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Abstract

IMPORTANCE Racial and ethnic minority groups are disproportionately affected by COVID-19.
OBJECTIVES To evaluate whether rates of severe COVID-19, defined as hospitalization, intensive
care unit (ICU) admission, or in-hospital death, are higher among racial and ethnic minority groups
compared with non-Hispanic White persons.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study included 99 counties within 14
US states participating in the COVID-19-Associated Hospitalization Surveillance Network.
Participants were persons of all ages hospitalized with COVID-19 from March 1, 2020, to February
28,2021

EXPOSURES Laboratory-confirmed COVID-19-associated hospitalization, defined as a positive
SARS-CoV-2 test within 14 days prior to or during hospitalization.

MAIN OUTCOMES AND MEASURES Cumulative age-adjusted rates (per 100 000 population) of
hospitalization, ICU admission, and death by race and ethnicity. Rate ratios (RR) were calculated for
each racial and ethnic group compared with White persons.

RESULTS Among 153 692 patients with COVID-19-associated hospitalizations, 143 342 (93.3%) with
information on race and ethnicity were included in the analysis. Of these, 105 421(73.5%) were 50
years or older, 72159 (50.3%) were male, 28 762 (20.1%) were Hispanic or Latino, 2056 (1.4%) were
non-Hispanic American Indian or Alaska Native, 7737 (5.4%) were non-Hispanic Asian or Pacific
Islander, 40 806 (28.5%) were non-Hispanic Black, and 63 981 (44.6%) were White. Compared with
White persons, American Indian or Alaska Native, Latino, Black, and Asian or Pacific Islander persons
were more likely to have higher cumulative age-adjusted rates of hospitalization, ICU admission, and
death as follows: American Indian or Alaska Native (hospitalization: RR, 3.70; 95% Cl, 3.54-3.87; ICU
admission: RR, 6.49; 95% Cl, 6.01-7.01; death: RR, 7.19; 95% Cl, 6.47-7.99); Latino (hospitalization:
RR, 3.06; 95% Cl, 3.01-3.10; ICU admission: RR, 4.20; 95% Cl, 4.08-4.33; death: RR, 3.85; 95% Cl,
3.68-4.01); Black (hospitalization: RR, 2.85; 95% Cl, 2.81-2.89; ICU admission: RR, 3.17; 95% Cl, 3.09-
3.26; death: RR, 2.58; 95% Cl, 2.48-2.69); and Asian or Pacific Islander (hospitalization: RR, 1.03;
95% Cl, 1.01-1.06; ICU admission: RR, 1.91; 95% Cl, 1.83-1.98; death: RR, 1.64; 95% Cl, 1.55-1.74).

(continued)
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Key Points

Question Are rates of COVID-19-
associated hospitalization, intensive
care unit (ICU) admission, or in-hospital
death higher among individuals who
belong to racial and ethnic minority
groups compared with those who
identify as non-Hispanic White?

Findings In this cross-sectional study of
143 342 individuals hospitalized with
COVID-19, non-Hispanic American
Indian or Alaska Native, Hispanic or
Latino, non-Hispanic Black, and
non-Hispanic Asian or Pacific Islander
persons were more likely to have a
COVID-19-associated hospitalization,
ICU admission, or in-hospital death
compared with non-Hispanic White
individuals during the first year of the
pandemic.

Meaning In this study, US residents
who belong to racial and ethnic minority
groups experienced severe COVID-19-
associated outcomes
disproportionately; equitable access to
preventive measures, such as COVID-19
vaccines, is needed for these
populations.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE In this cross-sectional analysis, American Indian or Alaska Native,
Latino, Black, and Asian or Pacific Islander persons were more likely than White persons to have a
COVID-19-associated hospitalization, ICU admission, or in-hospital death during the first year of the
US COVID-19 pandemic. Equitable access to COVID-19 preventive measures, including vaccination, is
needed to minimize the gap in racial and ethnic disparities of severe COVID-19.

