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Title: “Statistical Analysis of Time Trend of Prefecture-specific Cancer
Mortality in Japan”
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Summary:
It is considered that disease risk, which is usually quantified by incidence or mortality,
may have some region-specific time-trend variation due to the change of environmental
factors such as exposure level and customs of residents. In this paper we propose a new
statistical method for analyzing time trends in municipality-specific incidence data .
Using the proposed method, we analyzed the prefecture-specific cancer mortality data
in Japan during the period from 1975 to 2002.

Two data sets are used for the current study. One is calendar-year, prefecture-specific
number of cancer deaths, which were reported as a part of Vital Statistics of Japan
(1975-2002) from Japanese government. The other is prefecture, age-specific
population size, which are based on successive six national censuses 1975, 1980, 1985,
1990, 1995 and 2000. For the reference population we adopted the average of whole
Japan during the period from 1975 to 1994. There are 47 prefectures in total.

The ordinary Growth Curve Model (GCM) is a useful statistical tool for analyzing a
repeated measurement data. GCM assumes that (i) random effects and measurement
errors are distributed according to normal distributions, (ii) the covariance structure of
measurement error is homogeneous. In the case of mortality data, we consider that (i) is
acceptable if expected numbers of deaths are large enough, but (ii) is not. In this case
(i) should be heterogeneous. We can not apply the original GCM to mortality data.
Therefore, we develop a new method by extending GCM, which is based on the Poisson
regression model.



