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A Study of Finger Strength in Concentric

and Eccentric Contractions

Noriko Ozawa and Noriaki Fujirsura®
¥ &4 BT %KY
ﬁ .

AHOFREECTHYABEL S > TWh, ZOBMENABEOTBICAZ CERLTELS
ERSEZ I THRRBETHHRWTH A,

A OF LRIEN DML, BEFACEEREGT b b ERFF R L ) RHOE S &/
R 573, MBI T A% 2 ABARIEFOBAEEY X X TV HRIM, LMOZRbTFOES)
EIE AR DR E A EBCANRIEARD R, Lk, TFOMEEZ S AT L
i, /N & ORI BB DSBED BB AR T IF AN D 2B 5 2 L bR Bbh b,

—BCEBGHCOWTREADHIENR I L GbN TS, FOMBRE, HCEOFEHTOW
CTORRDOTEE 15 L EEBEF AR E Lk borid, SRR, % & OHaREIE S
DHEMRSHBY . Lirl, —BEAROWTIZEREIIEIORED L TH S, £ 2 TAPE

Tli— ﬂmA%ﬁ%Hm%%ﬁ%kbf ﬁﬁﬁﬂﬁﬁ%iUﬁﬁﬁﬂﬁﬁbobfﬁﬁb
Wi 5 & FRRCHEEET & O E R LTz, ‘

mi

MR A K

FED5ARDIBOB X T ONTAD L, BIEEEE, ME /Wi S rEHedHZ i
TX, 0 4ROREAE, Bk I OHEES Y T5, Lichis TRIRL thD 4 KADFRITHE
B LB -EB Y T4, FICHRELEOMENSE IR (B 20LWho 4 KOFRIC
T, 148 GRiR), & (R, BN (B, #ViE (MD) sI0THELIHE,
ML NiE, Nie VEoHELzEDLE, THN VRO 4RDHEZRE LRI OV TEREEIHNE
& ARIRMEIHE % JUE U 7e.

M1icRdZ & pikte bk X OFo R
MERC D & D BB E L b, O
A B X ¢, RIMEE %131 100~90 &
R U Ao tREE A B GG R MR IE & (RIREEINHRE D
IBEOGHEREEXI ¢, BRIMELALZ
¥ CRBOEMCHBEXY, 1ARBIV2ERD
H4bEOHERICTIZBORIEER U RE
: . X, B ERREHED) T & HIRER
Fig. 1. The measuring apparatus HEbE,

— 129 —




HIRZEBEIIN 1 CRU IS EL ARETE 7 v 72BELVAY ~ L5 DDFEEEAMNLT
BIETCER L, RIMETER D BMCES L, MEEIHEOB AT B BBO v (v ~ 2 &H
THIERYD, BB E 5 TLE 5 £ CEED B,

WREHECIXERN L T v =2 7ML TV 19~22 SO KFEEBLZEL 100 &% & A
72, Wikl H & 3MEEML, ToOFHEMEEHEEEL Lk,

BRLER
1) EatEpdE e onT

Table 1. The finger strength in concentric contraction of male and female (kg)

\ sex | ‘ male | female
finger 11" | prgferved T non proforred | preferced | non proforred
T 14.8 12.5 8.2 7.2
r . 189 17.0 115 10.5
W 12,9 12.0 84 | 75
v 63 T 30
Tem 298 2%.7 17.4 15.7
LV %8 264 15.7 47
wev w6 w2 | 05 83
Cruyy . @0 | s7 53 2332
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4 KRB AL T, BFEREFT=43.0kg, JEFIFx =239, 7kg, LT IXFIF x=25. 3kg,
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Table 2. The ratio of finger strength in concentric contraction (kg)

