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Abstract

Objectives: Early in the COVID-19 pandemic, several outbreaks were linked with facilities employing essential workers, 
such as long-term care facilities and meat and poultry processing facilities. However, timely national data on which workplace 
settings were experiencing COVID-19 outbreaks were unavailable through routine surveillance systems. We estimated the 
number of US workplace outbreaks of COVID-19 and identified the types of workplace settings in which they occurred 
during August–October 2021.

Methods: The Centers for Disease Control and Prevention collected data from health departments on workplace COVID-19 
outbreaks from August through October 2021: the number of workplace outbreaks, by workplace setting, and the total 
number of cases among workers linked to these outbreaks. Health departments also reported the number of workplaces 
they assisted for outbreak response, COVID-19 testing, vaccine distribution, or consultation on mitigation strategies.

Results: Twenty-three health departments reported a total of 12 660 workplace COVID-19 outbreaks. Among the 12 
470 workplace types that were documented, 35.9% (n = 4474) of outbreaks occurred in health care settings, 33.4% (n = 
4170) in educational settings, and 30.7% (n = 3826) in other work settings, including non–food manufacturing, correctional 
facilities, social services, retail trade, and food and beverage stores. Eleven health departments that reported 3859 workplace 
outbreaks provided information about workplace assistance: 3090 (80.1%) instances of assistance involved consultation on 
COVID-19 mitigation strategies, 1912 (49.5%) involved outbreak response, 436 (11.3%) involved COVID-19 testing, and 185 
(4.8%) involved COVID-19 vaccine distribution.

Conclusions: These findings underscore the continued impact of COVID-19 among workers, the potential for work-
related transmission, and the need to apply layered prevention strategies recommended by public health officials.
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Workplace transmission of SARS-CoV-2 has been recog-
nized since the start of the COVID-19 pandemic, and sev-
eral outbreaks have been linked with workplaces such as 
long-term care facilities,1 meat and poultry processing 
plants,2 and correctional facilities.3 Recommendations for 
operation of businesses and other facilities and stay-at-home 
measures to mitigate the spread of COVID-19 have evolved 
during the pandemic. COVID-19 vaccines became available 
in December 2020 in phases, with health care personnel and 
long-term care residents prioritized first4; availability and 
implementation of vaccines varied across the country. With 
the emergence of the Delta variant in summer 2021,5 work-
places continued to be important settings for mitigation 
efforts to reduce the risk of transmission. To help understand 
how much workplace transmission may have been occur-
ring during August through October 2021 and in what set-
tings, the Centers for Disease Control and Prevention (CDC) 
invited the health departments from all 50 states, 8 US ter-
ritories and freely associated states, and the District of 
Columbia to report aggregate surveillance data for COVID-
19 outbreaks occurring in public or private work settings 
from August 1 through October 31, 2021. Some states 
passed the request on to health departments representing 
individual cities or counties.

Methods

CDC requested information reported to the health department 
by workplace establishments on the number of workplace 
COVID-19 outbreaks, by workplace setting, and the total 
number of cases among workers linked to these outbreaks. We 
categorized workplaces according to categories based on the 
2017 North American Industry Classification System.6 For 
this study, CDC asked health departments to apply the case 
definition of a workplace outbreak provided by the Council of 
State and Territorial Epidemiologists (CSTE), which is based 
on ≥2 COVID-19 cases among workers,7 to all workplaces. 
CSTE defines an outbreak in a nonresidential, non–health care 
workplace setting as the following: “Two or more laboratory-
confirmed COVID-19 cases among workers at a facility with 
onset of illness within a 14-day period, who are epidemiologi-
cally linked, do not share a household, and are not listed as a 
close contact of each other outside of the workplace during 
standard case investigation or contact tracing.”7

CDC asked health departments to include only cases 
among workers associated with each outbreak. Health 
departments followed this guidance to the extent that they 
were able, given that many of them recorded workplace  
outbreaks based on different local passive reporting 
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requirements (eg, California defined outbreaks in non–health 
care settings as ≥3 probable or confirmed cases8 rather than 
≥2). CDC also asked health departments to report the total 
numbers of confirmed working-age cases9 (aged 18-64 years, 
including outbreak related and non–outbreak related) during 
the study period and the number of workplaces that they 
assisted for outbreak response, COVID-19 testing, vaccine 
distribution, or consultation on mitigation strategies. CDC 
reviewed this activity and conducted it consistent with appli-
cable federal law and CDC policy (eg, 45 CFR part 46.102[I]
[2], 21 CFR part 56; 42 USC §241[d]; 5 USC §552a; 44 USC 
§3501 et seq).

