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BIOSECURITY =
The application of a set of management, behavioural and physical

measures designed to reduce the risk of introduction, establishment
and spread of pathogenic agents to, within and from an animal 

population.

Bio-what ?



EXTERNAL biosecurity
   = reduce introduction

INTERNAL biosecurity
   = reduce spread



WHAT IS BIOSECURITY?

Animal Animal

Human Animal

One Health

Environment

AnimalHuman



BIOSECURITY is (should be) the basis of any disease
control program



Biosecurity helps to address of 
all of these challenges

Sustainability

Epidemic diseases Endemic and 
zoonotic diseases

Reduction of 
antimicrobial use

Is biosecurity important?
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Principles of 
biosecurity



PRINCIPLES OF BIOSECURITY

1) Separation of infectious and susceptible animals

 → avoid direct contact!
 



PRINCIPLES OF BIOSECURITY

1) Separation of infectious and susceptible animals

 → avoid indirect contact!
 



• Dependent upon herd situation (status, type,…)
• Perform well and consequent 

CLEAN
(susceptible animals)

DIRTY
(direct and indirect 

sources of infection)
MEASURES    

PRINCIPLES OF BIOSECURITY



Direct contact Indirect contact

People Semen Manure Domestic/feral 
animals

Rodents Insects
(Vectors)

Aerosol Animal feed Water Fomites

Actinobacillus 
pleuropneumoniae 

X X X X X

Bordetella 
bronchiseptica 

X X X X X X X

Brachyspira 
hyodysenteriae 

X X X X X X X X X

Brucella suis X X X X X X X X

Classical swine fever 
virus 

X X X X X X X X X

Clostridium 
perfringens 

X X X X X X

Erysipelothrix 
rhusiopathiae*

X X X X X X X

Escherichia coli X X X X X X X X X X

Foot-and-mouth 
disease virus 

X X X X X X X X X

Haemophilus 
parasuis*

X X

Lawsonia 
intracellularis* 

X X X X X X

Leptospires X X X X X X

Mycoplasma 
hyopneumoniae 

X X X X X X

Pasteurella multocida X X X X X X X

Porcine circovirus 
type 2* 

X X X X X X X X



Direct contact Indirect contact
People Semen Manure Domestic/feral 

animals
Rodents Insects

(Vectors)
Aerosol Animal feed Water Fomites

Porcine Epidemic 
diarrhea virus*

X X X X X X X

Porcine parvovirus X X X X X X X

Porcine Reproductive 
and Respiratory 
Syndrome virus

X X X X X X X X X X X

Pseudorabies virus X X X X X X X X X

Salmonella spp. X X X X X X X X X X

Streptococcus suis X X X X X X X X

Swine influenza virus X X X X X

Swine vesicular 
disease virus 

X X X X X X X X

Transmissible 
gastroenteritis virus 

X X X X X X

Biosecurity in animal practice and 
Veterinary Medicine., 2018



PRINCIPLES OF BIOSECURITY
2. Not every measure is equally important

After Boklund et al., 2008



3) Reduction of the general infection pressure

 → breaking the infection cycle, reducing the burden on the 
 immune system↓
 

PRINCIPLES OF BIOSECURITY



3) Reduction of the general infection pressure
 → breaking the infection cycle, reducing the burden on the 
 immune system↓
 

PRINCIPLES OF BIOSECURITY



PRINCIPLES OF BIOSECURITY

A. Large herds
B. Small herds
C. Independent of herd size

Where are biosecurity measures most important?



4 ) Size matters

PRINCIPLES OF BIOSECURITY



PRINCIPLES OF BIOSECURITY
5. Frequency does matter

‘Thousand times a small chance becomes a large chance’



PRINCIPLES OF BIOSECURITY

Assume that the risk of disease introduction to your herd 
through feed delivery is 1 out of 1000, and the feed 
delivery truck comes weekly. 
What is the annual risk?

A. 0,5%
B. 5%
C. 50%



• ‘Thousand times a small chance becomes a large 
chance’
• Risk transmission route (p)
• Frequency transmission route (n)

• P = 1 – (1-p)n

• p= 0.1% (1 out of 1000)
• n= 52 (e.g. weekly)

• 5,06%= 1 – (1-0.001)52

5. Frequency matters

PRINCIPLES OF BIOSECURITY



THE 5 PRINCIPLES OF BIOSECURITY

1. Separate infectious and susceptible animals
2. Not every measure is equally important
3. Reduce the general infection pressure
4. Size matters
5. Frequency matters



BIOSECURITY AND ITS LINK WITH 
ANIMAL HEALTH & PRODUCTION

DEPARTMENT OF INTERNAL MEDICINE, REPRODUCTION AND POPULATION MEDICINE
VETERINARY EPIDEMIOLOGY



IMPACT OF BIOSECURITY – PRODUCTION

“It is health that is real wealth and 
not pieces of gold and silver.”

- Mahatma Gandhi -





IMPACT OF BIOSECURITY



IMPACT OF BIOSECURITY



Yet…

Biosecurity is important!

• Big differences exist between farming systems and countries
• Many of the biosecurity measures are insufficiently evidence 

based
• Biosecurity is insufficiently included in veterinary education 
• Big differences exist between farmers expectations and 

veterinary delivery







BIOCHECK.UGENT

Platform to help increase biosecurity levels

Data-driven recommendations

With the goal to keeping healthy animals healthy
www.biocheckgent.com

http://www.biocheckgent.com/


BIOCHECK.UGENT



BIOCHECK.UGENT

Risk based scoring system

Weighted scores
Based on scientific research
Risk for transmission: direct vs. indirect contact
www.biocheckgent.com

http://www.biocheckgent.com/
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WORLD LARGEST DATABASE ON BIOSECURITY

National implementation in
- Belgium (pig, poultry)
- Ireland (pig, poultry)
- Finland (cattle, pig)
- Italy (pig)
- Czech Republic (pig, 

poultry, cattle)
- Luxemburg (cattle, pig, 

poultry)
- UK (Pigs)
- Shotland (Pigs)
- …



BIOCHECK IS A DECISION SUPPORT SYSTEM

User input Comparative 
scoring

Feedback & 
coaching

Visualize 
progress

Personalized
dashboards



CYCLE OF IMPROVEMENT

Measure

Recommend

Support

Implement



1. Have wild boars been spotted within a 10-kilometres 
radius (6.2 miles) of your farm?



HAVE WILD BOARS BEEN SPOTTED WITHIN A 10-
KILOMETRES RADIUS (6.2 MILES) OF YOUR FARM?
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 2. IS THE FARM ENCLOSED BY FENCES, WIRE, …?



 2. IS THE FARM ENCLOSED BY FENCES, WIRE, …?
(only answered if wild boars are present)

98%
94%

59%

49%

32%
27%

3%

43%

0%

20%

40%

60%

80%

100%

120%

Spain Poland Germany Italy Belgium Netherlands Finland TOTAL

Yes



BIOCHECK.UGENT: ITALY (CLASSYFARM) 



INDIVIDUAL RECOMMENDATIONS FOR 
INDIVIDUAL FARMS
Every farm is unique and requires a tailored approach

Based on the survey input, Biocheck.UGent helps 
designing individual action plans for specific farms



MEASURABLE INCREASE IN BIOSECURITY SCORE
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