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Isokinetic Muscle Strength of Upper Extremity in Archers

—Measurement Using a Pedal Machine—

Sanghoon KiM, Takashi ITo, Kaoru Tsuvama, Seiichi KADO,
Sizuka EnoMoTo and Hiroshi Kivota

The purpose of the present study was to examine the characteristics of isokinetic
muscle strength of the upper extremity in archers, using a pedaling exercise machine.
The subjects were fourteen male and twelve female archers, and seven male and ten
female non-archers were examined as control. The isokinetic muscle strength of the
upper extremity was measured using a pedaling exercise machine (Strength Ergo
240, Mitsubishi Electronic Co., Tokyo, Japan). Pedaling speed were 30, 50, 70, 90, and
110 rpm. The results were as follows: 1) As pedaling speed increased, the peak torque
decreased in aforementioned four groups. The relationship between pedaling speed
and peak torque followed the Hill' character formula. 2) The peak torque of 30, 50
rpm left pedaling of male archers was significantly higher than that of male control,
which was considered to be the demonstration of isokinetic muscle strength unique
to archers. For both left and right pedaling, male archers had a higher peak torque
than female archers at each pedaling speed. 3) Male archers have greater left pedaling
peak torque than right pedaling peak torque. This tendency was not seen in male
control and considered as the demonstration of isokinetic muscle strength unique to
archers. 4) In female archers isokinetic muscle strength unique to archers as seen in
the male archers was not shown. The conclusion is that male archers have more
powerful isokinetic muscle strength of upper extremity in left pedaling (exercise to
extend left elbow and flex right elbow) than controls and that such muscle strength
characteristic is not applied to female archer.

Key words: Archery, Pedaling exercise machine, Isokinetic muscle strength of
upper extremity
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Table 1. Physical characteristics of archer and

control
Subjects Age Body height Body weight
(years) (cm) (kg)
Archer 21.6+32 1723153 625+72
(Male)  control 219438 1702450 655+4.9
Archer 200107 1618466 57.3+78
(Female) control 208+1.0 1583+3.3 54.9+54
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Fig. 1. Measurement of isokinetic strength of up-
per extremity using a pedaling machine.
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Fig. 2. Comparison of peak torque of left pedal-
ing during isokinetic pedaling exercise
in archer (black bar) and control (white
bar).
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Fig. 3. Comparison of peak torque of right pedal-

ing during isokinetic pedaling exercise
in archer (black bar) and control (white
bar).
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Table 2. Comparisons of Left/Right ratio of peak torque during isokinetic pedaling exercise in archer and

control
Male 30 50 70 90 110 rpm
Archer 1.08+0.1 1.054+0.07 1.03£0.07 1.05+0.07 1.04£0.05
Control 1.01£0.06 1.00=£0.1 0.99+0.07 1.00£0.07 1.02+£0.05
Female 30 50 70 90 110 rpm
Archer 1.08+0.08 1.09£0.1 1.05£0.07 1.01£0.06 0.98+0.08
Control 1.03+0.11 1.05£0.08 1.04£0.09 0.98:0.06 1.02+0.05

(M*=S.D)
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