We estimated counts of workplace establishments and 
quarterly employment for the various workplace types by 
aggregating industry-specific second quarter 2021 Quarterly 
Census of Employment and Wages (QCEW) data for each 
jurisdiction covered by participating health departments into 
categories approximating those used by the health depart-
ments for reporting. The QCEW is a quarterly count of the 
number of business establishments, monthly employment, 
and quarterly wages for workers covered by state unemploy-
ment insurance laws and federal workers covered by the 
Unemployment Compensation for Federal Employees pro-
gram compiled by the Bureau of Labor Statistics.10 
Establishment counts are derived from administrative data 
from state and federal unemployment insurance programs. 
Employment and wage data are reported by employers. We 
calculated quarterly employment as the average monthly 
employment for the 3 months of the quarter. We conducted 
all analyses in SAS version 9.4 (SAS Institute Inc).

Results

Twenty-three health departments reported a total of 12 660 
workplace COVID-19 outbreaks during August–October 
2021 (Table 1, Figure 1). These outbreaks included at least 
52 635 cases among workers, an average of 4.2 confirmed 
cases per outbreak. We found an average of 1.85 workplace 
outbreak–associated cases per 100 working-age cases in the 
participating jurisdictions. In 16 of 23 jurisdictions, the high-
est number of workplace outbreaks was reported in August.

Health departments documented workplace type for 12 
470 (98.5%) outbreaks involving 49 938 (94.9%) workers; 
we grouped these workplace outbreaks into 3 broad settings: 
4474 (35.9%) outbreaks involving 18 046 (36.1%) workers 
in health care settings, 4170 (33.4%) outbreaks involving 13 
097 (26.2%) workers in educational settings, and 3826 
(30.7%) outbreaks involving 18 795 (37.6%) workers in 
other work settings (Table 2). Of the >5 million workplace 
establishments in the 23 participating jurisdictions, 7.5% 
were categorized as health care, 2.6% as educational, and 
89.9% as other non–health care settings; the corresponding 
proportions of all employed workers in these jurisdictions 
were 12.0%, 9.5%, and 78.5%. Most outbreaks in health care 

settings (81.7%; 3655 of 4474) occurred in nursing and resi-
dential care facilities, and most in educational settings 
(73.2%; 3051 of 4170) occurred in K-12 schools (kindergar-
ten through 12th grade). Other settings included non–food 
manufacturing facilities (11.0%; 419 of 3826), correctional 
facilities (10.7%; n = 410), social services (6.7%; n = 258), 
retail trade (6.7%; n = 256), and food and beverage stores 
(5.9%; n = 226).

Among 11 health departments that reported 3859 work-
place outbreaks during August–October 2021 and provided 
information about workplace assistance from health depart-
ments, 3090 (80.1%) instances of assistance involved con-
sultation on COVID-19 mitigation strategies, 1912 (49.5%) 
involved outbreak response, 436 (11.3%) involved COVID-
19 testing, and 185 (4.8%) involved COVID-19 vaccine 
distribution.

Discussion

Preventing and tracking COVID-19 workplace outbreaks is 
important because workers have little control over their work 
environment, workplace outbreaks can drive community 
transmission, and understanding the types of settings affected 
by COVID-19 can help inform interventions. A study of 
early COVID-19 cases in Colorado found that 47 of 99 
(47%) cases with known infected contacts reported work-
place exposure.11 Most workplace types reporting outbreaks 
in this study (ie, nursing and residential care facilities, K-12 
schools, manufacturing facilities, correctional facilities) 
were previously identified as being at increased risk for 
COVID-19 spread. However, to our knowledge, our study is 
one of the first multistate reports to confirm that outbreaks 
continued to be common in non–health care, noneducational 
workplaces during a period dominated by the Delta variant, 
after COVID-19 vaccines and other mitigation measures 
became widely promoted by public health officials. 
Consultation on COVID-19 mitigation strategies was the 
most frequently requested assistance. We found a high ratio 
of reported outbreaks in health care and educational settings 
relative to the proportions of these settings among all work-
places. This high ratio may reflect a combination of a high 
risk of spread and increased testing and reporting in these 
settings compared with other workplaces.

