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Abstract

Objectives: Highly pathogenic avian influenza (HPAI) poses an occupational risk for poultry
workers, responders, and others in contact with infected birds. The objective of this analysis was
to describe HPAI surveillance methods and outcomes, and highlight the challenges, successes, and
lessons learned during the Minnesota Department of Health’s (MDH?’s) public health response to
HPAI outbreaks in Minnesota poultry flocks in the years 2015 and 2022-2023.

Methods: During both outbreaks, MDH staff attempted to contact all potentially exposed people
and conduct a standardized interview. People were considered exposed and at risk if they had
entered a barn with poultry on any HPAI test-positive premises. With their consent, exposed
persons were entered into illness monitoring until 10 days from their last exposure. In 2015, MDH
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monitored the health of poultry workers only. In the 2022—-2023 response, MDH monitored the
health of poultry workers, backyard flock owners, responders, and private contract workers. In
2022-2023, interview responses were entered into a REDCap (Research Electronic Data Capture)
database in real time, which automatically entered the person into monitoring if they consented.
Through REDCap, they received an automated email with a unique link to a short survey asking
about any symptom development. Where appropriate, interview responses from poultry workers
collected in 2015 were compared to interview responses from poultry workers collected in 2022—
2023.

Results: From March 3 to June 5, 2015, MDH epidemiologists interviewed and evaluated 375
(86%) of 435 poultry workers from 110 HPAI-infected flocks. From March 25, 2022 through
December 31, 2023, MDH epidemiologists interviewed and evaluated 649 (65%) of 992 poultry
workers, responders, contractors, and backyard flock owners associated with 151 HPAI-infected
flocks. Among poultry workers, self-reported personal protective equipment (PPE) usage declined
significantly from 2015 to 2022-2023 (full PPE usage 51.8% vs. 23.9%, p<.01).

Conclusion: MDH’s long standing relationships with animal health officials and the poultry
industry resulted in strong poultry worker participation rates in surveillance efforts during HPAI
outbreaks in 2015 and 2022-2023. Self-reported PPE usage was low, particularly in 2022—-2023.
Improvements in PPE accessibility and technology are needed to protect workers and responders
in the on-going HPAI outbreak.

Keywords

Highly pathogenic avian influenza; One Health; personal protective equipment; poultry workers;
public health response

Introduction

Minnesota leads the United States in turkey production, with approximately 600 turkey
farms that produce over 40 million turkeys annually.! Egg layers and broiler chickens are
also important agricultural businesses in Minnesota. In 2022, the combined value of poultry
production in Minnesota was estimated to be $1.1 billion annually, involving an estimated
6,400 rural jobs.! The state is located on the Mississippi Flyway, making low and highly
pathogenic avian influenza viruses carried by wild waterfowl a constant risk for Minnesota
poultry industries.23 In 2015 and again in 2022-2023, Minnesota state animal health and
human health agencies responded to two large highly pathogenic avian influenza (HPAI)
outbreaks.

HPAI H5N2 in Minnesota, 2015

The first HPAI H5N2 infected flock in Minnesota was identified in March 2015. The
virus spread to 110 premises (104 commercial turkey flocks, 5 chicken layer flocks, and

1 backyard flock) in 23 counties before the outbreak ended in mid-June 2015, making
Minnesota the U.S. state with the greatest number of infected flocks during this HPAI
outbreak. Over 8.8 million birds died or were depopulated to limit disease spread.*®
Molecular analysis later showed that spread involved a combination of individual point
source introductions of the virus from wild waterfowl and substantial farm-to-farm spread,
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particularly later in the outbreak.3 68 The economic burden due to the outbreak was
over $650 million, and 2,500 jobs in Minnesota were impacted.*® The emotional toll on
producers, responders, and state animal and human health officials was immeasurably large.

HPAI H5N1 in Minnesota, 2022-2023

In 2022-2023, the Midwest was again the most affected region in the U.S. by HPAI.

In Minnesota, HPAI H5N1 was identified in nearly every county of the state, with 115
commercial flocks (including 112 commercial turkey flocks, two chicken layer flocks, and
one chicken broiler operation) and 36 backyard flocks infected from March 25, 2022 to
December 31, 2023. Over 6.3 million birds died of the disease or were depopulated to
prevent disease spread.1% Molecular analysis determined that cases in domestic poultry in
2022-2023 occurred almost entirely through individual introductions of the virus from wild
birds to poultry flocks, rather than from farm-to-farm spread.1-13 This molecular evidence
aligned with the extraordinary number of HPAI detections in wild birds and the large
number of backyard flocks infected, which typically have more contact with wild birds than
commercial flocks, 1415

Minnesota’s One Health approach to HPAI

Methods

Minnesota is known among affected states for its truly One Health approach to HPAI
outbreak response in domestic poultry. The Minnesota Board of Animal Health (BAH),
Minnesota Department of Agriculture (MDA), Minnesota Department of Natural Resources
(DNR), Minnesota Department of Health (MDH), and United States Department of
Agriculture (USDA) collaborate as full partners in HPAI response including real-time
communication as events unfold. This manuscript describes the Minnesota Department of
Health’s (MDH) surveillance methods and outcomes, and public health response activities
during the 2015 and 2022-2023 HPAI outbreaks, focusing on successes, challenges, and
lessons learned that may be of value to other public health responders.

