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Prediction of Diagnosis from first visit records of outpatients Using
Open-end discovery method and Deep Learning

Yamanouchi Yoshinori™, Hirose Jun?, Usuku Koichiro™
*1 Department of Clinical Investigation, Kumamoto University Hospital,
*2 Department of Medical Informatics and Administration Planning, Kumamoto University Hospital,

We have introduced a natural language analyzing system using an open-ended discovery method in conjunction
with updating the hospital information system update in January 2017. This new analyzing system has several
features, those are dividing sentences into a meaningful series of units (entity) not into a word, and a word
dictionary is not essential. In this study, by using this novel technique and a Deep Learning method, we have
analyze the medical records whether it is possible to predict diseases using data at the time of first visit in
outpatient clinic. The data were extracted from the medical records of first visit outpatient clinic from January
2015 to March 2017. We have collected 51,409 records, and have chosen 462,310 types of entities and 426 types
of diseases. To make our analysis easier, we have done dimensional compression of the input vector to the 4,550
from the initial data. Then we have trained compressed data using a Multi-Layer Perceptron of hidden 4 layers.
In the result, disease precision rate was 0.936, recall rate 0.704, AUC0.861, and average F value 0.803 in overall,
respectively. The low rate of recall is considered to over-fitting data bias and small volume of initial data. We
are now aiming to improve the accuracy of the novel system by alternating algorithm and increasing patient data.

Keywords: deep learning, text mining, natural language processing, electronic medical record system
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