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Nursing behavior measurement and presenteeism analysis using loT
sensing technology using radio waves
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It has been reported that socio-economic loss is large when working (presenteeism) while labor productivity is
declining due to some health problem. Musculoskeletal pain represented by low back pain and stiff shoulders is
considered as a physical presenteeism factor. In recent years, research on technology for detecting physical
abnormalities while living a daily life has progressed using the Internet of Things (IoT) technology. We verified
whether it is possible to extract and discriminate nursing behavior, which is the main factor. The subject wore a
device capable of receiving Bluetooth Low Energy (BLE), extracted behavior data, added the sensor data of the
device, and linked it to 32 types of nursing behavior. Nursing behavior was visually observed by the investigator
and labeled with nursing behavior. Machine learning was performed using behavior label data as teacher data, and
a nursing behavior recognition model was constructed. 54.3% of nursing behaviors are behaviors that lead to
physical presenteeism risk, demonstrating the importance of presenteeism prevention. Nursing work volume can be
automatically extracted by loT sensing, and nursing work that was difficult to quantify can be examined based on

the data, leading to work improvement and provision of high-quality nursing.
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