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ABSTRACT
Dairy farms that had participated in previous and ongoing projects with the National Farm 
Medicine Center (NFMC), Migrant Clinicians Network (MCN), and Upper Midwest Agricultural 
Safety and Health Center (UMASH) were asked to participate in a 17-question survey by phone 
or email to investigate biosecurity principles on Minnesota and Wisconsin dairy farms in response 
to COVID-19 and the effects of the pandemic on the dairy industry. Three additional farms were 
recruited via a press release published in agricultural newsletters. Of 76 farms contacted, 37 chose 
to participate in this study from June to July 2020. In response to the COVID-19 pandemic, dairies 
have implemented or increased biosecurity measures and COVID-19 precautions. Dairies reported 
adequate personal protective equipment for their workers, though face masks were not required 
on most dairies (n = 32, 86%). Producers were concerned about the safety of their families, 
maintaining a healthy workforce, and keeping their farms profitable. Access to healthcare was not 
perceived to be an issue for their workers. One-quarter of dairies reported COVID-19 infections on 
their farms. Even though the majority had an isolation protocol in place if someone on the farm 
were to become ill, less than half of respondents felt their farm was protected against COVID-19. 
Two-thirds of producers have not had to decrease production, and a majority of operations have 
not furloughed or terminated employees due to COVID-19. Our data suggest that dairy farms in 
Minnesota and Wisconsin have implemented biosecurity and safety measures in response to 
COVID-19. These measures can be improved. Farms would benefit from additional guidance 
and education on implementation of personal protective measures and disease prevention 
strategies to keep workers employed and safe.
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Introduction

The emergence of severe acute respiratory syn
drome coronavirus 2 (SARS-CoV-2), the virus 
that causes coronavirus disease 2019 (COVID- 
19), has had a profound global impact with more 
than 83 million confirmed cases worldwide as of 
January 2021.1,2 Agriculture is considered an 
essential industry, and food production workers 
including farmers and farm workers have been 
asked to continue to work.

With the risk for farm workers becoming ill, 
farm owners and managers need to provide pre
vention measures to protect their workers and 
family members. One of the means to do this is 
through improved biosecurity. Biosecurity on 

dairy farms is defined as “a strategy of manage
ment practices to control and prevent animal and 
public health-related losses . . . to prevent intro
duction of disease and pathogens to the operation 
and control spread within the operation.”3 Farms 
use varying biosecurity precautions to protect 
against the incursion of animal or zoonotic dis
eases that could cause economic impact. Some 
examples include using a visitor log, parking vehi
cles away from barn areas, restricting access to 
regulated areas, providing farm-owned protective 
clothing for workers and service professionals, 
avoiding sharing of resources and machinery 
between farms, having a policy and facility for 
farm quarantine, separating sick animals from 
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the herd, and routine testing for specific diseases 
to avoid spread.4

Biosecurity principles are typically thought of 
as those being used to prevent disease in live
stock; however, in the case of COVID-19, the 
concern is more to prevent the spread of 
COVID-19 among workers. The novel corona
virus is spread person to person by airborne 
droplets, and there is currently no evidence to 
suggest any spread from cattle to people.5,6 The 
greater concern is worker health and safety. 
Individuals working in agricultural and live
stock positions face a number of health and 
safety challenges, as agriculture is one of the 
most dangerous industries in the United 
States, and workers are exposed to many occu
pational and environmental health hazards that 
lead to high rates of injury and illness.7 This 
especially applies to immigrant and migrant 
workers, who make up a significant proportion 
of the dairy workforce. A US survey of dairy 
farms in 2015 found that immigrants make up 
51% of the dairy workforce, and 79% of 
America’s milk supply comes from dairies that 
employ immigrant labor.8

Our study aimed to investigate what biosecur
ity and safety principles were being applied on 
dairy farms to protect farmworkers against 
COVID-19, to determine dairy producers’ con
cerns and perception of risk, and to more closely 
examine the effects of this pandemic on the 
industry. Our intent was to listen to producers 
to know how to best support their employees 
and families.

