
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 27, No. 1, January 2021 243

Coronavirus Disease  
among Workers in Food  

Processing, Food Manufacturing, 
and Agriculture Workplaces

Michelle A. Waltenburg, Charles E. Rose, Tristan Victoroff, Marilee Butterfield, Jennifer A. Dillaha,  
Amy Heinzerling, Meagan Chuey, Maria Fierro, Rachel H. Jervis, Kristen M. Fedak, Andrea Leapley,  

Julie A. Gabel, Amanda Feldpausch, Eileen M. Dunne, Connie Austin, Caitlin S. Pedati,  
Farah S. Ahmed, Sheri Tubach, Charles Rhea, Julius Tonzel, Anna Krueger, David A. Crum,  
Johanna Vostok, Michael J. Moore, Hannah Kempher, Joni Scheftel, George Turabelidze,  

Derry Stover, Matthew Donahue, Deepam Thomas, Karen Edge, Bernadette Gutierrez, Erica Berl,  
Meagan McLafferty, Kelly E. Kline, Nichole Martz, James C. Rajotte, Ernest Julian, Abdoulaye Diedhiou, 
Rachel Radcliffe, Joshua L. Clayton, Dustin Ortbahn, Jason Cummins, Bree Barbeau, Stacy Carpenter,  

Julia C. Pringle, Julia Murphy, Brandy Darby, Nicholas R. Graff, Tia K.H. Dostal, Ian W. Pray,  
Courtney Tillman, Dale A. Rose, Margaret A. Honein; CDC COVID-19 Emergency Response Team

Author affiliations: Centers for Disease Control and Prevention, 
Atlanta, Georgia, USA (M.A. Waltenburg, C.E. Rose, T. Victoroff, 
M. Chuey, E.M. Dunne, M. Donahue, J.C. Pringle, I.W. Pray,  
D.A. Rose, M.A. Honein); Arizona Department of Health Services, 
Phoenix, Arizona, USA (M. Butterfield); Arkansas Department 
of Health, Little Rock, Arkansas, USA (J.A. Dillaha); California 
Department of Public Health, Richmond, California, USA  
(A. Heinzerling); County of San Diego Health and Human Services 
Agency, San Diego, California, USA (M. Chuey); Imperial County 
Public Health Department, El Centro, California, USA (M. Fierro); 
Colorado Department of Public Health and Environment, Denver, 
Colorado, USA (R.H. Jervis, K.M. Fedak); Florida Department of 
Health, Tallahassee, Florida, USA (A. Leapley); Georgia  
Department of Public Health, Atlanta (J.A. Gabel, A. Feldpausch); 
Idaho Department of Health and Welfare, Boise, Idaho, USA  
(E.M. Dunne); Illinois Department of Public Health, Springfield, 
Illinois, USA (C. Austin); Iowa Department of Public Health, Des 
Moines, Iowa, USA (C.S. Pedati); Kansas Department of Health 
and Environment, Topeka, Kansas, USA (F.S. Ahmed, S. Tubach); 
Kentucky Department for Public Health, Frankfort, Kentucky, USA 
(C. Rhea); Louisiana Department of Health, New Orleans,  
Louisiana, USA (J. Tonzel); Maine Center for Disease Control  
and Prevention, Augusta, Maine, USA (A. Krueger); Maryland  
Department of Health, Baltimore, Maryland, USA (D.A. Crum); 
Massachusetts Department of Public Health, Boston,  
Massachusetts, USA (J. Vostok, M.J. Moore); Minnesota  
Department of Health, St. Paul, Minnesota, USA (H. Kempher, J. 