Role of Minnesota Department of Health

The most important role of MDH in the 2015 and 2022-2023 HPAI outbreaks was to
protect human health, which was the source of the agency’s statutory authority to act. HPAI
is an animal disease emergency; therefore, MDH supported the responding animal health
agencies and was not the lead agency in the joint response. In 2022-2023, to streamline
information sharing, MDH’s State Public Health \eterinarian (SPHV) and Deputy SPHV
served as human disease surveillance officers on the Minnesota HPAI Incident Management
Team (IMT) (Figure 1). Inclusion in the IMT was codified during multi-agency after-action
reviews held after the 2015 HPAI outbreak to ensure more efficient access to situational
information in real time going forward.

The basic functions of MDH during both outbreaks were to provide guidance on infection
control and use of personal protective equipment (PPE); individually interview poultry
workers, responders, and others in contact with infected birds for work duties, type of
contact, PPE usage, and illness history; institute active human disease surveillance for
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signs of avian influenza illness among exposed people, known as “monitoring;” test any
symptomatic people for influenza; provide information about human health risk and disease
prevention to poultry workers, industry partners, incident responders, and the public in
multiple formats; and when appropriate, recommend human seasonal influenza vaccination.

Specifics of the MDH monitoring program

Minnesota Board of Animal Health (BAH) contacted the MDH Zoonatic Diseases Unit
(ZDU) by email as soon as a flock was identified as presumptively positive for HPAI at the
Minnesota Veterinary Diagnostic Laboratory, and before the flock was confirmed positive
at the National Veterinary Services Laboratory. Starting in 2022, BAH case managers,
usually the first responder on a HPAI-positive farm, distributed MDH’s “Health Information
for Poultry Personnel” handout, which was created during the 2015 outbreak (Appendix
1). The handout provided guidance on recommended PPE inside the poultry buildings,
information on monitoring, contact information for MDH, and mental health resources.

It was translated into Spanish, Karen, Hmong, and Somali, and modified in 2022 for
additional audiences including backyard flock owners, wildlife rehabilitators, and incident
responders. Callers to the BAH Sick Bird Hotline (a telephone number provided to the
public for reporting potential HPAI-infected backyard flocks) were verbally advised about
MDH recommendations for PPE and emailed a “Health Information for Backyard Flock
Owners” handout.

In 2015, MDH staff contacted the flock owner or manager to identify everyone who had
contact with an infected flock. Starting in 2022, for company-owned commercial flocks
(vs. independently-owned commercial flocks), MDH contacted the company’s occupational
health or safety lead to obtain contact information for all employees associated with an
affected premises. Participation in monitoring by workers was voluntary. However, when
farm owners, managers, or company occupational health and safety leads were contacted by
MDH, it was expected they would provide the names and contact information for personnel
associated with an infected premise. ZDU staff then attempted to contact all potentially
exposed people and conduct a standardized interview regarding their role on the farm, what
type of contact they had with sick birds, what type of PPE they were using, whether they
considered themselves to be immunocompromised, and answered any questions workers
had. Interviews were conducted in the participant’s preferred language, either with native
speakers employed at MDH or through a contracted interpreter service. Based on their
interview, each person was evaluated for risk of severe disease with influenza by assessing
their level of exposure to infected birds in the context of self-reported PPE usage and any
immunocompromising conditions. People were considered exposed if they had entered a
barn with poultry on an HPAI test-positive premises in the 2 days before the first indication
of illness in the birds, or anytime thereafter (or) in the 2 days before the collection date of
the first positive test samples, or anytime thereafter until depopulation was complete. This
included people who worked with healthy flocks on the same premises. Anyone considered
exposed was entered into monitoring with their consent. People who may have been on a
test-positive premises but did not enter any of the poultry buildings were not considered at
risk and were not monitored. In 2015, MDH monitored the health of poultry workers only
and one backyard flock owner. In the 2022-2023 response, MDH monitored the health of
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poultry workers; backyard flock owners; BAH, MDA, and USDA responders; and private
contract workers, as well as tracked the number of different infected premises to which an
individual was exposed during each outbreak.

During both time periods, the first interview was conducted via telephone. The monitoring
period was 10 days from the last exposure, but the number of times MDH contacted the
person during monitoring depended upon the person’s role in the response and the level

of exposure in the context of self-reported PPE usage. In 2015, monitoring was paper
interview-based, data were maintained in an Excel spreadsheet, and texting was the default
monitoring contact method. MDH ZDU public health graduate student workers texted
poultry workers individually 7 days/week and sent personalized messages to each worker. In
2022-2023, in an effort to improve data integrity and the sustainability of the response in
terms of staff hours, interview responses were entered into a REDCap (Research Electronic
Data Capture) database in real time, which automatically entered the person into monitoring
if they consented. Through REDCap, they received an automated email with a unique link
to a two-question survey asking about any symptom development or further contact with a
subsequent infected flock. Follow up by phone or text was also available by request.