JAMA Network Open. 2021;4(10):e2130479. doi:10.1001/jamanetworkopen.2021.30479

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has disproportionately affected racial and ethnic
minority populations in the United States, who are at an increased risk of infection, hospitalization,
and death."? During the first 4 months of the pandemic, data from the US Centers for Disease Control
and Prevention (CDC) COVID-19-Associated Hospitalization Surveillance Network (COVID-NET)?®
and other studies demonstrated that non-Hispanic Black persons were disproportionately
hospitalized with COVID-19 and that racial and ethnic minority populations, including non-Hispanic
Black and Hispanic or Latino persons, had higher rates of hospitalization compared with
non-Hispanic White persons.®® Nonetheless, data on severe COVID-19 illness among other racial and
ethnic minority groups, especially non-Hispanic American Indian or Alaska Native and non-Hispanic
Asian or Pacific Islander populations, and longitudinal data across all racial and ethnic groups are
limited. Using data from COVID-NET, a large, geographically diverse surveillance network for COVID-
19-associated hospitalizations, we describe rates of hospitalization, intensive care unit (ICU)
admission, and in-hospital death by race and ethnicity during the first year of the pandemic.

Methods

COVID-NET surveillance activities were reviewed by CDC and were conducted consistent with
applicable federal law and CDC policy (eg. 45 CFR. part 46.102(1)(2), 21 CFR part 56; 42 USC. §241(d);
5 USC §552a; 44 USC §3501 et seq). Sites participating in COVID-NET obtained approval from their
respective state and local institutional review boards, as applicable. The requirement for informed
consent was waived per 45 CFR 46. This cross-sectional study is reported following the
Strengthening the Reporting of Observation Studies in Epidemiology (STROBE) reporting guidelines.

COVID-NET Surveillance

COVID-NET, which has been previously described, conducts population-based surveillance for
laboratory-confirmed COVID-19-associated hospitalizations among persons of all ages in 99 counties
in 14 states (California, Colorado, Connecticut, Georgia, lowa, Maryland, Michigan, Minnesota, New
Mexico, New York, Ohio, Oregon, Tennessee, and Utah) and represents approximately 10% of the US
population. Hospitalized residents in the COVID-NET catchment area who have a positive SARS-
CoV-2 molecular or rapid antigen detection test during hospitalization or within 14 days prior to
hospital admission are included in surveillance.

Trained surveillance staff identify persons hospitalized with laboratory-confirmed COVID-19
using laboratory, hospital, and reportable condition databases. Using a standardized data collection
form, staff abstract medical records on a sample of patients to obtain data on demographic and
clinical characteristics, underlying medical conditions, and clinical interventions and outcomes,
including ICU admission, invasive mechanical ventilation (IMV), vasopressors, kidney replacement
therapy (KRT), median length of stay (LOS) in the hospital, and in-hospital death from all causes.

For this analysis, we categorized race and ethnicity according to the National Center for Health
Statistics (NCHS) categories® as follows: Hispanic or Latino (Latino), non-Hispanic American Indian or
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Alaska Native (American Indian or Alaska Native), non-Hispanic Asian or Pacific Islander (Asian or
Pacific Islander), non-Hispanic Black (Black), and non-Hispanic White (White). People who identified
as more than 1race and ethnicity or unknown race and ethnicity are captured by surveillance but
were not included due to small numbers. If race was unknown but ethnicity was Latino, the person
was classified as Latino. If ethnicity was unknown, non-Latino ethnicity was assumed. Race and
ethnicity data were obtained from multiple sources, including notifiable disease, laboratory, and
hospital databases. In most cases, race and ethnicity are self-reported, but the source could not be
confirmed in every case.

COVID-NET Sampling and Weighting Methodology

A minimum data set (including age, sex, race and ethnicity, surveillance site, hospital admission date,
and positive SARS-CoV-2 test result and date) is reported for all persons identified by COVID-NET to
produce weekly hospitalization rates stratified by age and race and ethnicity.'® An age- and
surveillance site-stratified random sampling scheme is used to collect detailed clinical data for a
representative sample of hospitalized adult patients aged at least 18 years; children younger than 18
years are sampled at a rate of 100%. The age strata used for sampling among adults are as follows:
18 to 49 years, 50 to 64 years, and 65 years or older. The sample size is powered to achieve a relative
standard error of less than 30% for point estimates with values equal to or greater than
approximately 10%, resulting in a 16% sampling rate for adult patients during the analytic time
period. Sample weights are calculated as the inverse probability of being selected within each
COVID-NET site and age group. These weights are adjusted for nonresponse, raked to adjust the
sampled population to the total population using published procedures," and trimmed to reduce
variability.

