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The Rate of Appearance in Silent Period Observed Just
before a Rapid Voluntary Movement.

7. Effect of Physical Characteristics

Hirohisa Wakita*, Norio Yacr*, Kenji Nacar* and Kyonosuke YABE**

Abstract

It has been observed that the premotion silent period (p. s. p.) appears just before a rapid voluntary move-
ment. The present study was designed to investigate the effect of physical characteristics on the appearance
of p.s.p. Subjects were healthy 77 males and 59 females aged 1618 years. Body height, weight, skinfold
thickness, isometric leg strength and reaction movement were measured on each subject. On the measure-
ment of reaction movement, they were asked to maintain the standing posture with knee joint flexed at about
50 degrees on the force plate and to extend their knee joint responding to a flashing lamp as quickly as possi-
ble. The EMG activities of M. vastus lateralis, M. vastus medialis and M. biceps femoris were recorded us-
ing bipolar surface electrodes. Vertical force curve was recorded when the subjects extended the knee joint
on a force plate.

The following results were obtained from this experiment.

1) Positive significant correlation was found between the rate of appearance in p. s. p. and the rate of tension
rise, and the peak force during the reaction movement.

2) Negative significant correlation was found between the latency of p. s. p. and the body fat mass, and the
correlation between the latency of p. s. p. and the leg strength was positively significant.

3) No significant correlation was found between the duration of p. s. p. and physical characteristics.

4) The correlation between the movement time and body fat mass was positively significant.

5) Positive significant correlation was found between the peak value of force curve and the leg strength, and
the correlation between the peak value of force curve and the percent of body fat was negatively significant.

6) Positive significant correlation was found between the rate of tension rise and the leg strength, and the
correlation between the rate of tension rise and the percent of body fat was negatively significant.

It is suggested from these results that increasing the body fat mass delayed the latency of p. s. p. and
movement time, and that increasing the leg strength shortened the movement time, rised the peak value of
force curve and increased the rate of tension rise. On the other hand, the rate of appearance in p. s. p. might
be effected by dynamic leg strength during reaction movement.
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B EEOFHMHEIZ, BTFA7169.8cm, KT
A 158.7cm, BF L | 2L T OMIHES
93.5%TdH 1, BUEIC1 % KETHELRENE
boNIz, KREDOFHMHEIL, BFH583kg. &
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e Mei zD. Mei: zn. P | e
HE (cm) 169.8 5.31|158.7 5.91 93.5 ok
HE (kg) 58.3 7.06| 51.4 6.13 88.2 ok
B TRERHIE (mm) 20.0 7.77| 32.0 8.54| 160.0 *x
HBREGE (%) 13.6 4.64| 24.7 5.97| 1816 ok
WA (kg) 138.1 27.49| 72.9 17.92 52.8 ok
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BhHLEREE (RCE{ER BT 2 RO b
I QGEOERES,LEL) OFHEIL, BF
A% 1. 67 kg/msec, L1 2% 1.23kg/msec TH 1,
B EEL L FOMMEIRTS.T%THY .
BB % KETHELRENBD LN,

%

PIEIE 5 12 8 4 5 BIYERT silent period HiFRR &
B TREIE & DMBEREE. BFHr=0.1997,
ZFA r=—0.0494, £4K5°r=0.0044 TH Y,
WTNOBEREBIIBVW T AE L AEBEIE
OoNeh oz, Tz, SMUNERIC BT 5 HBE
BIZOWTIE, BFH»r=0.1777, KF2r=—
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S.P. HiBi%
1()1\/?1) H:EKM) F | —0.0494 —0.0492 —0.0211 0.0535
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P.S.P. B
(Nf‘ ij’al*t i) F | —0.0471 —0.0758 0.0806 0.1238
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l;‘v?'P' Hs‘uﬁ‘éﬂiaﬁ ) F | —0.0370 —0.0200 —0.3167% | —0.2441
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‘ M 0.2123 0. 2097 0. 0564 —0.0725
S.P. i3
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B LR F 0.0959 0.0825 0. 3006* 0.1614
W | —0.1546 —0. 2312%* 0. 4653%* 0. 3826%*
M: Male, F: Female, W: Whole, ** p<(.01, * p<0.05
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§ ) YRR & OMBEEEIE. BFA25r=—0.0300,
i3 100 3 LF A r=0. 1415, KA r=0.0708 THH, \»
PR e e TROBHRER DT bAELHBBIEARD 5
Ejg. OF Uy :,// Nopofze Tz, SHULHIC BT BB B
ST sl el . DVTiE, BTAr=0.0561. KFAr=0.0431.
N o T LA SHHr=0.0364 TH Y, WTFLOBRERICH
& 50 5 20 25 30(kg/ms) Wb A E AR TED SN h o7,

