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ABSTRACT

The consideration of the diameter of the grip portion of sports and

physical fitness equipment is important because it is closely connected with



the development of performance and the prevention of sports injury.

This study was conducted in order to measure the length and area of
the hands of Japanese boys and girls. Five hundred and twenty four boys
and four hundred and sixty three girls participated in this study.

The parameters of this study were hand length, finger length, hand
area, the diameter of the circles formed by the thumb and each finger, and
the angles between the fingers.

The results were as follows:

1) In general, the development of the hand has the same tendency as
the development of body height.

2) On the diameter of the circles formed by the thumb and each finger
and the angles between the fingers, however, different growth patterns
were observed among the forth grade primary school children and second
grade junior high school students.

3) The ratios between the five fingers and metacarpale length and the
ratio between the length of five fingers were constant in every school grade.

4) High correlation coefficients were found between hand length and
body height, and the diameter of the circles, and hand arer, but negative
correlation was obtained between hand length and the angles between
fingers. ' '

The utilization of the results of this study is expected to help in the
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design of sports wear, sports equipment and facilities.

i

il

HE, RE - AEORERMELTSD, €0
WD IRE - RO ERTAN - TP E0®/S
ORELBERFTEBEOTVS. LL, #hE - 2
X—vHBohT, BaclicEEALLHRILD
WTOBRBRRAEZIh TS LEDbh, 20K
BOER A THDOLITHS.

AMTH¥MicAlcl s, £ b EEOZERY) ~
7O BHREIR2TT, 205 bR208FHICE
FLThWBEVnbNTHBEY., F, RERED
R oHlcd & e + OfEBOREIIHRIEH
DO AERICES, ALK IZEHEH
DTN, EBZ LUTENERETIREEIE

5EINTVAEY. MHEBZIET 5 KMo EH)
HEATH, FECBRRTIHEBIIIEL, 20
REBDOPTOFOEEWERT S OLBRIN
T3P,

TOLIIT, EERZRHEICIES FOED OB
FICHELTE, HESY o v7 Dy vyFOR
DICET 28, EREY olgRIBR o 4 ot
7, 4HY OiBREDFE, € LT Bowers” ©
FECHRRERELIBENLHBEERLD 5 s
LicHRRISEBBET NS,

Lirl, e« 28—vofERicE T, BR
ZIROFZ O, BOVBEERIN TR E»
pbhod, FEHIZOREYIKE L TORRERD

A4



s b

EELR, SECBORBETAIWMELY &L
T, KFEOFERE, FHEOZAR-VEHESX
R BOK X icHd 2 BFUHISIC 2 W T HI%E
L, #E&ELE.

AL, RERFBICIGULEE - AR-VHE
DI Y v 7IDOTORSERD B & & DR
HRIRG LD, RERBEMICH /N4 - |
- EBRA DB EGRIC, FEOEEE DL
ELTHEEFT>7DT, ZORKREEHETS.

y:] ik

1. #% B #

BT 524 %, T 463 %, #3987 B TH 5.
WREROEMIRIOEEVTHY, RITRT
OHHGT T EZMELAEDOARTH 5.

2. WlEmHEHA

O Ak ® fEHAEC AP
@ H®KE @ #REME(25)
® f#HEE(HE) ©® FEEHE
@ HEEGHIF) ©® #H
® FE
3. W ik

FEICHET 2UEIE, BEAZRE, #REO
HFFE2EAT -8 (Va—-DT—1200) ick?
aE-LTE LN FEDREGR (UUTFEEHRE
WA) B EIHAIUL., FRAR, 2 8—%27F
AENC, HFoLULDH AL vyRyvickh=w—2 %D
FTBWk.

D F 5

AMETHOAFEOEBIEELEEEEZ A

frd0ThY, B1okdic, BEEIRBEEA
EAaRkSic LTHAULETHS. 2hWYE, #t
kOFEREOBLIRLZY.

2) &M

TR IR 0 I8 2BV RIECTB S W FERR
ORgEEEC, R20XSiC, RE»S/NMES
TEhZhofaEs (ERAK) & L TEHAL
fo. BgERIEECHEON CABERE THRMAE
1—2] &Lk, RAfkic, Big&sfhofsTEo i

-—

b
* X

2 fefME

1 OB B E 0 A KO

CI O 3 BB

T N
s 1| 2| 3| 4]|s

6 1 2 3 1 2 3

B 3 | 41 | 42 | 44 | 38 | 47
. | 33 | 30 | 43 | 40 | 36

46 51 42 44 43 43 43
35 31 40 42 47 43 43




AELE [BRAK 1-3, 1—4, 1—5] &¢ER

L7z,

3) & B M

B3 o&d ek, i - MEDOKIE
ETIEBZEL, ZoEBORMAKEA SL K
feRMET (T3 l) ZRHOTHRE L. 2L
T, BEE A CES hcigm e MREmm 1~34
&L, RHBE/MEETIEONEAE TREM 1