Scheftel); Missouri Department of Health and Senior  
Services, Jefferson City, Missouri, USA (G. Turabelidze);  
Nebraska Department of Health and Human Services, Lincoln, 
Nebraska, USA (D. Stover, M. Donahue); New Jersey Department 
of Health, Trenton, New Jersey, USA (D. Thomas); New Mexico 
Department of Health, Santa Fe, New Mexico, USA (K. Edge, 
B. Gutierrez); North Carolina Department of Health and Human 
Services, Raleigh, North Carolina, USA (E. Berl); Oregon Health 
Authority, Portland, Oregon, USA (M. McLafferty); Pennsylvania 
Department of Health, Harrisburg, Pennsylvania, USA  
(K.E. Kline); Pennsylvania Department of Agriculture, Harrisburg 
(N. Martz); Rhode Island Department of Health, Providence, 
Rhode Island, USA (J.C. Rajotte, E. Julian); South Carolina  
Department of Health and Environmental Control, Columbia, 
South Carolina, USA (A. Diedhiou, R. Radcliffe); South Dakota 
Department of Health, Pierre, South Dakota, USA (J.L. Clayton,  
D. Ortbahn); Tennessee Department of Health, Nashville,  
Tennessee, USA (J. Cummins); Utah Department of Health, Salt 
Lake City, Utah, USA (B. Barbeau); Vermont Department of Public 
Health, Burlington, Vermont, USA (S. Carpenter, J.C. Pringle);  
Virginia Department of Health, Richmond, Virginia, USA  
(J. Murphy, B. Darby); Washington State Department of Health, 
Shoreline, Washington, USA (N.R. Graff, T.K.H. Dostal);  
Wisconsin Department of Health Services, Madison, Wisconsin, 
USA (I.W. Pray); Wyoming Department of Health, Cheyenne, 
Wyoming, USA (C. Tillman)

DOI: https://doi.org/10.3201/eid2701.203821



DISPATCHES

244 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 27, No. 1, January 2021

High-density workplaces can cause high risk 
for transmission of severe acute respiratory  

syndrome coronavirus 2 (SARS-CoV-2), the virus 
that causes coronavirus disease (COVID-19) (1–3). US 
food processing, food manufacturing, and agricul-
ture workplaces employ >3.6 million persons (4). Sev-
eral factors contribute to workplace and community 
transmission, including prolonged close contact with 
coworkers, congregate housing, shared transporta-
tion, and frequent community contact among work-
ers (1,2). Prior reports have characterized COVID-19 
among meat and poultry processing workers (1,2). 

We describe coronavirus disease (COVID-19) among 
US food manufacturing and agriculture workers and pro-
vide updated information on meat and poultry processing 
workers. Among 742 food and agriculture workplaces in 
30 states, 8,978 workers had confirmed COVID-19; 55 
workers died. Racial and ethnic minority workers could 
be disproportionately affected by COVID-19.

 
Table 1. Laboratory-confirmed COVID-19 among workers in food manufacturing and agriculture workplaces in 30 US states, March 1–
May 31, 2020* 

State† Type of food manufactured or farmed 

No. 
workplaces 

affected 

No. workers in 
affected 

workplaces 

Confirmed COVID-19 
cases among workers, 

no. (%) 

COVID-19–
related deaths, 

no. (%) ‡ 
Arkansas Various 14 NA 68 (–) 1 (1.5) 
California§ Fruits, vegetables, dairy, packaged 

foods, frozen foods, seafood, other 
30 NA 518 (–) 2 (0.4) 

Colorado Vegetables, dairy, baked goods, 
packaged foods, other 

19 5,773 443 (7.7) 3 (0.7) 

Florida Vegetables, fruits, spices, other 10 NA 280 (–) 2 (0.7) 
Georgia Blueberry, seasonal fruits, other 6 728 268 (36.8) 0  
Idaho Vegetables 3 559 100 (17.9) 0  
Illinois Fruits, dairy, pizza,  

packaged foods, other 
61 NA 987 (–) 6 (0.6) 

Iowa Eggs, dairy, other 9 1870 391 (20.9) 2 (0.5) 
Kansas Baked goods, fruits, dairy, 

seasonings, other 
13 NA 140 (–) 0  

Kentucky Baked goods, jelly,  
salad dressing, other 

8 NA 53 (–) 1 (1.9) 

Louisiana Seafood, dairy 5 607 264 (43.5) 0 
Maine Seafood 1 65 15 (23.1) 0 
Massachusetts Seafood, baked goods, other 173 NA 859 (–) 4 (0.5) 
Minnesota Fruits, vegetables, baked goods, 

packaged foods, frozen foods, other 
36 9,829 434 (4.4) 4 (0.9) 

Missouri Prepared foods, cereal, corn 4 2,180 144 (6.6) 1 (0.7) 
Nebraska Eggs, milk products, baked goods, 

frozen foods, other 
14 3,348 123 (3.7) 0 

New Jersey Produce 3 515 93 (18.1) 2 (2.2) 
North Carolina¶ Fruits, vegetables, packaged foods 16 NA 302 (–) 2 (0.7) 
Oregon Vegetables, fruits, frozen foods, 

packaged foods, other 
22 4,579 211 (4.6) 3 (1.4) 

