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Abstract
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In Japanese long-term residential care facilities, non-medical personnel frequently engage in
medical-related activities, such as assisting residents with medication administration. This practice
raises concerns regarding potential medical incidents. Examining the contributing factors to these
incidents is crucial for preventing their recurrence. Incident reports can provide valuable insights
into these factors. In this study, we developed a multi-label classifier utilizing natural language
processing (NLP) techniques to identify the factors associated with incidents from the free-text
incident reports in residential care home settings. We utilized incident reports from a private long-
term residential care facilities for the elderly in Japan, annotating each sentence with labels
corresponding to the causative factors of drug-related incidents. The labels encompassed not
following procedure, medication, resident, resident family, non-medical staff, medical staff,
environment, team, and organizational management factors. Each statement could have multiple
labels assigned. We employed two BERT-based models (Tohoku-BERT and UTH-BERT) and
ELECTRA, pre-trained on Japanese texts, for the classification task. The models underwent
sentence-level and report-level training, evaluated by F1 score and exact match accuracy using
5-fold cross-validation. Report-level trained models achieved higher macro F1 scores (Tohoku-
BERT: 0.744, UTH-BERT: 0.675, ELECTRA: 0.735) compared to sentence-level training. The
exact match accuracy for report-level training was Tohoku-BERT: 0.411, UTH-BERT: 0.389, and
ELECTRA: 0.399. The developed multi-label classifier demonstrated efficacy in identifying diverse
factors contributing to drug-related incidents in residential long-term care facilities, supporting rapid
analysis and enhancing risk management strategies.
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Development of an Incident Reporting Support System for Medication-Related Incidents in Long-Term
Residential Care Facilities

1. HREREEDOHRE

RIBONEREFZICEVWTIE, EREUADRY Y INPABEOREXIEZBROE LEERICEELLTAZITOHE
PELBEELTHY, BEA VYT Y MREDBEDNHD. ZHLEA VYT Y MRETIERODERIEA VT
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BIE T )L (Tohoku-BERT/UTH-BERT) &, BHARET ¥ A M CHAIFEINAZELECTRAZA W, XLRNILOEE
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TILDRE—BINIVEIE, Tohoku-BERT/UTH-BERT/ELECTRATZNZh 0.411/0.389/0.399 TH o 7=. &Hf
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FRERNEFET DI ENTETHDEEZ LN, ZOPEREINERRICH T 2EFEES V> TV NEROR
EANMEXEL, VRAIVEEORBEILICERMT 5 N HFIND.

2. MAKRREEOHE (F:R)
In Japanese long-term residential care facilities, non-medical personnel frequently engage in medical-related
activities, such as assisting residents with medication administration. This practice raises concerns regarding
potential medical incidents. Examining the contributing factors to these incidents is crucial for preventing their
recurrence. Incident reports can provide valuable insights into these factors. In this study, we developed a
multi-label classifier utilizing natural language processing (NLP) techniques to identify the factors associated
with incidents from the free-text incident reports in residential care home settings. We utilized incident reports
from a private long-term residential care facilities for the elderly in Japan, annotating each sentence with labels
corresponding to the causative factors of drug-related incidents. The labels encompassed not following
procedure, medication, resident, resident family, non-medical staff, medical staff, environment, team, and
organizational management factors. Each statement could have multiple labels assigned. We employed two
BERT-based models (Tohoku-BERT and UTH-BERT) and ELECTRA, pre-trained on Japanese texts, for the
classification task. The models underwent sentence-level and report-level training, evaluated by F1 score and
exact match accuracy using 5-fold cross-validation. Report-level trained models achieved higher macro F1
scores (Tohoku-BERT: 0.744, UTH-BERT: 0.675, ELECTRA: 0.735) compared to sentence-level training. The
exact match accuracy for report-level training was Tohoku-BERT: 0.411, UTH-BERT: 0.389, and ELECTRA:
0.399. The developed multi-label classifier demonstrated efficacy in identifying diverse factors contributing to
drug-related incidents in residential long-term care facilities, supporting rapid analysis and enhancing risk
management strategies.
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