R

S.Ia
FRER P T g

IS I 5 4
: ]

Illl;l

é
. pox koKX

X

] l 1 1 | 1 1 1 1 1 1 1
1425 3F 44 5464 14£ 24 34 14 24 3 &

thaR R

B4 BE, &E BHIOHE (BF)

{em)
10r o E
Ok I
(kg) 140k XIE N
l'o I-HH
! - 120 5
*30F L i
L : ¢
=~ 1001
tilo- g X
- i ¥
/}\’_?11:5'&
(em)
o &
1601 ok H
F XiE 77
00), ™ 1o} ! 5
50} b
R )
1 120 5 -
*30F I o ¢
e
« wol & y
ol |} ox x X

—

TH 2R FAF sF 6 1R 2R 3R 1T 23R

’

N

ek L

B5 BE, &&E, BIOHE LT

K3 REWE



—130—

~5] EREBLK. WTEHAILT.
4) F F hH B 5) i# |
I-INFEEGOTERESE NEC -y + INERE1AE » 24F « SEFEEWRDOVTI, ITHE

wayea—z (PCBOL) IcHkk Lk Talos  BROZEEMOBAHEMOL.
Systems £t CKE) B L 027V 24 4 —%H

%2 FUERRICEITITLHAOHEE (BTF)

rf & ?ﬁiﬂﬂ A T‘élﬁ%sﬁﬂ F E ®E K
..._.5 P~

fg B (mm) (% B (mm) | F E (mm) | (degree) (mm) (em?®)
¥ |sp| ¥ |sp| ¥ | sp| ¥ |sD| F | sD | Z | sD
1 4| 57.7%|3.65| 75.4+|4.09 | 133.1%| 6.70 | 80.6%+|5.59 | 100.9+| 7.53 | 83.1 | 7.46
Nl o | 60.1 |3.48| 78.1 |3.79|137.8 | 6.68 | 79.5 |3.62|105.1 | 7.00 | 89.8 | 5.54
s 3 4| 63.2 |4.38| 82.3 |3.41|145.0 | 6.93 | 77.1 | 4.66 | 108.6 | 6.39 | 98.1 | 7.39
Tl 4 4| 63.6 |4.04| 84.1 |3.50|147.7 | 6.42 | 78.8 |4.85|118.1 | 6.69 |101.6 | 8.79
g; | 5 4| 67.9 |3.57| 86.9 |3.98|154.5 | 6.79 | 77.1 |4.44|120.7 | 8.20 |110.8 | 8.94
6 4| 70.2 [4.04] 90.2 |5.72|160.6 |10.35 | 78.3 | 4.54|130.9 | 9.39 |[117.3 | 12.61
3 1 4| 73.4 |5.81| 93.5 |6.82|166.6 |11.66 | 78.6 | 6.30 | 142.6 |12.62 | 127.2 | 16.97
4 4| 77.8 |5.28|100.5 | 4.80 | 178.3 9.23 | 75.3 |4.20155.6 | 10.37 | 145.0 | 11.29
B 4| 79.5 | 5.42 | 102.1 | 4.55|181.6 | 8.46 | 76.0 | 4.62|156.9 |10.30 | 144.9 | 11.86
- 4| 82.4 |5.51|102.7 |5.89|185.1 | 9.73 | 76.0 | 4.85]| 155.8 |10.35 | 155.3 | 10.02
4| 80.0 |4.33|102.1 |4.50 |182.1 | 7.25 | 77.3 | 4.36|156.2 | 8.40 | 152.7 | 10.67
&S 4| 80.4 |5.23|102.1 [5.18|182.5 | 9.50 | 78.4 | 4.13|156.4 |11.12 | 155.7 | 12.75

£33 FEEBICBEITIELNHEIOHE (KTF)