Estimation of Population-Based Rates of COVID-19-Associated Hospitalization,

ICU Admission, and In-Hospital Death

Cumulative and monthly COVID-19-associated hospitalization rates per 100 000 population,
stratified by race and ethnicity, were calculated using all hospitalized persons in COVID-NET with
known race and ethnicity for the numerator and NCHS vintage 2019 bridged-race population
estimates for the denominator.'? Cumulative rates of ICU admission and in-hospital death were
similarly calculated; however, because ICU admission and in-hospital death status were only available
for sampled hospitalized patients, weighted frequencies of ICU admission and in-hospital death
among sampled patients were used as the numerator. Both crude and age-adjusted rates were
estimated. Age-adjusted rates accounted for differences in age distributions within race and ethnicity
strata in the COVID-NET catchment area using the following age strata for adjustments: O to 17 years,
18 to 49 years, 50 to 64 years, 65 to 74 years, 75 to 84 years, and 85 years and older. Hospitalization,
ICU admission, and in-hospital death rate ratios (RRs) for each racial and ethnic group were calculated
in comparison with White persons.

Statistical Analysis

Data from all patients hospitalized with COVID-19 during March 1, 2020, to February 28, 2021, were
used to describe the demographic characteristics (age, sex, race and ethnicity) of hospitalized
patients and hospitalization rates by race and ethnicity. All other analyses were limited to sampled
hospitalized patients for whom medical record abstractions were completed and a discharge
disposition was known. The weighted distributions of clinical characteristics and outcomes among
hospitalized patients were calculated by age group and race and ethnicity; weighted percentages and
unweighted case counts are presented throughout.

Data for sampled persons were analyzed using SAS survey procedures to account for sampling
weights. P values for cumulative and monthly hospitalization rates, ICU admission, and in-hospital
death rates and RRs were calculated using a Z test for the equality of 2 proportions. We calculated
95% Cls around rates and RRs assuming a simple random sample design and a normal distribution
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using the SAS STDRATE procedure with direct standardization. Statistical significance was set at
a = .05, and all tests were 2-tailed. All analyses were performed using SAS version 9.4 (SAS Institute).

Results

Characteristics of All Hospitalized Patients Identified Through COVID-NET

From March 1, 2020, through February 28, 2021, 153 692 COVID-19-associated hospitalizations were
reported to COVID-NET. A total of 10 350 hospitalizations (6.7%) were excluded due to the following:
unknown race and ethnicity (8085 [5.3%]), race and ethnicity yet to be collected (1750 [1.1%]), and
people of more than 1race (515 [0.3%]). A total of 143 342 patients (93.2%) had race or ethnicity data
and were included in analysis of hospitalization rates. Of the 143 342 hospitalizations, race was
available but ethnicity was missing for 1230 (0.9%) or unknown for 7257 (5.1%); these were
categorized as non-Latino. Of the 143 342 hospitalizations, ethnicity was available but race was
missing for 61(0.04%) or unknown for 16 913 (11.8%); all were of Latino ethnicity and were
categorized as Latino.

Of all included hospitalizations, 105 421 (73.5%) were among patients aged 50 years or older,
and 72159 (50.3%) were male. The racial and ethnic distribution included 2056 (1.4%) American
Indian or Alaska Native patients, 7737 (5.4%) Asian or Pacific Islander patients, 40 806 (28.5%) Black
patients, 28 762 (20.1%) Latino patients, and 63 981 (44.6%) White patients (eTable 1in the
Supplement). Median (IQR) age by race and ethnicity was 55.0 (40.9-67.1) years for American Indian
or Alaska Native patients, 61.6 (47.1-73.7) years for Asian or Pacific Islander patients, 59.2 (46.0-70.6)
years for Black patients, 50.5 (36.9-63.9) years for Latino patients, and 69.5 (57.1-79.9) years for
White patients.

Demographic and Clinical Characteristics of a Weighted Sample of Hospitalized Patients
Atotal of 25 414 hospitalized patients were sampled for detailed medical record abstraction; of these
patients, 25 281(99.5%) with completed medical record review and a discharge disposition were
included in analyses of clinical data. Demographic characteristics of sampled patients were like that
of all hospitalized patients in COVID-NET (eTable 1in the Supplement). Most sampled hospitalized
patients had at least 1 underlying medical condition: American Indian or Alaska Native (90.0%; 95%
Cl, 84.3%-95.6%), Asian or Pacific Islander (88.9%; 95% Cl, 86.4%-91.5%), Black (94.4%; 95% Cl,
93.5%-95.4%), Latino (82.1%; 95% Cl, 80.3%-83.9%), and White (94.4%; 95% Cl, 93.6%-95.2%).
The 3 conditions with highest prevalence were hypertension, obesity, and diabetes, with variations
by race and ethnicity as well as age group (eTable 2 in the Supplement).

