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Analysis of Factors Related to Prefectural Mortality Rates of Female

Breast Cancer by Using a Support Vector Regression

Takahiro Suzukr® - Kazutoshi TANABE

Abstract

Breast cancer is one of serious social issues especially for women in Japan. A
statistical analysis by using a multivariate nonlinear regression method has been tried
to reveal factors related to prefectural mortality rates of female breast cancer from the
viewpoint of regional countermeasure to the falling birthrate. Age-adjusted mortality
rates of female breast cancer for 47 prefectures were used as an objective variable, and
40 indices in fields of lifestyle habit, food intake and socio-economics as explanatory
variables. The factors related to the mortality rates were examined by applying a
support vector regression method to these data, and their sensitivities to the mortality
rates were estimated by employing the sensitivity analysis method. Thirteen kinds of
factors which satisfactorily reproduce the observed mortalities of 47 prefectures with
high accuracy were obtained. Among them, smoking and obesity highly contribute to
the observed mortality rates while part of factors such as alcoholic drinking, intake of
milk and dairy products and of soy products show tendencies to the mortality different
from the results so far of epidemiological studies. For Aomori prefecture where the
mortality rate of female breast cancer is the highest in Japan, regional countermeasures
to the falling birthrate were examined, and several recommendations were attempted.

Keywords : Breast cancer, Prefectural mortality rates, Analysis of related factors,
Support vector regression method
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