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Map: Spatial distribution of reported ASF outbreaks in the European part of the Russian Federation, 2007-2014 
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Explanatory variables that were investigated to characterise 
the risk of ASF in the Russian Federation, 2007-2014: 

  Objectives 

I want to characterise the risk of African swine fever in the Russian Federation using the 
outbreaks that were officially reported to veterinary services. 

Epidemiological unit 
= hexagon 

Latent state! 

N 

- Human population density 
- Road network density 
- Distance to the regional capital 
- Distance to the lab 

- Density of low biosec farms 
- Density of high biosec farms 

- Forest coverage 

… 
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Risk of ASF occurrence, 2007-2014 
     - Human population density (S) 
     - Spatial autocorrelation 
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But wait! It is most likely that some outbreaks were not 
reported… 
 

So the spatial distribution of the outbreaks that I am aware of 
does not represent the true distribution… 
… and this might potentially bias quite a lot our estimation!!! 

We need to be careful here. 
 

Zero-inflated count models might be useful as 
their structure allows infected epidemiological 
units having no reported outbreaks.   

Many reported outbreaks =   
       Disease present 
       Very likely to be detected (good reporting or many outbreaks) 

 Few reported outbreaks = 
     - Disease present 
     - Unlikely to be detected (bad reporting or few outbreaks) 

  No reported outbreaks = 
     - Disease absent or disease present and undetected 

Poisson distribution (λi ) 

Spatial zero-inflated Poisson model 

  Background 

Probability of reporting ASF if outbreaks 
occurred, 2007-2014 
     - Human population density (N&S) 
     - Density of high biosec farms (S) 
     - Distance to the lab (S) 

Probability for a hexagon to have been 
a false negative (FN), 2007-2014 

N N 

Human population density increases both: 
   - the likelihood of at least one outbreak to occur 
   - the average number of reported outbreaks 
given at least one occurred 

Good predictive ability that at least one outbreak is 
reported 

No effect of the forest coverage  Limited role of 
wild boar? 

Nb of FN in the North= 11.1 (95%CI 5.4-20.9)  
Nb of FN in the South = 9.7 (95%CI 5.5-16.5) 

Limitations: 
     - Only linear effects were investigated 
     - Interactions were not tested 
     - Limited power 
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