LEEEZPEE  Bull. Spec. Educ.
12(2) : 31—37, 1988

B £ 0% o R BEE) o KISEEE
—SHITREA IS PMT, MT oy X&) —

NiEEz BEH AZ"

AR, iR 0H134, BEELAEOREMERNO KGR % t —Eg, M= LD PMT,
MT 2o CTHEL, BTRRIEHES e OEOELERET LI b DO TH S, PMT 20w, BT
B TEREFELMEEOFLEZL, MT 3EEECEREL, MEZ0FETRELLR» o7, Mk
FUOERHEUICHW LI L 22, 77 b—ER TR MT »NEEL 72435, BEEO MT 32l ko
Joo TNBEDI ED»LRITRED PMT i RIFTHEE, BEEFELMEZVETCALCTH S, MT Tik
B2l LRSI, MEEVEDOPMT, MT 3@EE L 0BELTBY, TREEHEEED

PMT, MT 3BEZY 2 L E>HMR & —BL Tz,

F—T—F I EZV RIGEE PMT
I. FL®Ic

B & 03 OEEIREE IC O W, EBERLET
ORE7ax A wEBHL, RIGKHE RT;
reaction time) ZFWTZD X H =X A DFEHE%
AT L O Thb TS (I - FH,
1985a, 1985b ; JIIfE, 1987 ; &5, 1980, 1981 ;
KE - KR - BH - 8K, 1983 RE - HiE - K
7% - HME, 1984 KRE - KFH-HIE, 1985, &E-

KFR-EE, 1986), Zh o DFFFRIE TR T Weiss

(1965) 1zfiE> T RT %2 FIEHRR» & FHEEI OB
&% coOR (PMT ; premotor time) & fHiEE)
OBE» > EBOEE LR T 5 £ TORFRM

(MT : motor time) 24T TH«K-> T3,

NI - 5] (1985a) WHAFRISHREZHWT, -

JIIFE- ] (1985b) I3 BEMIFCGTRE W, JI
M (1987) EBIRKICERE R W T 0& 0
I I B & Bl EISMERNC DV T R EEAR &
D PMT 2#IE L7z, # LT, BHRNE 0¥ X
B BMNER T — Y O EER OB R 5 Rk
FOHEDEHEELZEEL TS, LML, Zh
5DWETIHRT OS5 MT ZHIEI LT WA
U,

*  EREE

RE (1980) W FERIB M 2 0E O KICH
B RIETEE R >WT, V—HL 2 KIES
L LCEREMESDO PMT & MT 28E L, &
B (1981) &&E - K - BBH - 87K (1983) &
RS PMT, MT 0B 2 Ha L, &5 H
fo- 7R - M (1984) & RE - Kfk%-H1i5 (1985)
XIS AEIRE & PMT, MT ORIz DWW, &
B KB (1986) 1304 e PMT, MT 0
REMET Lz, Wb FEREMI & 2 PMT,
MT OEBE %22 CEER EDOLENER K
FLIbDEEZT, ZOLEMBEOEEE
BRICEL 2L ERBTLDTH S,

MR REOIE IR EEF» & PMT, MT
PEIE SN T 328, Bifir»sAEIh T
T, IR VOEOESEEEE LI5S,
L RS HALCEHL T hE»EH
TELERD D, = ITAWERTIE, MExoH
OFBEgEMES I 81 5 PMT £ MT % £
BiCh D LR - B TH 5 L= &
DHEIET 3, %72, RT, PMT, MT 0R{Fi%:8E
WEBAEBCDOWTHRAL, NiEE UvEDES)
BEIZOWTEET 3,



In. 5 &

1. HWERE I MEE OE13E (77 P—¥ET
%, BEH 6% BT104, T34 FWIsHK
6 2 Bh5245% 1 4 A) THEELMGENE{ED
B, BEEUL BFIH, LFH5HL 20K
0 APPSR IAA) Thb, HEEHEILEA
FRlxTH D,