During both outbreaks, full PPE use was defined as the continuous use of all the following
elements of PPE: washable or disposable long-sleeved coveralls or Tyvek suit; rubber boots
that could be disinfected or disposable plastic boots; washable or disposable head covering
or Tyvek suit hood; latex or nitrile gloves; eye protection; and an N95® filtering facepiece
respirator (N95®), or KN95® respirator if an N95® respirator was not available. Medical
clearance and fit testing were encouraged. During the 2022—-2023 response only, if an
individual reporting missing or inconsistent PPE use, they were asked if they lacked access
to necessary PPE components.

Individuals who were exposed to infected flocks, including being present in infected

barns and/or physically touching birds or their environment, without full PPE and who
self-identified as immunocompromised were referred to their healthcare provider to discuss
antiviral prophylaxis. With the individual’s consent, MDH facilitated the process by working
with the individual’s health care provider or the company occupational health department,
which included providing CDC’s current antiviral prophylaxis recommendations. CDC’s
threshold for recommending prophylactic antivirals after exposure to infected flocks was
higher in 2022-2023 than in 2015, though in both outbreaks, prophylaxis could be
considered after any unprotected exposure.16:17 Anyone who reported symptoms was
referred to MDH’s Vaccine Preventable Diseases Surveillance Unit for follow-up and
testing, which was limited to Influenza A in 2015. In 2022-2023, testing was expanded

to include a multi-pathogen respiratory panel. Evaluation and sampling of the individual was
normally performed at a local primary care clinic and facilitated by MDH.

Statistical analysis

Data analyses were performed using SAS 9.4 (SAS Institute, Cary, NC, USA) statistical
software. Descriptive statistics from the 2015 HPAI outbreak were analyzed and compared
to descriptive statistics from the 2022-2023 HPAI response where appropriate. Study data
were collected and managed using REDCap electronic data capture tools hosted at the
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Minnesota Department of Health.18.19 During the 2022-2023 response, individuals were
only interviewed once per response season (i.e., Spring 2022, Fall 2022, Spring 2023, Fall
2023). However, the same individual could have completed multiple interviews if they were
exposed to poultry during subsequent seasons. Analyses were conducted on the differences
in PPE utilization and vaccination rates among poultry workers in 2015 and 2022-2023,
using the initial interview as their baseline. Dichotomous variables were analyzed using

a chi-square test or Fisher’s exact test as applicable. A p-value <.05 was considered
significant.

2015 occupational health monitoring

From March 3 to June 5, 2015, MDH ZDU epidemiologists interviewed, evaluated, and
monitored 375 (85.8%) of 437 poultry workers from 110 infected flocks (Table 1). Of the
workers interviewed, 198 (52.8%) individuals were recommended by MDH epidemiologists
to take prophylactic oseltamivir based on their exposure to test-positive premises without the
use of full PPE, or if they had risk of severe disease from influenza. Of these, 118 (59.6%)
agreed to take prophylactic antivirals, and the remaining chose to refrain unless symptoms
developed. An interpreter was utilized for 11 Karen-speaking and 10 Spanish-speaking
poultry workers. Among poultry workers, 221 (59%) chose texting versus a telephone call or
email for monitoring their health.

In 2015, 186 (51.8%) of 359 poultry workers reported consistently using all recommended
PPE components, among those who did not, eye protection compliance was lowest (Table
2). When poultry workers employed in a turkey breeding facility, where use of full PPE is
typically required, were removed from analysis, 96 (35.7%) of 269 poultry workers reported
wearing full PPE (Table 2). A human seasonal influenza vaccination in the past season was
reported by 132 (47.0%) of 281 poultry workers. There were 20 (5.3%) poultry workers who
reported respiratory symptoms; 15 consented to medical evaluation and were tested only for
Influenza A. Among those tested, no human infections with avian influenza were identified
(Table 3).

2022-2023 occupational health monitoring

From March 25, 2022 to December 31, 2023, MDH ZDU staff interviewed and evaluated
649 (65.4%) of 992 poultry workers, state and federal responders, contractors (private
environmental health company workers and poultry company depopulation teams), and
backyard flock owners associated with 151 infected flocks (Table 1, Figure 2). Among the
343 (34.6%) individuals potentially at risk who refused an interview or were lost to follow-
up, the greatest proportion were contractors (134 (61.4%) of 218 contractors), followed by
poultry workers (196 [30.9%] of 635), and state and federal responders (13 [17.3%] of 75).
All 64 backyard flock owners were contacted and agreed to be interviewed (Table 1).

