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(Summary)

Analysis of Activity during a Robot-Assisted
Standing Transfer in Individuals
with Reduced Lower Limb Strength
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Background The graying of the Japanese society
and the increase in the number of people seeking
assistance to carry out some of the basic everyday
activities have resulted in an increased incidence
of low back pain among nurses and caregivers.
Assisting individuals particularly in transferring
into and out of a wheelchair puts a lot of strain
on the low back. This is true not only for nurses
but also for those individuals caring for a family
member with support needs. In order to prevent
low back pain among nurses and caregivers, it is
imperative that a range of transfer aids (such as,
lifts and robots) be developed and utilized. At the
same time, individuals with support needs should
be provided with the means to achieve independence
in daily living activities.

Objective This study was conducted to analyze
electromyographic (EMQG) activity during a robot-
assisted standing transfer in individuals with
reduced lower limb strength. A standing transfer
consists of moving from a seated to a standing
position.
designed to assist people in standing transfers,
was used. Subjects were surveyed regarding the
usability of the robot and the subjective response
associated with a robot-aided standing transfer.
Based on the results obtained from the experiment
and the survey, practicability of the robot as a
transfer aid was evaluated in terms of user safety
and comfort.

An experimental robot, which was

Method

1. Subjects and Methods: The followingexperiment
and survey were conducted in March, 2004. Sub-
jects were four male university students and four
female university students who had been trained
to simulate individuals with reduced lower limb
strength. In the experiment, the robot was first
placed very close to the subjects, who were asked
to lean on the robot to get up to a standing
position while barely bending their upper body
forward as they were being raised (A method).
Secondly, the robots were placed slightly further
from the subjects, thus enabling the subjects to
bend their upper body forward as they were raised
to a standing position (B method). A surface
electromyograph called SX230 (8ch type) was used
to calculate the integral of the electromyogram
signals (EMG integral) for each tested muscle.
Following the experiment, subjects were surveyed
regarding the usability,/ reliability of the robot
and the subjective response associated with robot-
assisted standing transfer.

2 . Ethical Consideration: All subjects were fully

informed of the purpose of the study before
consenting to participate in the study, 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 The results of the present study can be

summarized as follows: The EMG integral for



12

FREN., £EFE. BEART. AHXE. ABBELT. BHzS 2, HHBZ, FBRED

each tested muscle was calculated for the first 13
seconds of a standing transfer. The EMG integrals
for the biceps, forearms, and dorsum were markedly
large when the A method was used to raise the
subjects to a standing position. Furthermore, the
A method caused greater muscle fatigue compared
to the B method.

According to the survey regarding the pain associated
with a robot-assisted standing transfer, patients
reported considerable pain in the forearms when
the A method was used, which led to a decreased
usability and reliability of the robot. On the other
hand, although usability and reliability of the
robot were relatively high when the B method was

followed, the subjects reported some pain in the
chest and the abdomen.

Conclusions To sum up, the A method is not suitable

for individuals with reduced lower limb strength
because it causes great pain and strain in the
arms. In contrast, muscle fatigue induced by the
B method was relatively mild, 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.

Key Words Wheelchair transfer support, standing

transfer, surface electromyograph