Methods

As part of an ongoing health and safety project for 
dairy workers, we conducted a survey of dairy 
producers to investigate the implementation of 
COVID-19 biosecurity principles and safety mea
sures on Minnesota and Wisconsin dairy farms 
from June through July of 2020. The research 
was designed and conducted as a collaboration 
between Upper Midwest Agricultural Safety and 
Health Center (UMASH) and University of 
Minnesota Medical School researchers and was 
approved by the University of Minnesota 
Institutional Review Board as a modification to 

an ongoing project with immigrant dairy workers 
(STUDY00001580, Modification MOD00017238).

Selection of subjects

Dairy producers in Minnesota and Wisconsin 
were conveniently selected based on their partici
pation in previous and ongoing research projects 
with the National Farm Medicine Center (NFMC), 
Migrant Clinicians Network (MCN), and 
UMASH, generating a list of 73 farms that had 
participated in a worker safety and health inter
vention from 2012–2020. Three additional farms 
were recruited via a press release published in 
agricultural newsletters. A total of 76 farms were 
contacted via phone. Of the 76 farms contacted, 37 
(49%) chose to participate.

Questionnaire design

UMASH staff developed a 17-question survey 
about COVID-19 to interview dairy producers 
or the person in charge of the dairy operations. 
If respondents declined to be interviewed by 
phone, they were offered an opportunity to com
plete the survey by email. Two respondents 
returned the survey by email. The survey 
focused on the implementation of biosecurity 
principles and protective measures against 
COVID-19 by dairy producers, workers’ access 
to healthcare, methods of communication 
between producers and workers regarding 
COVID-19, sources of information used to 
learn about COVID-19, and whether or not 
dairy producers felt their farms were protected 
against the disease.

The questionnaire was composed of six 5-point 
Likert scale questions (strongly disagree, disagree, 
neutral, agree, or strongly agree), four yes/no ques
tions, two multiple-choice questions (one answer 
option being “other,” with the opportunity to pro
vide a free-text answer upon selection), and five 
open-ended questions.

Data management and analysis

Study data was collected by six members of the 
research team associated with UMASH and the 
University of Minnesota. Data was entered and 
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managed using REDCap (Research Electronic 
Data Capture), a tool hosted at the University 
of Minnesota. REDCap is a secure, web-based 
software platform designed to support data cap
ture for research studies.9,10 At the end of the 
interview period, two researchers coded all 
open-ended questions separately, then com
pared their results to reach a consensus. All 
data from REDCap were exported to Microsoft 
Excel for analysis. Tables were created on 
Microsoft Excel and Google Doc.

Results

Response rate and dairy farm demographics

Of 76 dairy producers contacted, 37 (49%) com
pleted the interview; 29 (78%) from Wisconsin and 
8 (22%) from Minnesota. The median number of 
employees for farms interviewed was 22 (range: 
5–120), and 23 farms (62.2%) provided housing 
for their workers, housing between 2 to 26 
workers.

Sources of COVID-19 information

COVID-19 information sources used by dairy pro
ducers included the news (n = 21, 57%), local 
health departments or hospitals (n = 20, 54%), 
public health organizations such as the Center for 
Disease Control (CDC) and the World Health 
Organization (WHO) (n = 17, 46%), social media 
(n = 11, 30%), and family members (n = 8, 22%). 
Other sources (38%) included local/national dairy 
and farmer associations (n = 7), among others 
(Table 1).

Protection from COVID-19, medical care and 
response protocols

Of respondents, 41% (n = 15) believed they were 
protected from COVID-19, while 35% (n = 13) did 
not. The remaining respondents were neutral. 
Regarding medical care, 97% (n = 36) of producers 
believed that workers had access to medical care if 
they became ill. About 68% (n = 25) indicated they 
had an isolation protocol if a worker became sick 
with COVID-19 symptoms (Table 2). Nearly one- 
quarter (n = 9) of the respondents reported some
one on the farm having tested positive for 
COVID-19.