Pennsylvania Seafood, mushrooms, apples, 
cheese, eggs, other 

91 NA 968 (–) 6 (0.6) 

Rhode Island Seafood, apples, cheese, eggs, other 75 NA 346 (–) 13 (3.8) 
South Carolina Vegetables, fruits, pasta, canned 

foods, frozen foods, other 
11 NA 22 (–) 0 

South Dakota Cheese 1 200 7 (3.5) 0 
Tennessee Vegetables, fruits, other 6 NA 323 (–) 1 (0.3) 
Utah Cherries, dairy, baked goods,  

candy, other 
19 NA 186 (–) 0 

Vermont Cheese 1 300 6 (2.0) 0 
Virginia Eggs 1 50 4 (8.0) 0 
Washington Seafood, mushrooms, vegetables, 

fruits, pasta, frozen foods 
37 NA 755 (–) 1 (0.1) 

Wisconsin Vegetables, dairy, pizza,  
baked goods, other 

52 NA 667 (–) 1 (0.1) 

Wyoming Other 1 6 1 (16.7) 0 
Total Various 742 30,609# 8,978 55 
*COVID-19, coronavirus disease; NA, not available; –, percentage not calculated due to missing data. 
†Arizona, Maryland, Montana, New Hampshire, New Mexico, and North Dakota reported no cases of COVID-19 among workers in food manufacturing 
and agriculture workplaces. 
‡Percentage of deaths among cases. 
§Data from 7 California counties. 
¶Reported cases are among workers and close contacts of workers. 
#Among 15 of 30 states that reported the number of workers in affected workplaces, 8.2% of 30,609 workers received COVID-19 diagnoses. 
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We describe COVID-19 among workers in other US 
food manufacturing and agriculture workplaces and 
update information on COVID-19 among meat and 
poultry processing workers.

The Study
The Centers for Disease Control and Prevention (CDC) 
collected cumulative aggregate data from state health 
departments on workers in US food processing, food 
manufacturing, and agriculture workplaces who had 
laboratory-confirmed COVID-19 (5). Requested data 
elements included the number and type of workplac-
es that reported >1 COVID-19 case among workers 
during March 1–May 31, 2020; the number of work-
ers in affected workplaces; the number, demograph-
ics, and symptom status of workers with COVID-19; 
and the number of COVID-19–related deaths among 
workers. CDC requested the same information for 
meat and poultry processing workers and published 
preliminary data (1). Symptom data collection varied 
by workplace; clinical signs and symptom severity 
were not requested. None of these data had personal 
identifying information.

Workplaces were defined by the North American 
Industry Classification System codes 111 (Crop Pro-
duction) and 311 (Food Manufacturing) (6). Demo-
graphic and symptom status proportions were calcu-
lated after excluding missing and unknown values. 
Data on sex were missing for 14.8% of food manu-
facturing and agriculture workers with COVID-19; on 

age for 13.4%; on symptom status for 33.6%; and on 
race and ethnicity for 36.3%. Because characteristics 
of total worker populations in affected workplaces 
were not available, we compared the racial and ethnic 
distribution of workers with COVID-19 to the distri-
bution of all workers in the animal slaughtering and 
processing industry. CDC determined the investiga-
tion to be nonresearch as defined in 45 CFR 46.102(l); 
Paperwork Reduction Act was waived with respect 
to voluntary collection of information during a public 
health emergency (7).

Among 50 US states, 36 (72.0%) responded to the 
CDC inquiry; 33 (91.7%) reported >1 laboratory-con-
firmed COVID-19 case among food processing, food 
manufacturing, or agriculture workers during March 
1–May 31, 2020. States reported 8,978 cases and 55 
(0.6%) deaths among workers in 742 food manufac-
turing and agriculture workplaces in 30 states (Table 
1). Among the 30 states reporting cases, the median 
number of affected facilities per state was 12 (inter-
quartile range [IQR] 4–30 facilities); among 15 states 
that reported worker populations in affected work-
places, 8.2% of 30,609 workers received COVID-19 di-
agnoses. The percentage of workers with COVID-19 
ranged from 2.0%–43.5% per state.

