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A Population Parameter Estimation Method for Interregional Comparison of

Epidemic of Influenza
Yusuke Kataoka, Yasushi Asami, Yuki Tada Ken Osaka, Jung Su Lee; University
of Tokyo

In Japan, the national surveillance on infectious disease covers whole the country
on sampling basis of medical institutions. However, it is often pointed out that the
sampling is often biased, for the necessary approval of institutions for cooperation
is not always established, and therefore the average potential population for one
surveillance institution differs a lot and not estimated well. This fact prevents easy
comparison the records with the surveillance among regions to accurately
understand differences of epidemic patterns.

This study proposes a population parameter estimation method based on only the
reported counts of patients in each area data and demonstrates a benefit for this
method through the analysis with real data on influenza. Firstly, population
parameter estimation model is developed by regarding the sum of the weekly
observations in a season following the binomial distribution, which enables
estimation of population parameter and probability parameter through maximum
likelihood method. Population parameter in each area is defined to be the number
of people who potentially become infected with influenza, and probability parameter
is the infection probability among these people. This model is based on the

hypothesis that there are differences in the period of peak of epidemic among areas
and infection probability among seasons, but the sum of the weekly observations in
a season is highly dependent on the population utilizing each medical institution.
Secondly, this method is applied to the observations from 360 areas in three
seasons of influenza. Areas are classified into muiltiple blocks with similar
probability parameter by cluster analysis with Bayesian information criterion on
population density of area, because population density is generally considered to
has fairly influence on the degree of the epidemic transmission.

All parameters can be numerically estimated using the reported counts of flu-
stricken patients in the three seasons from 1999 to 2002. The results show that the
estimated infection probability is consistently correlated with population density, and
the entire populations in administrative areas are not sufficient to compare different
areas individually although the correlation coefficient between the estimated
population and the administrative populations is relatively high. Particularly, the
estimated population parameters in areas with high populations are obviously small
in comparison with.the proportion of population. This result approximately agrees
with other investigative study dealing with the prefecture-wide surveillance in
Japan.

In conclusion, this method is very helpful in order not only to explore an appropriate
timing of alert to the danger of infection in view of other areas situation but also to
create an effective hazard map.

~

38