2. BIEEE: FEEA—Y T XA—F— (AA
—34 : RION #) iz X b 1000Hz, 90dB 0%
FHEL, EBFAA vF (SB—10A : RION &) 1=
& o THREGIRSM £ T4 250ms, SR
50ms iz L, ~y FR—YIZL > THBEZEZ
720 MRIBORREIX 1 ~8.58 T 5 A4 ThH 2,
RIGER (RT ; reaction time) 7Y% 4 < —
(KZEFH 2= b, TW—7010 : Pr-Heas8) 1z
Lo THIE L7z, RIGHIBETRD & EEDAkIC
RITT 5 HIEE Ok £ CORR (premotor
time ; PMT) 3RO & 5 wHIE L7z, £, Bk
FOHN & F O LR —BH & U LR =T O #E &
D B RBIEAR & L CEEELR0. 03T CRITE
BEMPEL L, £ 7 v 7 (AB—621G 1 B4
B ko THIRT 5, K12, ZOEEIENL
232 a—%— (PC—8001M2 : HAEBRE 1
& o TEHI000E DY > 7Y v 7 B CHIEE
R 50.5HHE A/DEWT 5, ZhEEH100E
OEETH, D/AZBLIbDERV A YO R
a—7 (8K33 : QABR=HE) ki 2, =
N2k DA > 54 v CRIGRIEERED0.58M
DFFIEENEN % HRIE7 . SemTRLFRT 2 Z L 35T X
3, #L T, FBET»6HEEORE TOR
f% 1 ms B CHLET %, MiEEIOBR» &%
BOEBI OB  TORERE (motor time ; MT)
%, RT 25 PMT 2B L2 ick->TEHT
%,

3. FE I RE IR TICEIANEFR T —
LVA MO RICES, BHEHO0E, HEH0ER
H, HiBEePEAMICED, 2L TAY Rk—v
2EEL, FEMBOKRIZEC 2 5 KIGHIBIC R
LT, T&3R20# < HEHEmER 2175, &
THILI0RITR 1 7oy 72 L L, 5167 0 v 76054
17179 o B 1310~ 1550 THCE 21T - I B BlE
i3,

. #% xR
BROMTCB LT, BTREI T %bb

K70y 7FIZI0ETOFEE LR, InzE
ADRFMEE Lz,

1. RTizow<

Fig. 1A @EE Ltttz &0 RT OTHiE
r SD #7F, @EL T, AMTEBER L > TRT
BZERL TS, EE 0E TREVTRA L
rr bz RTHEL Bo>Tw3 (F (5,60)=5.25,
p<0l), EHEEFLIMEZ UOE RS LBEED
FHRRTHWEEICE W (F (1,25 =12.18, p<
01, '

Fig. 1B 77 » — ¥R EFEERM DO RT 0¥y
£ SD 2Rd, 77 b—¥EO RT iZFTHEE L
rhicELoTw2s (F(5,30)=6.03, p<.01)
75, EEMO RT CHITRAOTIRIZFED 5
Moie, TF b —¥H L EEMELARD &REA
@ RT o»EEEy (F (1, 11) =5.04, p<.
05) .

2. PMT izowT

Fig. 2@z Ltk 2 o0& o PMT 0¥
fE & SD 2RT, 5(2) X FATIRA6) D BT %
Foktn, @EETE (F (1, 13)=34.30,
p<.0l) L F1TREA (F (5, 65)=2.75, p<.05) @
FHRPEBECH oI, L LIEDORAEIERIX

pdnotz, Zhid PMT 2 EBEBHAR O /708 LK

SEFLDEW L, RITRANEDIZONT
PMT BEL BB EBRL TS, —A, it
vETHE (F (1, 12) =32.40, p<01) L 3ITHE

(ms)
500 p~ - l
P
o0
E]/
200 A I -
l A/A__A/ D/D
A/A/ S
S 00
o l l
300 o L l 1
rrrrl |
] 1 W I L L l 1 L 1 1 L
1 2 3 4 5 [ 1 2 3 L 5 8
Trial Block Trial Block

