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As of October 15, 216,025 deaths from coronavirus disease
2019 (COVID-19) have been reported in the United States*;
however, this number might underestimate the total impact
of the pandemic on mortality. Measures of excess deaths have
been used to estimate the impact of public health pandem-
ics or disasters, particularly when there are questions about
underascertainment of deaths directly attributable to a given
event or cause (I—6)." Excess deaths are defined as the num-
ber of persons who have died from all causes, in excess of the
expected number of deaths for a given place and time. This
report describes trends and demographic patterns in excess
deaths during January 26-October 3, 2020. Expected numbers
of deaths were estimated using overdispersed Poisson regres-
sion models with spline terms to account for seasonal patterns,
using provisional mortality data from CDC’s National Vital
Statistics System (NVSS) (7). Weekly numbers of deaths
by age group and race/ethnicity were assessed to examine
the difference between the weekly number of deaths occur-
ring in 2020 and the average number occurring in the same
week during 2015-2019 and the percentage change in 2020.
Overall, an estimated 299,028 excess deaths have occurred
in the United States from late January through October 3,
2020, with two thirds of these attributed to COVID-19.
The largest percentage increases were seen among adults aged
25-44 years and among Hispanic or Latino (Hispanic) persons.
These results provide information about the degree to which
COVID-19 deaths might be underascertained and inform
efforts to prevent mortality directly or indirectly associated
with the COVID-19 pandemic, such as efforts to minimize
disruptions to health care.

* CDC official counts of cases and deaths are released daily at heeps://covid.cdc.
gov/covid-data-tracker/.
T heeps://www.medrxiv.org/content/10.1101/2020.06.06.20120857v1.full.pdf.

Estimates of excess deaths can provide a comprehensive
account of mortality related to the COVID-19 pandemic,
including deaths that are directly or indirectly attributable
to COVID-19. Estimates of the numbers of deaths directly
attributable to COVID-19 might be limited by factors such
as the availability and use of diagnostic testing (including
postmortem testing) and the accurate and complete reporting
of cause of death information on the death certificate. Excess
death analyses are not subject to these limitations because they
examine historical trends in all-cause mortality to determine
the degree to which observed numbers of deaths differ from
historical norms. In April 2020, CDC’s National Center for
Health Statistics (NCHS) began publishing data on excess
deaths associated with the COVID-19 pandemic (7,8). This
report describes trends and demographic patterns in the
number of excess deaths occurring in the United States from
January 26, 2020, through October 3, 2020, and differences
by age and race/ethnicity using provisional mortality data
from the NVSS.9

Excess deaths are typically defined as the number of per-
sons who have died from all causes, in excess of the expected
number of deaths for a given place and time. A detailed
description of the methodology for estimating excess deaths
has been described previously (7). Briefly, expected numbers
of deaths are estimated using overdispersed Poisson regression
models with spline terms to account for seasonal patterns. The
average expected number, as well as the upper bound of the
95% prediction interval (the range of values likely to contain
the value of a single new observation), are used as thresholds to
determine the number of excess deaths (i.e., observed numbers
above each threshold) and percentage excess (excess deaths
divided by average expected number of deaths). Estimates
described here refer to the number or percentage above the

S heeps://www.cdc.gov/nchs/nvss/deaths.htm.
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average; estimates above the upper bound threshold have
been published elsewhere (7). Observed numbers of deaths
are weighted to account for incomplete reporting by jurisdic-
tions (50 states and the District of Columbia [DC]) in the
most recent weeks, where the weights were estimated based on
completeness of provisional data in the past year (7).

Weekly NVSS data on excess deaths occurring from
January 26 (the week ending February 1), 2020, through
October 3, 2020, were used to quantify the number of excess
deaths and the percentage excess for deaths from all causes
and deaths from all causes excluding COVID-19.Y Deaths
attributed to COVID-19 have the International Classification
of Diseases, Tenth Revision code U07.1 as an underlying or
contributing cause of death.