CDC published COVID-19 guidance for health care set-
tings,12 educational settings,13 correctional and detention 
facilities,14 other industries, and general businesses.15 The 
Occupational Safety and Health Administration has also 
published guidance for workplaces.16 Both agencies empha-
size that preventing workplace transmission of SARS-CoV-2 
requires layering multiple mitigation strategies that include 
vaccination, improved building ventilation, the wearing of 
well-fitting face masks, physical distancing, handwashing, 
cleaning and disinfection, screening tests, isolation of cases, 
and quarantine of unvaccinated close contacts.
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Table 1.  Number of workplace COVID-19 outbreaks,a outbreak-associated cases, and total cases among working-age adults by 
jurisdiction, 23 US jurisdictions, August–October 2021b

No. of workplace outbreaks August–October, no.

Jurisdiction August September October
August–
October

Outbreak-
associated 

cases among 
workers

Average  
cases per 
outbreak

Total cases 
among 

working-age 
adultsc

Workplace 
outbreak-
associated 
cases per 

100 working-
age casesd

Alabama 205 100 19 324 3820 11.8 154 977 2.5
Californiae 1703 827 677 3207 7812f,g,h 2.4 523 459 1.5
Coloradoi 118 118 54 290 1324 4.6 102 243 1.3
Connecticutj 75 49 42 166 563 3.4 27 194 2.1
District of Columbia 36 17 13 66 296 4.5 9006 3.3
Georgia 460 207 137 804 3117f,g 3.9 218 042 1.4
Illinois, excluding Chicago 180 76 41 297 1317 4.4 173 079 0.8
Chicagok 39 24 15 78 316 4.1 23 409 1.4
Kentuckyl 70 93 68 231 1848m 8.0 110 630 1.7
Louisianan 795 199 90 1084 5002 4.6 96 301 5.2
Maineo 41 79 26 146 894 6.1 14 340 6.2
Maryland 250 210 109 569 2748 4.8 58 934 4.7
Mississippi 167 67 21 255 1328 5.2 95 637 1.4
Nevadap 17 15 5 37 120 3.2 4986 2.4
New Hampshirei,o 35 47 23 105 468 4.5 10 458 4.5
North Carolina 367 248 79 694 4740 6.8 230 226 2.1
Pennsylvaniaq 119 89 117 325 1119f 3.4 162 352 0.7
Rhode Island 51 62 34 147 447 3.0 17 229 2.6
Tennessee 325 133 49 507 3103 6.1 169 841 1.8
Texas 60 24 2 86 358 4.2 387 545 0.1
US Virgin Islands 7 5 1 13 78 6.0 1751 4.5
Virginia 378 417 427 1222 5985g 4.9 143 394 4.2
Wisconsin 617 815 575 2007 5832g 2.9 108 699 5.4
Total 6115 3921 2624 12 660 52 635 4.2 2 843 732 1.9

a The Centers for Disease Control and Prevention invited the health departments from all 50 states, 8 US territories and freely associated states, and the 
District of Columbia to report aggregate surveillance data for COVID-19 outbreaks occurring in public or private work settings from August 1 through 
October 31, 2021. Some states passed the request on to health departments representing individual cities or counties.
b Except where otherwise noted, “workplace outbreak” was defined for this study according to the Council of State and Territorial Epidemiologists’ 
surveillance definition for an outbreak in a nonresidential, non–health care workplace setting: “Two or more laboratory-confirmed COVID-19 cases 
among workers at a facility with onset of illness within a 14-day period, who are epidemiologically linked, do not share a household, and are not listed as 
a close contact of each other outside of the workplace during standard case investigation or contact tracing.”7