(A) Normal and Crebral Palsy

(B) Athetosic and Spastic

Fig. 1. Mean RTs of Normal and Cerebral Palsy

O : Normal
[0 : Athetosic

— 32 —

A 1 Crebral Palsy
< © Spastic



i (F (5, 60)=3.13, p<.05) DEFRIEET
Holen, MEDAEFH R BHE LFERO

BRBEF O NIz, BEH CMEEVOEZLND L,

Ehe—EEs F (1, 25)=8.11, p<01) <% kg
=W (F (1, 25)=8.66, p<.01) THEHEED
PMT @A »%E >,

Fig. 2@ 7 7 b —¥E L EEE O PMT 0F
HE L SD 2RT, BT, 77 b —EH
(F (1, 6) =11.43, p<.05) T HEHER (F (1, 5) =
28.03, p<.0l) THHEETH - DBZIIMHDER
BOATHoN, ThbbE L b LB _HEED
F» EBHEES & 0 PMT 26w, Lisl, B
WWRES o bDOEER CRETRBE L &
b PMT R 22 EABHED sl (F (1,
5)=2.39, p<10), 77 b—YEI L EER & LA
3 E_EEM D FREER D ERERRED O
otz

3. MTizonwtT

Fig. 3z f@& % L e £ 00 MT OFH{E
£ SD 2RY, fiXBITEROSEST21To 72
vz, mEETEs (F (1, 13)=34.32, p<.01)
LaTRaE (F (5, 65)=2.75, p<.05) DFFIE
NEETH-7H, MEOXAERIIRD oz
Mmoiz, ik Fig. 3005 bbb 3 & 51z b

(ms)

300

}——4
\‘»_*'
1
i
P—
T
a p—
; S—
[ —
b d
a —
\
1
-]
M
0 B—
*—

200 -

5
Trial Block
(A) Normal and Crebral Palsy

Trial Block
(B) Athetosic and Spastic

Fig. 2. Mean PMTs of Normal and Cerebral
Palsy (Normal: O biceps brachii; @
triceps brachii, Crebral Palsy: A biceps
brachii; A triceps brachii, Athetosic: []
biceps brachii; B triceps brachii, Spastic:
< biceps brachii; € triceps brachii.)

“HHORBEF=ESH LD MT SR v L%
RLTWw3, £z, BITREDENRZRITRE
WHESTMT 2L B>TWwWB I LERLTW
%, —F, BMEEVETE, HOEBEZEEF
(1, 12)=32.41, p<.01) TH - 7223, SHIFEOE
R ERAERIZ R » o7z, X FBTEGO
FHRERMEEHL D MTHSEVLS E2FELTW
5, EEELMEZOERIENI 25, BT
Hfs (F (1, 25)=9.99, p<.01) T¥ hBi=HEm

(F (1, 25)=9.51, p<.01) <% MT EZ i
HEDFHE,

Fig. 3@z 77 b —¥ & L BEE O MT DFH
e SD %Ry, 77 F—¥ETHEHF (1,6) =
11.43, p<.01) E#fTRA (F (5, 30) =3.29, p<.
05) ODEMEPEBETH o720, WHORZEIER
o, T ERZEER O A ki =EEm
IO MT RN L, #EELMHTRE
FEo T MT BEL o TWnBILERLTWS,
BREITIIH F (1, 5)=28.05, p<.0l) OE%)
ROHDBERThHolzs T7bb EBZHEHDN
B EBEEH LD MT B8R w, 757 F—EE L&
BE®E~N- 23, EHIES F 1, 1) =
6.94, p<.05) T¥ EBi=WEm (F (1, 11) =7.67,
p<05) TH MT BEER O ABERICE» 572,

(S r
001 _ ‘ -] ]/D/D\D//
A—n A ot ,I-—l/
[ N
A/A( A--A A/A }I .1—-—1\ T
WL | BT
100—: °TreToToT® 3 it 0‘-\’ .
] [T
T2 3 1 5 % T s 4 5 e
Trial Block Trial Block

(A) Normal and Crebral Palsy (B) Athetosic and Spastic

Fig. 3. Mean MTs of Normal and Cerebral
Palsy (Normal: O biceps brachii; @
triceps brachii, Crebral Palsy: A biceps
brachii; A& triceps brachii, Athetosic: []
biceps brachii; B triceps brachii, Spastic:
< biceps brachii; € triceps brachii.)

