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Introducing a New Time Frame for Optimizing Nurse Staffing

: Quantifying Nursing Care Using Wireless Communication Technology

Abstract

Effective utilization of nursing human resources and appropriate staffing are
important. However, despite the fact that many research efforts have been conducted
both in Japan and overseas, there have been no reports that have led to practical
results. One of the reasons for this is the method of quantifying nursing care. In
conventional methods, the burden of nursing care has been quantified indirectly
based on the patient's severity of illness, level of independence in daily living, and
the content of nursing care. However, it is difficult for these methods to reflect the
individual characteristics of patients, and a discrepancy with actual nursing work
has been observed. To address these issues, it has been recognized that "time"
measurement, which can directly quantify nursing care, is necessary, but the
methodology has not yet been established. Therefore, the purpose of this study was
to present a methodology for measuring nursing care on a "time" scale by utilizing
wireless communication technology. This paper discusses the results of three

research phases, including the results of the basic research.

The first study quantitatively described the characteristics of "bedside stay time
(time spent for direct nursing care)," which have not been fully clarified, and
examined the possibility of utilizing the data for predicting nursing assignments
through longitudinal analysis. In this study, we analyzed the characteristics and
relationships among the three variables, "bedside stay time on the day" (a), "bedside
stay time on the next day" (b), and "amount of change in bedside stay time (b-a)". In
order to consider the optimal nursing assignment, it is important to predict "bedside
stay time on the next day" and "amount of change in bedside stay time" with high
accuracy, and regression analysis suggested that "bedside stay time on the day" is
an important factor in predicting each of these variables. This result indicates that
the accumulation of nursing data using time as a scale may be useful in considering

appropriate nursing assignments.

In the second study, we analyzed the degree to which the existing nursing
quantification indexes could predict "bedside stay time," a quantification index using

time as a scale. This analysis demonstrated the uniqueness of time-based



quantitative nursing data and verified that time-based nursing data cannot be
substituted for existing measures. As a result, the contribution rate of "bedside stay
time" by "severity and medical/nursing needs," an existing quantitative nursing
indicator, was about 20%, suggesting that it is difficult to substitute existing data
for nursing data using time as a scale. At the same time, the uniqueness of

quantitative nursing data based on time was also demonstrated.

In the third study, we developed a measurement device and system to measure
nursing care on a time scale. In developing this system, the specific measurement
target was bedside stay time. The design conditions of the developed device and
system were to minimize the burden on nursing work, to be simple to implement
from the viewpoint of cost-effectiveness, and to realize highly accurate measurement
even in a multi-bedroom environment. One of the unique features of the developed
device is that it combines a radio wave proximity sensor with a patient
authentication function using an electronic tag. By combining these functions, we
tried to solve the problem of measurement accuracy caused by radio interference that
occurs with radio sensors. In the system evaluation test, the beacon was identified
appropriately and measured stably in an experimental environment assuming a
multi-bed room. These results suggest that it may be possible to simply measure the
time nurses spend at the bedside by utilizing information technology such as wireless

communication technology.

In summary, this research paper describes three outcomes of quantitative data on
nursing using "time" as a scale: (1) verification of the possibility of utilization, (2)
verification of originality, and (3) study of methodology through the development of
a measurement system. These results indicate that quantitative data on nursing
care on a time axis is useful and that it can be easily measured by using wireless
communication technology. The results of this research present a methodology for
acquiring quantitative nursing data that has never been used before, and are

expected to contribute to the study of appropriate nursing staffing.