Among the 649 interviews, 536 (82.6%) interviewees met the criteria for monitoring based
on having entered poultry buildings on an infected premise. Of 514 interviewees who
consented to monitoring, 134 (26.1%) elected to be contacted by text message instead of
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the standard e-mail monitoring. Individuals were only interviewed once per response season
(i.e., Spring 2022, Fall 2022, Spring 2023, Fall 2023), but the same individual could have
completed multiple interviews, if they were exposed to poultry during subsequent seasons.
During 2022-2023, there were 469 unique individuals involved in the outbreak, including
309 poultry workers, 60 contractors, 36 state and federal responders, and 64 backyard flock
owners (Table 1, Figure 2). Contractors and state and federal responders who responded to
multiple infected premises (/7= 50) accounted for 10.7% of 469 at-risk people and 22.9% ( n
= 218) of 950 exposures (data not shown).

In 2022-2023, 134 (28.6%) of 469 at-risk individuals who met monitoring criteria reported
wearing all recommended elements of PPE; among those who did not, eye protection was
most often not used (Table 2). Among poultry workers specifically, 74 (23.9%) of 309
reported consistently using all recommended PPE components (Table 2). When poultry
workers employed in a turkey breeding facility, where use of full PPE is typically required,
were removed from analysis, 59 (23.0%) of 257 poultry workers reported wearing full PPE
(Table 2). Among individuals who reported not using full PPE, 41 (12.2%) of 335 reported
the reason for that being a lack of access to all components. A human seasonal influenza
vaccination in the past season was reported by 102 (33.1%) of 308 poultry workers (Table
2).

In 2022-2023, 45 (8.4%) people reported illness with respiratory, ocular, or gastrointestinal
(GI) symptoms, 37 (82.2%) of whom were recommended to undergo testing for respiratory
and Gl pathogens. Of those, 24 (64.9%) agreed to testing. While HSN1 HPAI was not
detected, several other human respiratory viruses and Gl pathogens were found (Table 3).

Discussion

Successes and lessons learned

Partnerships: For nearly 20 years, the SPHV and Deputy SPHV at MDH have served

as full members of the Board of Animal Health’s Poultry Emergency Disease Management
Committee (EDMC) to provide the human health perspective. MDH was automatically
alerted to low and highly pathogenic avian influenza-positive flocks as soon as they occurred
and was fully engaged during “peace time” in avian influenza response planning and related
discussions with animal health agency colleagues and the poultry industry. Understanding
the disease from the industry perspective and building trusted relationships with animal
health officials and industry leaders was necessary for a successful, coordinated, One Health
response.

Minnesota is one of few states to incorporate zoonotic disease subject matter experts

from the state health department into the Incident Management Team of an animal-health
emergency to coordinate human disease surveillance, follow-up, and response. Building a
formal data sharing and communication agreement between animal health and human health
agency partners into the incident command structure (ICS) is the strongest recommendation
for other jurisdictions, and likely the most difficult to achieve. Building trust takes time

and involves meeting the key stakeholders in advance of a crisis and working to understand
regional animal agriculture industries, including their privacy concerns.
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In 2022, when it became clear that raptors such as eagles, hawks, and owls were especially
susceptible to this strain of HPAI, MDH increased its support for The Raptor Center, located
at the University of Minnesota. As intake of ill raptors and other wild birds increased,

the MDH ZDU Veterinary Infection Preventionist assisted in the creation of protocols and
procedures to protect their permanent education raptor birds on site and maintain biosecurity
during wildlife rehabilitation operations. This included reviewing biosecurity protocols for
both the education birds and hospital patients, establishing an isolation triage area and

intake protocols for new sick birds entering the hospital, and training staff on PPE donning
and doffing. In 2022, The Raptor Center admitted over 200 HPAI test-positive raptors

and was able to collect more than 75% of Minnesota’s HPAI test-positive raptor data,
greatly contributing to the state’s overall wild bird surveillance activities.2? The partnership
provided an example of the growing importance of veterinary infection control as a specialty
and its value in a variety of settings.

The first wild mammalian animals to be identified with HPAI H5N1 in Minnesota, in
2022, were fox Kits with neurologic disease. The virus was subsequently identified in
dozens of other wild species globally and has persisted in dairy cattle in the U.S.21-24
Partnerships with animal health colleagues were leveraged to address growing concerns
about transmission from ill animals to workers in the dairy industry in Minnesota, further
supporting the need for strong partnership prior to animal health emergencies to protect
human health in occupational settings.

Personal relationships: In both 2015 and 2022-2023, potentially exposed people were
interviewed by telephone. This initial personal contact was critical for understanding the
situation on the ground at the farm and establishing a relationship with the poultry worker/
backyard flock owner/responder that would carry into monitoring. The interview allowed
for a discussion about PPE recommendations, including why protecting the eyes, nose,
and mouth was so important, and affirmation that they had access to PPE. MDH ZDU’s
contact information was provided for health questions. MDH staff often lent emotional
support because they understood the situation as few others could. The response from
poultry workers was positive, especially in 2015, but still appreciably so in 2022-2023.
Many interviewees expressed gratitude to have someone responsible for oversight of their
personal health, particularly in 2015 when depopulation crews became overwhelmed, and
producers witnessed thousands of their birds die of the disease in a matter of hours to days.

