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Background to this project 

 
•  Despite being at high risk, 

there are few breakdowns in 
Scotland. 

•  There is little spread within 
Scotland – most disease is 
introduced. 

•  Scotland continues to 
actively screen ~200,000 
animals on ~2,700 herds 
each year under the RHT 
policy. 
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Background to this project 

The aim of this Scottish Government project is 
to evaluate risk based alternatives to RHT. 

•  Identify the risk of infection and the 
determinants of infection. 

•  Evaluate current surveillance strategies. 
•  Use information on risk of infection to 

develop refined strategies for surveillance. 
•  Evaluate alternative diagnostic tests. 
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Risks of breakdown 

Risk factors in high risk areas are different to Scotland. 

Scotland specific model 



Risk of infection - high risk imports 

Imports from HRAs Imports from Ireland 



Methods for implementing RBS 

Herd risk criteria 
•  Larger herds 
•  Herds importing animals from 

HRAs 
•  Herds slaughtering few animals 
•  Dairy 

Testing frequency 
•  Four year 
•  Two years 
•  One year 
•  Never 

Desired outcome 
•  Improved detection 
•  Maintain current levels 
•  Allow lower detection 

Success metrics 
•  Detected breakdowns 
•  Undetected breakdowns 
•  Number of herds tested pa 
•  Number of cattle tested pa 
•  False positives (unconfirmed 

breakdowns) 



Surveillance model formulation 

€ 

seherd =1− (1− seanimal )
d

spherd = spanimal
N

d = N × pstar

Herd sensitivity (Whole herd test) 

€ 

seherd =1− (1− n × seanimal
N

)d

Herd sensitivity (Part herd) 
€ 

sesystem =1− (1− se1)(1− se2)(1− sen )

System sensitivity 

€ 

p( free) =
1− priort

(1− priort ) + priort × (1− sesystem )

Probability of freedom  
(posterior) € 

priort+1 = ((1− p( free)) + p(Intro)) + (((1− p( free))* p(Intro))

Next stage - Probability of infection 
(Adjusted prior) 

Based upon a model developed by the VLA to 
calculate herd level freedom from infection.  



Herd prevalence (p*) 
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Diagnostic tests 

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.5

1
.0

1
.5

2
.0

2
.5

3
.0

seSkin = beta(6.66, 6.37); spSkin = beta(1.188, 0.005)

x

d
b
e
ta

(x
, 
1
.1

8
8
, 
0
.0

0
5
)

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.5

1
.0

1
.5

2
.0

2
.5

seSlh = beta(6.784, 3.006)

x

d
b
e
ta

(x
, 
6
.7

8
4
, 
3
.0

0
6
)

Meat inspection SICCT (standard) 

0.0 0.2 0.4 0.6 0.8 1.0

0
5

1
0

1
5

2
0

2
5

3
0

3
5

seIFNg = beta(30.147, 4.831); spIFNg = beta(219.149, 7.623)

Sensitivity, specificity

Gamma-Interferon 
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Results of baseline scenarios 
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Slaughterhouse surveillance 



Farm size and imports 
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Matrix results 

Number of herds tested 
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Matrix results 

Number of herds tested 
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Example: 
Test herds with > 350 animals 
and/or 
herds that slaughter < 40% of their stock 
 
Also looked at high risk imports 



Matrix results 

Herds 
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Optimal location 

Optimisation based on: 
1.  Maximising national freedom. 
2.  Minimising herds tested. 
3.  Minimising animals tested. 
4.  Maximising breakdowns detected. 

Timeframes for testing: 
1.  Four year testing. 
2.  2 or 4 year testing. 
3.  1, 2 or 4 year testing. 



Detailed breakdown 



All results 



Selected scenarios 

�Similar� strategy tests: 
Herds that slaughter <25% of their stock 
and/or regularly import high risk 
animals. 
 
Herds that slaughter >40% of stock are 
exempt. 

Developed �Improved�, �Similar� and 
�lower detection scenarios�. 
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Herds that slaughter >40% of stock are 
exempt. 

Developed �Improved�, �Similar� and 
�lower detection scenarios�. 



Summary 

•  Risk of infection with bTB in Scotland depends 
largely on imports. 

•  Slaughterhouse surveillance alone is insufficient 
to maintain freedom from disease. 

•  Current 4 year RHT is effective at maintaining 
disease freedom. 

•  By testing holdings according to herd size, 
number of animals slaughtered and sourcing of 
animals surveillance can be reduced. 

•  Based upon a simple system that could be 
applied elsewhere and to other diseases. 

•  The final report is being considered with great 
interest by Scottish Government, DEFRA and 
EFSA. 
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