Table 1. Primary sources of information for dairy producers 
regarding COVID-19.

Sources of Information n %

The news 21 57
Local health departments or hospitals 20 54
Organizations like CDC or WHO 17 46
Social media 11 30
Family members 8 22
Other 14 38
Local/national dairy and farmer associations 7 20
Indirect hospital/business contacts 2 8
Online resources 2 8
Veterinarian 1 3
Financial cooperative 1 3
Radio 1 3

Table 2. Dairy farms’ perceptions regarding management of 
COVID-19 and biosecurity measures.

Statement

Strongly 
Disagree 

(%)
Disagree 

(%)
Neutral 

(%)
Agree 

(%)

Strongly 
Agree 

(%)

Workers have 
access to 
medical care if 
they become 
ill.

0 0 1 (3) 14 
(38)

22 (60

If someone 
becomes sick 
with fever 
and/or 
respiratory 
symptoms, we 
have an 
isolation 
protocol

3 (8) 7 (20) 2 (5) 15 
(41)

10 (27

We have had to 
decrease 
production 
since COVID- 
19 began.

13 (35 12 (32) 4 (11) 6 (16) 2 (5)

Employees are 
using face 
masks or face 
coverings 
more since 
COVID-19 
began.

8 (22) 12 (32) 5 (14) 9 (24) 3 (8)

There is an 
adequate 
supply of PPE 
available on 
the farm

0 3 (8) 2 (5) 19 
(51)

13 (35)

My farm is 
protected 
against 
COVID-19

4 (11) 9 (24) 9 (24) 13 
(35)

2 (5)
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Changes in production and employment

Of respondents, 68% (n = 25) did not decrease 
milk production due to the COVID-19 pandemic 
(Table 2). Most of the dairies (n = 34, 92%) had 
not furloughed or terminated employees due to 
COVID-19. However, 13 producers (35%) 
reported that employees had left or quit since the 
beginning of COVID-19 for unrelated reasons.

Biosecurity measures

Biosecurity measures that were introduced, con
tinued, or increased by farms included social dis
tancing (n = 31, 84%), hand hygiene (n = 25, 68%), 
disinfection and sanitation of common areas and 
equipment (n = 14, 38%), and use of gloves (n = 9, 
24%). Three producers (8%) reported limiting the 
number of workers in the milking parlors to two 
workers to further improve social distancing. Only 
two producers (5%) reported monitoring workers’ 
temperatures at the start of a shift, and one of 
them also at the end of a shift.

The use of face masks was implemented by 15 
producers (41%), with only five requiring their 
use, and requirements varied by the workers’ 
duties and location on the farm. A majority of 
producers (n = 20, 54%) noted that employees 
were not using face masks or face coverings 
with the onset of the pandemic (Table 2). Most 
producers (n = 32, 87%) agreed they had an 
adequate supply of personal protective equipment 
(PPE) for workers (Table 2). During this time 
period, mask mandates had not yet been enacted 
in either state.

Other biosecurity measures included limiting 
visitors to the farm (n = 9), requiring visitors to 
make appointments (n = 2), limiting the num
ber of workers on break (n = 2), and staggering 
break schedules (n = 1). The number of group 
meetings was reduced (n = 7) or meetings were 
changed to outdoor (n = 4), one-on-one 
(n = 3), small-group (n = 2), or virtual 
(n = 1) (Table 3).

Communication measures

Meetings were the preferred method of commu
nication, with 51% (n = 19) of dairies using at least 

one or a combination of meeting formats includ
ing in-person, outdoor, one-on-one, small group, 
and virtual (Table 3). The second preferred com
munication method was printed materials 
obtained from UMASH, the CDC, Alltech, and 
local health departments, and posted near clock- 
in areas, in break rooms, in the office, or distrib
uted with paychecks. A small number used cell 
phones to communicate via text, WhatsApp, and 
videos. Over one-third used bilingual posters, 
videos, and translators.