— 33 —



v. £ =

1. BfTE > PMT, MT 0%#)

Weiss (1965) (¢ XEFE % PMT & MT 4y
JTRIE L. 2 LT, TEHEIED & RSB £
TORMOELICE>TPMT 3 EEI ¥ 22
MT @zl ws ER2E, PMT i3 hig
TOMNIEIZES L, MT 3ERBOHY AT 2z
ELTwa & L7z, Botowinick and Thompson
(1966a, 1966b)ik Weiss (1965) DB Z21Tv Ak
DIERZHB TV B, 2D, % < OFFFED PMT 11
BRR R LEER &> TEET 2085 MT 38
LW iR E2RL TS (Clarkson, 1978;
Lagasse and Hayes, 1973; Sheridan, 1984; Ward,
1978; Ward and Grabiner, 1982),

& 2 A TEITRBORR I, BB L HE
KR O FIHE & P HER ORI & 2 RIS O
BIEE WAIHERT 2 200RNE2 EE200
b, AEBOBEREERETCAHL L, MEZUVED
PMT 3 fric ft> TEIEL Tw b2, MT
BELEZT TR, DED, MEE0ETIE
AR L~V QAR ICBEE L v B PMT 1338 THE
WL BEHPEBRORBY OEEEZ T, KL
OICBEE L 7: MT 3B TRE0RE 2210 7%
Dot FERB, —H, BEETH PMT d#17
BRE L HICBELTE Y, EHREEORID
WERZTCnb, &£I50, MT 388w
o TEL T, RE - ik - HA8 (1985)
bEFEHE TETRECHE > T MT 88T 5 &
LEHRELTCWE, MT ks lai &5 e —
BN EEE L 2wEEbNTWw 3L, Fleury and
Lagasse (1979) 3B Ic L > MT 238+ 2
ZEERELTWS, LhoT, BEETRE,
KL~V OB BIE L T v 3 PMT 3 E3IT#E
Wi £ BEHPEBROBO ORBEEZ T 272 0
L, ROV~ )VicBE L 72 MT CRIER
EROWEAD LD B ORE LRI OEMEL
7z LR T 2,

FUMEEVOETH 7 7+ —ER L EER T
B2 ERPTBoNnz, PMTIconwTk2E7
7 b — VAL KER b ETEEOREEZ T T
B 2L, EEE RIS T PMT
INBIES 2 EAMN Doz, —H, MT 3EER T
BEITRBOBERZ T Tuiwnds, 77 h—¥
BCRBATREICES TRBEL Tz, MT i34+
ERIEALASINZ & e & & ST ORI T 2 b

NEBEESREBET S I ENFEENTWE (F
W B - A0 - RIB, 1975) 2, WThOBEE
LERBOB LNV EERELRIET EEZON
BERTH S, REOH LIV CEEEPRIZLH»
SRITHEEOHRICEENS O L L TIHEED
HENEz SNBH, Zhid MT 2EHET 255D
<Th, 77 b —¥EHOMT OEBEOCHE & F7%
5720, &E (1980, 1981) 3 0ETRAE
RZEEIO R MT b LDENERIC L > TEBEY
LZIERBEL TS, BT T F—¥RE
BT, FEFERZI VIR TORBORY
AV T BT AT ADEITREIP S RA D
HPOBEERZ T -0 MT 35BEL: EBb
N3,

