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X1 WgEFoTO7 14—

g | MW | 4 (vears) HE (cm) k& (kg)
A Bk 21 175 65
B Bk 19 175 63
C B 22 170 63
D B 32 165 67
E Bk 21 182 69
F P2Rca 21 163 62
G Y 23 168 59
H Bk 19 170 58
I Bk 21 179 64
J B 22 167 60
K Bk 23 164 60
L Bk 23 175 67
M W 20 156 49
N B 22 173 60

n. # prS
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BfEOR TIREEYOREAHED 1/2 0F SI2FEL
ZRE e Lz 85 RIPAHEBIIMERLE L, UWAOHEE
W22 ITORL RIFEERIRL /2. O kDL, HEWE
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B 1 BH 4d e o> T B B o0 B B A BE LS B W T IR FLRE
(7158 +3296) &xHBH# (7642+2839) % Llb#d % LWy
BHEPEBINE o7 (p<0.05).
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Electromyographic Investigation of Lifting Motion in a Dual-Task Situation in Humans

Masahiko Fujimura and Koichiro Naminohira
Institute of Health Sciences, Faculty of Medicine, Hiroshima University

In this study, human subjects were asked to lift a heavy object while simultaneously performing mental
arithmetic calculations in order to clarify the effect of lifting motion on muscle activity during a dual-task per-
formance. Fourteen healthy male university students were selected as the test subjects. During this experi-
ment, the function of lumbar paraspinal muscles was inspected using surface electromyography.

The surface electromyographic study was made with bipolar lead. The induction muscle was presented
with the lumbar paraspinals on right side of human body. The mass of the object to be lifted was set at 10% of a
subject’s body weight. Markers were installed on the acromion, trochanter major, knee joint space and malleo-
lus lateralis of the right side of subjects. Then, a video camera recorded them from the right side of their bodies.

The start of the lifting motion was defined as the time when the heavy object was raised from the floor and
completion of the motion was defined as the time when the bottom of the object reached half the stature of the
subject. Lifting motion was repeated 10 times. While performing sequential motion of lifting the heavy object,
one group among the subjects were required to perform mental calculations comprising addition of 2-digit num-
bers using voice reproducing software (henceforth referred to the “mental arithmetic group”). The subjects in
this group answered the questions orally. On the other hand, the control group members were not required to
perform mental calculations.

After full-wave rectification of the obtained waveform, an electromyographic analysis was performed to
implement regulation of movement on the basis of the amount of human muscle activity at maximal isometric
voluntary contraction. Interval analysis was set from the start to completion of the lifting motion and subse-
quently, the mean integrated value was calculated. Then, to check the change over time for the movement,
time taken to perform one cycle of lifting motion was regarded as 100% and divided into 4 equal intervals to
calculate the integrated value at each interval on the basis of data indicating the median value of the lifting time
in 10 test trials. The knee joint flexion angle was also measured on a video monitor at the start of the motion.

Results showed that the mental arithmetic group had a significantly smaller mean integrated value for
lumbar paraspinal muscles in comparison to the control group. It is thought that the muscle support force de-
creases and the load in the posterior vertebral ligament group or intervertebral joint capsules increases to sup-
plement the lowered force. In the change over time for lifting motion, the initial interval of 25% after the start
of motion showed a greater difference. It was also proven that the mental arithmetic group might not be able to
make full use of the knee extensor muscles because this group had a significantly smaller knee joint flexion an-
gle at the start of the lifting motion compared to the control group.

(JJOMT, 59: 120—124, 2011)
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