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EFFECT OF VARITIONS IN PRE-CONTRACTED MUSCLE
AND CONTRACTION LEVELS ON REACTION TIME

Takashi KINUGASA, Akinori NOMA. and Tatsumori FUJITA -

The purpose of this study is to investigate the effects of preliminary isorrretric muscle contractions on
reaction time. Fourteen subjects participated in,the experiment. The preliminary isometric contractions were
performed on the following three muscles; the.right side ovf, the gastrocnemius muscle (GCR) , the tibialis
anterior muscle (TAR), and the left side of the gastrocnemius muscle (GCL). And the strength of each
preliminary isometric cpntractibns was tested at three levels determined by the integrated electromyogram.
These were: 10% MVC(maximum vol untary contraction), 209 MVC, and 30% MVC. Each subject was
asked to maintain the assigned preliminary level of muscle contraction during a 2-4 seconds period between
a Warning signal arrd‘ a reaction signal. The subjec_ts were then asked to react with right plantar:flexion as
quickly as possible‘a\fter the reaction signal. The data was colleted-for each trial and analysed for the
folloWing three interval times. 1) Reaction time (RT) is defined as the interval time from the reaction signal
to the onset of the reacted force which is picked up from the Kistler force platfom located under each subject’
s right foot through the Kistler arhplifier. 2) Premotor time (PT) is defined as the interval time from the
reaction signal to the onset of the reacted electrical activity of right side of the gastrocnemius muscle: 3)
Motor time (MT) is defined as the interval time RT subtracted from PT. This study was done in two
successive days with the same subjests to test reliability. An Analysis of Variance was done to compare all
of the experimental conditions for RT, PT, and MT. The results of the experiment for the second day were,
as follows. . : o )

1. Mean RT for GCR was the shortest, mean RT for GCL was next, and mean RT for TAR was
longest (GCR ; 154.5 msec, GCL ; 178.1 msec , TAR ; 215.4 msec). ‘ -t

2. The order of mean values for PT was GCR, GCL and TAR. This was the same as as the order of
mean RT (GCR ; 111 1 msec, GCL ;1275 msec, TAR ; 140.9 msec ).

3. The mean values for MT was longest in TAR, but there was no difference between GCR and GCL
(GCR 43.4 msec,- GCL ; 50.5 msec, TAR ; 74.4 msec ). . : .

. ‘4., The effect of the levels of preliminary muscle contraction was only found in shortened 'PT at 10%
MVC but there was 1o difference between 20% MVC and 30% MVC (10% MVC ; 122.5msec, 20% MVC;
128.8 mse ¢, 30% MVC ;128.3 msec). But any significant effect of the levels of preliminary muscle contraction
was not found in RT and MT.

5. It was suggested that shortened reaction time with preliminary muscle contraction showed the:
possibility of a facilitatory effect of the supraspinal mechanism to speed up reaction time. This was not due
to raised general arousal level, or partial release of motor program be ing proposed by Schmidt, R. A,
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Table 1-1 ANOVA for REACTTION TIME of
the experimental conditions of GCR,
GCL and TAR across 14 subjects

Table 1—-2- ANOVA for PREMOTOR TIME of
the experimental conditions of GCR,
GCL and TAR across 14 subjects

SOURCE SS DF MS F ER SOURCE SS DF MS F ER
SUBJECT(S) 142839.7 13 SUBJECT(S) 110822.8 13
MUSCLE(M) 395679.8 2 1978399 38.11**° S*M  MUSCLE(M) 94042.7 2 470214 21.04*** S*M
CONTRACTION(C) ~ 4855.8 2 24279 3.26 S*C  CONTRACTION(C)  5242.8 2 26214  3.93° S*C
TRIAL(T) 2249.7 4 5624 135 S*T  TRIAL(T) 1180.6 4 2956 .81 ST
M*C 3349.2 4 837.3  1.04* S*M*C  M*C 2699.3 4 674.8 1.13* S*M*C
M*T 4571.7 8 5715 1.17* S*M*T M'T 4599.0 8 5749 1.51* S*M*T
c*T 1810.9 8 226.4 45 s*C*Tt C*'T 1466.0 8 1833 42 S*C*T
M*C*T 2831.7 16 1770 .36 S*M*C*T  M*C*T 2532.9 16 1583 37 S*M*C*T
S*M 134972.5 26 51913 S*M 58104.9 26 2234.8
S*C 19369.4 26 45.0 S*C 17350.6 26 667.3
S*T 21644.5 52 416.2 ST 18938.1 52 364.2
M*C 41716.9 52 8022 S*M*C 31087.6 52 597.8
S*M*T 50742.8 104 487.9 S*M*T 39496.2 104 379.8

ST 52861.8 104 508.3 S*C*T 45826.6 104 440.6
S*M*C*T 103180.4 207 498.5 S*M*C*T 89470.0 207 432.2

Table 1—3 ANOVA for MOTOR TIME of the
experimental conditions of GCR, GCL
and TAR across 14 subjects

SOURCE SS DF MS F ER
SUBJECT(S) 70909.1 13

MUSCLE(M) 110792.6 2 5454.5 25.06°** S*M
CONTRACTION(C) 239 2 553963 .05 S*C
TRIAL(T) 308.5 4 120 .96 ST
M*C 692.5 4 1731 1.04* S*M*C
M*T 318.5 8 398 .52 S*M*T
C*T 825.9 8 1032 1.14* S*M*T
M*C*T 15294 16 956 .81 S*MeC*'T
S*M 57474.1 26 22105

S*C 5655.6 26 2175

ST 41932 52 80.6

S*M*C 8629.2 52 165.9

S*M*T 7908.5 104 76.0

ST 9436.3 104 90.7

S*Me*C*T 24451.1 207 118.1
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Table 2. Mean valnes (X) and standard deviations (SD) fbr REACTION TIME (RT),
PREMOTOR TIME (PT), and MOTOR TIME (MT) in the experimental Lo

conditions of GCR, TAR, and GCL.

EXPERIMENTAL CONDITIONS .

GCR TAR - GCL

%MVC RT PT MT RT PT MT RT PT MT

X 152.7 110.1 42.6 208.9 134.3 74.6 176.6 123.0 51.6
10

SD 23.9  21.7 15.7 31.8 216 19.7  25.0 19.2 19.8

X 154.1 111.6 42.5 217.4 142.7 74.6  183.5 132.0 .51.4°
20 . .

SD 27.7  27.4 12.7 28.1 25.7 16.0  30.8 28.0 21.1

X 156.5 111.4 45.0 219.7 145.7 73.9 © 176.2 127.6 48.5

30

4.2 34.2 17.2 34.1 25.3 19.6
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