Challenges and lessons learned: In April and May of the 2015 response, Minnesota’s
SPHYV was asked by USDA national command staff to investigate two clusters of human
disease. In April 2015, there were five cases of Campy/lobacter enteritis among state

and federal responders working on depopulation on farms in Minnesota. Campylobacter

is commonly found in poultry feces and environments. During the investigation, MDH

found responders were working very long hours, often without breaks. There were often no
hand hygiene facilities or in some situations no bathroom facilities. USDA immediately
provided a clean trailer for resting and eating. In May 2015, through MDH’s routine
sentinel-site influenza surveillance activities and reports from urgent care providers, 30 cases
of Influenza B among Emergency Operations Center (EOC) responders were identified.
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Concurrently, MDH was asked by USDA national command staff to investigate and

control a respiratory disease outbreak among responders in two Minnesota EOCs. MDH
recommended immediate medical evaluation, testing, oseltamivir treatment, and isolation of
responders with influenza-like-illness, as well as influenza vaccination prior to deployment.
These responders were office personnel in support of the response who did not have
contact with poultry but were working together in crowded conference rooms for extended
periods of time. They had been asked to self-monitor and report any respiratory symptoms
to the Incident Safety Officer, who would then work with MDH. Lessons learned from
these additional outbreak experiences resulted in a change in Minnesota’s HPAI human
disease monitoring plan that was endorsed by animal health colleagues and applied in
2022-2023. Everyone involved in the response, including poultry workers, backyard flock
owners, responders, and contractors, who consented would be interviewed and entered into
monitoring.

PPE and seasonal influenza vaccination: While the 2022-2023 HPAI H5N1 clade
2.3.4.4b virus was arguably of higher risk for transmission to humans than the 2015 HPAI
H5N2 clade 2.3.4.4 virus,25-28 the proportion of poultry workers who reported using full
PPE in the 2022—-2023 HPAI outbreak was significantly lower than in the 2015 HPAI
outbreak, even when those employed by the turkey breeder industry, where full PPE usage
is typically required, were excluded from analysis (23.0% vs. 35.7%; p < .01). This may
be a result of difficulties using full PPE during hot Minnesota summers and the extended
length of the 2022-2023 outbreak; complacency because many of the same producers
affected in 2022-2023 had experienced the 2015 outbreak in which no one became ill;

and a decline in public health trust following the SARS-CoV-2 pandemic. MDH ZDU staff
emphasized the need for everyone entering barns on infected premises to use full PPE during
presentations to a variety of audiences, during multiple meetings and in multiple formats.
Despite MDH’s educational efforts and the support of animal health responders to increase
PPE utilization on-the-ground, individual PPE usage may have been greatly influenced by
factors such as PPE availability and, based on anecdotal reports collected during worker
interviews: physical discomfort; safety, including heat exhaustion and impaired vision from
fogging of goggles; concerns about being unable to complete work as assigned; inability
to negotiate labor conditions; and incongruencies between actual risk and perceived risk.
Further research to corroborate these anecdotal reports is needed to elucidate the factors
impacting PPE usage during animal health emergencies. Advances in PPE technology are
needed to address the real impediments to PPE use in the farm environment. In addition,
federal policy allowing for allocation of PPE resources and a national requirement that all
persons entering a HPAI-infected barn use full PPE could improve compliance.

The proportion of poultry workers who reported a seasonal influenza vaccination in the
previous season was significantly lower during the 2022-2023 than in the 2015 HPAI
outbreak (33.1% vs. 47.0%; p < .01). Though turkeys and swine have been shown

to be susceptible hosts for human seasonal influenza strains,2%-31 achieving widespread
poultry and swine industry buy-in for vaccination of producers/workers has proven difficult,
increasing the risk for reassortment events.2°
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Sustainability: In 2015, MDH ZDU public health graduate student workers texted
poultry workers for 2-3-hours/day, 7 days/week, and sent personalized messages to each
worker. The SPHV, Deputy SPHV and five ZDU epidemiologists followed up with each
positive premises and were available for consultation 7 days/week for the duration of

the outbreak. Changes implemented to improve sustainability during the 2022-2023 HPAI
outbreak appeared to reduce participation, specifically sending automatic emails rather than
personalized texting and less frequent direct personal communication with flock managers
and owners.

Another factor limiting sustainability was a lack of federal funding for human disease
surveillance during an animal disease response. Particularly in 2015, but also in 2022—
2023, volunteers from other units at MDH, the University of Minnesota College of
Veterinary Medicine Public Health Residency, and others assisted with the response and
helped maintain other critical ZDU public health surveillance functions, such as follow-up
of potential rabies exposures. Relationships between human and animal health officials
require substantial effort and time to build and maintain. Dedicated funding for public
health personnel and allocation of resources for One Health responses during “peace time”
would maintain critical expertise in zoonotic diseases and other issues at the human/animal
interface.