Concerns about COVID-19

All respondents expressed varied concerns regard
ing COVID-19 (Table 4). Most participants, 81% 
(n = 30), identified health and safety of family 
members and/or workers as a concern, while 68% 
(n = 25) were worried about losing employees due 
to quitting or illness. A majority, 54% (n = 20), 
were worried about decreased production and/or 
profits, and 24% (n = 9) were concerned about the 
health and safety of livestock. Other (n = 10, 27%) 
concerns included increased negative media 

Table 3. Measures used to communicate to employees during 
COVID-19 Pandemic.

Communication Measures n %

Meetings
In-person group 19 51
Outdoor 4 11
One-on-One 3 8
Small group 2 5
Virtual 1 3
Printed Materials
Posters 10 27
Printed handouts 7 19
Postings (articles, flyers) 10 27
Cell Phone
Text messages 1 3
Whatsapp 3 8
Bilingual Materials
Posters 5 14
Translator 4 11
Videos 2 5
Bilingual Workers/Managers 2 5

Table 4. Employer concerns about COVID-19.
Concerns about COVID-19 n %

Health and safety of family members and/or workers 30 81
Decreased production and/or profits 20 54
Health and safety of livestock 9 24
Losing employees (quitting or becoming ill) 21 68
Other 10 27
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attention on the agricultural industry, workers’ 
safety outside of work, impact on the farm and 
on the ability to care for livestock if one or more 
workers were to become ill, and a lack of an 
established isolation protocol. One respondent 
shared a concern for their workers’ finances, child
care, schooling, and access to food.

Discussion

In this study, we wanted to explore the rapid and 
dramatic impact of COVID-19 on Minnesota and 
Wisconsin dairy producers. In particular, we were 
interested in the applied biosecurity and safety 
principles utilized by dairy producers and the 
widespread effects of the pandemic on the indus
try. The respondents reported they were aware of 
COVID-19 and took preventive measures to pro
tect themselves, their families, and their workers. 
Important sources of information included the 
news, local health departments, health protection 
agencies (i.e., CDC, WHO), agricultural newslet
ters, and local/national dairy associations. About 
half of the respondents sought information from 
health departments and health protection organi
zations. This appeared to be a trusted and impor
tant source of information. It should be noted that 
since the CDC and WHO were grouped together 
in the same answer choice, it is not possible to 
know which source was more frequently used by 
respondents, though some farms that provided 
more detailed answers indicated they looked for 
information only on the CDC website. Only 20% 
of respondents reported using local and national 
dairy associations as sources of information, which 
suggests there may be room for improvement in 
terms of communication and leadership by farm 
groups in guiding farms through this pandemic. 
Bilingual printed information and verbal commu
nication were reported as helpful in educating 
farmworkers and disseminating information 
about COVID-19. This highlights the importance 
of access to bilingual sources of information for 
dairy workers.

Most of the dairies participating in this study 
have implemented or increased biosecurity mea
sures, including frequent handwashing, social dis
tancing, sanitation and disinfection of common 
areas and equipment, changes in group meetings, 

and use of gloves. Some of these preventative 
measures, such as gloves and handwashing, were 
likely already in place prior to the pandemic as 
standard practice. Dairies reported providing ade
quate PPE for their workers, though the survey did 
not clarify what each farm used for PPE and 
whether this includes protective clothing such as 
boots or coveralls as well as masks or gloves. Face 
masks recommended by the CDC were not 
required or enforced in most dairies, due to ques
tions about their necessity in well-ventilated work 
spaces, as well as humid and hot weather condi
tions that would make it difficult for workers to 
perform their tasks. At the time of this survey, face 
masks were not required in Wisconsin or 
Minnesota, but later became mandatory in indoor 
businesses in both states in late July 2020. Overall, 
pre-existing preventive measures used in the dairy 
sector, such as handwashing, gloves, boots, and 
coveralls, may have had some element of protec
tion against COVID-19, but given this is 
a respiratory disease, none of these measures are 
likely to be adequate without additional protection 
from face masks, making it crucial to use masks 
when indoors or when outdoors if social distan
cing is not possible.

