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Presenting Evidence for Supporting Safe,
Independent Sit-to-Stand Motion
—Development of Real-time Presentation of Motion Analysis for Better Observation—

K. Yokoi’, S. Takemura®,Y. Kurita®?, Y. Matsumura?

_”The University of Shiga Prefecture School of Human Nursing
?Department of Mechanical Systems Engineering School of Engineering,
The University of Shiga Prefecture

Background Provision of evidence-based nurs-
ing care is called for in terms of safety-oriented
operating procedures and productivity, as well as
of medical ethics, leading to increasing need for
nursing education that incorporates an evidence-
based approach to the acquisition of nursing tec-
hniques. We work on the development of teach-
ing materials that can present evidence for inde-
pendence support through dynamic motion anal-
ysis, our efforts focusing on sit-to-stand motion,
a basic activity from which living activities are
expanded in a clinical setting.
Objectives In this study we used a jointly devel-
oped motion analysis presentation to reanalyze
the mechanism of sit-to-stand motion from the
perspective of subject independence support -
based on the relation between the body's center
of gravity and support base - to identify points
of note in motion observation for independence
support, and to develop real-time presentation for
evidential use.
Methods The first step involved mechanical mo-
tion analysis of various sit-to-stand motion pat-
terns, focusing on a body mechanical factor—the
relationship between COG and BOS—to identify,
on image, static mechanical evidence for support
based on the relationship between the locus of
COG and BOS.

The second step involved developing a system
for visualizing motion analysis elements in sub-
ject activities on a real-time basis, to enable dy-

namic motion analysis of sit-to-stand motion.

‘Results In the first step, motion analysis was

performed for sit-to-stand motion at different
rates, with or without foot dragging, from dif-
ferent seat heights or with assistance, to identify
points to be noted for independent sit-to-stand.
Sit-to-stand motion at different rates indicated
that the timing of the shift of COG to BOS, a
factor in postural stability, differed according to
the sit-to-stand rate. Foot-dragging sit-to-stand
proved to be stable, with COG shifting early to

BOS.

The second step succeeded in visualizing both
stable and unstable motions of subjects, at the
same time showing the relationship between COG
and BOS associated with the respective motions,
enabling real-time determination of independent
motion stability.

Conclusion As a result we succeeded in presenting

motion mechanisms that differed according to the
sit-to-stand pattern, and in identifying observable
motion elements essential for safe, independent
Real-time presentation of
motion analysis, which enables body motion
mechanism recognition on site, while enhancing

sit-to-stand motion.

powers of observation and judgment regarding
instantaneous motion, is useful as a teaching ma-
terial that can present evidence.

Keywords motion analysis, nursing evidence, sit-

to-stand, independence support, real-time presen-
tation