Of cases among food manufacturing and agricul-
ture workers with information on sex (n = 7,647) and 
age (n = 7,771), 4,713 (61.6%) workers were male, 2,934 
(38.4%) were female, and 3,439 (44.3%) workers were 
20–39 years of age (Figure 1). Among 5,721 workers 

Figure 1. Characteristics of 
laboratory-confirmed COVID-19 
cases among workers in food 
manufacturing and agriculture 
workplaces in 28 US states, 
March 1–May 31, 2020. The 
analytic dataset includes 
Arkansas, California, Florida, 
Georgia, Idaho, Illinois, Iowa, 
Kansas, Kentucky, Louisiana, 
Maine, Massachusetts, 
Minnesota, Missouri, Nebraska, 
New Jersey, Oregon, 
Pennsylvania, Rhode Island, 
South Carolina, South Dakota, 
Tennessee, Utah, Vermont, 
Virginia, Washington, Wisconsin, 
and Wyoming. Characteristics 
of workers with COVID-19 were 
not available for 2 states, Colorado and North Carolina. Arizona, Maryland, Montana, New Hampshire, New Mexico, and North Dakota 
reported no cases of COVID-19 among workers in food manufacturing and agriculture workplaces. The dataset excludes cases among 
workers for whom information was missing on sex (n = 1,331), age (n = 1,207), race/ethnicity (n = 3,257), and symptom status (n = 
3,021). White, Black, and Asian/Pacific Islander workers were non-Hispanic; Hispanic or Latino workers could be of any race. Testing 
strategies and symptom categorization varied by facility. Symptom status was available for a single timepoint, either the time of testing 
or the time of interview. Column percentages might not equal 100% due to rounding. COVID-19, coronavirus disease; NH, non-Hispanic; 
PI, Pacific Islander.
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with race and ethnicity reported, 4,164 (72.8%) work-
ers were Hispanic or Latino, 963 (16.8%) were non-
Hispanic White, 362 (6.3%) were non-Hispanic Black, 
and 232 (4.1%) were non-Hispanic Asian/Pacific Is-
lander. Overall, 83.2% of cases occurred among racial 
and ethnic minority workers. Symptom status was re-
ported for 5,957 workers; 4,957 (83.2%) workers were 
symptomatic and 1,000 (16.8%) were asymptomatic 
or presymptomatic.

States reported 28,364 cases and 132 (0.5%) 
deaths among workers in 382 meat and poultry pro-
cessing facilities in 31 states (Table 2). Demograph-
ic characteristics and symptom status of workers 
with COVID-19 indicated most were symptomatic 
and members of racial and ethnic minority groups 
(Figure 2).

Conclusions
We describe COVID-19 among workers in US food 
processing, food manufacturing, and agriculture 
workplaces during March 1–May 31, 2020. Among 
all food manufacturing and agriculture workers in 
28 states reporting race and ethnicity data, 36.5% of 
workers are Hispanic or Latino, 52.6% are non-His-
panic White, 5.9% are non-Hispanic Black, 3.5% are 
non-Hispanic Asian/Pacific Islander, and 1.5% are of 
other non-Hispanic race or ethnicity groups (4). How-
ever, among workers with COVID-19 for whom race 
or ethnicity data were reported, 72.8% were Hispanic 
or Latino, 6.3% were non-Hispanic Black, and 4.1% 
were non-Hispanic Asian/Pacific Islander, suggest-
ing that Hispanic or Latino, non-Hispanic Black, and 
non-Hispanic Asian/Pacific Islander workers in these 

 
Table 2. Laboratory-confirmed COVID-19 among workers in meat and poultry processing facilities in 31 US states, March 1–May 31, 
2020* 

State† Type of meat or poultry 

No. 
workplaces 

affected 

No. workers in 
affected 

workplaces 

Confirmed COVID-19 
cases among 

workers, no. (%) 

