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ABSTRACT

The reproduction number is defined as the average number of secondary cases generated by a
typical primary case. It is one of the most important parameters, which measures the transmission
power of epidemic diseases. It can be used to predict whether a disease spread or not by its
value. However, estimating this value is a very challenging task because the contact tracing for
all cases is almost impossible and the required information is limited.

In this study, we propose mass-action age- and region-structured SIR models to describe the
dynamics of influenza A(H1N1)pdm09 in 2009. To compare them with the non-structured SIR
model, not only these models but also the basic SIR model is used to fit to daily incident
cases from September 1, 2009 to March 30, 2010. They are also used to compute the time-
dependent reproduction numbers by changing the terminal times. The structured models show
robust estimates of the infectious periods and the reproduction numbers at various terminal
times. On the other hand, the basic SIR model shows severe fluctuation of the estimates. Also,
the estimated reproduction number is consistent with cumulative incidence of each group for
both structured models. Therefore, our results suggest that the introduction of heterogeneity to
the population is crucial to describe the characteristics of the disease dynamics.
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