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Fig.3 Means and standard deviations of intertap interval (A), those of coefficient of variation of intertap interval
(C), those of force (B) and those of coefficient of variation of force (D) in the motor task for the 2-N target force
and the 250-ms target intertap interval. Abbreviation. CV : coefficient of variation.
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Fig.4 Means and standard deviations of intertap interval (A), those of coefficient of variation of intertap interval
(¢), those of force (B) and those of coefficient of variation of force (D) in the motor task for the 2-N target force
and the 500-ms target intertap interval. The abbreviation is as Figure 2.

—172—



FiRoy v €70y 4 32 7L TIOHIEICE 2 2 ko

[ 4 D 13 ITIS00msFE I B 1T 5 #E AT & HERITO N OLEHRBTH %o T0ANIIR & & WEBRE 2R
L7, Wi 5 EMRELZEEMORBO LN h o7,

V. & &

RIFFEHEFAT CHREIGEIME D ¥ v ¥ 0 72 fT\v, HAERITTHLR—AD Y v ¥ ¥ 7% %47 L, ITI500ms
FRRE & ITI250msAE R AL 12, JRIESCE & RSB AST0mAt & 80t IC A Bz, F 7, MREED ITI OZEERENIC
WO EREIRO SN, 70 - 80/ 132030/ L ) b RKERZLEZ/R L7z, 512, ITI250msHHEE D 25 8
FBRETITHEFIT L) D FARITOA VRS LEEH LR, FHBREEOEMETH 2HEFITEI D DECN— X
DEWETH 5 FATATICNROLELRE L, KIFEOPF CTROFELFBERTH -7,

EIo o7 Vv—"7 (18355, 1994 ; Nagasaki et al., 1989) (X184 5 855 F T DOl FE 2 #7555 12 HAZ 1TI1000
ms, 500ms, 333ms, 250ms, 200msDRIBIEEIED & v ¥ o Z &L, U XL EB)OIGZEL 2 e Lz, 20k
H, ks AE o TRBBID & BIEROLASE I L, 4812 s SUn1380m A8 T30% % TiE L7z, 72, ITI250msifH
DINTI OZEEREAIEGIZ A E > TRDWR L7 TNSDFEENS, BFS I3y v ¥ v ZIcB) 5 REso
BLENTI OZEERBOBEMPINEZ & 2 ) XL EEREN O T OB TH Y, EEHIEIC BT 2 B0 EE 2R
BThbEEMLTNES,

L7255 T, RO RIIERS OFRREEZTHET LD TH - 7205, ElGS O ERIIES 758G E)
MOy v ¥y 7BEI)bRHEOHOR—ADY vy ¥y FBEO SN EI B TE T IR E R -7,

IN=F U VEIRBREIZ 2HzE 3 32D 8 v ¥V TGRS v L 6 Hzd 7 v ¥ U FIREEL, BHELR
BIEE 235 L ME SN Twb (Nakamura et a., 1978), ElE S OfEHE (FFiES, 1994 ; Nagasaki et al.,
1989) & FARIZ, AMFIEDORERII/N—F 2V VEIRIT EBEE 2 BB 2R L TW AR WA, =% 0V VRO
SPGB L THML L 2B L 5 2 506K, F 2 S a Ol L 73— % >V & IR O e g =19,
WAL B OE LA LN L L EbNTWw5 (McGeer et a., 1977 ; Mortimer and Webster, 1982), L
D oT, BB THEINLY y ¥V ZORBBISIIN—F 2y Y RFERE THEIN TV 2ETEOIEIIS
D—FETHDLEZLND,

—Ji, JIOHIEIZEI LT, ITI500msifE O PR TIIAFMH ICAEEZES S D, 20—30ifL & 60/ 13 H A E &
D H/INED o725, TG ESOMACITHEMEEZER L Tz, 20 L7050 & 805/ 1 DR A i 25 I it 72
CLEERBL TS, 72, ITI250msiRE D) OZEREUIFEG BN ERRA A O NT2DS, FReHICH B 2R R
PEOLNT, DOHIEES 4 I v 7L ) S BER MO REL B TE R o7z,