B sex male / female
__ Hn | preferred non preferre&s preferred ‘non preferred
s T hand ! hand | hand hand
AT-E=T+E/IN LB L1000 | L8 j 1.13
AN -N=H+N/0N L8 119 | L2 L
e o | — — -
AN - V=W+V/FV Loy | 112 115 L
CATENVSEANANAV/ENY L2 | L3 L% | Lz
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HEDLEDOREMEL Y bEEAREhEERL, BFOBAETIZ11I~1.26 &®FiX 1.1~1.3
EDETH o7z, & O HHDBBOEREEIHENCIBEE LD A — 35— 5 T7OFEENE LD
NDH, A=~ TOFELOWTUIAF? OMERSHH, TOMEDHFEEZRLTWD,
FITEDHBERCESNTA ~ 38— 5 5 TOEEBRN G E BN L THD L E£ D
LHeins, BkELFITF, FEFFOBOIAMINTE, 1#HE, N#E VEOELZY, IHED
EREEIRE R bR E L, VIBARANERD I ENbhsl,

Table 3. The finger strength that was corrected in concentric contraction.

~.

~-.__Sex male i female
preferred non preferred | preferred ; non preferred
hand hand | hand hand
I 12.9 11.1 7.1 7.1
I 14.5 13.3 8.1 7.9
N’ 9.7 8.1 5.3 5.2
v’ 5.5 5.3 2.9 2.4

sexdis=sex aunit=kg

RICT —r5m T 5 ORI (he sy 7OEG=BELEE 160y 2 22 %4057

Y\\SiS\X male female
] H preferred non preferred | preferred | non preferred
finger hand hand hand | hand
I 13 12 13 ‘ 1
I 23 2 30 | %
|
W 25 34 37 31
|
v 15 31 2 2

BRI Y, IO~ R~ 7OEENRBLE bR/ TNRAER L 5> TWD, ik
T LOMTHABNTWA Z L RL, NERRLELEHZLERTIDEE 2 bR
5., COECHAUTCEHEFCOWTERY ST R EHBELTHB L, EHEDORT
BRI AR LA U TH 72, L, EEDOEIZREA LD LbEEIEFOF K
X, TWn5b, '

WEEFERTHEBEFOREEDLE LD EES DL TR, FFXHZEL7TREOELXR
L, EFIFIZ 1L9BOEEZRLTWAD, ZOURIFIFOEFNIFEMFELY /AL 5 T
5., MELRECHRLY LD EFFOFREFFID IREI A oTWD, ZDOZ EITBLD
BIRDOA — 1~ Ty TOHEBGCENRDDZEERLTVWDHEEZBND,

FIFEDIERIFCHTALRELDLECDLICARD, COBENSELEGHELES
JUOBELLEORRITIZIF.1EEARY, FFOEFFCATHEMITBORM, MHudb
FE L UVBEBLDBLRNC R NTEIZRD DR T,

— 131 —



Table 5.

The ratio of finger strength

in conecntric contraction

\;;i;;;;\\ SeX | male female
1 1.80 1.74
77777777777777 T L6t | L6
N L5 1.63
Y L 23
mean 1.67 1. 84
T R 1.70
Py L7 1.8
vV 168 | 2.07
mean 115 1.86
THE Y LM | L7
o correction value
RO 118 | 156
' 176 166
Vo L& 15
v oL 221
mean | L8 1 L7

2) HEEMIGEIZ >\ T

Table 6. The ratio of finger in concentric
contraction between preferredhand
andnon preferred hand-

T— sex |

finger | male | female
I 1.18 1,14
I 111 110
W 1.08 1.12
v 0.89 1.23
mean | 1.07 1.15
1T 112 111
I oW 1.02 1.07
VY L 1,27
mean 1.05 1.15
TEN V| 108 | 109
o correction value
R RTE EN
v L 1,02
Voo L 1,02
v Lo | Lam
mean 111 1.06

Table 7. The finger strength in eccentric contraction of male and female (kg)

e

female

o sex | male ,
finger -1 Prifemed | non proforred | preferred | non preforred
I 2.6 | 20.9 13.3 12.4
o %9 | 24.9 15.6 15.0
v 29 26 138 130
Vo 46 143 89 88
-1 388 | 339 | 954 24,9
' A 5.6 | 3.9 - %5.2 P
Wy 30.4 2.3 | 2.8 2.4
CIEvYV | 6.2 | 595 | 362 314
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Table 8. The ratio of figer strength in eccentric contraction