Population-Based Rates of Hospitalization, ICU Admission and In-Hospital Mortality
Cumulative age-adjusted hospitalization rates were highest among American Indian or Alaska Native,
Latino, and Black persons (Figure 1A). Compared with White persons, cumulative age-adjusted
hospitalization RRs were 3.70 (95% Cl, 3.54-3.87) for American Indian or Alaska Native persons, 3.06
(95% Cl, 3.01-3.10) for Latino persons, and 2.85 (95% Cl, 2.81-2.89) for Black persons (Figure 1A and
Table 1). Although hospitalization rates increased with age across all racial and ethnic groups, the
highest hospitalization rates for each age group varied by race and ethnicity (Figure 1B-E). Latino
persons had the highest cumulative hospitalization rates among children younger than 18 years (57.4
per 100 000 population vs 14.9 per 100 000 population for White persons). American Indian or
Alaska Native persons had the highest rates among adults aged 18 to 49 years (744.3 per 100 000
population vs 113.5 per 100 000 population for White persons) and 50 to 64 years (1725.4 per
100 000 population vs. 370.4 per 100 000 population for White persons). American Indian or
Alaska Native (2607.6 per 100 000 population), Black (2533.8 per 100 000 population), and Latino
(2376.9 per 100 000 population) persons had the high rates among adults aged 65 years and older.
When examining monthly age-adjusted COVID-19-associated hospitalization rates, 3 distinct
peaks were observed, the first in April to May 2020, the second in July 2020, and the third in
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Figure 1. Cumulative COVID-19-Associated Hospitalization Rates, by Age Group and Race and Ethnicity,
United States, March 1, 2020, to February 28, 2021
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December 2020, which had the highest hospitalization rates across all race and ethnicity groups
(Figure 2A). During every month, the highest age-adjusted hospitalization rates occurred among
American Indian or Alaska Native, Latino, and Black persons. For example, in May, the hospitalization
rates were 127.5, 82.4, and 62.2 per 100 000 population among American Indian or Alaska Native,
Latino, and Black persons, respectively, compared with 14.9 per 100 000 for White persons

(Figure 2A and eTable 3 in the Supplement). Asian or Pacific Islander persons had more modestly
elevated monthly hospitalization rates compared with White persons until October 2020, when this
population’s rate became less than that of White persons. Trends in monthly hospitalization rates
varied by age group (eFigure 1in the Supplement).

Monthly hospitalization RRs for racial and ethnic minority groups compared with White persons
peaked from May to June 2020 and then decreased but persisted over time (Figure 2B and eTable 3
in the Supplement). The highest hospitalization RR for American Indian or Alaska Native persons was
8.55 (95% Cl, 7.50-9.74) in May 2020; for Asian or Pacific Islander persons, 1.81(95% Cl, 1.61-2.03)
in June 2020; for Black persons, 5.44 (95% Cl, 5.19-5.71) in July 2020; and for Latino persons, 6.99
(95% Cl, 6.53-7.49) in June 2020. By February 2021, RRs were 2.03 (95% Cl, 1.64-2.50), 0.97 (95%
Cl, 0.89-1.06), 2.77 (95% Cl, 2.64-2.90), and 2.20 (95% Cl, 2.07-2.23) for American Indian or Alaska
Native persons, Asian or Pacific Islander persons, Black persons, and Latino persons, respectively,

Figure 2. Monthly Age-Adjusted COVID-19-Associated Hospitalization Rates and Rate Ratios, by Race
and Ethnicity, United States, March 1, 2020, to February 28, 2021

E Overall hospitalization rates

250
Hispanic or Latino
Non-Hispanic American Indian or Alaska Native
] 200+ Non-Hispanic Black
o 5 Non-Hispanic Asian or Pacific Islander
s z Non-Hispanic White
T3 1504
= O
E o
=)
89S
< 9o 1004
29
£
S &
= > /\/_\__’_/\
0 T T T T T T T T T T T 1
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
| | I
2020 2021

Month

10+

Hispanic or Latino

Non-Hispanic American Indian or Alaska Native
Non-Hispanic Black

7 Non-Hispanic Asian or Pacific Islander

Monthly hospitalization RR
w

4

34

24

14 ‘//\/\’/‘

0 All rate ratios statistically significant with P < .01 except

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb  for rate ratios among non-Hispanic Asian or Pacific
L I [ Islander persons in January 2021 and February 2021.
2020 2021 Data are from the COVID-19-Associated
Month Hospitalization Surveillance Network.

