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Preliminary Estimate of Excess Mortality During the COVID-19 Outbreak — 
New York City, March 11–May 2, 2020

New York City Department of Health and Mental Hygiene (DOHMH) COVID-19 Response Team

On May 11, 2020, this report was posted as an MMWR Early 
Release on the MMWR website (https://www.cdc.gov/mmwr).

SARS-CoV-2, the virus that causes coronavirus disease 
2019 (COVID-19), was first identified in December 2019 in 
Wuhan, China, and has since spread worldwide. On March 11, 
2020, the World Health Organization declared COVID-19 a 
pandemic (1). That same day, the first confirmed COVID-19–
associated fatality occurred in New York City (NYC). To iden-
tify confirmed COVID-19–associated deaths, defined as those 
occurring in persons with laboratory-confirmed SARS-CoV-2 
infection, on March 13, 2020, the New York City Department 
of Health and Mental Hygiene (DOHMH) initiated a daily 
match between all deaths reported to the DOHMH electronic 
vital registry system (eVital) (2) and laboratory-confirmed cases 
of COVID-19. Deaths for which COVID-19, SARS-CoV-2, 
or an equivalent term is listed on the death certificate as an 
immediate, underlying, or contributing cause of death, but that 
do not have laboratory-confirmation of COVID-19 are classi-
fied as probable COVID-19–associated deaths. As of May 2, a 
total of 13,831 laboratory-confirmed COVID-19–associated 
deaths, and 5,048 probable COVID-19–associated deaths were 
recorded in NYC (3). Counting only confirmed or probable 
COVID-19–associated deaths, however, likely underestimates 
the number of deaths attributable to the pandemic. The count-
ing of confirmed and probable COVID-19–associated deaths 
might not include deaths among persons with SARS-CoV-2 
infection who did not access diagnostic testing, tested falsely 
negative, or became infected after testing negative, died out-
side of a health care setting, or for whom COVID-19 was not 
suspected by a health care provider as a cause of death. The 
counting of confirmed and probable COVID-19–associated 
deaths also does not include deaths that are not directly associ-
ated with SARS-CoV-2 infection. The objective of this report 
is to provide an estimate of all-cause excess deaths that have 
occurred in NYC in the setting of widespread community 
transmission of SARS-CoV-2. Excess deaths refer to the num-
ber of deaths above expected seasonal baseline levels, regardless 
of the reported cause of death. Estimation of all-cause excess 
deaths is used as a nonspecific measure of the severity or impact 
of pandemics (4) and public health emergencies (5). Reporting 
of excess deaths might provide a more accurate measure of the 
impact of the pandemic.

DOHMH has developed an electronic vital statistics report-
ing system that provides a near complete count of all deaths 
that occur in NYC (6). Rapid reporting of the event of death 
using this electronic system allows timely surveillance of all 
deaths in NYC (i.e., all-cause mortality) pending complete 
recording of demographic and International Classification of 
Diseases, Tenth Revision (ICD-10) coding of cause of death 
information. To estimate excess deaths in NYC during the 
COVID-19 pandemic, a seasonal periodic regression model, 
as is routinely conducted for monitoring the impact of seasonal 
influenza (7), was used. Excess deaths were determined for the 
period March 11–May 2, 2020, using mortality data from the 
period January 1, 2015–May 2, 2020 and calculated as the 
difference between the seasonally expected baseline number 
and the reported number of all-cause deaths (7,8). A limitation 
of this approach is that it does not account for uncertainty in 
the reporting lag or completeness of these provisional data.

During March 11–May 2, 2020, a total of 32,107 deaths 
were reported to DOHMH; of these deaths, 24,172 (95% 
confidence interval  =  22,980–25,364) were found to be 
in excess of the seasonal expected baseline. Included in the 
24,172 deaths were 13,831 (57%) laboratory-confirmed 
COVID-19–associated deaths and 5,048 (21%) probable 
COVID-19–associated deaths, leaving 5,293 (22%) excess 
deaths that were not identified as either laboratory-confirmed 
or probable COVID-19–associated deaths (Figure).

The 5,293 excess deaths not identified as confirmed or prob-
able COVID-19–associated deaths might have been directly 
or indirectly attributable to the pandemic. The percentages 
of these excess deaths that occurred in persons infected with 
SARS-CoV-2 or resulted from indirect impacts of the pan-
demic are unknown and require further investigation.

COVID-19–associated mortality is higher in persons with 
underlying chronic health conditions such as heart disease and 
diabetes (9), and deaths in persons with these chronic health 
conditions might not be recognized as being directly attribut-
able to COVID-19. In addition, social distancing practices, 
the demand on hospitals and health care providers, and public 
fear related to COVID-19 might lead to delays in seeking or 
obtaining lifesaving care. Thus, monitoring of all-cause deaths 
and estimating excess mortality during the pandemic provides 
a more sensitive measure of the total number of deaths than 
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FIGURE. Number of laboratory-confirmed* and probable† COVID-19–associated deaths and total estimated excess deaths§ — New York City, 
March 11–May 2, 2020
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* Death in a person with a positive laboratory test for SARS-CoV-2 RNA.
† Death in a person without a positive test for SARS-CoV-2 RNA but for whom COVID-19, SARS-CoV-2, or a related term was listed as an immediate, underlying, or 

contributing cause of death on the death certificate.
§ Total excess all-cause deaths were calculated as observed deaths minus expected deaths as determined by a seasonal regression model using mortality data from 

the period January 1, 2015–May 2, 2020. 

would be recorded by counting laboratory-confirmed or prob-
able COVID-19–associated deaths.

This approach can account for factors temporally, but not 
causally, associated with SARS-CoV-2 that might affect death 
rates, including other pathogens circulating during the overlap-
ping 2019–20 influenza season. All-cause mortality surveillance 
based on electronic reporting of the event of death provides 
a faster and more inclusive measure of the pandemic’s impact 
on mortality than does relying only on national COVID-19 
reporting mechanisms (10). 
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