COVID-19–
related deaths, 

no. (%)‡ 
Arizona Beef 1 1,750 162 (9.3) 0 
Arkansas Poultry 49 NA 779 (–) 10 (1.3) 
California§ Beef, lamb, pork, poultry, other 11 NA 466 (–) 2 (0.4) 
Colorado Beef, bison, lamb, poultry 7 7,711 422 (5.5) 9 (2.1) 
Georgia Poultry 14 16,500 509 (3.1) 1 (0.2) 
Idaho Beef 2 797 72 (9.0) 0 
Illinois Beef, pork, poultry 26 NA 1,029 (–) 10 (1.0) 
Iowa Beef, pork, poultry 26 22,170 6,131 (27.7) 19 (0.3) 
Kansas Beef, pork, poultry 10 NA 2,670 (–) 8 (0.3) 
Kentucky Pork, poultry 7 7,633 559 (7.3) 4 (0.7) 
Louisiana Poultry 2 1,430 51 (3.6) 0 
Maine Poultry 1 411 50 (12.2) 1 (2.0) 
Maryland Poultry 2 2,036 208 (10.2) 5 (2.4) 
Massachusetts Poultry, other 33 NA 263 (–) 0 
Minnesota Beef, pork, poultry, other 19 15,025 2,120 (14.1) 2 (0.1) 
Missouri Beef, pork, poultry 9 8,469 745 (8.8) 2 (0.3) 
Nebraska Beef, pork, poultry 23 26,134 3,438 (13.2) 14 (0.4) 
New Jersey Beef 1 500 33 (6.6) 0 
New Mexico Beef, pork, poultry 2 550 24 (4.4) 0 
North Carolina¶ Pork, poultry 28 32,325 2,491 (7.7) 13 (0.5) 
Oregon Beef, pork, poultry, other 7 1,945 60 (3.1) 0 
Pennsylvania Beef, pork, poultry, other 30 15,548 1,169 (7.5) 8 (0.7) 
Rhode Island Beef, pork, poultry, other 6 NA 78 (–) 0 
South Carolina Beef, pork, poultry, other 16 NA 97 (–) 0 
South Dakota Beef, pork, poultry 4 6,500 1,593 (24.5) 3 (0.2) 
Tennessee Pork, poultry, other 7 NA 640 (–) 2 (0.3) 
Utah Beef, pork, poultry 4 NA 67 (–) 1 (1.5) 
Virginia Pork, poultry, other 14 NA 1,109 (–) 10 (0.9) 
Washington Beef, poultry 7 4,452 468 (10.5) 4 (0.9) 
Wisconsin Beef, pork, veal 14 14,125 860 (6.1) 4 (0.5) 
Wyoming# Beef 0 NA 1 (–) 0 
Total Beef, bison, lamb, pork, poultry, 

veal, other 
382 186,011** 28,364 132 

*Preliminary data published in Morbidity and Mortality Weekly Report (1); 8 additional states, Arkansas, California, Iowa, Louisiana, Minnesota, New 
Jersey, North Carolina, and Oregon, provided data that was not included in the prior assessment. COVID-19, coronavirus disease; NA, not available; –, 
percent not calculated due to missing data. 
†Florida, Montana, New Hampshire, North Dakota, and Vermont reported no cases of COVID-19 among workers in meat and poultry processing facilities. 
‡Percentage of deaths among cases. 
§Data from 7 California counties. 
¶Reported cases are among workers and close contacts of workers. 
#One worker with COVID-19 worked at a meat processing facility in another state. 
**Among 20 of 31 states reporting the number of workers in affected workplaces, 11.4% of 186,011 workers received COVID-19 diagnoses. 
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workplaces might be disproportionately affected  
by COVID-19.

The sex, age, and symptom distribution of meat 
and poultry processing workers with COVID-19 was 
similar to that observed for food manufacturing and 
agriculture workers. The racial and ethnic distribu-
tion of meat and poultry processing workers with 
COVID-19 differed slightly; a higher percentage of 
cases were reported among non-Hispanic Black and 
non-Hispanic Asian/Pacific Islander workers.

Our study supports findings from prior reports 
that part of the disproportionate burden of COV-
ID-19 among some racial and ethnic minority groups 
is likely related to occupational risk (8,9). These 
findings should be considered when implementing 
workplace interventions to ensure communication 
and training are culturally and linguistically tailored 
for each workforce.

Reports on mass testing in US meat and poul-
try processing facilities revealed widespread CO-
VID-19 outbreaks and identified high proportions 
of asymptomatic or presymptomatic infections 
(10,11). Although most food manufacturing and 
agriculture workers (83.2%) and meat and poul-
try processing workers (88.1%) in our study re-
ported symptoms, not all workplaces performed 
mass testing; therefore, workers with asymptom-
atic or presymptomatic infections might have been 
missed. These findings support the need for com-
prehensive testing strategies, coupled with contact 
tracing and symptom screening, for high-density  

critical infrastructure workplaces to aid in identify-
ing infections and reducing transmission within the  
workplace (12).

