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Predicting screening actions by quadrat analysis using
artificial intelligence, and from the text data of cancer
screening based on the interviews of patients
who had an experience of having a breast cancer
and a prostate cancer in Japan
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Abstract

The purpose of this study was to clarify the possibility of predicting screening actions by
quadrat analysis using artificial intelligence, and from the text data of cancer screening based
on the interviews of patients who had an experience of having a breast cancer and a prostate
cancer in Japan. The data was created as part of a clinical cancer research project of the
scientific research subsidies from the Ministry of Health, Labour and Welfare, and managed by
DIPEx-Japan.

The subject of research was the data including 38 cases of breast cancer patients and 46
cases of prostate cancer patients which was obtained in a maximum variation sampling survey,
arbitrary sampling with consideration of the disease and regional characteristics. The random
forest method, which is collective machine learning utilizing artificial intelligence for text data,
was adopted to determine the prediction performance using proper nouns that were estimated
from a model created based on the gini coefficient.

As a result, the gini coefficient improved the differentiating performance regarding the
presence or absence of screening visits, in the order of “supplements” and “PSA” in prostate
cancer patients, and “mammo” and “edema” in breast cancer patients. In terms of the
prediction performance of the model, it showed 46.7% of distinguishability in prostate cancer
patients and 59.5% in breast cancer patients. The models generated by collective learning and
machine learning using artificial intelligence were reversed between the two regarding the ratio
of frequency of medical terminology and general terms.

Since it was possible to obtain such findings by using artificial intelligence in the quadrat
analysis method, performing a data mining shortly after the start of interviews was suggested
to have a possibility of making it easier to create structured questions in order to predict the

health behaviour with more relevant information.

Key words : Predictive model of screening behavior, random forest machine learning, text

mining, breast cancer experience, prostate cancer experience