2. Hick s PMT, MT o=&

LZAT, BTHEE & EBEER O PMT i,
BEE, MEzos, 27708, EEE
DLFTNIEZBWT S EREHHHO ST » > 72,
MT &, RT & PMT 2B UC7{ETH 225
PMT &g FIZBEFO A8 B> T b,
I T HE A A B R BEBN O EBIB T H B0 5
=G L D PMT 880D ARO I L TH
5, BVHTH 2 LR =D PMT i3 L 5
I DEEETOMSH %, MEEOHET
20~30ms BE R, Tabb ER=EE & Fh
“HEHI VP UENTESERBL Th S, L
ZHEM T T D 2 0 & I BAETE HEE I3
PHEEEZ 5NLD, FEEPEDOSGNE LD
ZriF, BB THoTH 2D X S 7 ballistic
movement T AR & L GEBIBET 5 &
E1b.El, BEETONEFVETH PMT i
BWTHXBITREEOZTAEERIETD dShigdro
7oo ZHhiE, additive factor method (Sternberg,
196N E->THERT 5 &, i &k 5 PMT
MT DBHEZ £ AT 7ok 2 L RITREKE
BINLETO AWML LD THE I L =R
THDEEZ S B,

3. BEHE:MEZOED PMT, MT D&

—i IR E R EEE O PMT  MT i34
WELDEEST 2 (BN B0, 197) LEbh,
ZR s 2B E W &% Fr iR B % (Nakamura,
Taniguchi, and Yokochi, 1978) T#®, /S—F
vV iER#E (Nakamura and Taniguchi, 1980)
TH PMT ZBEE LD HBEL Tz, MES
VHEEZDWTHRE (1980, 1981) )i - HF)

— 34 —



(1985b) - %3 PMT BT 2 Z L 2HEL Tw
%, AEBOBRTOEE 0FD PMT £ MT
BEEELD DBELTBDEOHR L —8T 3,
IS DT &I % OB OEBIE BERSHR
FICBREL TR W I L2 RTHIDTH S, Lo
U, MEEOETL7 T b — R L EER TR E
RO SNz, PMT G@EORMICERZ o7
25, MT Tix7 7 b —¥ROHFHEER L 1B
LTz, BITRRIC > T MT 25BIET 5 2 &
EEZHbEDLET T F—YEICBL TRV~
WTDREBEVBIENTIE R WETZ 5,

U EDOEED &3 TRED PMT Ic Rz T2 E
BREEELMEZOELRLCTH 228, MT Xt
UTRERZRLZFPERRIFT I EBRENT, BT
77 b —ERTRETREE S T MT 2525
LTEBY, FBOFL~NeT 2TES AT A
OREENTRB NG, %7z, LH=EAEIS
ThEVEFAGE L THEEL WL I L HRES
Nl ML 0O PMT L MT 3f@EZ LD b
BIELTWB, Bie7 7 s —Y¥Eo MT »83% L
CEBELTBY, ZoOER»5677 M—¥ET
RO LV~ ICKH T 2 RS A T 4 ORIEHR
FHETERBbhb,

X B

1) Botwinick, J. and Thompson, L.W. (1966a):
Premotor and motor components of
reaction time. Journal of Experimental
Psychology, 71 (1), 9-15.

2) Botwinck, J. and Thompson, L.W. (1966b):
Components of reaction time in relation to
age and sex. Journal of ‘Genetic
Psychology, 108, 175-183.

3) Clarkson, P.M. (1978): The effect of age
and activity level on simple and choice
fractionated response time. European
Journal of Applied Physiology, 40, 17-25.

4) Fleury, M. and Lagasse, P. (1979):
Influence of functional electrical
stimulation training on premotor and
motor reaction time. Perceptual and Motor
Skills, 48, 387-393.

5) JIFEEEZA(1987) @ 2 0 FOEER G
vt X —Ef « GBIRRIGO RIGFRIIC & 51
H—. BREFTEVR, 24 (), 1-9.

6) JIMfZA » PREF]— (1985a) : Btk & O
DEER G T O & A2 WT—hE i - Bl

8)

9)

10)

11)

12)

13) Sheridan,

14)

15)

16)

17)

18)

