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Modelling the spread of diseases in animal populations



A new method to estimate the effort required to control an infectious disease Hans (J.A.P.) Heesterbeek1 and Mick Roberts2 . We propose a new threshold quantity for the analysis of the epidemiology of infectious diseases [2]. The quantity is similar in concept to the familiar basic reproduction ratio R0 [1] and the reproduction ratio Rc in the presence of a control measure, but it singles out particular host types instead of providing a criterion that is uniform for all host types. There are many situations where control effort is targeted at specific host types. One class of examples are the vector-transmitted infections, where one usually has different control options depending on whether the target is the vector or the human or animal host. The same holds for other indirectly transmitted infections. Directly transmitted infections where several types of individuals are clearly recognized, such as infections with reservoir hosts, are also examples where control effort can be aimed at specific types. Although in all these cases reducing Rc, the reproduction ratio in the presence of a given control measure, below one will lead to elimination of the infection, the magnitude of R0 or Rc does not indicate the control effort required to achieve this. The new quantity allows one to concentrate on particular host types, but taking into account that the infection will pass through other sub-populations before causing secondary cases among susceptibles of the type of interest. This new quantity enables one to identify the long-term effects of control strategies for particular sub-groups of the population, to estimate the level of control necessary when targeting control effort at a sub-set of host types, and to identify host types that



Modelling the spread of diseases in animal populations



constitute a reservoir for infection. In this lecture I will explain the mathematics behind the new quantity, show the link with reproduction ratios, and give examples of its use.



References [1] Diekmann, O. & J.A.P. Heesterbeek, 2000, Mathematical Modelling of Infectious Diseases: model building, analysis and interpretation, John Wiley & Sons, Chichester. [2] Roberts, M.G. & J.A.P. Heesterbeek, in press, A new method for estimating the effort required to control an infectious disease, Proc. R. Soc. Lond. B, to appear.
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