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Countries (Italy, Spain, and Belgium) report details 
at administrative division level. 

Table I summarizes wild species reported by 
countries throughout the study period. Information 
on species affected is provided in the database 
since 2012.

Trend of the disease along the period of 
study
The trend in percentage of countries reporting 
the disease ‘present’ per semester is depicted 
by Figure  3. A slight and constant increase in the 
number of countries reporting the disease presence 
was observed along the period of study (mean 
increase of 0.6% per semester).

Hierarchical model for number of 
outbreaks reported
The best model is a random slope model with the 
relationship between number of outbreaks and 
disease status varying across countries. Table  II 
presents model results, with all the variables that 
resulted significant (fixed and random effects). 

The percentage of variance explained by the 
selected model is high (adjusted R2  =  0.88). 
Country and disease status contribute equally to 
the explained random effect variance (47%). The 
mean number of outbreaks per year reported 
across countries is  3.2. Outbreak number shows a 
significant decrease along the period of study, with 
significant differences among status: the average 
reduction in number of outbreaks in ‘Epizootic’ 
countries is 0.04 vs 3.1 in ‘Enzootic’ countries. In 

of group‑level (disease status) and individual‑level 
(countries) on the number of outbreaks reported 
per semester. Countries that didn’t report 
quantitative data along with countries reporting 
PTB absent during the study period were excluded 
from the analysis (twelve countries selected). 
Data normalization was applied to the number of 
outbreaks (log transformation).

Hierarchical analysis was performed with R version 
3.5.0 (R Core Team 2018). The lme4 v1.1‑20 (Bates 
et al. 2015) and the lmerTest v3.1‑0 (Kuznetsova et al. 
2017) packages were used. 

The Akaike’s Information Criterion (AIC) (Akaike 
1973) and the likelihood ratio test were used to 
select the best model. Homogeneity of variance was 
assessed with diagnostic plots, from lattice v0.20‑35 
(Sarkar 2008).

Results 

Geographic distribution of the disease 
and species affected
Figure 1 shows European countries based on their 
animal health status. The majority of Member 
Countries were classified as ‘Enzootic’ (57.4%). 
‘Epizootic’ Member Countries are concentrated 
in Central Europe (12.7%). ‘Absent’ Member 
Countries (29.7%) are located both in Eastern and 
North Europe. Figure 2 shows wildlife status. Data 
accuracy for wildlife varies among the countries: 
four Member Countries (Germany, Hungary, 
Netherlands, and United Kingdom) provide the 
information at national scale, three Member 

Figure 1. Status of PTB in European countries based on information reported by countries in the period 2010‑2017 (Data from World Animal Health 
Information System, WAHIS).
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