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Background Objectives

ust bec ’ ' o
‘) ‘ b(’, auwse  you do" (' See Lt’l does hot méan & 15 ”ol' Hmre”" | want to characterise the risk of African swine fever in the Russian Federation using the

outbreaks that were officially reported to veterinary services.
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But wait! It is most likely that some outbreaks were not
reported...

So the spatial distribution of the outbreaks that | am aware of
does not represent the true distribution...
\ and this might potentially bias quite a lot our estimation!!! /
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We need to be careful here.

Zero-inflated count models might be useful as
their structure allows infected epidemiological
units having no reported outbreaks.
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o the Same applies for diseases .

Spatial zero-inflated Poisson model

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

Few reported outbreaks = B
- Disease present
- Unlikely to be detected (bad reporting or few outbreaks) y — :
N Bernoulli distribution (@;)
No reported outbreaks = (including spatial autocorrelation)
- Disease absent or disease present and undetected Y < ___h_____
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Latent state! : With outbreaks :

Poisson distribution (A4;)

| With no outbreaks |
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Explanatory variables that were investigated to characterise
the risk of ASF in the Russian Federation, 2007-2014:

\ - Human population density
[ AL J - Road network density o0 )
variables - Distance to the regional capital reported
- Distance to the lab outbreak
\- J 1 A
Swine - Density of low biosec farms
iables . . . reported
varia - Density of high biosec farms see
__outbreaks
Environmental . .
/\/ Zone border variables - Forest coverage ((1 _ ¢L) _I_ ¢L exp(_ﬂl) lf y — O
——— P(Y; =y) =+ ;7 exp(—41;)
i =Y o, i | 2 fy=1
Map: Spatial distribution of reported ASF outbreaks in the European part of the Russian Federation, 2007-2014 \ Y-
Results and Discussion
l\g’\} Good predictive ability that at least one outbreak is
1~ exp(~4) rexp(-1;) | reported
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Model North
B AUC =0.93 (95%Cl: 0.88 — 0.96)

Model South
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- AUC =0.92 (95%Cl: 0.90 - 0.95)
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Probability o Sensitivity Probability of being . s \
of occurence of ASF §3 ...g:g§§ of detection of ASF false negative Human population density increases both:
B 0.014-0.138 : Se® B 0.457 - 0.687 || detected as infected - the likelihood of at least one outbreak to occur
Q SR % e % e e o - the average number of reported outbreaks
I o:510-0.724 I 0.851 - 0.021 [ 0.081-0.155 given at least one occurred
B 0.724 - 0.932 B 0.921 - 0.999 B 0.155-0.327 K )
/\/ Zone border /\/ Zone border /\/ Zone border
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L S L No effect of the forest coverage = Limited role of
_ . . . - wild boar?
Risk of ASF occurrence, 2007-2014 Probability of reporting ASF if outbreaks Probability for a hexagon to have been  \_ y,
- Human population density (S) occurred, 2007-2014 a false negative (FN), 2007-2014
- Spatial autocorrelation - Human population density (N&S) Limitations: h
- Density of high biosec farms (S) (" . A - Only linear effects were investigated
- Distance to the lab (S) Nb of FN in the No_rth= 11.1 (95%C| 54'209) - Interactions were not tested
Nb of FN in the South =9.7 (95%CI 5.5-16.5) - Limited power
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