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Background: Although racial/ethnic disparities in U.S. COVID-
19 death rates are striking, focusing on COVID-19 deaths alone
may underestimate the true effect of the pandemic on disparities.
Excess death estimates capture deaths both directly and indirectly
caused by COVID-19.

Objective: To estimate U.S. excess deaths by racial/ethnic
group.

Design: Surveillance study.
Setting: United States.
Participants: All decedents.

Measurements: Excess deaths and excess deaths per 100000
persons from March to December 2020 were estimated by race/
ethnicity, sex, age group, and cause of death, using provisional
death certificate data from the Centers for Disease Control and
Prevention (CDC) and U.S. Census Bureau population estimates.

Results: An estimated 2.88 million deaths occurred between
March and December 2020. Compared with the number of
expected deaths based on 2019 data, 477200 excess deaths
occurred during this period, with 74% attributed to COVID-19.
Age-standardized excess deaths per 100000 persons among

Black, American Indian/Alaska Native (Al/AN), and Latino males
and females were more than double those in White and Asian
males and females. Non-COVID-19 excess deaths also dispropor-
tionately affected Black, AI/AN, and Latino persons. Compared
with White males and females, non-COVID-19 excess deaths per
100000 persons were 2 to 4 times higher in Black, AI/AN, and
Latino males and females, including deaths due to diabetes,
heart disease, cerebrovascular disease, and Alzheimer disease.
Excess deaths in 2020 resulted in substantial widening of racial/
ethnic disparities in all-cause mortality from 2019 to 2020.

Limitations: Completeness and availability of provisional
CDC data; no estimates of precision around results.

Conclusion: There were profound racial/ethnic disparities in
excess deaths in the United States in 2020 during the COVID-
19 pandemic, resulting in rapid increases in racial/ethnic dis-
parities in all-cause mortality between 2019 and 2020.
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n the United States, severe outcomes of COVID-19,
Iincluding hospitalizations and deaths, have dispropor-
tionately affected American Indian/Alaska Native (AI/AN),
Black, and Latino persons (1, 2). Although racial/ethnic dif-
ferences in COVID-19 death rates have been profound,
focusing on COVID-19 deaths alone may underestimate
the extent of racial/ethnic disparities driven by the pan-
demic. Excess deaths due to COVID-19 have been esti-
mated by comparing the number of deaths that occurred
during 2020 with those in prior years, reflecting deaths
from both diagnosed and undiagnosed COVID-19 and
deaths indirectly caused by COVID-19 (3-6). During
March to August 2020, 20% of excess deaths were due to
non-COVID-19 causes (5). Comparisons of excess deaths
across racial/ethnic groups provide a more complete
assessment of racial/ethnic disparities in mortality during
the pandemic.

In the current analysis, we utilized provisional-release
death certificate data from the Centers for Disease
Control and Prevention (CDC) and population projections
from the U.S. Census Bureau for March to December
2020 to estimate the number of excess deaths and excess
deaths per 100000 persons by race/ethnicity, sex, age
group, month, and cause of death. Excess deaths were
estimated as the number of deaths observed in 2020
minus the number of deaths expected in 2020 if deaths
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divided by population size were the same as in 2019.
Also, we assessed the effect of the pandemic on dispar-
ities in age-standardized mortality in 2020 versus 2019.

METHODS

Data Sources

Provisional data on deaths by month, year, sex, age
group, race/ethnicity, and cause of death were obtained
from the CDC National Center for Health Statistics
(NCHS) for 1 March 2020 (the first full month of COVID-
19 deaths in the United States) to 31 December 2020.
These data were compared with final mortality data for
the same months in 2019 and were released on 3 August
2021 (7). Mortality data are reported to the National Vital
Statistics System by the vital registration offices in all 50
states and the District of Columbia (8). Although data
from more recent months were available, the analysis
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was lagged to account for delays in vital statistics report-
ing to the CDC (9).

