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Using Machine Learning for Estimating Patient’s Pain

KAzZUKI WATANABEL'®  NAOvYA KOBAYASHI? SHO YOSHIKAWA3 MASANORI YAMAUCHI?
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Abstract: Patients entering the intensive care unit experience severe pain even at rest. Early intervention
for pain requires a method for evaluating pain in a continuous and uniform manner. In this study, for 5,548
patients, the learning model was made making vital sign data and gender, age group, sedation scale acquired
continuously to be input data, CPOT which is evaluation scale of the pain to be a target variable. As the re-
sult, the learning model of AUC 0.82, sensitivity 60.8%, specificity 89.1% was obtained. And, the estimation
result of the learning model was compared with the record of the actual pain, and it was possible to show
the tendency of the pain which is not in the record. It is considered that this knowledge is useful as an aid

of the judgment of the doctor.
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11,527 Patientsidentified through EMR

lg. 4,224 Vital data was not recorded

7,303 Patients after marged by Patient id

1,755 Patients excluded,

Less than 90% of data for 60 minutes
just before pain assessment

J And,RASS was not recorded

5,548 Patients who recorded more than
90% of data for 60 minutes just before
pain assessment.

And ,Patients who recorded RASS
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Fig. 1 Data extraction flow.
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Fig. 2 Procedure for creating teacher data.
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Fig. 3 Process for creating a Learning Model.
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Table 2 Assessment accuracy of test data by each Learning

Model.
Classifier AUC JE R L
SVM 0.797 61.8% 88.6%
RF 0.820 60.8% 89.1%
LR 0.746 58.9% 84.4%
1.0 4
® 0.8 4
&
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8
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=
g
T 021 —— RF[roc_aucl:0.853
—— SVMJroc_auc]:0.823
0.0 - —— LR[roc_auc]:0.787

0.0 0.2 0.4 0.6 0.8 1.0
FPR:False Positive Rate

4 FFEERETNVCTHRD AUC HE\V ROC Mo b
Fig. 4 Comparison of the highest AUC ROC curves for each
Learning Model.
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Fig. 5 Time transition of 24 hour pain assessment in patient
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Fig. 6 Time transition of 24 hour pain assessment in patient
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Fig. 7 Time transition of 24 hour pain assessment in patient
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