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In this study, we aimed 

to predict the spatio-

temporal European-

wide human TBE risk, 

at the regional and 

municipal level.

Tick-borne encephalitis (TBE) is a growing public

health concern in Europe, with an increasing number

of reported human cases and new hotspots

appearing in previously non endemic areas1,2

Municipal/district-level TBE data provided by 

national PH Agencies:

• Austrian Agency for Health and Food Safety

• Slovakia Regional Authority of Public Health

• Lithuania National Public Health Centre

• Finnish Institute for Health and Welfare (THL)
• Italian local PH Agencies of Trento and Belluno 
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Fig. 1 – Boosted Regression Trees (BRT) fitted functions 

with respect to each variable.
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• High-risk areas are characterized by the combined presence of vertebrate hosts (cervids and rodents), forest

roads, high annual precipitation amounts and steep decline in late summer temperatures.
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Fig. 2 – Predicted probability of presence of reported human TBE 

cases at the NUTS3 (regional) level (2017-2025).
Fig. 3 – Predicted probability of presence of reported human TBE cases

at the municipal level (2017-2025).

Presence of key rodent species (A. 

flavicollis, M. glareolus) and deer species 

(C. elaphus, D. dama, C. capreolus)

• Rodents transmit the virus to feeding

ticks, supporting viral circulation

• Deer amplify ticks abundance and move

them over long distances.

Density of forest roads

• People engaged in activities in forests 

are at increased risk of tick bites

High precipitation in the driest months

• Favours tick questing during the driest

months of the year and lowers tick mortality

Autumnal cooling rate

• favours co-feeding of larvae and 

nymphs the following spring, one of the 

most critical factors in TBEv transmission

% of forested areas

• Habitat for ungulates, rodents and

ticks, promoting their encounter.
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• This study will support competent authorities and public health agencies in deploying One-Health integrated actions 

by providing a high-resolution estimate of TBE potential risk areas one year in advance.

• The annual risk maps can be explored on the MOOD Epidemic Intelligence Platform

https://mood-h2020.eu
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AUC = 0,82

Sensitivity = 0,80

Specificity = 0,71

AUC = 0,84

Sensitivity = 0,83

Specificity = 0,80
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