Population estimates were obtained from U.S. Census
Bureau projections for 2019 and 2020 by month, year,
age group, sex, and race/ethnicity (10). Race/ethnicity was
classified in both data sources into the following mutually
exclusive categories: non-Latino White (White), non-
Latino African American or Black (Black), non-Latino
American Indian and Alaska Native (AI/AN), non-Latino
Asian (Asian), Hispanic/Latino (Latino), and other (includes
persons of 2 or more races, Native Hawaiians, Pacific
Islanders, and those with unknown Hispanic origin).
Unknown race is reassigned by the NCHS to one of the
major racial groups. Data for 2019 were used for compari-
son due to changes in the categorization of race/ethnicity
starting in 2018. Briefly, although prior mortality data
bridged persons with more than 1 race to a single racial
category, starting in 2018, decedents could be desig-
nated as having more than 1 race. In addition, Asians and
Native Hawaiians/Pacific Islanders are now distinct cate-
gories (11). These changes precluded comparison with
regularly released data from previous years. It has been
estimated that AI/AN race is misclassified on 40% of death
certificates; therefore, deaths presented here for AI/AN
persons are likely to be greatly underestimated (12).

Data from the NCHS included information on underly-
ing cause of death ascertained from death certificates and
classified according to International Classification of
Diseases, 10th Revision codes (COVID-19 [U071], cancer
[CO0 to C97], heart disease [100 to 109, 111, 113, and 120 to
I51], stroke [160 to 169], diabetes [E10 to E14], Alzheimer
disease [G30], and unclassified deaths [ROO to R99]).
Deaths are coded by the NCHS as being related to
COVID-19 when it is reported as a contributing cause
on the death certificate; these include both laboratory-
confirmed cases and cases without laboratory confirma-
tion (13). Because this analysis only considered underlying
cause, causes of death were mutually exclusive. Specific
non-COVID-19 causes included in the analysis were previ-
ously shown to have resulted in excess deaths or death
deficits in 2020 (5).

Data Analysis

Excess deaths from March through December 2020
were estimated as the number of deaths observed in
2020 minus the number expected in 2020 by cause,
race/ethnicity, sex, age group, and month. The expected
number of deaths in 2020 was estimated by applying the
cause-specific, race/ethnicity-specific, sex-specific, age
group-specific, and month-specific deaths divided by
population size in 2019 to population counts in 2020 (5).
Expected deaths are the number of deaths that would
have occurred in 2020 if age-specific deaths divided by
the population size had been the same as in 2019. To
account for population decreases caused by excess
deaths in preceding months, the sum of excess deaths
from all prior months was subtracted from the popula-
tion estimates in each month of interest (14). This
approach adjusted for population growth and aging as
well as population decreases due to excess deaths in
2020.
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In a sensitivity analysis, data from the average of
2018 and 2019 were used to estimate expected deaths
in 2020. Non-COVID-19 deaths were estimated by sub-
tracting COVID-19 deaths from total excess death esti-
mates. Because COVID-19 deaths started in 2020, all of
them are considered to be excess deaths. Excess deaths
per 100000 persons were estimated by dividing excess
death estimates by mid-year population estimates (June
2020) and were age-standardized in 10-year categories
to the 2019 U.S. population. Death estimates were
rounded to the nearest 100 deaths.

Role of the Funding Source

This study was funded by the Intramural Research
Programs of the National Cancer Institute and the National
Institute on Minority Health and Health Disparities. The fund-
ing sources approved the final version of this manuscript but
played no role in the design, conduct, or analysis of the
study or the decision to submit the manuscript for
publication.

REsuLTS

Between March and December 2020, 2.88 million
deaths were registered in the United States according to
provisional CDC data. All-cause mortality per 100000
persons increased for all racial/ethnic groups in both
males and females between 2019 and 2020, and dispar-
ities in age-standardized deaths per 100000 persons
increased for Black and AI/AN males and females com-
pared with White males and females (Figure 1, A and B).
For example, deaths per 100000 persons were 26%
higher in 2019 and 45% higher in 2020 among Black
males compared with White males and were 15% higher
in 2019 and 32% higher in 2020 among Black females
compared with White females.