[5 JAMA Network Open. 2021;4(10):€2130479. doi:10.1001/jamanetworkopen.2021.30479 October 21,2021 7/15

Downloaded From: https://jamanetwork.com/ on 08/20/2022


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.30479&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.30479
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.30479&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.30479
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.30479&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.30479

JAMA Network Open | Infectious Diseases Racial and Ethnic Disparities in COVID-19 Hospitalization and Outcomes, March 2020 to February 2021

compared with White persons. Notably, after an initial decline, monthly RRs for Black persons
increased for 3 consecutive months during December 2020 to February 2021.

Cumulative age-adjusted ICU admission and death rates were highest among American Indian
or Alaska Native persons, followed by Latino and Black persons (Table 1and Figure 3). Compared
with White persons, cumulative age-adjusted ICU admission and death RRs were as follows:
American Indian or Alaska Native (ICU admission: RR, 6.49; 95% Cl, 6.01-7.01; death: RR, 7.19; 95% Cl,
6.47-7.99); Asian or Pacific Islander (ICU admission: RR, 1.91; 95% Cl, 1.83-1.98; death: RR, 1.64; 95%
C11.55-1.74); Black (ICU admission: RR, 3.17; 95% Cl, 3.09-3.26; death: RR, 2.58; 95% Cl, 2.48-2.69);
and Latino (ICU admission: RR, 4.20; 95% Cl, 4.08-4.33; death: RR, 3.85; 95% Cl, 3.68-4.01). For
each adult age group, American Indian or Alaska Native, followed by Latino and then Black persons,
had the highest cumulative rates of ICU admission and death; the largest rate disparities occurred in
these racial and ethnic groups among adults aged 18 to 49 years (Table 1).

Cumulative age-adjusted rates of COVID-19-associated hospitalization, ICU admission, and
death by race and ethnicity varied by site (eFigure 2 in the Supplement). Hospitalization rates were
highest for Latino persons followed by Black persons in 7 sites (California, Colorado, Georgia,
Maryland, Ohio, Oregon, and Tennessee); rates were highest for Black persons followed by Latino
persons in 3 sites (Connecticut, Michigan, and New York); and rates were highest for American Indian
or Alaska Native persons in 3 sites (New Mexico, Minnesota, and Utah).

Frequency of Clinical Interventions and Outcomes Among a Weighted Sample

of Hospitalized Patients

Among 25 281 sampled hospitalized patients of all ages, compared with White patients, Asian or
Pacific Islander and Latino patients had significantly higher percentages with ICU admission, IMV use,
and vasopressor use; Black patients had a significantly higher percentage with KRT (Table 2). Median
LOS was similar among race and ethnicity groups (range, 4.5-5.3 days). The frequency of clinical
interventions and outcomes by race and ethnicity among hospitalized patients varied by age group
(Table 2).

Figure 3. Cumulative Age-Adjusted Hospitalization, Intensive Care Unit (ICU) Admission, and In-Hospital Death Rates by Race and Ethnicity, United States,
March 1, 2020 to February 28, 2021
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Discussion

Within a large, multisite, US population-based surveillance network with robust methods for case
ascertainment and highly complete information on race and ethnicity, we identified racial and ethnic
disparities in rates of severe COVID-19 during the first year of the COVID-19 pandemic. American
Indian or Alaska Native, Latino, Black, and Asian or Pacific Islander persons were significantly more
likely to be hospitalized, receive ICU care, or die with COVID-19-associated illness compared with
White persons. These disparities were present across all age groups and persisted during the entire
12-month surveillance period. After peaking in May through July 2020, disparities in monthly
hospitalization rates among racial and ethnic minority groups appeared to decrease; however, there
was a concerning increase in hospitalization disparities among Black persons in December 2020 to

Table 2. Weighted Prevalence of Clinical Interventions and Outcomes Among a Sample of 25 281 Hospitalized Patients by Race and Ethnicity and Age Group,
United States, March 1, 2020, to February 28, 2021

Intervention or outcome

Weighted % (95% Cl)