Weekly numbers of deaths by age group (0-24, 25-44,
45-64, 65-74, 75-84, and 285 years) and race/ethnicity
(Hispanic or Latino [Hispanic], non-Hispanic White
[White], non-Hispanic Black or African American [Black],
non-Hispanic Asian [Asian], non-Hispanic American Indian
or Alaska Native [AI/AN], and other/unknown race/ethnic-
ity, which included non-Hispanic Native Hawaiian or other
Pacific Islander, non-Hispanic multiracial, and unknown) were
used to examine the difference between the weekly number of
deaths occurring in 2020 and the average number occurring
in the same week during 2015-2019. These values were used
to calculate an average percentage change in 2020 (i.e., above
or below average compared with past years), over the period of
analysis, by age group and race and Hispanic ethnicity. NVSS
data in this report include all deaths occurring in the 50 states
and DC and are not limited to U.S. residents. Approximately
0.2% of decedents overall are foreign residents. R statistical
software (version 3.5.0; The R Foundation) was used to con-
duct all analyses.

From January 26, 2020, through October 3, 2020, an esti-
mated 299,028 more persons than expected have died in the
United States.** Excess deaths reached their highest points
to date during the weeks ending April 11 (40.4% excess)
and August 8, 2020 (23.5% excess) (Figure 1). Two thirds of
excess deaths during the analysis period (66.2%; 198,081)

9 Deaths from all causes excluding COVID-19 are calculated by subtracting
the number of confirmed or presumed COVID-19 deaths from the total
number of deaths. Deaths with confirmed or presumed COVID-19 are
assigned the International Classification of Diseases, Tenth Revision code
U07.1 as a contributing or underlying cause of death on the death certificate.

** Excess deaths over this period ranged from 224,173 to 299,028. The lower
end of this range corresponds to the total number above the upper bound of
the 95% prediction intervals, and the upper end of the range corresponds to
the total number above the average expected counts. Deaths above the upper
bound threshold are significantly higher than expected. https://www.cdc.gov/
nchs/nvss/vsrr/covid19/excess_deaths.htm.
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were attributed to COVID-19 and the remaining third to
other causes’T (Figure 1).

The total number of excess deaths (deaths above average
levels) from January 26 through October 3 ranged from a low
of approximately 841 in the youngest age group (<25 years) to a
high of 94,646 among adults aged 75-84 years.S However, the
average percentage change in deaths over this period compared
with previous years was largest for adults aged 25—44 years
(26.5%) (Figure 2). Overall, numbers of deaths among persons
aged <25 years were 2.0% below average,99 and among adults
aged 45-64, 65-74 years, 75-84, and 285 years were 14.4%,
24.1%, 21.5%, and 14.7% above average, respectively.

When examined by race and ethnicity, the total numbers
of excess deaths during the analysis period ranged from a low
of approximately 3,412 among AI/AN persons to a high of
171,491 among White persons. For White persons, deaths
were 11.9% higher when compared to average numbers dur-
ing 2015-2019. However, some racial and ethnic subgroups
experienced disproportionately higher percentage increases in
deaths (Figure 3). Specifically, the average percentage increase
over this period was largest for Hispanic persons (53.6%).
Deaths were 28.9% above average for AI/AN persons, 32.9%
above average for Black persons, 34.6% above average for those
of other or unknown race or ethnicity, and 36.6% above aver-
age for Asian persons.

Discussion

Based on NVSS data, excess deaths have occurred every week
in the United States since March 2020. An estimated 299,028
more persons than expected have died since January 26, 2020;
approximately two thirds of these deaths were attributed to
COVID-19. A recent analysis of excess deaths from March
through July reported very similar findings, but that study did
not include more recent data through September (5).

T Excess deaths attributed to COVID-19 were calculated by subtracting the
number of excess deaths from all causes excluding COVID-19 from the total
number of excess deaths from all causes. These excess death estimates were
based on the numbers of deaths above the average expected number. Using
the upper bound of the 95% prediction interval for the expected numbers
(the upper bound threshold), an estimated 224,173 excess deaths occurred
during this period, 85.5% of which were attributed to COVID-19.

9 Weeks when the observed numbers of deaths were below the average numbers
from 2015 to 2019 were excluded from the total numbers of excess deaths
above average levels (i.e., negative values were treated as 0 excess deaths).

99 The total average percentage change in the number of deaths occurring from
the week ending February 1, 2020, through October 3, 2020, included weeks
where the percentage difference was negative (i.e., deaths were fewer than
expected). This mainly affected the youngest age group, among whom, overall,
deaths during this period were 2.0% below average. Excluding weeks with
negative numbers of excess deaths results in overall percentage increases of
4.2% for decedents aged <25 years. Increases for other age groups were similar
when excluding weeks with negative numbers of excess deaths, with the
exception of those aged >85 years, among whom the percentage increase was
larger (18.1%) when wecks with negative values were excluded.
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FIGURE 1. Weekly numbers of deaths from all causes and from all causes excluding COVID-19 relative to the average expected number and
the upper bound of the 95% prediction interval (A), and the weekly and total numbers of deaths from all causes and from all causes excluding
COVID-19 above the average expected number and the upper bound of the 95% prediction interval (B) — National Vital Statistics System,

United States, January-September 2020
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Abbreviation: COVID-19 = coronavirus disease 2019.