Reducing workplace exposures is critical for pro-
tecting workers in US food processing, food manu-
facturing, and agriculture workplaces and might help 
reduce health disparities among disproportionately 
affected populations. Adherence to workplace-specif-
ic intervention and prevention efforts, including engi-
neered controls, such as physical distancing; admin-
istrative controls, such as proper sanitation, cleaning, 
and disinfection; and providing personal protective 
equipment likely would protect both workers and 
surrounding communities (13,14).

This study has several limitations. First, only 
36 states reported data; these results might not 
be representative of all US food processing, food 
manufacturing, and agriculture workers and work-
places. Second, testing strategies varied by work-
place, influencing the number of cases detected 
and reported among workers. Workers might have 
been hesitant to report illness or seek healthcare, 
which could have led to underestimating cases 
among workers. Delays in linking cases and deaths 
to workplace outbreaks likely also contributed to 
an underestimation. Third, demographic charac-
teristics of total worker populations in all affected 
workplaces were not available, limiting the ability 
to quantify the degree to which some racial and eth-
nic minority groups might be disproportionately 
affected by COVID-19. Fourth, preferred language, 

Figure 2. Characteristics of 
laboratory-confirmed COVID-19 
cases among workers in meat 
and poultry processing facilities 
in 29 US states, March 1–May 
31, 2020. Preliminary data 
were published in Morbidity and 
Mortality Weekly Report (1); 
8 additional states, Arkansas, 
California, Iowa, Louisiana, 
Kansas, Minnesota, New Jersey, 
and Oregon provided data that 
was not included in the prior 
assessment. Characteristics of 
workers with COVID-19 were not 
available for 2 states, Colorado 
and North Carolina. Florida, 
Montana, New Hampshire, North 
Dakota, and Vermont reported 
no cases of COVID-19 among 
workers in meat and poultry processing facilities. The analytic dataset excludes cases among workers for whom information was missing 
on sex (n = 4,475), age (n = 6,695), race/ethnicity (n = 8,553), and symptom status (n = 8,437). White, Black, and Asian/Pacific Islander 
workers were non-Hispanic; Hispanic or Latino workers could be of any race. Testing strategies and symptom categorization varied by 
facility. Symptom status was available for a single timepoint, at the time of testing or at the time of interview. Column percentages might 
not equal 100% due to rounding. COVID-19, coronavirus disease; NH, non-Hispanic; PI, Pacific Islander.
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English proficiency, and migration and immigra-
tion status of workers were not captured; culturally 
and linguistically appropriate public health moni-
toring and interventions are crucial considerations 
for this workforce. Finally, workers are members 
of their local communities; transmission of SARS-
CoV-2 could have occurred both at the workplace 
and in the surrounding community and thus could 
be affected by levels of community transmission.

Comprehensive evaluations in food processing, 
food manufacturing, and agriculture workplaces 
and communities are needed to clarify and address 
risk factors for SARS-CoV-2 transmission among 
workers. The extent of control measures and timing 
of implementations should be evaluated to assess ef-
fectiveness of workplace interventions. Several fac-
tors at the individual-, household-, community-, and 
occupational-level, including long-standing health 
and social disparities, likely contribute to dispropor-
tionate disease incidence among racial and ethnic 
minority workers.

