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Poultry production in Minnesota

• 1st in turkey production and processing in the U.S.

− 600 turkey farms

− 42 million meat turkeys annually

− Breeders supply turkey poults nationwide

• 13th in egg production

• 19th in broiler production

• Low and highly pathogenic avian influenza (HPAI) 
A viruses constant risk for these industries

− Long-standing industry surveillance systems



HPAI A(H5N2) Viruses  in Minnesota, 20152015

• 110 premises affected: 104 turkey, 
5 chicken layers, 1 backyard flock

• Over 9 million birds died or were 
depopulated 

• Estimated losses >650 million

−2500 jobs impacted

• Lasted 3 months

• Farm to farm spread



Two non-HPAI outbreaks among responders in 2015

• Campylobacteriosis
−5 cases among on-farm responders
−Recommended clean trailer for resting 

and eating
• Influenza B

−>30 cases in 2 MN Emergency Operations 
Centers (EOC)

−Recommended evaluation, oseltamivir, 
isolation for symptomatic responders 
and influenza vaccination prior to 
deployment



Lessons learned in 2015 were applied to 2022

• Major lesson: public health must be a full partner in HPAI response

− MDH incorporated into Incident Management Team

• Difficult for USDA and MN Board of Animal Health (BAH) 
responders to monitor themselves

− Responder monitoring integrated into MDH human health 
monitoring

• The response must be sustainable

− We automated most of the monitoring, used RedCap database



HPAI Returns: H5N1 Response in Minnesota, 2022 to present



MDH roles and responsibilities

• Protect human health 
• Support responding animal 

health agencies
• Interview, and monitor the 

health of people in contact with 
infected birds or animals

• Test symptomatic people- MDH 
VPD Surveillance Unit

• Provide PPE and infection 
control guidance

• Provide information to animal 
production workers, industry, 
responders, the public

• Provide public health 
perspective on MN BAH Avian 
Influenza Emergency Disease 
Management Committee and 
Dairy Emergency Response 
Committee

• Serve as Human Disease 
Surveillance Officers in the 
incident response



Joint Incident Commanders
BAH/MDA/USDA
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MN Board of Animal Health 
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(MDA) Agency 
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Human Disease Surveillance 
Unit, Minnesota Department 
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Minnesota Veterinary 
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Minnesota HPAI Incident Management Team Structure
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Human Health Messages

• Human Health Sheets

• PPE One Page Infographic

• Spanish Worker Video 

• https://www.youtube.com/watch?v=e1Ar8IqXb9Y

https://www.youtube.com/watch?v=e1Ar8IqXb9Y
https://www.youtube.com/watch?v=e1Ar8IqXb9Y


MDH 2022-2025 Human Monitoring and Testing

• We have interviewed, evaluated, monitored people associated with 
191 flocks, 9 dairy herds, 1 goat herd and 5 cats 

• 2494 exposures reported to MDH

• 21 people currently in monitoring

• 106 people have reported symptoms and testing was recommended

• 81 were tested, no human infections with H5N1

• 29% tested had seasonal respiratory pathogens detected



• Paper focused on MDH Zoonotic Diseases Unit’s (ZDU’s) “One Health” response

• Entire public health response included MDH’s Vaccine Preventable Diseases 
Surveillance Unit and  Public Health Laboratory

11



Methods section of paper

• Information flow from BAH 
and poultry industry to MDH 
Zoonotic Diseases Unit

• Interviewing and monitoring 
of exposed people

• Data handling

• Communications and outreach 
efforts



Results: Monitoring experience in MN, 2015 and 2022-2023

Measure 2015 N (%) 2022-2023 
N (%)

P-value

Affected flocks 110 151
Attempted interviews 437 992
-- poultry workers 435 (99.5) 635 (64.0)
-- contractors N/A 218 (22.0)
-- responders N/A 75 (7.6)
-- backyard flock owners 2 (0.5) 64 (6.4)
LTF*, refused interview 60 (13.8) 343 (34.6) <0.01
Completed interviews 375 (85.8) 649 (65.4) <0.01

*LTF: Loss to follow-up



Self-reported PPE usage and seasonal influenza vaccine 
uptake, MN, 2015 vs. 2022-2023

PPE component,
Seasonal flu vaccine

Exposed poultry workers
(2015)

N = 359
n (%) 

Exposed poultry workers 
(2022-2023)

N = 309
n (%)

p-value

Coveralls 263 (73.3) 249 (80.6) 0.03

Gloves 291 (81.1) 239 (77.3) 0.24

Boots 297 (82.7) 285 (92.2) <0.01

Mask or respirator of 
any kind

254 (70.8) 198 (64.1) 0.07

Eye protection 186 (51.8) 103 (33.3) <0.01

Wearing full PPE 186 (51.8) 74 (23.9) <0.01

Wearing full PPE, 
excluding poultry 
workers employed by a 
turkey breeding facility

N=269
96 (35.7)

N=257
59 (23.0)

<0.01

Seasonal Influenza 
Vaccine

N = 281
132 (47.0)

N=308
102 (33.1)

<0.01



Results: Monitoring experience in MN, 2024

Measure Poultry N (%) Dairy
N (%)

Affected flocks or herds 31 9
Attempted interviews 918 122
-- workers 680 (74.1) 113 (92.6)
-- responders 223 (24.2) 9 (7.4)
-- backyard flock owners 15 (1.6) N/A
LTF, refused interview 535 (58.3) 55 (45.1)
Completed interviews 383 (41.7) 67 (54.9)



Self-reported PPE usage and seasonal influenza vaccine 
uptake, MN, 2024

PPE component,
Seasonal flu vaccine

Exposed poultry workers
(2024)

N = 113
n (%) 

Exposed dairy workers 
(2024)
N = 58

n (%)
Coveralls 86 (76.1) 28 (48.2)

Gloves 89 (78.8) 50 (86.2)

Boots 94 (83.2) 42 (72.4)

Mask or respirator of any kind 89 (78.8) 13 (64.1)

Eye protection 57 (50.4) 23 (22.4)

Wearing full PPE 57 (50.4) 10 (17.2)

Seasonal Influenza Vaccine 40 (35.4) 17 (29.3)



Unresolved issues

• Contractors difficult to identify and monitor

−They don’t know who to contact if they do get sick

• People assist with depopulation without the use of full PPE

−Mainly independent poultry producers and backyard 
flock owners

−Current outreach efforts not effective

• Response fatigue



Potential Paths Forward

• Continued communication and feedback between public health, 
animal health and industry

• Engagement of industry occupational health providers, university 
extension, rural health providers and immigrant and migrant 
outreach organizations

• Meet the industry and the community where they are



Thank you!
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Questions?

The findings and conclusions presented here are those of the authors and 
do not necessarily represent the official position of the CDC.
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