Although more excess deaths have occurred among older
age groups, relative to past years, adults aged 25-44 years
have experienced the largest average percentage increase in the
number of deaths from all causes from late January through
October 3, 2020. The age distribution of COVID-19 deaths
shifted toward younger age groups from May through August
(9); however, these disproportionate increases might also be

related to underlying trends in other causes of death. Future
analyses might shed light on the extent to which increases
among younger age groups are driven by COVID-19 or by
other causes of death. Among racial and ethnic groups, the
smallest average percentage increase in numbers of deaths
compared with previous years occurred among White persons
(11.9%) and the largest for Hispanic persons (53.6%), with
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FIGURE 2. Percentage change in the weekly number of deaths in 2020 relative to average numbers in the same weeks during 2015-2019, by

age group — United States, 2015-2019 and 2020
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intermediate increases (28.9%-36.6%) among AI/AN, Black,
and Asian persons. These disproportionate increases among
certain racial and ethnic groups are consistent with noted

disparities in COVID-19 mortality.***

*** hteps://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/
race-ethnicity.html.
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The findings in this report are subject to at least five limitations.
First, the weighting of provisional NVSS mortality data might
not fully account for reporting lags, particularly in recent weeks.
Estimated numbers of deaths in the most recent weeks are likely
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FIGURE 3. Percentage change in the weekly number of deaths in 2020 relative to average numbers in the same weeks during 2015-2019, by

race and Hispanic ethnicity — United States, 2015-2019 and 2020
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underestimated and will increase as more data become available.
Second, there is uncertainty associated with the models used to
generate the expected numbers of deaths in a given week. A range
of values for excess death estimates is provided elsewhere (7), but

4 1 29 28 25 23 20 18 15 12
Week of death

these ranges might not reflect all of the sources of uncertainty,
such as the completeness of provisional data. Third, different
methods or models for estimating the expected numbers of
deaths might lead to different results. Estimates of the number
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or percentage of deaths above average levels by race/ethnicity and
age reported here might not sum to the total numbers of excess
deaths reported elsewhere, which might have been estimated using
different methodologies. Fourth, using the average numbers of
deaths from past years might underestimate the total expected
numbers because of population growth or aging, or because of
increasing trends in certain causes such as drug overdose mortal-
ity. Finally, estimates of excess deaths attributed to COVID-19
might underestimate the actual number directly attributable to
COVID-19, because deaths from other causes might represent
misclassified COVID-19-related deaths or deaths indirectly
caused by the pandemic. Specifically, deaths from circulatory
diseases, Alzheimer disease and dementia, and respiratory diseases
have increased in 2020 relative to past years (7), and it is unclear
to what extent these represent misclassified COVID-19 deaths or
deaths indirectly related to the pandemic (e.g., because of disrup-
tions in health care access or utilization).

Despite these limitations, however, this report demonstrates
important trends and demographic patterns in excess deaths
that occurred during the COVID-19 pandemic. These results
provide more information about deaths during the COVID-19
pandemic and inform public health messaging and mitigation
efforts focused on the prevention of infection and mortality
directly or indirectly associated with the COVID-19 pandemic
and the elimination of health inequities. CDC continues to
recommend the use of masks, frequent handwashing, and
maintenance of social distancing to prevent COVID-19.77T

11 hteps://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/
prevention.heml.

Corresponding author: Lauren M. Rossen, lrossen@cdc.gov.

INational Center for Health Statistics, CDC.

All authors have completed and submitted the International
Committee of Medical Journal Editors form for disclosure of potential
conflicts of interest. No potential conflicts of interest were disclosed.

References

1. Olson DR, Huynh M, Fine A, et al.; New York City Department of
Health and Mental Hygiene (DOHMH) COVID-19 Response Team.
Preliminary estimate of excess mortality during the COVID-19
outbreak—New York City, March 11-May 2, 2020. MMWR Morb
Mortal Wkly Rep 2020;69:603-5. https://doi.org/10.15585/mmwr.
mm6919¢5

Summary
What is already known about this topic?
As of October 15, 216,025 deaths from COVID-19 have

been reported in the United States; however, this might
underestimate the total impact of the pandemic on mortality.