c Total cases among adults aged 18-64 years, including both outbreak-related and non–outbreak-related cases.
d Workplace outbreak-associated cases per 100 working-age cases was calculated according to the following formula: number of outbreak-associated 
cases among workers (August–October 2021) divided by the total number of cases among working-age adults × 100.
e California defines outbreaks in non–health care settings as ≥3 cases, rather than ≥2 cases.
f Case counts include probable cases.
g Case counts may include nonworker adults associated with the outbreaks.
h Limited to people aged 18-64 years. Age only available for 67% of outbreak-associated cases reported by California; outbreak-associated cases without 
available age information were excluded from outbreak-associated case numbers.
i Excluded outbreaks still active at the time of reporting.
j Connecticut did not consistently track college/university or correctional facility outbreaks.
k Chicago definition of school outbreak changed on October 4 (from 2 cases to 3).
l Kentucky data exclude correctional facilities, hospitals, and skilled nursing facilities.
m Kentucky definition of health care setting outbreaks and non–health care setting (except for education) outbreaks requires ≥5 cases.
n Louisiana reporting in September was likely reduced because of Hurricane Ida.
o Outbreak definition based on ≥3 confirmed cases (2 of which are staff).
p Includes only Carson City, Churchill County, Douglas County, Lyon County, and Storey County.
q Pennsylvania excluded Philadelphia County in all counts except for hospital outbreaks. Only daycares/preschools were included for educational settings. 
First response does not include any health care services (eg, emergency medical services).



Luckhaupt et al	 337

Both CDC and Occupational Safety and Health 
Administration guidance recommend that employers report 
outbreaks to local health departments as required and support 
their contact tracing efforts; reporting is required by law in 
some jurisdictions. CSTE developed definitions of COVID-
19 outbreaks in specific settings and provided guidance for 
documenting individual cases as outbreak associated. CSTE 
published separate outbreak definitions for nonresidential, 
non–health care workplace, educational, and health care set-
tings.17 Many jurisdictions adapted the CSTE definitions to 
meet their local needs, as evidenced in the range in cases per 
outbreak and outbreak-associated cases per 100 cases reported 
by various jurisdictions. Health departments also developed 
various strategies for prioritizing workplace outbreak investi-
gations.18 We applied the CSTE case definition of an outbreak 
in a nonresidential, non–health care workplace setting to all 
workplaces, including health care and educational settings. 
Using this definition, jurisdictions identified the highest num-
ber of workplace outbreaks during the study period in health 
care settings, followed by educational settings. Most other 

reported workplace settings were those in which workers 
interact with large numbers of the public (eg, retail trade, food 
and beverage stores) or work in close proximity to one another 
(eg, manufacturing facilities).

Limitations

Our study had several limitations. First, because data on 
workplace COVID-19 outbreaks are not consistently col-
lected across health departments, our study was based on a 
passively collected convenience sample that depended on 
state-specific requirements. Second, reporting biases made 
comparisons among work settings challenging. Regular 
COVID-19 screening programs and public health emphasis in 
some work settings (eg, long-term care) meant that we com-
pared settings that conducted active surveillance with those 
conducting passive surveillance. Third, difficulty in linking 
cases to workplaces, especially during widespread commu-
nity transmission, may have resulted in under- or overcount-
ing workplace COVID-19 outbreaks and associated cases. 
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Figure 1.  Workplace outbreaks reported to the Centers for Disease Control and Prevention by 23 US jurisdictions, August–October 
2021. Data for Nevada were reported by these jurisdictions only: Churchill County, Carson City, Douglas County, Lyon County, and 
Storey County.
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Table 2.  Workplace COVID-19 outbreaks,a by work setting category and specific work setting, 23 US jurisdictions, August–October 
2021b

No. (%)

Work setting (approximate NAICS code)c

No. of 
jurisdictions  

reporting

Workplace  
outbreaks  

(n = 12 470)d
Establishmentse,f  
(n = 5 660 735)

Outbreak-associated 
cases among 

workers  
(n = 49 938)

Employed  
population  

(n = 71 758 633)e,f

Any health care setting 23 4474 (35.9) 422 744 (7.5) 18 046 (36.1) 8 616 484 (12.0)
Hospital (622) 17 404 (9.0) 7442 (1.8) 1625 (9.0) 2 741 842 (31.8)
Nursing and residential health care facility (623) 20 3655 (81.7) 41 040 (9.7) 15 603 (86.5) 1 474 930 (17.1)
Pharmacy (446110) 2 8 (0.2) 32 358 (7.7) 14 (0.1) 346 436 (4.0)
Ambulatory health care (621) 14 175 (3.9) 341 904 (80.9) 795 (4.4) 4 053 276 (47.0)
Health care setting–type not specified — 232 (5.2) — — —