R - T e BEX male 1 female

. S Hn | preferred 1non preferred preferred |non preferred

finger T hand hand | hand hand
AT-I=T1+U/T1 125 | L3 114 | 110

[ _

AN -N=T+N/0N 132 | 1.29 1.17 114
AN« V=N+V/INV 1.23 ‘ 1.20 1.04 1.07
ATTINV=T+0+N+V/THNV 1.36 E 1.37 1.45 1.43
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Table 9. The strength that was corrected in eccentric contraction (kg)

=

\::;\\\\3‘3\)( | male female

finge}\-\l\{flﬁ 1 prif:rféed } non E;ﬁfderred pr%f:rfged i non ﬁ;ggerred
I’ 16.8 15.0 11.6 11.2
|8 16.0 13.7 11.8 12.1 .
Voo 133 12.7 11.3 10.6
v’ 11.1 11.0 85 8.1
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Table 10. The ratio of finger strength in eccentric contraction between male and female

g o g
I | 162 1. 69
I L2 1.66

v 166 166

v 1.65 L6

mean L6 o166
' 1.53 1.36
¥ v 1. 49 1.46
oy 1. 40 1.40
‘mean 1.47 1. 41

T 0 N v 1.75 173
correction value

L L5 Lm

BT L% L3

mean | 133 | 126

DL Y A7, FFE, FFRFLL 1LIDOHEIARL TS,

Z IR EREMEIHE S BT

bHBNAHBETH D, Lichis THIR L & D CEFIR L TFIc b L T4 D BEEE [ o Jihisy i:

MELWDTIEARWILEEZBILSD,

v T7OHIGEZHEM L THDLRIND L T D, ZORKR, BFITH

Table 11. The percentage of overlap in eccentric contraction

female

RICEIRDA — /78— 7
\i\ sex l\ ‘male
. = preferred |

non preferred

i
i
l.
i
|
|
i

preferred | non preferred

- hand | hand hand \ ‘hand

T 22 28 13 1
| 4 5 T 9

"""""" N f 2 o 18 18

v 24 23 5 8
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Table 12. The ratio of finger strength in eccentric contraction
betwee preferred hand and non preferred hand

. male  female

finger |
T 1.03 1.07
n 108 | Lo4
¥ 1 | L06
y I 1.02 Lol
 mean 1.05 1.05
11 L 1.02
W 1.05 1.05
v 1.04 1.07
" ‘mean 1.08 1.05
TRV vV 1.06 1.05
) - B - correction value 7
T 112 1.04
R L7 | 0w
N s | Lo
v Lo | L0
mean 1.09 1.02
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N LA REhBRRATERN . GRREDHE DO BL DXL, T~1. 85 THF 1ML
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B OERATEO RIEEIRESRF LD /N, EREENNE S O MEREIME s 5
HRGFEBIC/AI LR 5 TWA, ZIIEMRE & MIREDOIMEREN AR — v =Y 718 L2

— 135 —



MEOBERNBN ) 7odicdUd D, Fhld, tv ==Y 7 OERER-> TWALDIcdk
L7cdb DDWTFNTHB 0L, ZOFEMSIZIHLNCTAHZ ENTEXTAEOEL LCE

s 7z,

Table 13. The ratio of finger strength in concentric contraction and eccentric contractions

sex |  male female

fingor M| PrESed jnon preferred | Pt T D

(. L8 1.67 1.62 172
' 142 146 L3 L4
vy im . wm 16 | LB

Voo 235 2.3 2.35 2,93

mean L 173 | 1.74 1.95

I 130 L | 146 1.61

PV 140 136 1.60 1.67
vy oL 1.69 2.00 | 246
CAEVY L4 1.50 143 L2
- - correction Valué” -
B T Y L6l 156
N 1.10 103 La2 151

v’ 136 L6 213 2.04
v 2.00 | 208 293 338
mean | L4 s 20 21n

Table 14. The comparison in concentric and eccentric contractions
between trained and untrained (kg)

T sub |

tem | athletes ; judoists ; sportswomen } male i female
concentric | 571 "i 56.0 41'64"W1, .2 | %.3

| . - | -~
cccentric | 915 | 881 % 6.9 | 62 | 32
ratio LT L7 L5 L4 143
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