prevalence of comor-
bid conditions in Black vs. non-Black populations, which is
likely due to sequelae of race and associated social exposures
over the life course.

Although we found that hospitalized Black patients were
44% more likely to develop AKI, it is possible that the pre-
sentation eGFR reflected those with CKD and/or those with
early signs of AKI upon presentation to the ED. We were not
able to determine the evidence of prior CKD, by previous
eGFRs, as these data were only available for 10% of the pop-
ulation, and thus is a limitation of our study. In addition, the
use of ICD-10 billing codes for evidence of comorbidities,
particularly for CKD, may have led to misclassification. For
example, it is unknown whether the CKD ICD-10 codes were
based on previous known renal function or if reflective of the
eGFR upon presentation to the ED which may have in fact
signaled the presence of AKI.

Other limitations deserve mention. It is unknown if patients
presenting to the ED may have had outpatient encounters in
the earlier stages of their COVID-19 illness, especially when
testing was limited. And similarly, it is not known how (or if)
short-term or long-term sequela may differ between race
groups. There is the potential for selection bias, given that
14% of individuals had unknown race and were dropped from
the analysis. There may be other confounders or mediators,
such as markers of socioeconomic status beyond insurance
(which did not vary in our population), that are unknown or
unmeasured. In addition, our small Hispanic cohort does not
allow for evaluation of disparate outcomes in this underserved
population. Other limitations include that ORs overestimate
risk in the setting of common outcomes and that our stratified
analyses are limited in power.

While our study lackedmore detailed socioeconomic factors
(e.g., income, education history, frontline worker status), we
did not observe that, as a representation of lack of or delayed

access to healthcare, Black patients were less likely to be in-
sured, as has been hypothesized. Conversely, 96.7% of Black
patients who presented to the ED and 98.1% of Black patients
who were hospitalized had healthcare insurance (compared to
93.9% and 96.2% of non-Black patients, respectively); thus,
our highly insured population could be viewed as a strength
in that it allows for the examination of other putative risk fac-
tors beyond the lack of insurance coverage. Furthermore, since
this report includes only patients who presented to the ED (and
not outpatient clinics or urgent care centers), and insurance
status might drive decisions to present to the ED and possibly
be admitted to the hospital, it may have represented a sicker
cohort, thus explaining the higher hospitalization risks for both
racial groups, compared to other reports [1, 2].

Other strengths of our study include capturing a full
3 months of data during the initial peak of the COVID-19
pandemic in Georgia. We also include racial comparisons
for all patients presenting to the ED as well as those hospital-
ized to better characterize the more at-risk cohort. In addition,
our data analyses utilized a priori incremental modeling
methods to better explain associations we observed with var-
ious exposures on the clinical outcomes. To our knowledge,
this has not been fully detailed in other studies.

Our report highlights that in our highly insured cohort,
Blacks and non-Blacks who present to the ED have similar
risks of hospitalization and, of those who are hospitalized,
similar in-hospital mortality when adjusted for multiple fac-
tors. We do find a disparity in risk for AKI in the Black cohort
which needs to be further explored. However, our results also
suggest that examination of disparities without exploration of
the individual effects of age and comorbid conditions may
mask important patterns. While our stratified analyses sug-
gested that disparities in outcomes may differ substantially
by age and comorbid conditions, further exploration among
these important subgroups is needed to better target interven-
tions to reduce disparities in clinical outcomes of COVID-19.
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