Coordinating health and safety: Coordinating the ICS Safety Officer responsibilities
and state health department human health surveillance responsibilities proved difficult
during the 2015 response and again in 2022—-2023. MDH was responsible for all human
disease surveillance and response, and the ICS Safety Officer was responsible for injury and
hazard mitigation; however, limited coordination occurred, and responders did not clearly
understand how or to whom to report their health issues. In future responses, the relationship
should be codified to clearly outline responsibilities and communication between the two
response roles. Safety Officers have expertise in injury and emergency response and are
privy to the situation on the ground. State health department epidemiologists are skilled

in outbreak investigation and infectious disease prevention and control. Coordination and
communication between the two roles are needed to effectively address all types of health
hazards potentially encountered by responders.

In 2015, as the outbreak rapidly grew, data management and analysis became increasingly
more challenging. In 2022—-2023, before the first infected flock was detected in Minnesota,
MDH prepared a REDCap database, automatic email-based monitoring system, and
response protocols to enhance data management and sustainability. As a result, many

direct comparisons between the two responses were not possible. More turkey breeding
facilities were impacted in 2015 than in 2022-2023, impacting PPE usage and influenza
vaccine data because full PPE usage is standard and required, and influenza vaccine is
provided to workers in the turkey breeding industry. We strove to mitigate this by excluding
poultry workers employed in turkey breeding operations from the PPE by outbreak analysis,
but it was not possible for the influenza vaccination comparison because the vaccine is

not required, only supported. There was likely response bias, as individuals willing to
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be interviewed and participate in monitoring may also be more likely to use PPE and
participate in other protective behaviors such as vaccination. In 2022-2023, the largest
proportion of workers/responders lost to follow-up were contractors. Some contract-workers,
especially migrant workers, may have been reluctant to engage with government officials,
thus impacting our findings, particularly on PPE usage, as contractors may have a higher
likelihood of working in unsafe conditions that may include a lack of PPE or training on
proper PPE use.32

Conclusions

Influenza viruses are unpredictable and ever evolving, creating a complex disease ecology
that threatens both people and animals. MDH has responded to two large highly pathogenic
avian influenza (HPAI) outbreaks in Minnesota, the first in 2015 and the second that has
been on-going since March 2022, allowing for a longitudinal perspective on occupational
health surveillance and its sustainability. Public health responses to potentially zoonotic
influenza outbreaks among domestic food animals require the cooperation and active
participation of animal health officials and the affected animal agriculture industries.
Relationships and trust between animal agriculture and public health agencies require
substantial effort, time, and resources to build and maintain, and are especially important
when livelihoods are at stake. Successful methods and approaches to human health
monitoring during animal health emergencies are important to document. As data are
collected to inform future occupational health surveillance efforts, public health departments
should consider the complex sociopolitical factors, including PPE policies, availability,

and usability, that may influence the actions of animal health responders and food animal
producers.
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Minnesota HPAI Incident Management Team Structure
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Figure 1.

Minnesota HPAI Incident Management Team Structure.
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Figure 2.

Interview and exposure summary, HPAI H5N1 outbreak, Minnesota, 2022-2023.
*Individuals were only interviewed once per response season (ie. Spring 2022, Fall 2002,
Spring 2003, Fall 2003). However, the same individual may have completed multiple

interviews if they were exposed to poultry during subsequent seasons.

J Agromedicine. Author manuscript; available in PMC 2025 July 01.




Page 16

Scheftel et al.

‘alqeltene jou ejed,,

100> (229) 69y

- 19

B 2VN
080 (zo)t
100> (VR Rns
100> (2'g1) 20T
260 (9LT) y11
260 (28) 5€5

- (6'1T) ¥9

- (1'6) 67

- (zen) 1L
- (£'99) zs¢e

- (9°28) 9¢e5
100> (¥'59) 6v9
- (00)0

- (eLm) et

- (7'19) v€T
100> (6'0¢) 96T
100> (9ve) eve

- (79) 9

- (92) &L
- (0'z2) 812
- (0'79) 5€9
- 266

- 028'L€€'9
- 16T

(c'98) 198 Su e pue pasodxe pawsap s[enpIAIpUI anbiun
2VN (AJuo £20z-220z) suosess ajdinnw Buunp Buipuodsal SfeNPIAIPUL YIM M3IAISIUL [BIUI BU) J81ye BULLINDDO SMBIAIZIUI-8] 3AITRIS)|
T (AJuo GT0Z) sesiwaid ajdinw uo pasodxa S[eNPIAIPUL UM MSIAISIUL [e1HUI 34} J31Je SMAIAISIUI-3] BAITRI3)|
(0T abenBuej 18410
(L'2) 62 uases|
(e'6) € ysiueds
(e'11) 99 SMaIAIB)UI Jaxeads ysijBu3-uoN
(9z8) 01€ SMaIAJBIUL Jaxeads ysijBug
(902 SIBUMO X20]} pJeAoeg
VN siapuodsal [esapa) pue ajels
2N $10}0R.U0D)
('66) €L€ SI9I0M AJnod
(0'00T) S8 91p'2'VIS! & PUE Pasodx@ paLIsap Sem samaIAIBIUI B} UDIUM Ul SMBIAISIU]
(8's8) G.€ smealAIBIU| pa1ajdwio)
(00o SIBUMO 00|} pJefsoeg
VN siapuodsal ajels pue [eapa-
VN $10J0B13U0D)
(0'00T) 09 siaxIom Anjnod
(8€T) 09 MaIAIBIUI 0) 3|qeun 10 ‘pasnyal ‘dn-moj|o} 0} 1507
(s0)z SIBUMO Y20[4 paeAsoeq YA
eVN s1apu0dsal a1els pue [e1apay Ui
VN $10}0eJJU0D YHAA
(5'66) GEV siaom Asnod Y
LEY SMaIAIBIU| paldwany
700'v68'8 parejndodap a1aMm 10 |\/dH JO Palp 1eyl spJiq Jo JaquinN
0TT S3J0|J P3103Ye JO JaqUINN