Rate of tension rise

H1. HHERAFEH S &/ ps.p. HIRZEOBEFR

(1) ThHH, TFLERhOWEBRERIIFRE
N1 %KRETHEZMHBABRRIRD b,
PMENE 5 12 3B 1T % B VERT silent period 3R &
THBEORKELOMBEEKIZ. BFor=
0.3215, ZLFHr=0.2808, &fkdsr=0.32157T

by, BYELEROPREHIZTNEN 1 %KE,

ZF OHERERIZ 5 %KEDEE BRI EE
wont, T, SMILKIC BT 5 BRI
Wi, BFAr=0.2932, &LF 4 r=0.3299,
A r=0.2993 (M2) ThHhH, BFLLFD
BREBICZNENS BKE, SROPRETIC
1 %KREDHEBELMERMRIZD LNz,
P 85 1 381 A BUAERT silent period (HBEE &

)

s
v~
a ) 100
s 3 LY
o L .
~ " ' . .
S L . % o o -
§g °° e ¥ e
g: % 25 /./-././. A e
S r . . cate oo
N R AR
[ E oF . '.v.oc.- - . o °
s : i L R
Q 50 100 (kg)
Peak force
2. NEHBORKXMED 5 &7/ p.s.p. HEEOD
Btk

4.  Bh{EHT silent period I BER & B L 0
EEES

PRI 5 12 8 1T A Eh{ET silent period 3R RS
EETHEME & OMBREIE. BFA5r=0.1741,
ZFHAr=—0.0370. %2 r=0.1910TH» ",
EROBERERIZB TS5 BRKEDHE L MM
BRARO O, Tz, SMLTHIC BT 5 HBE
BicowTid, BF5r=0.2123, L£FHr=
0.0419, &%k45r=0.2094 (W3) Thh., &4k
DYARETIT S BKEDOHEE 2 HBEBGESED 5
7,

(M.vastus lateralis)
>
(=]
T

Latency of p.s.p.

10 20 30 40 50  (mm)
Skinfold thickness

3. KTIEEAE D 5 &7 p.s.p. HEEROMR

PIIL A5 V2 1) % BUYERT silent period B ki
ERIERGE & MBS, BFA7r=0. 1699,
TFHr=—0.0200, &2 r=0.2110TH Y,
EROPWRETIZB T 5 %KEDH T MY



BHEMA AKBEEK R KEREZB

BATERD bz, F 7o, SMAILERIC 31T B AHBISR
BizowTid, BFH»r=0.2097, LFor=
0.0427, &tk r=0.2166 (K4) THDH, &K
DYARRBEREIZ BV T 5 %RETHE MR
RO XCY (WA

(ms)

o 200f
“E‘ .

q & s

w 2 1501 ¢ . .

. o o

-3 D LRI SR

- e

S8 ook wHENFLL e less .

> > Se gt e, 0, o e

22 25k} .

=2 . e

3 i 1 1 1 1 1 1

10 20 30 40 (°h)

% Fat

4. 1KEBREER D 5 & 7= p.s.p. HIREEOBER

PRARITE 512 38 V) B BHAE R silent period iR EF
LB & OMBMREIE, BF A r=0.0359, &L
Fa5r=—0.3167, &2 r=—0.2364 TH Y,
T LEEROBREEIZFNFNS % E 1 %Ki
THEZHEBERIRO SN, /-, SMILH

BT A MBI oW TIE, BF25r=0.0564,

FH r=—0.4950, &Hr=—0.2470 (K 5)
ThYH., KFLehogmERIcZzLETR 1 %K
#ETHELZHEBREIRO bR,

'_'5 200

3 -
g & o . .
o 8 150 . s
i Ry JR e .
33 TR o S
> 8 100F ERaRS o
< e e ~
zg s ., . .
3 L

n L L
50 100 150 200 (kg)
Leg strength

5. BIFFH» 5 &7 ps.p. HEBEOBR

PRI 45 12 38 4 A Bh1ERT silent period i IRAEEF
CAREL ) OB E OMBERKIE. BT
=—0.1554. LFHr=—0.2441, £dr=—
0.2915 TH Y, EEROMMETIC 1 %KETH
ERAHEBEIRD SN, 72, SHILGICE
FAHBREICOWTIR, BT r=—0.0725,
LFATr=—0.4942, EHA r=—0.3056 (X6)
Thh., KFLEROWRETICThER]1 %K
ETHELZMBREGRIRO b,

(ms)

5 0r

E .
23 isof 4 RN .
w = .o G

< o o e o * ]
g Tyt i
° 9 w\'-.-""L'- & 40®,
s~ B 100F DR ) 2
> 2 LIPS O
s 3 RIS
- ST .
3 1 1 I} 1 1 1

I}
1.0 20 30
Leg strength / Body weight

6. KEXNYOMEAD S H7- p.s.p. BIRE
R DBIR

5.  BhERI silent period Ffehef & & K4FHE L D
B

PRI AR 12 BT S BT silent period 5585
EETEIE L OMBRKE. BFdHhr=—
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0.2764, 24 r=—0.1330 TH ), TFOHK
FREZ S BAREDHE L MBBERIRD S iz,
T3 AR DA & ARREREER & OMBIRIIC oW T
2, BFHFr=0.1167, LF»°r=0.2742, &k
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FNEN1 %KE, LT OPRERIZS BKET
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