An estimated 477200 excess deaths occurred
between March and December 2020 compared with
what would have been expected based on 2019 data.
Age-standardized excess deaths per 100 000 persons in
2020 among Black, AlI/AN, and Latino males and females
were 2 to 3 times higher than among White and Asian
males and females (Figure 1, C and D). Although excess
deaths per 100000 persons were higher among males
than females within each racial/ethnic group, they were
higher among AI/AN, Black, and Latino females than
among White and Asian males. Results were similar
when data from 2018 and 2019 were used to estimate
expected deaths in 2020 (Appendix Figure 1, available
at Annals.org). Figure 2 presents overall and excess
deaths per 100000 persons in 2020 by age and racial/
ethnic group for males and females. Excess deaths per
100000 persons were notably higher among Al/AN,
Black, and Latino males and females compared with
White and Asian males and females across age groups
(Figure 2, A and B).

Between March and December 2020, 351400 (74%)
excess deaths had COVID-19 as the underlying cause.
Compared with White males and females, age-standar-
dized COVID-19 deaths per 100 000 persons were at least
2 times higher among Black, Latino, and AI/AN males and
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Figure 1. Age-standardized all-cause deaths per 100 000 persons in the United States in March to December of 2019 and 2020
among males (A) and females (B) and age-standardized COVID-19 and non-COVID-19 excess deaths per 100 000 persons

among males (C) and females (D), by race/ethnicity.
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The total numbers of deaths (A and B) and excess deaths (C and D) are listed above the bars. Death rates for AI/AN persons are known to be
underestimated due to racial misclassification on death certificates. AI/AN = American Indian/Alaska Native.

females (Figure 1, C and D). Non-COVID-19 causes con-
tributed 61200 excess deaths (22.6% of total excess
deaths) among White persons, 37200 (29.7%) among
Black persons, 19300 (22.8%) among Latino persons,
4400 (25.8%) among Asian persons, and 1900 (30.9%)
among Al/AN persons. Compared with White persons,
excess deaths per 100 000 persons due to non-COVID-19
causes were 3 to 4 times higher among Black and AI/AN
males and females and nearly 2 times higher in Latino
males and females (Figure 1, C and D). Non-COVID-19
causes contributed 76% of excess deaths among persons
younger than 45 years and only 22% among those aged
45 years or older. Racial/ethnic disparities were particu-
larly pronounced among those aged 75 years or older, in
whom non-COVID-19 excess deaths per 100 000 persons
were 9 times higher among Black males compared with
White males (Figure 2, C and D).

Figure 3 presents age-standardized overall and excess
deaths due to non-COVID-19 causes per 100000 persons
in 2020 by cause of death for males and females in each
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racial/ethnic subgroup. Excess deaths were observed
among all racial/ethnic groups for heart disease, diabetes,
cerebrovascular disease, and Alzheimer disease (Figure 3, C
and D) and were higher among Black, AlI/AN, and Latino
males and females than their respective White and Asian
counterparts. Cancer deaths were lower than expected in
each group, resulting in 9700 fewer cancer deaths during
the period of interest. There were 27 200 deaths that had
not yet been classified as of the date of the data release.
Thirty-two percent of excess deaths occurred between
March and June, 25.9% between July and September, and
42.1% between October and December. Monthly patterns
in excess deaths varied across racial/ethnic groups but gen-
erally peaked in April, July and August, and December
(Appendix Figures 2 and 3, available at Annals.org).

DiscussioNn
The United States has seen profound racial/ethnic dis-
parities in COVID-19 cases, hospitalizations, and deaths
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Figure 2. Age-specific all-cause deaths per 100 000 persons in the United States in March to December 2020 among males (A)
and females (B) and age-specific COVID-19 (solid bars) and non-COVID-19 (striped bars) excess deaths per 100 000 persons