Hispanic or Latino

Non-Hispanic

American Indian
or Alaska Native

Black

Asian or Pacific Islander

White

All ages

ICU admission

IMV

Vasopressor use

Kidney replacement therapy
In-hospital death

LOS, median (IQR), d

27.2(25.0-29.4)
17.0 (15.0-19.1)
15.3(13.3-17.2)
5.3 (4.2-6.4)
10.8 (8.8-12.7)
4.5 (4.2-4.7)

29.2 (21.6-36.7)
16.3 (10.5-22.1)
15.9 (10.1-21.6)
7.6 (2.4-12.7)
16.0 (9.6-22.4)
5.3 (3.9-6.6)

22.9(20.9-24.9)
12.9 (11.3-14.5)
12.5(10.9-14.1)
9.1(7.6-10.6)
9.2 (7.8-10.5)
4.8(4.6-5.1)

29.7 (24.4-35.1)
17.8(12.6-23.1)
17.3(12.1-22.5)
3.6 (1.9-5.3)
13.1(8.2-18.0)
4.8(4.1-5.4)

21.1(19.7-22.5)
10.7 (9.6-11.8)
10.2 (9.2-11.2)
4.0 (3.3-4.8)
12.1(10.9-13.3)
4.9 (4.7-5.0)

<18y

ICU admission

IMV

Vasopressor use

Kidney replacement therapy
In-hospital death

LOS, median (IQR), d

23.3(20.4-26.1)
5.3(3.8-6.8)

8.2 (6.3-10.1)
0.6 (0.1-1.1)
0.4 (0.0-0.8)
2.1(1.9-2.3)

32.9(14.2-51.7)
12.4(0.0-25.5)
4.2(0.0-12.1)

0

0

3.0(1.7-4.2)

33.5(30.0-37.1)
5.4(3.7-7.1)
8.5 (6.4-10.6)
0.6 (0.0-1.2)
1.2 (0.4-2.0)
2.6(2.4-2.8)

22.6(15.1-30.1)
2.5(0.0-5.2)

5.7 (1.6-9.9)
0.8 (0.0-2.4)

0

1.8(1.5-2.1)

25.2(21.4-28.9)
6.3 (4.2-8.4)
5.7 (3.7-7.7)
0.4 (0.0-0.9)
0.6 (0.0-1.2)
2.0(1.8-2.3)

18-49y

ICU admission

IMV

Vasopressor use

Kidney replacement therapy
In-hospital death

LOS, median (IQR), d

19.5(17.1-21.9)
10.9 (8.9-13.0)
9.1(7.2-10.9)
3.4(2.1-4.8)
3.0 (1.9-4.2)
3.5(3.3-3.8)

29.0 (20.3-37.7)
14.8(7.7-22.0)
14.9(7.9-21.8)
8.0 (2.4-13.5)
12.5(5.3-19.6)
4.2 (3.0-5.5)

15.7 (12.8-18.5)
7.9 (5.7-10.1)
7.6 (5.3-9.8)
5.6 (3.7-7.6)
1.4(0.7-2.2)
3.4(3.0-3.7)

18.2(12.8-23.7)
6.6 (3.6-9.6)
6.3(3.2-9.3)
3.2(0.8-5.6)
1.6(0.2-2.9)
3.4 (2.7-4.0)

18.4 (15.3-21.5)
8.6 (6.5-10.6)
6.9 (5.0-8.8)
2.4(1.1-3.6)
2.4(1.2-3.7)
3.3(3.0-3.6)

50-64y

ICU admission

IMV

Vasopressor use

Kidney replacement therapy
In-hospital death

LOS, median (IQR), d

32.1(28.1-36.0)
20.0 (16.6-23.5)
19.3(15.8-22.8)
7.6 (5.3-9.9)
10.8(7.9-13.8)
5.4 (4.9-5.9)

36.1(23.9-48.3)
20.0 (11.6-28.4)
18.7 (10.7-26.6)
9.5 (0.0-19.9)
13.4 (6.5-20.3)
7.1(5.2-9.1)

22.6(19.6-25.5)
13.7 (11.2-16.1)
12.7 (10.4-15.1)
9.3(7.1-11.4)
7.7 (5.8-9.5)
4.8 (4.4-5.1)

30.5 (23.3-37.6)
15.3(9.9-20.8)
14.9 (9.4-20.3)
6.9 (2.0-11.9)
8.8(3.8-13.9)
4.6 (3.6-5.5)