gonrea-d (%) N €202-2202

(%) N 5102

94Nses|N

Author Manuscript

'©202-220Z pue GTOZ ‘10SaUUl ‘Sealqino ezuanjjul uelAe otusboyred Ajybiy ‘Burioniuow yijeay jeuonednadQ

‘TalgeL

Author Manuscript

Author Manuscript Author Manuscript

J Agromedicine. Author manuscript; available in PMC 2025 July 01.



Page 17

Scheftel et al.

“JuBdIIUBIS PRISPISU0D SeM GO'> anfeA-d v/ 's3|qelieA snowoloylp Joy sreridoidde se pasn 158} 10exXa S, Jaysid 10 Nx,w

'suoseas juanbasqns Burinp Anjnod 01 pasodxa
a1am Asy} 1 smalnsul ajdinw pala|dwod aAey pINod [enpIAIPUI SWEes 8y} ‘18AemoH (€20 [1ed ‘€20z Bunds ‘2zoz I1ed ‘zzoz Bulds "a°1) uosess asuodsas Jad 83U0 pamalAlaiul AJUO 819M senpiAtpul

DS e 10U, se paziioBaled aloyaiay) aJam pue

uleq Annod e patajus Jou pey oym ajdoad Buipnjour ‘asiwald pajdajul ue YIIM pareloosse SIaylo pue saakojdwa [|e Jo SISI| paAladal Jeis NAZ HAIN ‘esuodsal £20z—2z0z 8yl buing ., su 1e,, se paziiobared
SeM PaMBIAIRIUI BUOAIBAS 810JaJaU) pue ‘asiwaid pajoajul ue uo ureq Anjnod e paisius oym ajdoad ay) Joj AJUO UOITRLLIOLUI 10BILOD Pa10d]|09 Jels NAZ HAW ‘esuodsal yesy a1jgnd GT0Z 8yl mc__:n_\u
“1a)JeaJaLy) awnAue Jo sajduwes 1581 aAnISod 1Si1f a1 JO 81ep UOII08[|02 8Y) 810)aq SABp Z 8y ul (40) Jsyealayl

awnAue 1o spiig 8y Ul Ssauj|l JO UOILDIPUI 1SI1) U 810Jaq SAep Z 8yl Ul sesiwald aAnIsod-1sa1 [WdH Ue uo Anjnod YlIm uleq e paiaiua pey Asy 11 st 1e pue pasodxs palapIsuod aiam ssemaIAiBul,

‘s19puodsal [e1apay
pue 91e1S PUB ‘SI3XJ0M JOBIIUOD ‘SISUMO 3004 PJe/djoeq ‘siaxiom A1jnod paioliuow pue PamalAIBIul ‘PaIoRIuOD el NAZ HAIN ‘asuodsal £202—220z ayi Buling "siasiom Aiynod Joy Ajuo (,,Butionuow,,

paj[ea) douR||IBAINS 8SeasIP aAIIOe palllolad pue ‘pamalAlalul ‘paldeIuod Hels (NAzZ HAW) HunN Saseasiq 2110uooZ YijesH o juswiliedaq elossuul ‘esuodsal yijeay aljgnd GT0z aup mc::oq

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2025 July 01.

J Agromedicine. Author manuscript



Page 18

Scheftel et al.

‘SISA[eue WOJY PAPN|IXa a1am SNyl pue ‘asn 3dd [N a4inbal Ajea1dAy sanijioey buipsaiq >$_S¢u
'3]qe]IeA. 10U Sem JoJelidsal GEN Ue J1 J0Jelidsal GeND J0 Joresidsal GeN Ue pue s3|6606 ‘sano|b aj1nu Jo Xale| ‘pooy 1Ns %aAAL Jo BuLIsA0d peay
3|qesodsip 10 a|geysem ‘s100q onse|d a|qesodsip 1o Pa1oaJUISIP 3 PINOI Jey} S100q Jaggns ‘1INS ¥aAK] 10 S|[eJan0d pansa|s-Buo| a|qesodsip 10 a|geysem 0 asn JUSISISUOD 3Y) Se Paulyap Sem asn Jdd [UER