Producers indicated ongoing concerns regard
ing the safety of their families and their employees 
as well as the profitability of their farms and how 
to maintain their workforce if employees were to 
become ill. A quarter of dairies reported that 
COVID-19 was identified on their farms, though 
the number of cases on each farm was not 
reported. This is noteworthy, because the initial 
perception of rural communities was that 
COVID-19 was an urban disease and would not 
afflict their communities and agriculture due to 
the social isolation of farming. However, many of 
the respondents in our survey were taking the 
health recommendations seriously. This included 
changing work conditions to offer opportunities to 
maintain social distancing among workers, such as 
allowing only two workers in the milking parlor or 
assigning one worker per task. Though in-person 
meetings remained the preferred method of com
munication, there have been attempts by a number 
of farms to change the format so at least they were 
held outdoors or in smaller groups. Virtual meet
ings are most effective in minimizing person-to- 

356 M. T. YUNG ET AL.



person contact; however, these may not be feasible 
given difficulty with internet access. Overall, our 
recommendation would be to maintain social dis
tancing, hold meetings outdoors when able, and 
wear masks during meetings to decrease risk of 
disease transmission. These measures are impor
tant to emphasize in ongoing health and safety 
training programs, especially considering that 
76% of the dairy workforce are between 20 and 
40 years-of-age, and many of these workers can be 
asymptomatic or mildly symptomatic possibly 
infecting others in the workforce, their family, or 
community.

Producers did not perceive lack of access to 
healthcare as an issue for their workers if they 
were to become ill, which contradicts findings 
that immigrant dairy workers experience difficul
ties accessing affordable health care.11–13 Our sur
vey did not clarify whether immigrant workers 
specifically or all workers on the farm were felt 
to have access to medical care, nor if the answer 
referred to healthcare services available in the area 
regardless of affordability, distance, or language 
and cultural barriers. Current research has shown 
that COVID-19 disproportionately affects commu
nities of color, and this is likely compounded in 
rural areas where there are well-documented chal
lenges with access to care including lack of trans
portation, distance to and limited capacity of 
healthcare facilities, absence of services, access to 
technology, financial burdens due to poverty and 
lack of insurance, among others.14–16 One farm 
that was surveyed does offer a health insurance 
option to its workers and either covers half the 
cost of the insurance for workers that choose this 
option, or reimburses up to 500 USD a year for 
health-related expenses. It is not known from our 
survey whether or not any other employers offered 
health insurance or similar options to their work
ers. Overall, we are skeptical of the fact that 97% of 
respondents believed their workers had access to 
care and suspect it is possible that this does not 
take into account many of the factors mentioned 
above. This incongruence between perceived ver
sus actual access to care needs to be further eval
uated considering the urgency to identify and treat 
COVID-19 positive patients and the documented 
inequity observed among people of color and 
COVID-19 testing.

Most dairy producers (68%) agreed that they have 
an isolation protocol in place if someone on the farm 
were to become ill, but only about 41% believed their 
farm was protected against COVID-19. Their per
ception of whether or not they were protected did 
not correlate with the presence of an isolation pro
tocol, nor did it correlate with the number of 
employees on their farms. Arguably, the number of 
producers implementing isolation protocols should 
be higher given the serious and contagious nature of 
the disease. Our survey did not ask what isolation 
protocols were used by each farm; however, some 
farm producers elaborated that their isolation proto
col consisted of asking workers who are COVID-19 
positive to stay home for 14 days. Farms should be 
more proactive in taking protective measures and 
minimize risk of transmission, since isolating 
a symptomatic worker can help curb the spread of 
the disease, but would not be helpful in preventing 
asymptomatic spread. Additional work is needed to 
understand how producers would feel better pre
pared to prevent and respond to COVID-19 infec
tions in their personnel. This would include 
availability of screening workers, testing, and asymp
tomatic carriage. The CDC recently developed some 
recommendations for agricultural producers to bet
ter respond to threats. This includes a ready to 
understand and use checklist for agricultural 
producers.*17,18