Acknowledgments
We thank Logan Hudson, Ellie Morgan,  Michelle  
Holshue, Alison Stargel, Alyssa Carlson, Laina Mitchell, 
Renee Canady, Tim Roth, Lea Hamner, Betsy Bertelsen, 
Anna Halloran, Sarah Murray, Zachary Doobovsky, 
Shawn Magee, Melissa Sixberry, Stephanie Kellner,  
Meredith Davis, Jonathan Richardson, Katrina Saphrey, 
Lisa Sollot, Julia Banks, Amal Patel, Betsy Schroeder, 
Alexander Neifert, Keith Amoroso, Lynn Bahta, Brooke 
Wiedinmyer, Mateo Frumholtz, Margaret Roddy, Paula 
Kriner, Jeff Lamoure, Linda Martinez, Karen Haught, 
Jessica Morales, Marifi Pulido, Lana O’Son, Alex U. Cox, 
and Jennifer Fuld for collating and collating epidemiologic 
data; Elyse Bevers and Jennifer Lam for data management 
support; Chas DeBolt and Laura Newman for  
conceptualization and consultation for Washington state; 
and Kristin Labar and Kate Fowlie for administrative  
support. We also thank the members of the CDC COVID-19 
Emergency Response Team for their collaboration,  
including Michelle M. Dittrich, Gail Burns-Grant,  
Sooji Lee, Alisa Spieckerman, Kashif Iqbal, Sean M. Griffing, 
Alicia Lawson, Hugh M. Mainzer, Andreea E. Bealle,  
Erika Edding, Kathryn E. Arnold, Tomas Rodriquez, 
Sarah Merkle, Kristen Pettrone, Karen Schlanger,  
Alba E. Phippard, Kate Hendricks, Arielle Lasry,  
Vikram Krishnasamy, and Henry T. Walke.

T.K.H. Dostal is supported by the Applied Epidemiology 
Fellowship Program administered by the Council of State 
and Territorial Epidemiologists (CDC cooperative  
agreement no. 1NU38OT000297-01-00).

About the Author
Dr. Waltenburg is an Epidemic Intelligence Service  
Officer in the Division of Foodborne, Waterborne, and  
Environmental Diseases, National Center for  
Emerging and Zoonotic Infectious Diseases, CDC.  
Her primary research interests include epidemiology of 
and outbreak response for zoonotic diseases of public 
health importance.

References
  1. Waltenburg MA, Victoroff T, Rose CE, Butterfield M,  

Jervis RH, Fedak KM, et al. COVID-19 Response Team.  
Update: COVID-19 among workers in meat and poultry  
processing facilities—United States, April–May 2020. 
MMWR Morb Mortal Wkly Rep. 2020;69:887–92.  
https://doi.org/10.15585/mmwr.mm6927e2

  2. Dyal JW, Grant MP, Broadwater K, Bjork A, Waltenburg MA, 
Gibbins JD, et al. COVID-19 among workers in meat and 
poultry processing facilities—19 States, April 2020. MMWR 
MMWR Morb Mortal Wkly Rep. 2020;69:557–61.  
https://doi.org/10.15585/mmwr.mm6918e3  

  3. Baker MG, Peckham TK, Seixas NS. Estimating the burden  
of United States workers exposed to infection or disease: a 
key factor in containing risk of COVID-19 infection. PLoS 
One. 2020;15:e0232452. https://doi.org/10.1371/journal.
pone.0232452

  4. United States Census Bureau. 2014–2018 American  
community survey 5-year public use microdata samples 
(PUMS). 2018 [cited 2020 Jul 31]. https://www.census.gov/
acs/www/data/data-tables-and-tools/data-profiles/2018

  5. Council of State and Territorial Epidemiologists.  
Coronavirus Disease 2019 (COVID-19) 2020 interim case  
definition. 2020 Apr 5 [cited 2020 May 26]. https://wwwn.
cdc.gov/nndss/conditions/coronavirus-disease-2019- 
covid-19/case-definition/2020

  6. United States Census Bureau. North American industry 
classification system. 2017 [cited 2020 Jul 31]. https://www.
census.gov/eos/www/naics

  7. United States Department of Health and Human Services, 
Office of the Assistant Secretary for Planning and Evaluation. 
Notice of Paperwork Reduction Act waiver – coronavirus 
disease 2019 (COVID-19). 2020 Apr 28 [cited 2020 May 24]. 
https://aspe.hhs.gov/system/files/pdf/258866/ 
CDC-PHE-PRA-Waiver-Notice-COVID-19-04-28-20.pdf

  8. Hawkins D. Differential occupational risk for COVID-19  
and other infection exposure according to race and  
ethnicity. Am J Ind Med. 2020;63:817–20. https://doi.org/ 
10.1002/ajim.23145

  9. Artiga S, Rae M. The COVID-19 outbreak and food  
production workers: who is at risk? 2020 Jun 3 Kaiser Family 
Foundation [cited 2020 Jul 31]. https://www.kff.org/ 
coronavirus-covid-19/issue-brief/the-covid-19-outbreak-
and-food-production-workers-who-is-at-risk