EI5S 0 B - FRRICEFE, 05 BEEEWSE,
9 (1), 49-58.
JIRHEZ A « BFEFI— (1985b) © ik % 0
DI E i - wiEEISMES O PMT, LEBEESE
WH5E, 10 (1), 77-84.
Lagasse, P.P. and Hayes, K.C. (1973):
Premotor and motor reaction time as a
function of movement extent. Journal of
Motor Behavior, 5 (1), 25-32.
hANE—-FEE-AOLZ - RIBIES
(1975) 1 7 7¥ VT —=vari s =v I D
flets, PNF & &R, BT PHRE, S
DR - 2 OBE, 105-119.
PRE— A0 (1977) HERK L 3K
IR ORIE, ERRAEE, 6, 223-238.
Nakamura, R., Taniguchi, R., and Yokochi,
F. (1978): Dependence of reaction time on
movement patterns in patients with
cerebral hemiparesis. Neuropsychologia, 6,
121-124.
Nakamura, R. and Taniguchi, R. (1980):
Dependence of reaction time on movement
patterns in patients with parkinson’s
disease and those with cerebellar
degeneration. Tohoku Journal of
Experimental Medicne, 132, 153-158.
M.R. (1984): Response
programming, response production, and
fractionated reaction time. Psychological
Research, 46, 33-47.
Sternberg, S. (1969) The discovery of
processing stage: extension of Donders’
method. In W.G. Koster (Ed.), Attention
and Performance II, Acta Psychologia, 30,
276-315.
Ward, T. (1978): Muscle state: reaction and
movement time in elbow extension. Arch.
Phys. Med. Rehabil., 59 (8), 377-383.
Ward, T. and Grabiner, M. D. (1982):
Chronic effects of electrical stimulation of
muscle on the fractionated components of
audio response time. Human Movement
Science, 1, 139-150.
Weiss, A.D. (1965): The locus of reaction
time change with set, motivation, and age.
Journal of Gerontology, 20, 60-64.
KEEHR(1980) © Ml RIS OBBIR IS DR
H—TEREO KGRI RIZTHEE 0
W, BESFREEZSEIBRASRERX
%, 464-465.



19) REEER(1981) © BuEmrEE OEBIRK GO F

20)

21)

W)—3E TR & £ hicEo { RT, PMT,
MT iz & 21850~ HEBRBEEFSE1IR
REFRHE, 516-517.

KERR - KFREHE - BRHEEK - $9RERR
(1983) : B pRyE # O E B RGFF I —5R
JTHR S & OB D/ Y — I X B EMHH
et —., HARREEESENERESHER
EE, 474-475.

KBRS BBEE - KAZEE - HEXF
(1984) = itk R B2 3 0D YE B K G O 5 V)
—BRAEREORGEDOKRE X & PMT -

— 36 —

22)

23)

MT OBff—. BEBHREBEFRE2ERE
FHEMNE, 312-313.

e EER - FOFRIETE - EUREE (1985) @ BME
FREE O BB IS OB V) — R TR S
PMT, MT & PL KiGEOZEACMERIZ & B
5t—. AREHEEFEEBEARRER
£, 358-359.

B EER - EAREE - RARIEHE (1986) : Atk
R OB BN R G D EHE V) — R B R E
8 XU PMT, MT & & LaOBEfR— B
FETR T ¥ 2 E24E K & F R XE,
640-641.



Summary

Reaction Time of Elbow Flexion in Persons with Cerebral Palsy:
Fractionated Reaction time change with trial block

Kennosuke Kawama and Hisayuki Ishida

In this study, 13 persons with cerebral palsy (of whom 7 were athetosic and 6 were spastic)
and 14 normal persons were asked to respond with elbow flexion of preferred hand to a audio
stimuli. They had 6 blocks consisted of 10 trials. Premotor time (PMT) and motor time (MT)
were measured from biceps brachii and triceps brachii of subjects’ preferred hand. Normal
subjects’ PMT was significantly delayed, but MT was significantly shortened by trial blocks.
For subjects with cerebral palsy, PMT was significantly delayed by trial blocks, but MT did not
change. Athetosic subjects’ PMT did not change, but MT was delayed by trial blocks. For
spastic subjects, neither PMT nor MT changed. These results show that trial block has same
effect on PMT of normal subjects and that of persons with cerebral palsy, but has different
effect on MT of normal and persons with cerebral palsy. PMT and MT of normal subjects were
shorter than those of persons with cerebral palsy. This result suggests that persons with

cerebral palsy have problems in the motor production process.

Key word: cerebral palsy, reaction time, PMT, MT