24.3(21.6-26.9)
11.9(9.9-13.9)
11.7 (9.7-13.7)
4.9(3.6-6.2)
7.0(5.2-8.8)
4.5(4.2-4.7)

265y

ICU admission

IMV

Vasopressor use

Kidney replacement therapy
In-hospital death

LOS, median (IQR), d

35.7 (29.4-41.9)
26.5(20.2-32.8)
22.9(17.1-28.7)
6.8 (4.2-9.5)
27.2 (21.0-33.5)
6.2(5.1-7.3)

25.4 (10.8-40.0)
14.8 (3.2-26.5)
14.9 (3.3-26.6)
6.1(0.0-15.5)
20.6 (6.5-34.7)
5.5(3.1-7.8)

28.4(24.2-32.5)
16.1(12.9-19.2)
16.5 (13.2-19.9)
11.8 (8.7-15.0)
15.9 (12.8-18.9)
6.2 (5.5-6.8)

35.5 (25.6-45.4)
25.7 (15.7-35.7)
24.9 (14.9-34.8)
2.2(0.1-4.2)
22.1(12.7-31.4)
7.4 (4.8-10.0)

20.6 (18.7-22.6)
10.9 (9.4-12.5)
10.7 (9.2-12.2)
4.1(3.0-5.2)
16.2 (14.4-17.9)
5.6 (5.3-6.0)

Abbreviations: ICU, intensive care unit; IMV, invasive mechanical ventilation; LOS, length of hospital stay.
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February 2021. The observed trends were in part due to increasing hospitalization rates among White
persons over time rather than substantial declines in hospitalization rates among other racial and
ethnic minority groups. This analysis is among the first to offer a detailed longitudinal picture of
ongoing racial and ethnic disparities related to severe COVID-19 in the United States.

Our findings build on previous COVID-NET studies®® and other assessments that found that
Black populations are disproportionately hospitalized with COVID-19. Within regional integrated
health care systems in California, 2 studies demonstrated that Black persons had 1.5 to 2.7 times
higher risks of hospitalization compared with White persons, even after adjusting for various
factors.”” Other single-site studies found that Black persons were 1.7 to 2.0 times more likely to be
hospitalized with COVID-19 than White or other racial and ethnic minority groups.®™> Our analysis
also demonstrated greater rates of COVID-19-associated hospitalization among American Indian or
Alaska Native, Asian or Pacific Islander, and Latino populations, groups for whom data are limited and
conflicting. Some studies have found higher risk of hospitalization among Asian or Pacific Islander
and Latino persons,”81%" while others have found no difference in risk compared with
White persons.’>'8

We identified increased age-adjusted rates of ICU admission and in-hospital death among
American Indian or Alaska Native, Latino, Black, and Asian or Pacific Islander populations in
comparison with White populations. Multiple studies have shown that once hospitalized, Black
patients do not have increased risk of ICU admission or death compared with White
patients'4,6-8,14,]5,l8-2]

socioeconomic factors. Studies among Asian or Pacific Islander and Latino persons have shown
78,22

even after adjusting for factors such as sex, medical comorbidities, and
varied results; while some found no increased risk of severe outcomes in these groups, others
found a higher risk of death'®23 compared with White persons. However, few of these studies have
used population-based data to examine the association of race and ethnicity with rates of severe
COVID-19-associated disease while taking the underlying population into account. Additionally,
disparities in access to health care or potential biases related to hospital admission were not
considered in many studies, affecting the estimation of COVID-19-associated complications

and death.

There is a dearth of information regarding rates of severe COVID-19 disease among American
Indian or Alaska Native populations who account for 0.8% of the US population®*; our findings
indicate that these populations shoulder a disproportionate burden of severe COVID-19-associated
disease, with the highest overall rates of hospitalization, ICU admission, and death. We also found
that rates of severe COVID-19 among American Indian or Alaska Native persons varied substantially
by geography and were largely related to 3 surveillance sites with larger American Indian or Alaska
Native populations. While data on risk of COVID-19-associated hospitalization among American
Indian or Alaska Native persons are limited, 1study found that COVID-19 incidence among these
populations was 3.5-fold higher than that among White persons®; other studies have found COVID-
19-associated mortality rates to be 1.8 to 2.2 times greater than those of White persons.2®%” Similar
disparities among American Indian or Alaska Native populations were also observed during the 2009
influenza A HIN1 pandemic.2®