Over two-thirds of producers have not had to 
decrease milk production because of decreased 
demand and dropping milk prices, and 
a majority did not need to furlough or terminate 
employees due to COVID-19. Dairy operations 
continue to work, because the animals require 
care, regardless of milk sales. It was noted that 
milk prices went down, and some farms in 
Wisconsin reported dumping milk when demand 
from exports and service sectors declined.19 

Decreased milk prices, milk dumping, and farm 
expenses have had a negative financial impact. At 
present, milk prices have recovered, but the long- 
term impact is unclear as the pandemic continues.

Our study has several limitations. First, our 
survey was limited only to farm producers or 
managers, who have a clear interest in creating 
favorable views of the health and safety conditions 
on their farms. Our survey did not include work
ers, including immigrant workers, who may have 
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different views about their own health and safety. 
This would be an important direction to take in 
future research to better understand the effects of 
the pandemic on the health and wellbeing of this 
population. Second, it is difficult to generalize our 
findings due to the small sample size (n = 37) as 
well as the limited geographical area of Minnesota 
and Wisconsin. It is likely that a national survey of 
dairy farms would reveal differences in implemen
tation of biosecurity measures, preparedness 
against COVID-19, health statuses of employees, 
access to medical care, and concerns about 
COVID-19 due to differing rates of infection 
across the country. Third, there is likely 
a selection bias. Our response rate was 49%, and 
survey participants were mostly obtained from 
a pre-existing list of dairy farms who had pre
viously or were currently involved in health and 
safety training for immigrant dairy workers. It is 
possible that our respondents were producers who 
were already more interested in worker health and 
safety compared to non-surveyed farms and repre
sent the “best” safety conditions, while conditions 
on farms that were not interviewed may have been 
worse. Finally, our survey included five open- 
ended questions and two multiple-choice ques
tions with an option for an open-ended answer 
(if respondent selected “other”). In a short phone 
survey, it is possible that respondents may have 
omitted answers, because they did not have time to 
consider their responses.

Conclusions

In response to the COVID-19 pandemic, dairies 
have implemented or increased a number of biose
curity measures to support the health and safety of 
their workers. Many dairies are implementing social 
distancing measures, increasing the use of PPE, and 
frequently cleaning and disinfecting common sur
faces. There is a need for better mentoring and sup
port to implement practical applications to reduce 
disease transmission on farms; our recommenda
tions include mandatory face masks whenever 
indoors or when outdoors if social distancing is not 
possible, an isolation protocol if a worker becomes 
ill, and a daily health screening questionnaire to 
monitor workers for symptoms of COVID-19. 
Additional resources to support prevention 

practices, especially those translated in appropriate 
languages, is needed as the pandemic continues. In 
addition, local health departments are valued 
resources. It is important to engage and partner 
with local health departments in supporting our 
rural communities. Overall, our data suggest dairy 
farms in Minnesota and Wisconsin have implemen
ted biosecurity and safety measures in response to 
COVID-19 during the early phase of the pandemic, 
though improvements can be made. As the pan
demic continues, additional resources are necessary 
to support producers, their workers, and their 
families.

Acknowledgments

We would like to thank Carol Peterson and Monica Osnaya for 
their help with this project. We are grateful to the members of 
the agricultural press in Minnesota who published a press 
release to promote this study. We sincerely thank all the dairy 
producers who took the time to participate in this research.

Disclosure of potential conflicts of interest

No potential conflict of interest was reported by the authors.

Funding

U.S. Department of Health and Human Services, Centers for 
Disease Control and Prevention, National Institute for 
Occupational Safety and Health, U54OH010170National 
Institute for Occupational Safety and Health 
[U54OH010170];

ORCID

Jeff Bender http://orcid.org/0000-0003-4645-9936
Jonathan D. Kirsch http://orcid.org/0000-0003-0185-8001

References

1. Center for Disease Control and Prevention. 
Coronavirus (COVID-19) frequently asked questions. 
Available at: https://www.cdc.gov/coronavirus/2019- 
ncov/faq.html. Accessed August 19, 2020.

