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Analysis of Nursing Duties
Using Mobile Sensors and Proximity Sensors
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Abstract: In this study, in order to analyze duties of the nurses, we performed experiments to collect the
duties activity data of the nurses for a long term. We set 38 nurses as subjects and asked them to carry out
duties while attaching a wearable small sensor device, and collected the acceleration data, meeting informa-
tion between nurses and the nurse duties information. In addition, we collected the location information of
the nurses by using infrared information and communication equipment at the same time. In this paper, we
set a intensity of activity during the nurse work as a purpose variable, and carried out the factor analysis
using a decision tree (regression tree) by explanation variables such as the number of times of every nurse
duty, the number of meeting times, and the number of places. As the result, we found that intensity of
the activity increases in such nurses as who has many times of meeting with other nurses, visits the patient
room many times, or who works on jobs concerning with the assistance of the patients such as rehabilitation
assistance duties or the activity assistance duties. Moreover, we believe that the duties hours are directly
connected to the operational efficiency and we examined by single regression analysis of the factors affecting
the length of each duties hours. Then, we extracted only explanation variables of the duties which became
significant at the 5% significance level by a single regression analysis and we carried out the factor analysis
using a decision tree for the duties. As a result of regression analysis, 14 duties were significant. In addition,
as a result of factors analysis by decision tree, we found that face-to-face number of the other nurses affects
the duties hours in the most duties. Also, the result showed that duty hours is longer to visit a specific place
during meal assistances.
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Table 1 Details of data collection experiments.
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Fig. 1 Example of infrared beacon settings in a patient room.
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Table 2 Each sensor device and the collected data.
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Table 3 Details of edited data from various sensors.
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Table 4 Orthopedic surgery ward specific activities.
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Table 5 Posts and headcount of nurses.
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Table 6 Room types and number of infrared beacons installed.
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Face-to-face number of people
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Fig. 2 Number of people with whom a nurse confronted one

day.
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Fig. 3 Location logs of nurses on one day.
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Fig. 4 Factors of activities, meetings, and places that affect to

activity rhythm.
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Fig. 5 Orthopedic surgery ward specific activities affecting to
activity rhythm.
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Table 8 Orthopedic surgery ward specific activities affecting
to activity rhythm.
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Fig. 7 Regression trees which represent factors that affect nursing activity times.
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