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Daily symptom detection for nausea and vomiting

from texts written in electronic health records by machine learning.
Jun Kunikata™ , Tomoaki Sogo*?, Yukinori Mashima™ , Masatoshi Tanigawa™, Hideto Y okoi™?
*1 Clinical Research Support Center, Kagawa University Hospital
*2 Department of Medical Informatics, Kagawa University Hospital

Although electronic health records contain a lot of information about patient's symptoms, most of them are not
structured, and thus the way to detect symptoms automatically is not established. Therefore, we attempted to detect
nausea and vomiting on a daily basis from texts written in electronic health records by machine learning.

We extracted medical records, nursing records, implementation records (e.g. rehabilitation), and emergency
medical records recorded in October 2015 from our hospital's medical health record system. Among them we
assigned data from October 1st to 24th to the training data and that from 25th to 31st to the test data. We labeled
them presence of nausea or vomiting by patient and by day. After preprocessing, we trained models including naive
Bayes, logistic regression, support vector machine, gradient boosting decision tree, and neural network with the train
data and evaluated them with the test data.

The train data contains 10,805 days data in which 651 days were labeled with having nausea or vomiting and the
test data contains 2,951 days data in which 179 days were labeled with having nausea or vomiting. Logistic
regression, gradient boosting decision tree, and support vector machine showed similar performance with F1-score
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around 0.80 and precision-recall AUC around 0.89.

The performance of the models heavily depends on the format of texts and how texts were selected. Negative
expressions about symptoms often causes problems like false positive, but word N-gram seems to be helpful for

improving the performance to a certain extent.

Keywords: Machine Learning, Natural Language Processing, Text Mining, Electronic Health Record
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FA4—TRAR 170 (119) | 2781 @720 | 0.96 0.70 0. 66 0.68 0.98 0.76
OSRT 4y ER 175 (144) | 2776 (2741) | 0.98 0.84 0. 80 0.82 0.98 0.89
BEIT—RF4 5K | 150 (130) | 2801 (2752) [ 0.9 0.86 0.71 0.78 0.99 0.89
HiR—kRY Loy | 159 (136) [ 2792 (2749) | 0.98 0.86 0.77 0. 81 0.98 0.89
W (B#EEBOH) 190 (133) | 2761 @715) [ 0.97 0.70 0.74 0.72 0.98 0.83
NN (1 3% CNN) 217 (153) | 2734 (2708) |  0.97 0.71 0.85 0.77 0.98 0.84
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