2. World Health Organization. Coronavirus Disease 
(COVID-19) Situation Reports. Available at: https:// 
www.who.int/publications/m/item/weekly- 
epidemiological-update—5-january-2021. Accessed 
January 10, 2021.

3. Wells SJ. Biosecurity on dairy operations: hazards and 
risks. J Dairy Sci. 2000;83(10):2380–2386. American Dairy 

358 M. T. YUNG ET AL.

https://www.cdc.gov/coronavirus/2019-ncov/faq.html
https://www.cdc.gov/coronavirus/2019-ncov/faq.html
https://www.who.int/publications/m/item/weekly-epidemiological-update%20145-january-2021
https://www.who.int/publications/m/item/weekly-epidemiological-update%20145-january-2021
https://www.who.int/publications/m/item/weekly-epidemiological-update%20145-january-2021


Science Association. doi:10.3168/jds.S0022-0302(00) 
75127-7

4. Denis-Robichaud J, Kelton DF, Bauman CA, 
Barkema HW, Keefe GP, Dubuc J. Canadian dairy 
farmers’ perception of the efficacy of biosecurity prac
tices. J Dairy Sci. 2019;102(11):10657–10669. 
doi:10.3168/jds.2019-16312.

5. Tiwari R, Dhama K, Sharun K, et al. COVID-19: ani
mals, veterinary and zoonotic links. Vet Q. 2020;40 
(1):169–182.doi:10.1080/01652176.2020.1766725.

6. Center for Disease Control and Prevention. COVID-19 
and Animals. Available at: https://www.cdc.gov/corona 
virus/2019-ncov/daily-life-coping/animals.html. 
Accessed August 19, 2020.

7. Bureau of Labor Statistics US Department of Labor. 
National Census of Fatal Occupational Injuries in 2017. 
Bur Labor Stat US Dep Labor. 2018, 7-8.

8. Adcock F, Anderson D, Rosson P The economic 
impacts of immigrant labor on U.S. dairy farms. 
Center for North American Studies. 2015. Available 
at: https://www.nmpf.org/wp-content/uploads//immi 
gration-survey-090915.pdf. Accessed August 19, 2020.

9. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, 
Conde JG. Research electronic data capture 
(REDCap)–a metadata-driven methodology and work
flow process for providing translational research infor
matics support. J Biomed Inform. 2009;42(2):377–381. 
doi:10.1016/j.jbi.2008.08.010.

10. Harris PA, Taylor R, Minor BL. et al. The REDCap 
consortium: building an international community of 
software platform partners. J Biomed Inform. 
2019;95:103208. doi:10.1016/j.jbi.2019.103208.

11. Arcury TA, Quandt SA. Delivery of health services to 
migrant and seasonal farmworkers. Annu Rev Public 
Health. 2007;28(1):345–363. doi:10.1146/annurev. 
publhealth.27.021405.102106.

12. Liebman AK, Juárez-Carrillo P, Reyes IA, Keifer MC. 
A model health and safety intervention for Hispanic 
immigrants working in the dairy industry. 

J Agromedicine. 2014;19(2):78–82. doi:10.1080/ 
1059924X.2014.888025.

13. Frank AL, Liebman AK, Ryder B, Weir M, Arcury TA. 
Health care access and health care workforce for immi
grant workers in the agriculture, forestry, and fisheries 
sector in the southeastern US. Am J Ind Med. 2013;56 
(8):960–974. doi:10.1002/ajim.22183.

14. Artiga S, Garfield R, Orgera K Communities of color at 
higher risk for health and economic challenges due to 
COVID-19; 2020. Available at: https://www.kff.org/dis 
parities-policy/issue-brief/communities-of-color-at- 
higher-risk-for-health-and-economic-challenges-due- 
to-covid-19/. Accessed January 12, 2021.