Any educational setting 23 4170 (33.4) 149 682 (2.6) 13 097 (26.2) 6 805 267 (9.5)
Preschool or daycare (62441) 20 905 (21.7) 38 622 (25.8) 2264 (17.3) 412 461 (6.1)
K-12 school (61111) 20 3051 (73.2) 43 562 (29.1) 9974 (76.2) 4 105 781 (60.3)
Other schools and instructional settings (other 611) 13 168 (4.0) 67 498 (45.1) 2763 (21.1) 2 287 025 (33.6)
Educational setting–type not specified — 46 (1.1) — — —

Other setting 23 3826 (30.7) 5 088 309 (89.9) 18 795 (37.6) 56 336 882 (78.5)
Correctional facility (92214) 19 410 (10.7) 2834 (0.1) 4420 (23.5) 248 867 (0.4)
Non–food manufacturing facility (other 31-33) 16 419 (11.0) 169 403 (3.3) 2346 (12.5) 4 948 068 (8.8)
Social service (624) 13 258 (6.7) 692 565 (13.6) 981 (5.2) 1 796 662 (3.2)
Retail trade (44-45, excluding 446110 and 445) 10 256 (6.7) 417 278 (8.2) 1074 (5.7) 5 268 617 (9.4)
Food and beverage store (445) 15 226 (5.9) 72 913 (1.4) 861 (4.6) 1 607 812 (2.9)
Accommodation and food services (72) 7 192 (5.0) 380 006 (7.5) 592 (3.1) 6 244 896 (11.1)
Other services (except public administration) (81 

excluding 8122)
9 127 (3.3) 427 001 (8.4) 539 (2.9) 2 078 507 (3.7)

Food manufacturing facility (311) 14 104 (2.7) 18 121 (0.4) 1098 (5.8) 729 479 (1.3)
Construction (23) 7 140 (3.7) 413 839 (8.1) 349 (1.9) 3 897 096 (6.9)
Professional, scientific, technical, management, admin-

istrative, and waste management services (54, 55, 56)
8 89 (2.3) 1 067 264 (21.0) 282 (1.5) 11 427 517 (20.3)

Transportation and warehousing (48-49, excluding 
485 and 491)

5 81 (2.1) 140 128 (2.8) 394 (2.1) 2 935 327 (5.2)

Finance, insurance, real estate, rental, and leasing (52, 53) 7 83 (2.2) 495 138 (9.7) 211 (1.1) 4 120 430 (7.3)
Arts, entertainment, and recreation (71) 7 73 (1.9) 88 658 (1.7) 245 (1.3) 1 109 333 (2.0)
Public administration (except first responders and 

correctional facilities) (92, excluding 922)
13 112 (2.9) 54 365 (1.1) 669 (3.6) 2 905 067 (5.2)

First response (92212, 92216, 92219) 11 58 (1.5) 6945 (0.1) 252 (1.3) 548 963 (1.0)
Utilities (22) 7 58 (1.5) 14 080 (0.3) 198 (1.1) 275 998 (0.5)
Agriculture, forestry, fishing, or hunting (11) 10 41 (1.1) 52 785 (1.0) 272 (1.4) 690 889 (1.2)
Public transit (485) 9 41 (1.1) 10 364 (0.2) 203 (1.1) 217 677 (0.4)
Wholesale trade (42) 4 32 (0.8) 313 101 (6.2) 148 (0.8) 2 978 484 (5.3)
US Postal Service (491) 5 24 (0.6) 13 629 (0.3) 109 (0.6) 306 932 (0.5)
Information (51) 4 17 (0.4) 112 813 (2.2) 37 (0.2) 1 554 359 (2.8)
Death care (8122) 5 12 (0.3) 9167 (0.2) 57 (0.3) 69 235 (0.1)
Mining, quarrying, and oil and gas extraction (21) 3 9 (0.2) 16 865 (0.3) 37 (0.2) 291 930 (0.5)
Other or unknown 20 396 (10.4) 99 047 (2.0) 1870 (9.9) 84 738 (0.2)