among males (C) and females (D), by race/ethnicity.
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since the beginning of the pandemic (15). Age-standar-
dized excess deaths per 100000 persons from March to
December 2020 among Black, AlI/AN, and Latino males
and females were more than double those among White
males and females, reflecting disproportionate increases
in mortality from both COVID-19 and other causes.
Disparities in pandemic-related total excess deaths
per 100000 persons are even more pronounced than
those for COVID-19 deaths alone in Black, AlI/AN, and
Latino persons. Given different time periods and meth-
odologies, it is challenging to compare our findings with
those of prior research. One study reported that excess
death rates were 1.5 times higher in Black persons and
lower in Latino persons than in White persons (3); how-
ever, we found notably higher excess death rates in
Latino persons. Consistent with our findings, another
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study reported that excess death rates were highest
among Black and Al/AN persons younger than 65 years
and Black and Latino persons aged 65 years or older. As
a result of the COVID-19 pandemic, racial/ethnic dispar-
ities in overall mortality rates widened between 2019
and 2020 among Black and AI/AN persons compared
with White persons. In 2019, Latino persons had notably
lower mortality rates than White persons; however, this
mortality advantage was substantially diminished in
2020. These findings are consistent with a recent report
that estimated that the life expectancy gap between
Black persons and others has widened and the life ex-
pectancy advantage among Latino persons has shrunk
(16). The steady progress over the past 20 years in
decreasing the mortality gap between Black and White
persons has been rapidly eliminated by the COVID-19
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Figure 3. Age-standardized non-COVID-19 cause-specific deaths per 100 000 persons in the United States in March to December
2020 among males (A) and females (B) and age-standardized non-COVID-19 excess cause-specific deaths per 100 000 persons

among males (C) and females (D), by race/ethnicity.
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pandemic and is likely to worsen as the full effect of the
pandemic becomes apparent.

Racial/ethnic disparities in COVID-19 risk, hospitali-
zation, and death have been attributed to structural and
social determinants of health with established and deep
roots in racism (17). Black and Latino persons are more
likely to have occupational exposures to COVID-19 than
White persons (17, 18); they also are more likely to live in
multigenerational households and more densely popu-
lated neighborhoods and have less access to health care
and private transportation (17, 19, 20). American Indian/
Alaska Native reservation-based communities are at fur-
ther risk for infection due to a lack of infrastructure and
chronically underfunded health care facilities (21, 22).
Equitable vaccine distribution is needed to prevent fur-
ther exacerbation of racial/ethnic disparities in COVID-
19 risk and mortality (23, 24). Communications that focus
on the safety and benefits of vaccination and are tailored
to high-risk communities and coordinated community-
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mobilized vaccination promotion programs from trusted
sources are needed to overcome vaccine hesitancy (25),
as has been shown by high vaccination rates across Al/
AN communities (26).

Non-COVID-19 excess deaths have also dispropor-
tionately affected Black, AI/AN, and Latino persons and
contribute the majority of excess deaths among persons
younger than 45 years. These excess deaths may have
been driven by fear of seeking health care during the
pandemic or by misattribution of deaths from COVID-19
to other causes, particularly at the beginning of the pan-
demic. Conversely, itis possible that some deaths due to
other causes were classified as COVID-19 deaths. Some
causes of death have not yet been released by the CDC,
including accidental deaths, which is the leading cause
in younger populations. This is of particular concern
given reported increases in drug overdose and motor
vehicle deaths in 2020 (27, 28). Cancer deaths were
notably lower than expected over the period of interest
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across racial/ethnic groups, perhaps reflecting large
decreases in cancer death rates in recent years (29) or
COVID-19 as a competing cause of death. Uncertainty
about a person's true underlying cause of death further
emphasizes the importance of all-cause excess death
estimates, which are agnostic to underlying causes.

The main strength of this study is the use of excess
deaths to assess racial/ethnic disparities in the effect of
COVID-19 on mortality in the United States. Although
prior studies have reported on excess deaths by race/
ethnicity, most have not accounted for the effect of the
disproportionate annual growth of the U.S. population
by age and race/ethnicity even over short periods and
have not focused on disparities (3, 4).