V. E #

RIFFE SRR O AT L HOR—ADOFHAERT2 5 4 5 HIES v 7HFE500ms &£ 250msD & v ¥ & 73
ATV, IIICHED 74 I U 7RI o RE 2 MET Lz, $518, ¥y v ZMEEEG D Z%EL, ik
VAL D OB 25T L 72. 0%, ITIS00msiE E & 1 TI250msi R 312, FBAERUE & RS AS705 48 & 807
fIZA SN, 72, WIRED ITI OZEMRBIEMBOFEEIRO SN, 70 - 80 1320—30/L X h bk
EREENEIR LTz, 512, ITI2S0msFEED ITI OLEMRE CTIIRMGEEIEOBEL ) b B — ZADEED )
WREGEEZR L. BB CTHEENTLY v Y ZORBRIIGE ITI OZB)I/ S—F 0V v KRB CBlg
ENTVBEEA IV THIEORFEO-FTHILEEZONL, —J5, JOHBNIZE LT, ITIS00msFEE O F4E
TIAEMHEICEEEDH D, 20—30f L 60T HEME X D /NS 2o 7285, 70t & 80mfIT H Al % 2 %
LT, Z0OZ L3708 L 80 O OGRS EE 2 = & A 7RIE L TV 5,

X

Billon, M. and Semjen, A. (1995) The timing effects of accent production in synchronization and continu-
ation tasks performed by musicians and nonmusicians. Psychological Research, 58,206—217.

& &, B %, B o, WWAOUA, B, K% K, DR (1994)  EsicE b9 ) A AE
BORE. HAEFESHRE, 31,360—365.

— 173 —



# B oz ek 55 M-I A f B

7 22 (2007) FHREBIO Y A I v 7 OFIEIC BT 2 S MEER. KIIE, 56, 385—400.

McGeer, P. L., McGeer, E, G. and Suzuki, J. S. (1977) Aging and extrapyramidal function. Archives of
Neurology, 34,33—35.

Mortimer, J. A. and Webster, D. D. (1982) Comparison of extrapyramidal motor function in normal aging
and Parkinson's disease. In J. A. Mortimer, F. J. Pirozzolo and G. J Maletta(Eds.) The aging motor sys-
tem. Praeger Publishers, New York, pp.217—241.

Nagasaki, H., Itoh, H., Maruyama, H. and Hashizume, K. (1989) Characteristic difficulty in rhythmic move-
ment with aging and its relation to Parkinson’s disease. Experimental Aging Research, 14, 171—176.

Nagasaki, H., Kosaka, K. and Nakamura, R. (1981) Disturbances of rhythm formation in patients with
hemispheric lesion. Tohoku Journa of Experimental Medicine, 135, 231—236.

Nagasaki, H. and Nakamura, R. (1982) Rhythmic formation and its disturbances: a study based upon peri-
odic response of a motor output system. Journal of Human Ergology, 11, 127—142.

Nakamura, R., Nagasaki, H. and Narabayashi, H. (1978) Disturbances of rhythm formation in patients with
Parkinson's disease: partl. Characteristics of tapping response to the periodic signals. Perceptual and Mo-
tor Skills, 46, 63—75.

— 174 —



Effects of Aging on the Control of Timing and Force
in Finger Tapping Movements

INUI Nobuyuki*, SASAKI Hirokazu** and MASUMOTO Junya**

(Key words: intertap interval, self—paced action, basal ganglia)

The authors examined effects of aging on the control of timing and force in the finger tapping task
for the 250-ms (250-ms task) or 500-ms (500-ms task) target intertap interval and the 2-N target force. The
analysis showed that 70s and 80s made both anticipatory and delayed responses for both the 250-ms and
500-ms tasks. There were aso significant differences among age groups for intertap interval variability,
showing that both 70s and 80s were more variable for the interval than 20s. The self-paced (recall) task
was further more variable for the interval of the 250-ms task than the stimulus-initiated (practice) task. The
anticipatory response and variable interval in the elders appear similar to those which are typicaly ob-
served in patients with Parkinson's disease and may be associated with a dysfunction of the basal ganglia
On the other hand, whereas 20s and 60s dlightly undershot the force target, 70s and 80s overshot the tar-
get, indicating that it is difficult for the elders to finely control their force to the target force.

*School of Arts and Health Education, Naruto University of Education
**Graduate School of Education, Naruto University of Education
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