What is added by this report?

Overall, an estimated 299,028 excess deaths occurred from late
January through October 3, 2020, with 198,081 (66%) excess
deaths attributed to COVID-19. The largest percentage increases
were seen among adults aged 25-44 years and among Hispanic
or Latino persons.

What are the implications for public health practice?

These results inform efforts to prevent mortality directly or
indirectly associated with the COVID-19 pandemic, such as
efforts to minimize disruptions to health care.

. Santos-Burgoa C, Sandberg J, Sudrez E, et al. Differential and persistent

risk of excess mortality from Hurricane Maria in Puerto Rico: a time-series
analysis. Lancet Planet Health 2018;2:¢478-88. https://doi.org/10.1016/
S2542-5196(18)30209-2

. Weinberger DM, Chen J, Cohen T, et al. Estimation of excess deaths

associated with the COVID-19 pandemic in the United States, March
to May 2020. JAMA Intern Med 2020;180:1336. https://doi.
0rg/10.1001/jamainternmed.2020.3391

. Weinberger KR, Harris D, Spangler KR, Zanobetti A, Wellenius GA.

Estimating the number of excess deaths attributable to heat in 297
United States counties. Environ Epidemiol 2020;4:¢096. https://doi.
org/10.1097/EE9.0000000000000096

. Woolf SH, Chapman DA, Sabo RT, Weinberger DM, Hill L, Taylor DDH.

Excess deaths from COVID-19 and other causes, March—July 2020.
JAMA 2020. https://doi.org/10.1001/jama.2020.19545

. Kiang MV, Irizarry RA, Buckee CO, Balsari S. Every body counts:

measuring mortality from the COVID-19 pandemic. Ann Intern Med
2020;M20-3100. hteps://doi.org/10.7326/M20-3100

. National Center for Health Statistics. Excess deaths associated with

COVID-19. Atanta, GA: US Department of Health and Human Services,
CDC, National Center for Health Statistics; 2020. https://www.cdc.gov/
nchs/nvss/vsrr/covid19/excess_deaths.htm

. National Center for Health Statistics. COVID-19 death data and

resources. Atlanta, GA: US Department of Health and Human Services,
CDC, National Center for Health Statistics; 2020. https://www.cdc.gov/
nchs/nvss/covid-19.htm

. Gold JAW, Rossen LM, Ahmad FB, et al. Race, ethnicity, and age trends

in persons who died from COVID-19—United States, May—August 2020.
MMWR Morb Mortal Wkly Rep 2020;69. Epub October 16, 2020.
hteps://doi.org/10.15585/mmwr.mm6942el

Readers who have difficulty accessing this PDF file may access the HTML file at hetps://www.cdc.gov/mmwr/volumes/69/wr/mm6942¢2.
htm?s_cid=mm6942¢2_w. Address all inquiries about the MMWR Series, including material to be considered for publication, to Editor,
MMWR Series, Mailstop E-90, CDC, 1600 Clifton Rd., N.E., Atlanta, GA 30329-4027 or to mmwrq@cdc.gov.

6 MMWR / October 20,2020 / Vol. 69


mailto:lrossen@cdc.gov
https://doi.org/10.15585/mmwr.mm6919e5
https://doi.org/10.15585/mmwr.mm6919e5
https://doi.org/10.1016/S2542-5196(18)30209-2
https://doi.org/10.1016/S2542-5196(18)30209-2
https://doi.org/10.1001/jamainternmed.2020.3391
https://doi.org/10.1001/jamainternmed.2020.3391
https://doi.org/10.1097/EE9.0000000000000096
https://doi.org/10.1097/EE9.0000000000000096
https://doi.org/10.1001/jama.2020.19545
https://doi.org/10.7326/M20-3100
https://www.cdc.gov/nchs/nvss/vsrr/covid19/excess_deaths.htm
https://www.cdc.gov/nchs/nvss/vsrr/covid19/excess_deaths.htm
https://www.cdc.gov/nchs/nvss/covid-19.htm
https://www.cdc.gov/nchs/nvss/covid-19.htm
https://doi.org/10.15585/mmwr.mm6942e1
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://www.cdc.gov/mmwr/volumes/69/wr/mm6942e2.htm?s_cid=mm6942e2_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6942e2.htm?s_cid=mm6942e2_w