‘slapuodsal [elapay
pUE 811S PUR ‘SIBXJOM 10811UO0D ‘SIBUMO 00]) pIeAxoeq ‘siaxlom Aljnod paioliuow pue pamsiAlslUI ‘peldBIL0D LeIs NAZ HAIA ‘asuodsal £202—220z ay1 Buung “siexiom Anynod oy Ajuo (,,6utioniuow,,
pa][ea) 80UB[|I9AINS 9SLaSIP SAIIOE PawLIoyiad pue ‘pamaiAlaiul ‘paldeIu0d Jels (NAzZ HAIA) Nun seseasig 910u007 YfesH 40 Juswiedsq elosauully ‘esuodsal yiresy a1jgnd GT0Z syl mc_:_n_Q

'S9]gRLIEA SNOWOIOYDIP 10} Pasn NXw

(L've) 81T (Tee) zot (02v) zet
ove =N 100> 80¢€ =N T8¢ =N 8UIJJBA N4 [euOSeaS
(0's2) 65 (15€) 96 hb___oﬁ Buipaaiq AsxIny e Aq pakojdwa
- T0'0> 1S2=N 692 =N siaydom Anjnod Buipnjoxa ‘Jdd 11Ny Burrespn
(9°82) veT 100> (6€2) L (8'18) 98T o3dd IIn} Buvream
(8'g€) 89T 100> (e'ee) €0T (8'15) 98T uonoaiold 93
(T09) 282 100 (T'v9) 86T (8°02) ¥52 pu Aue jo Jojelidsal 10 SseN
(L's8) 2oV 100> (z'z6) G82 (L'28) L6C sj009
(z'08)9.€ v20 (e'22) 6€2 (T'18) 162 S9N0|D
(Tes) eve €00 (9°08) 62 (eeL) €9z s|[elanod
(%) u 69y = gonren-d (9%) U 60€ = (9%) U 6SE J1e18p [euoirednaoo
N (£202-2202) gslenpiAlpul pasodxa ||V N (£202-2202) s4a40m Anyjnod pasodx3 =N (ST102) s48x40m A13nod pasodx3 13U10 10 ‘auIdoeA Nij [euosess ‘usuodwod 3dd

"€202—220Z PuUR GTOZ BIOSBUUIIA ‘Sealqino ezuanjjul ueiAe d1usboyred
A1ybiy ‘spaiq pa1osjul 01 pasodxa Siaylo pue siaxiom Anjnod Buowre aulddeA nj) jeuoseas pue abesn (3dd) uswdinba aanoajold jeuosiad payodai-}|as
‘¢ 3lgelL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Agromedicine. Author manuscript; available in PMC 2025 July 01.



Page 19

Scheftel et al.

‘A107e100E UlEaH 211ANd

UljesH jJo juawiedaqg BJOSSUUIA |yl 1e Umc\_‘_otwa Sem mc_ymwu [V 'V ezZuanjju| pue Z-A0D-SHVS papnjoul Jeyl _mcmn >\_o~m‘__n_mm‘_ © UlIM P31Sa] 919M Pajuasuod OYM SaaMalAILul u_umEOuQE\Am '€202-2202 :_Q

"W BZUBN|U| 10§ A|UO PB)S3) BIBM PBILBSUOD OYM SBIMBIAIBIUI d1rewoldWAS ‘STOZ ul,

4 VN ‘ad's 19p0eqoifdwe) 8Jn}ynJ |001S

T WN SNJIA BZUBN[JUTEIE]

Z WN SNIIACJBIUB/SNIIAOUIYY

T VN snlinedog

v WN SNIIABUOIOD [eUOSESS  |auBd Uaboyted Aloreiidsay

4 VN ¢-\0D-SHVS

T wN snaIAoWNaudels pue Z-A\0D-SHV'S Zosni4

0 0 V BZUBNU] HOd GH (+) synsay Bunsal
(6'79) vz (6'82) GT Pa1sa} S[ENPIAIPU]
(z'z8) L€ (0's6) 6T Bunsel papusLILLIdaY
('8) s (e'9) 02 swoydwAs Buniodal spenpiaipul

(9e5 = U) e20z—2202  (9.€ = U) pSTOT

'©202-220Z pue GTOZ ‘210SaUUlA ‘Syealqino ezuanjjul ueiae olusboyred Ajybiy ‘Bunsal sseasip Alojesidsal uewinH
‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Agromedicine. Author manuscript; available in PMC 2025 July 01.



	Abstract
	Introduction
	HPAI H5N2 in Minnesota, 2015
	HPAI H5N1 in Minnesota, 2022–2023
	Minnesota’s One Health approach to HPAI

	Methods
	Role of Minnesota Department of Health
	Specifics of the MDH monitoring program
	Statistical analysis

	Results
	2015 occupational health monitoring
	2022–2023 occupational health monitoring

	Discussion
	Successes and lessons learned
	Partnerships
	Personal relationships
	Challenges and lessons learned
	PPE and seasonal influenza vaccination
	Sustainability
	Coordinating health and safety

	Limitations

	Conclusions
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.
	Table 3.