This analysis adds to limited information published on severe COVID-19 disease in Asian or
Pacific Islander populations. While Asian or Pacific Islander persons had modestly higher rates of
hospitalization, ICU admission, and in-hospital death compared with White persons, the aggregation
of multiple Asian or Pacific Islander populations within 1 category, which was necessary to produce
rates based on NCHS data, may have obscured disparities. Other evaluations focused specifically on
Pacific Island persons have demonstrated much higher rates of hospitalization and death; reports
of increased COVID-19 incidence in Pacific Islander persons from disparate US jurisdictions support
these findings.2>%”2%-30 These data suggest that disaggregation of groups within the Asian or Pacific
Islander category might uncover complex disparities.

The cause of higher hospitalization, ICU admission, and in-hospital death rates across racial and
ethnic minority populations is likely multifactorial. Higher prevalence of hypertension, obesity, and
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chronic kidney disease among Black persons as well as higher prevalence of diabetes among
American Indian or Alaska Native persons may play a role in the increased rates of severe COVID-19
disease in these populations.*>3' Community-level exposure to and incidence of COVID-19 is also
likely a large driver of disparities in severe COVID-19 disease.3*>3 Importantly, members of racial and
ethnic minority groups face inequity due to structural racism, with its many downstream
consequences on overall health, including poor access to health care and economic instability.
Poverty, unstable housing, lack of transportation, and poor access to quality education, among other
social determinants of health, are more common in American Indian or Alaska Native, Asian or Pacific
Islander, Latino, and Black populations.>®-38 Additionally, these populations are more likely to work
in essential industries and live in larger, multigenerational households, increasing the risk of exposure
to COVID-19.38-#1 Other barriers to health care, including lack of health insurance, a primary language
other than English, low health literacy, and differing levels of acculturation, are also observed more
frequently in American Indian or Alaska Native, Asian or Pacific Islander, Latino, and Black
populations.?>*? Together, these factors may intensify disparities in health outcomes, including the
observed rates of severe COVID-19 disease.

34,35

Limitations

Several limitations should be considered. COVID-NET relies on clinician-driven or facility-based
testing practices to identify cases; rates are likely underestimated, as some patients hospitalized with
COVID-19 may not have been tested. While rates are age-adjusted, we were unable to adjust for other
important factors, including underlying medical conditions and socioeconomic indicators, as these
data were not available for the COVID-NET surveillance population. Future analyses that link
COVID-NET data to other sources of population-level health data will be important in understanding
the impact of these factors on COVID-19-associated outcomes. Due to the relatively low rates of
COVID-19-associated hospitalizations among children, estimates by race and ethnicity within this age
group were subject to variability. Although this is among the few analyses to include population-
based data from geographically diverse sites, COVID-NET represents approximately 10% of the US
population and findings may not be generalizable to the entire country. While it is reassuring that the
COVID-NET racial and ethnic makeup is similar to that of the US population (COVID-NET population:
Latino, 14.1%; American Indian or Alaska Native, 0.7%; Asian or Pacific Islander, 8.9%; Black, 17.9%;
White, 58.5%; U.S population: Latino, 18.5%; American Indian or Alaska Native, 0.8%; Asian or Pacific
Islander, 6.3%; Black, 13.2%; White, 61.2%), findings were likely affected by differences in racial and
ethnic distributions and COVID-19 disease incidence across sites. Race and ethnicity classifications
were limited to those available through the NCHS, and we could not evaluate specific groups that
may be disproportionately affected by COVID-19, such as Pacific Islander persons, or people of more
than 1race and ethnicity. Finally, 5.9% of hospitalizations had missing or unknown ethnicity, which
were presumed to be non-Latino; therefore, rates may be underreported for Latino persons.

Conclusions

This longitudinal analysis found that racial and ethnic minority groups have experienced severe
COVID-19 outcomes disproportionately in the United States during the first year of the COVID-19
pandemic. Further work is needed to understand the complex relationship between race and
ethnicity and COVID-19-associated outcomes. In addition, an emphasis on studying how
socioeconomic inequities, structural racism, and cultural differences can result in immediate and
long-term barriers to adequate health care for these populations may lead to successful interventions
that improve health. Nonetheless, because of the current disproportionately high burden of severe
COVID-19 among racial and ethnic minority groups, equitable access to preventive measures, such as
vaccination, and treatments should be urgently optimized among these groups.
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