10. Crews J. Tyson confirms hundreds of COVID-19 cases at 
Missouri chicken plant. Meat + Poultry. 2020 Jun 29 [cited 
2020 Jul 31]. https://www.meatpoultry.com/articles/23379-
tyson-confirms-hundreds-of-covid-19-cases-at-missouri-
chicken-plant

11. McCarthy R. Tyson announces more COVID-19 test results 
from Arkansas counties. Meat + Poultry.  2020 Jun 23 [cited 
2020 Jul 31]. https://www.meatpoultry.com/articles/23340-
tyson-announces-more-covid-19-test-results-from-arkansas-
counties



 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 27, No. 1, January 2021 249

 COVID-19 in Food Manufacturing and Agriculture

12. Centers for Disease Control and Prevention. Testing strategy 
for coronavirus (COVID-19) in high-density critical  
infrastructure workplaces after a COVID-19 case is  
identified. 2020 Jun 13 [cited 2020 Jul 31]. https://www.cdc.
gov/coronavirus/2019-ncov/community/worker-safety-
support/hd-testing.html

13. Centers for Disease Control and Prevention. Meat and  
poultry processing workers and employers—interim  
guidance from CDC and the Occupational Safety and 
Health Administration (OSHA). 2020 Jul 9 [cited 2020 Aug 
10]. https://www.cdc.gov/coronavirus/2019-ncov/com-

munity/organizations/meat-poultry-processing-workers-
employers.html

14. Centers for Disease Control and Prevention. Agriculture 
workers and employers—interim guidance from CDC and 
the U.S. Department of Labor. 2020 Jun 11 [cited 2020 Aug 
10]. https://www.cdc.gov/coronavirus/2019-ncov/ 
community/guidance-agricultural-workers.html

Address for correspondence: Michelle Waltenburg, Centers for 
Disease Control and Prevention, 1600 Clifton Rd NE, Mailstop 
H24-10, Atlanta, GA 30329-4027, USA; email: nvr6@cdc.gov 

 

Sources
  1.  Central Sheet for Bacteriology and Parasite Science [in 

German]. Biodiversity Heritage Library. Volume 1, 1887 
[cited 2020 Aug 25]. https://www.biodiversitylibrary.org/
item/210666#page/313/mode/1up

  2. Petri JR. A minor modification of the plating technique 
of Koch [in German]. Cent für Bacteriol und Parasitenkd. 
1887;1:279–80.

  3. Shama G. The “Petri” dish: a case of simultaneous  
invention in bacteriology. Endeavour. 2019;43:11–6. 
https://doi.org/10.1016/j.endeavour.2019.04.001

  4. The big story: the Petri dish. The Biomedical Scientist.  
Institute of Biomedical Science [cited 2020 Aug 25]. 
https://thebiomedicalscientist.net/science/big-story-
petri-dish

The Petri dish is named after the German in-
ventor and bacteriologist Julius Richard Pe-

tri (1852–1921). In 1887, as an assistant to fellow 
German physician and pioneering microbiolo-
gist Robert Koch (1843–1910), Petri published a 
paper titled “A minor modification of the plat-
ing technique of Koch.” This seemingly modest 
improvement (a slightly larger glass lid), Petri 
explained, reduced contamination from airborne 
germs in comparison with Koch’s bell jar.

Similar alterations had been suggested 
earlier by Slavonian researcher Emanuel Klein 
(1844–1925), who was working in England and 
described a nearly identical dish in his 1885 
book Micro-organisms. An 1886 research paper 
published by Percy Frankland (1858–1946) in 
the Proceedings of the Royal Society portrayed 
a comparable shallow, circular, and covered 
dish. Available historical complications accord 
credit of discovery of the Petri dish to other 
bacteriologists.
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Top left: Julius 
Richard Petri, inventor 
of the Petri dish, 
≈1888. Unknown 
photographer, from 
file Gruppenaufnahme 
von Bakteriologischen 
Kursen im RKI um 1888-
A.jpg, Public Domain, 
https://commons.
wikimedia.org/w/index.
php?curid=31684326. 
Top right: Robert Koch, 
unknown photographer, 
from the National 
Institutes of Health, 
US Department of 
Health and Human 
Services. Bottom: Petri 
dish showing Bacillus 
anthracis bacterial 
colonies grown on 
sheep’s blood agar for 
24 hours. Photograph 
Centers for Disease 
Control and Prevention/
Megan Mathias and  
J. Todd Parker, 2009.
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