S1 Appendix. Conversion of incidence rate into incidence risk



Values of BRD Incidence rates  were converted into BRD incidence risks  (the risk of being affected by BRD over the at-risk period of duration ) using the following formula:




With  the basic mortality rate (due to any cause except BRD) over the considered at-risk period.  was determined using the following equation:




With the current mortality rate observed in the population over the considered period and  the mortality risk due to BRD.

Demonstration:
Considering a simple population of cattle of similar age divided in two compartments:

: cattle having never been infected during the at-risk period

: cattle having been infected at least once during the at-risk period

At the beginning of the at-risk period, all cattle are in compartment.

The evolution of the number of cattle in the compartment  during the at-risk period is:




Therefore, the proportion of individuals of compartment , at time , over the number of initial individuals is:


 and 

The incidence risk (i.e. proportion of an initial population of individuals being infected at least once over an at-risk period ) is:
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