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(Summary)

Evaluation of Human Physical and Mental Burdens
Regarding Standing Transfer in Individuals
with Reduced Lower Limb Strength

Kimiwa Itami”, Toshiko Yasuda®, Kumiko Toyoda®,
Hidemi Ishida® Mikiko Kurushima’, Kimie Fujita®,

Katsuyuki Tanaka?, Katsumi Moriwaki?

YSchool of Human Nursing, The University of Shiga Prefecture
?School of Engineering, The University of Shiga Prefecture

Background Japan's population is graying rapidly. -

The increase in the number of people seeking
assistance to carry out some of the basic everyday
activities has resulted in an increased incidence of
low back pain among nurses. In our previous study,
electromyographic (EMQG) activity in patients with
reduced lower limb strength was measured during
robot-assisted standing transfer in order to assess
the usability of a robotic transfer aid in terms of
user safety and comfort. The results of this
previous study suggested that muscle fatigue
associated with robot-assisted standing transfer
can be reduced by allowing patients to bend their
upper body forward over the robot before raising
them to a standing position, and with a few
modifications to the part of the robot which comes
into contact with the user’'s chest and abdomen, the
robot may have a potential to become a useful tool

" for assisting individuals in a standing transfer.

Objective In the present study, EMG activity in
patients with reduced lower limb strength was
measured to identify the methods of transfer and
lifting that are safe, secure, and convenient for both
the provider and the receiver of support.

Method 1. Subjects and Methods: The survey was
conducted in October 2004. Subjects were four
healthy women with average height and build aged
in their 20s. The following transfer techniques were
examined: 1) placing one leg between the legs of a
patient in order to safely lift the patient to a

standing position (Technique A), and 2) having a
patient bend his/her body forward onto the nurse's
back to lift him/her to a standing position
(Technique B). Technique A is a customary lifting
technique widely used by nurses in Japan, while-
according to our previous study - Technique B
proved to cause minimal patient discomfort. Muscle
activity of the subjects was measured to compare
the two lifting  techniques. A  surface
electromyograph called SX230 was used to calculate
the integral of the electromyogram signals (EMG
integral) for each tested muscle. Subjects were
interviewed regarding their perceived comfort and
discomfort in terms of safety, sense of security, and
convenience.

2. Ethical Consideration All subjects were fully
informed of the purpose of the study before
consenting to participate, and were fully aware
that they could withdraw from the study at any
time. They were also fully informed both orally and
in writing about their right to privacy.

Results Standing transfer using Technique A caused
pain in the upper limb in the support receiver, with
the EMG integral for the upper limb during the
first 6 seconds of a standing transfer indicating
relatively intense muscle activity. With Technique
B, the support receiver experienced less pain but
indicated an increased level of perceived discomfort

of safety,

convenience. On the other hand, while Technique A

in terms sense of security, and
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caused the support giver much strain on the low
back, Technique B inflicted excessive stress on both
the upper and the lower limb muscles of the support
giver.

Conclusions The results obtained from the present

" study showed that both Techniques A and B have
their merits and demerits. Technique A is a
customary lifting technique which is widely used by
nurses in Japan to raise individuals with reduced
lower limb strength to a standing position.

Although this technique inflicted relatively intense
physical strain on both the support giver and the
receiver, it gave the support receiver increased sense
of safety and security. On the other hand,
Technique B involved less physical strain but
provided less sense of security to the support
receiver.

Key Words Standing transfer; electromyogram;

perceived comfort; low back strain.





