


“The conference concluded that the biosecurity of livestock operations is critical for 
minimizing the devastating impact of emerging animal infectious diseases.” 
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Biosecurity compliance
Poultry Farms

8 farms
883 visits 
102 individuals

Human nature

% on-farm compliance

…or is not as good as you think
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				Compliance

		Boots		52.5

		Areas		15

		Handwashing		35.8

		Log book		33.3

		Coveralls		71

		Overall compliance		34.7

				Pour redimensionner la plage de données du graphique, faites glisser le coin inférieur droit de la plage.









Category Risk Reduce Separate Regional issue Human issue

Location

Multi-species site
Size of farm
Access outdoor
Proximity to neighbor/road
Size of neighbor’s poultry farm
Type of neighbor’s poultry prod.
Regional density
Aerosols
Insects/vectors
Wildlife (e.g., waterfowl, rodents)

Poultry
Type of poultry production
Origin of flock
New arrivals (e.g. spiking males)

Management

People: Owner, employee, visitor
Equipment, vehicles
Feed and Water
Litter/ manure storage & Spread
Dead bird disposal



Risk Factors- Avian Influenza
Risk Factor Risk  (O.R.) Reference

Visitors 8.3 Fasina et al., 2011; Nigeria
Clothing, boots, hands 7.0 Nishiguchi et al., 2007; Japan

Sharing equipment 29.4 Nishiguchi et al., 2007; Japan

Birds > 10 weks of ageâge 2.0 – 4.9 Thomas et al, 2005; McQuiston
et al, 2005

Rendering vs on-site disposal 7.3 McQuiston et al, 2005

Racoons or foxes observed near farm 2.0 McQuiston et al, 2005

Darkling beetles, flies (30% IA+ at 2.3 km from positive flock), Transportation



Hierarchy of explicative variables
Density of outgoing duck movements

Density of fattening duck sites

Density of waterways

Density of incoming duck movements

Density of outgoing duck movements (/ha)

Density of duck sites (/ha)

Density of waterways (/ha) Paul, Guinat, Guérin, 2018

Backyard flocks
Laryngo. 25%
Myco. G. 22%
Myco. S. 67%
AI-H5 (ducks) 31%*

AI-H5 (Industry owner) 17%**

Souvestre et al., 2018

France – 2015-2017



Contamination is everywhere!

James et al. 2023



https://www.istockphoto.com/

OE AHLQUIST/REUTERS

 Extremely large farms with multiple buildings

 Ponds/water bodies on farms
 Anything that requires regular and repeated 

entry to a building
 Open-sided buildings

 Uncontrolled fan outlets 

 Inlets/fan with no biofilters  
 Moving clean and dirty stuff in and 

out the same building entrance
(cross-contamination)

 Inadequate anterooms

Gonder & Vaillancourt, 2023



Factor related to 
compliance Biosecurity measure Odds ratio Type of farm

Easy to comply vs. difficult Respect of areas at exit 13.1

Layer, broiler, 
breederPhysical barrier in barn 

entrance

Respect of areas at 
entrance 9.1

Respect of areas at exit 4.8

10

Racicot et al., 2011



 Inadequate contact time (detergent and disinfectant)

Failure to use soap/detergent when cleaning

Failure to get everything dry before disinfecting
Disinfecting immediately after cleaning rather than just prior to use (equipment being stored 

outside after C&D and getting contaminated with bird droppings)
Monitoring C&D (changes in personnel, interpretation differences on “clean”, etc.)

Failure to make sure C&D and biosecurity supplies are being ordered and available

Failure to observe the process 
Gonder & Vaillancourt, 2023
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Graphique1

		Flooring Type		Flooring Type



Concrete (n=432)

Wood (n=264)

Moyenne  log du compte E. coli (cfu / g)

5.84567

6.525031
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				Concrete (n=432)		Wood (n=264)

		Flooring Type		5.84567		6.525031

				To resize chart data range, drag lower right corner of range.







Controlling
area around & 
on-farm traffic

Barn integrity
Rodent-proof
Feeders, waterers

Cleaning & 
Disinfecting

Entrance: boots, 
Handwashing

You will not get 100% compliance by everyone
Ask yourself, what can I do to insert easy, not expensive

biosecurity measures that respect the basic principles &
support what I already have in place.

None –HEPA 
Air Filtration



Multiple ways to record movement
Enables rapid contact tracing in the event of an outbreak
Recording movements on and off farm only
Allowing networking analysis, development & implementation of zoning strategies, modelization

Contactless, digital pre-
screening and check-in of 
farm staff and visitors 
using a smartphone

Smart card attached to personnel, 
trucks, and trailers

Link to a truck’s 
GPS logistics 
system

Kiosk: Tablet installed 
at the farm entry as 
alternative to a paper 
sign-in system



Farms Vehicles Personnel

Reason

Initially 
prevented 
to enter

Allowed to 
enter

% barred 
from entry

Recent contact with different
commodity 23 15 34.8%
Recent contact with same
commodity 1045 685 34.5%
Trying to enter when farm 
locked down 5391 1883 65.1%
Other (e.g. COVID) 53 20 62.3%
Sickness (Flu) 10 4 60.0%
Recent travel from restricted
country 28 15 46.4%
Total 6550 2622 60.0%





Too-Much-of-a-Good-Thing Disease
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Where do we build new farms?
Where do we add barns?
Regional Risk Assessment!



Category Risk Reduce Separate Regional issue Human issue

Location

Multi-species site
Size of farm
Access outdoor
Proximity to neighbor/road
Size of neighbor’s poultry farm
Type of neighbor’s poultry prod.
Regional density
Aerosols
Insects/vectors
Wildlife (e.g., waterfowl, rodents)

Poultry
Type of poultry production
Origin of flock
New arrivals (e.g. spiking males)

Management

People: Owner, employee, visitor
Equipment, vehicles
Feed and Water
Litter/ manure storage & Spread
Dead bird disposal



Overdensity - flock
Overdensity - region
Multi-species
Multi-age

Inadequate sanitation
water/feed
Manure – Used litter
Dead bird disposal

Inadequate environment
Inadequate biosecurity

Insects – Darkling beetles
Rodents
Wild birds
Visitors – vehicles
Sharing equipment

Poultry site

Infectious 
agent

Transmission



Recurrent pandemic of 2.3.4.4.b H5 Highly Pathogenic Avian influenza
Time for a paradigm shift in control policies 

Guérin & Vaillancourt, 2022

Regional 
Biosecurity

Environmental 
Sampling

Strategic 
Vaccination

One Health Approach ?

Cutting-edge
Diagnostics  
Surveillance

Risk Assessment

On-Farm
Biosecurity

Regional
Biosecurity



MotivationChange

Challenge

Rethinking
Adaptation Improvement

Technology

Innovation

RISK

Regionality Biosecurity measures 
easier, faster, cheaper

Increase compliance

Need fixing/improvement:
- Movement of vehicles & personnel
- Ctl. Acc. Zone/Restr. Acc. Zone
- Rules for new constructions
- Dead bird management
- Anteroom (compliance)
- Cleaning & Disinfection
- Rodent / insect control
- Communication

Improve Barn Entrance Design

Compliance - Training
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Odds of complying with boots

Visit Duration

Odds of complying with boots (%)

12

33

35
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				Odds of complying with boots

		5-17 min		12

		17-54 min		33

		≥ 54 min		35

				Pour redimensionner la plage de données du graphique, faites glisser le coin inférieur droit de la plage.







« Là où il y a de 
l’homme, il y a de 
l’hommerie. »

Saint François de Sales
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