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Effects of joint traction and position changing of upper limb on the reaction time of
quadriceps femoris

ERERAERZES] & RO A LA RERHER S SUCRRNIC T T 28

ENLOREE . HL EFREREFE)
ANFRERZHER BLaEEE AMRERFEL #HEFEERTER
FIEHZES 06995601
K 4. /b &Z
(FBEHBEA INE & )

& 1,000 FRRE BRXDHE 300 V— FEEE) T, AERX 1/ (A48 sz e

The purpose of this study was to examine the effects of joint traction and position of
upper limb on the pre-motor time (PMT) and motor time (MT) of quadriceps femoris.
Twenty healthy male subjects participated in this study. The subjects lay supine on the
torque machine with their left knee flexed at 30-degree angle. The subjects were tested
for the maximum isometric extension of the left knee in an immediate response to a
signal sound trigger, while holding the following eight testing positions: Two types of
right upper limb positions (neutral position and PNF position with shoulder joint
extension of 30 degrees, abduction of 20 degrees, internal-rotation of 70 degrees) as
combined with four types of traction forces (no-load, 30 N, 60 N and 90 N). Ten trials
were measured for each testing position. PMT was measured to represent the time from
the trigger to the onset of EMG, and MT, the time from the onset of EMG to the onset
of the muscle torque. The results indicated major effects on the PMT in relation to
traction forces and upper limb positions with significant level of interactions. No
significant effect was found as to the MT. The result of muitiple comparison analyses
showed that the PMT shortened with the increase in the traction force in the neutral
position (significant differences were observed for varying PNF positions and for ON-all,
30N-60N, and 30N-90N traction forces). The PMT was significantly shorter in the PNF
positions with ON and 30N traction forces compared to that in the neutral position with
the same traction forces. The PMT is known to reflect the process of the central nervous
systems (CNS). These results suggest that the joint traction of upper limb and the PNF
position have facilitating effects on the lower limb by arousing the CNS.