Abbreviations: —, does not apply; K-12, kindergarten through 12th grade; NAICS, North American Industry Classification System.
a The Centers for Disease Control and Prevention invited the health departments from all 50 states, 8 US territories and freely associated states, and the 
District of Columbia to report aggregate surveillance data for COVID-19 outbreaks occurring in public or private work settings from August 1 through 
October 31, 2021. Some states passed the request on to health departments representing individual cities or counties.
b Except where otherwise noted, “workplace outbreak” was defined for this study according to the Council of State and Territorial Epidemiologists’ 
surveillance definition for an outbreak in a nonresidential, non–health care workplace setting: “Two or more laboratory-confirmed COVID-19 cases 
among workers at a facility with onset of illness within a 14-day period, who are epidemiologically linked, do not share a household, and are not listed as 
a close contact of each other outside of the workplace during standard case investigation or contact tracing.”7

c Data source: US Census Bureau.6
d During August–October 2021, there were 12 660 workplace COVID-19 outbreaks reported overall; however, setting was unknown or undocumented 
for 190 workplace outbreaks.
e Based on the second quarter 2021 Quarterly Census of Employment and Wages (QCEW). The QCEW is a quarterly count of the number of business 
establishments and monthly employment and quarterly wages for workers covered by state unemployment insurance laws and federal workers covered 
by the Unemployment Compensation for Federal Employees program compiled by the Bureau of Labor Statistics. Establishment counts are derived 
from administrative data from state and federal unemployment insurance programs. Employment and wage data are reported by employers. The QCEW 
covers >95% of all US jobs.9
f For major categories (ie, any health care setting, any educational setting, any other non–health care setting), column percentage denominators are based 
on the total number of establishments or employment across all work settings; for subcategories, column percentage denominators are based on the 
applicable major category.
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Fourth, use of the CSTE workplace outbreak case definition, 
which requires ≥2 cases among workers, could have resulted 
in an underestimation of outbreaks with an occupational com-
ponent because of patient-, student-, or customer-to-worker 
transmission. Fifth, undercounts may also have resulted from 
a lack of reporting requirements, data lags, and other report-
ing challenges. Sixth, overcounts may have resulted from 
duplicate reporting caused by overlap among jurisdictions, 
ongoing cases from July outbreaks that were counted in 
August, transmission outside the workplace among workers, 
or data collection that does not distinguish between workers 
and nonworkers. However, CDC’s requirement that health 
departments report only the number of confirmed working-
age cases (aged 18-64 years) minimized overcounts caused 
by counting nonworkers.

Seventh, some limitations applied to the comparisons 
made between the distribution of workplace types and work-
ers involved in the reported outbreaks and the underlying 
distribution of workplace types and workers in the participat-
ing jurisdictions based on QCEW data. Industry categories 
used in QCEW data differ slightly from industry categories 
used for outbreak reporting. We also note a slight mismatch 
between the geographic areas represented in the outbreak 
data and those available in the reference data. Eighth, data 
collection on workplace requests for assistance varied by 
jurisdiction: some jurisdictions included only workplace-
initiated requests, and other jurisdictions included active out-
reach from health departments to workplaces. Follow-up 
data were not available to determine the extent to which the 
technical assistance and guidance were implemented and 
enforced. Ninth, data were also unavailable on the vaccina-
tion status of workers involved in outbreaks and on the prev-
alence of remote work in different work settings.

Conclusion

Our study illustrates that COVID-19 outbreaks linked to 
workplaces, as defined here, were commonly reported to 
health departments during August–October 2021, when the 
Delta variant was predominant in the United States. It also 
highlights the workplace demand for assistance that health 
departments experienced, particularly for consultations on 
COVID-19 mitigation strategies. These findings underscore 
the continued impact of COVID-19 among workers, the 
potential for work-related transmission, and the need to 
apply layered prevention strategies recommended by public 
health officials, especially as new variants of concern arise. 
Vaccination with the primary series and recommended boost-
ers remain the leading public health prevention strategy to 
lessen economic impacts and to help end the COVID-19 pan-
demic by reducing transmission and risk of severe disease, 
hospitalization, and death.
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