15. Douthit N, Kiv S, Dwolatzky T, Biswas S. Exposing 
some important barriers to health care access in the 
rural USA. Public Health. 2015;129(6):611–620. 
doi:10.1016/j.puhe.2015.04.001.

16. Henning-Smith C. The Unique Impact of COVID-19 
on Older Adults in Rural Areas. J Aging Soc Policy. 
2020;32(4–5):396–402. doi:10.1080/ 
08959420.2020.1770036.

17. Bui DP, McCaffrey K, Friedrichs M, et al. Racial and 
Ethnic Disparities Among COVID-19 Cases in 
Workplace Outbreaks by Industry Sector - Utah. 
March 6-June 5, 2020. MMWR Morb Mortal Wkly 
Rep. 2020;69(33):1133–1138. Published 2020 Aug 21. 
10.15585/mmwr.mm6933e3.

18. Center for Disease Control and Prevention. Agriculture 
Workers and Employers Interim Guidance from CDC 
and the U.S. Department of Labor. Available at: https:// 
www.cdc.gov/coronavirus/2019-ncov/community/gui 
dance-agricultural-workers.html. Accessed August 19, 
2020

19. Hillyard V, Barrett M, Wargo M Dairy farmers forced 
to dump milk as demand drops amid coronavirus 
closures. NBCnews.com website. Available at: https:// 
www.nbcnews.com/news/us-news/dairy-farmers- 
forced-dump-milk-demand-drops-amid-coronavirus- 
closures-n1182601. Accessed August 19, 2020

JOURNAL OF AGROMEDICINE 359

https://doi.org/10.3168/jds.S0022-0302(00)75127-7
https://doi.org/10.3168/jds.S0022-0302(00)75127-7
https://doi.org/10.3168/jds.2019-16312
https://doi.org/10.1080/01652176.2020.1766725
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/animals.html
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/animals.html
https://www.nmpf.org/wp-content/uploads//immigration-survey-090915.pdf
https://www.nmpf.org/wp-content/uploads//immigration-survey-090915.pdf
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1146/annurev.publhealth.27.021405.102106
https://doi.org/10.1146/annurev.publhealth.27.021405.102106
https://doi.org/10.1080/1059924X.2014.888025
https://doi.org/10.1080/1059924X.2014.888025
https://doi.org/10.1002/ajim.22183
https://www.kff.org/disparities-policy/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://www.kff.org/disparities-policy/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://www.kff.org/disparities-policy/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://www.kff.org/disparities-policy/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://doi.org/10.1016/j.puhe.2015.04.001
https://doi.org/10.1080/08959420.2020.1770036
https://doi.org/10.1080/08959420.2020.1770036
https://doi.org/10.15585/mmwr.mm6933e3
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-agricultural-workers.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-agricultural-workers.html
https://www.cdc.gov/coronavirus/2019-ncov/community/guidance-agricultural-workers.html
https://www.nbcnews.com/news/us-news/dairy-farmers-forced-dump-milk-demand-drops-amid-coronavirus-closures-n1182601
https://www.nbcnews.com/news/us-news/dairy-farmers-forced-dump-milk-demand-drops-amid-coronavirus-closures-n1182601
https://www.nbcnews.com/news/us-news/dairy-farmers-forced-dump-milk-demand-drops-amid-coronavirus-closures-n1182601
https://www.nbcnews.com/news/us-news/dairy-farmers-forced-dump-milk-demand-drops-amid-coronavirus-closures-n1182601

	Abstract
	Introduction
	Methods
	Selection of subjects
	Questionnaire design
	Data management and analysis

	Results
	Response rate and dairy farm demographics
	Sources of COVID-19 information
	Protection from COVID-19, medical care and response protocols
	Changes in production and employment
	Biosecurity measures
	Communication measures
	Concerns about COVID-19

	Discussion
	Conclusions
	Acknowledgments
	Disclosure of potential conflicts of interest
	Funding
	References