This study was limited by the completeness and avail-
ability of data provisionally released by the CDC (30). Vital
statistics data remain incomplete for months after the date
of death because of reporting delays (9). To overcome this,
a lag of 8 months was imposed. Data were not released sep-
arately for Native Hawaiians and Pacific Islanders, groups
with known health disparities (31), and we were unable to
examine potential health disparities within subpopulations
of any racial/ethnic group. For example, COVID-19-related
health inequalities among Asians by national heritage have
been noted (32). Reporting of AlI/AN race on death certifi-
cates is known to be markedly underestimated, which likely
resulted in substantial underestimation of death rates in this
group (12). These results should be interpreted with caution
until better data become available. Furthermore, although
2020 Census data were released in August 2021, updated
estimates for 2019 have not been released; thus, we utilized
estimates projected from the 2010 Census that might have
resulted in an underestimation or overestimation of excess
deaths. Finally, our analysis assumed that deaths divided by
population size in 2020 would be the same as in 2019 and
may not have captured ongoing temporal trends. This
approach was used because of the change in classification
of race/ethnicity in death certificate data that precludes the
use of data from before 2018 (11). Of note, using data from
2018 and 2019 combined did not notably alter the results.
In addition, because of a lack of data from previous years,
we were unable to model measures of uncertainty around
estimates of excess deaths. However, given that the analysis
included all U.S. deaths in 2019 and 2020 and the racial/eth-
nic differences were substantial, uncertainty estimates are
unlikely to have affected our inferences.

In conclusion, we observed profound racial/ethnic dis-
parities in U.S. excess death rates in 2020 during the
COVID-19 pandemic. These findings portend severe widen-
ing of racial/ethnic disparities in all-cause mortality as lon-
gerterm data are released. Although vaccination rates
accelerated rapidly during the spring of 2021, racial/ethnic
inequities continue and will further drive mortality disparities
if not addressed with urgency and cultural competence, as
has been done by tribal communities. The disproportionate
effect of the pandemic on Black, AI/AN, and Latino com-
munities has been devastating and highlights the urgent
need to address long-standing structural inequities.
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Appendix Figure 1. Comparison of excess deaths per 100 000 persons, by race/ethnicity.
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Estimates used expected deaths based on 2018/2019 data (light green) and 2019 data (dark green). AI/AN = American Indian/Alaska Native.
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Appendix Figure 2. Total number of excess deaths among males, by month and race/ethnicity.
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The dark green portion of each bar indicates deaths due to COVID-19, and the light green portion of each bar indicates non-COVID-19 causes.
Population sizes are for June 2020. Note that the scale differs across plots.
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Appendix Figure 3. Total number of excess deaths among females, by month and race/ethnicity.

40000
35000-
30000-

S 25000-]

w

20 000-]

15000+

Excess Death

10000
5000
0

-5000

White Females
Population size =99 853 000

40000
35000
30000

,n
N
(5]
(=
(=
2

=

20000
15000

Excess Deaths

10000+
5000

Black Females
Population size =21 587 000

-5000

40000
35000-
30000-

S 25000-]

(%)

20 000-]

15000+

10000+

Excess Death

5000

American Indian and Alaska Native Females
Population size = 1243 000
3000 1

2000
1000 -

0._—_-_E_E_=_=_E_ij_

-1000

Excess Deaths, n

R
SE D F S
A N v¢%$0é4§be@

-5000

Excess Deaths, n

S

=

Excess Deaths

Latino Females

40000+ Population size = 30 464 000
35000
30000
25000
20000
15000
10000
5000 i i i
0_
A N S S S S S A
S O S &N S & & & &
\sé WO z‘&o ‘}9‘0 z‘{\o z‘&o
LA A O
Cid 9
40000 Asian Females
7 Population size =10 064 000
35000+ 3000
30000+ ; 2000
25000- g
& 1000
20000 g .
X
15000 W
10000+ R S A S S A
& S F D F P
5000-] SN FE L’
2 )
0 = > = I
-5000 T |\ ; T ; |\ |‘ I‘ I‘ I‘
S P S EEE E
@é LA S 0"60 C“O e‘z\o é&o
A & 0 & &
< Y

The dark green portion of each bar indicates deaths due to COVID-19, and the light green portion of each bar indicates non-COVID-19 causes.
Population sizes are for June 2020. Note that the scale differs across plots.
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