rh & ?Erlr‘afgﬁ 5 | N ST

f§ & (mm) | ¥ E (mm) | F g (mm) (degree) 1~3 (mm) (em?)
X SD| =& SD| = SD &= SD z SD z SD
1 4E| 57.8+|3.25| 73.2+|3.28 | 131.0+|5.71 | 81.3+| 3.80 | 99.2+| 5.86 | 79.2+| 6.35
MN| 2 4| 59.5 |3.41| 76.8 |3.53|136.3 [6.33| 79.0 | 5.94 |103.4 | 5.88 | 85.9 | 6.92
5 3 4| 62.3 |3.28| 80.2 |3.93|142.5 |6.53| 76.1 | 4.19 |106.0 | 6.75 | 91.8 | 7.33
4 4| 65.6 |3.26| 83.2 |3.73|148.8 |6.21| 79.4 | 4.63 |122.7 | 7.53 | 99.3 | 7.22
|5 4| 69.2 |4.55| 87.1 |5.84]156.3 |9.34| 75.0 | 6.30 |121.9 | 9.62 |109.2 | 10.70
6 4E| 70.6 |4.23] 89.7 |4.78|160.3 |[7.90| 76.7 | 3.62 |132.2 | 9.71 |112.5 | 9.27
1 4E| 73.5 |4.63| 92.5 |4.95|166.0 |8.71| 77.0 | 6.11 | 145.5 | 10.44 |119.5 | 11.65
% 4E | 74.0 | 4.76 | 94.4 | 4.27|168.4 |8.87| 73.8 | 4.10 |149.1 | 8.31 |126.2 | 9.25
% 4| 74.2 | 4.17| 96.1 | 4.30|170.3 | 7.74| 75.5 | 4.40 |148.9 | 8.66 |127.4 | 9.94
i 1 4E| 73.1 [4.21| 93.8 |4.07|166.9 |6.94| 74.4 l 4.84 |142.8 | 7.48 | 126.1 | 17.65
|2 4| 74.2 [3.72] 93.8 |4.54|168.0 |7.41| 76.7 | 4.13 |143.1 | 7.03 |125.3 |10.45
& 3 4E| 74.4 [3.80| 92.6 |3.80|167.0 |5.94| 77.1 | 4.32 | 140.6 | 8.94 |125.4 | 7.29




—131—

(em)_

lllll

H;li;liu
of | | [l
j
R TR
. XF fe (i 4%)

o fEMMNE (1~5)

o &
-

80
(degree) l
80—-3;1311,5;;;3
701
L T I ! I 1 ] 1 1 1
1F2F3F 45564 1424 34 1424 34
AN Higfkg e

E6 FEEERCETZ2ECHBOHE (BF)

. ) :

]
14{}L ;l Llll
| L 1]

: bl l
120 l
1 l O #5M (1~3)
1001 J; !’ l ® 35 (1~5)
5 L l XF g (h 48)
I ofsMME (1~5)
(d 8‘%'
egree_ L (:_[, g’
! 1s8d 41 R
70+
L—1—1 —t R
{#—2ﬁe3¢.4fﬁ55f.sﬂ:;}fﬁ2iﬁ3£§{iﬁzfﬁ-sfr:
AR e W

T FEEECETZELHAOHR (LF)



~ 132—

R &L EE

BRO—ITH 5 FEOHBIIMEEDOK/NC X
DEBINIZCEMELLND DT, FEDOHE
DORBICPES B ZRIANC, KFFOERKIIELE
DN TKERLTA (B4, E5).

zhicks s, FR-AKE-BHES, —RO
BRERBERL, PFERIFECENTRE, it
DEETHOLNEIBTFBUTFELTLIFRLNK
EOMAsEET 5 BEMSALN:. B4, 5D
bbb ki, SEOHRERIDT, BLdb—
RSN S ERTE 5.

FEOFEICOVTE, ORI TREHERD
b/NMERICOLHE, BHAKI 4T0H, HEH
B2\EER/ELL.

Z05 b, HFREO—FBRORE, BHAKER—
BRE MsHEARE 1-56), EREDS b [ER
B 1~3] Z2zhzho FHEO AFRME LTHL
7z.

FRFEFEOERHER?, JITRLLE.

o, TOHBEIEGE, TiIcRLx.

hFEEIR, Bl b BROHER ERKEMENZ
mLfe.

#ZFO [EEM 1~3] KT, MER4E
EDEMSERLTOAONE SN, $i, i
BeSAEEOMEIZEKE L 2+ 3FED fE X 0 AR
- (p<0.01) KALOBEETH-7c. T [
B 1~5] kBT, Bed MNERSFAX
D 4FEEDFHM B (F p<0.01). IO
BAITh, BB BROMR & RIS - 1 HR
AIERMICA SN,

BEER, FEBROIPREVEEZRTEE
Zohad. UL, ETHECRZ EFICESS
i3, HoRMOFZHERGEELTNEL LS
EZohd. i, TTFOBE, NERAFEK
BOTIHOFEBRES—RETICHT, KEMZZ
1IbF 2 ERAEIRE S EERENED TS T LB

2z ohiz. ULHL, BEEAOKR/NI, HET-
TWBRAE—VEEBREOHREEZIHLC b
ZoNBDTY, SOKHFMABHESHKRETHS.

HBICHFOER - FREERFELX S XEID
HUZRLTOWAS. UL, BEAEIC2WT
3, RECHESIHBRERETH . $1HOBLE
TEd, NERIEEND 3FEAT TRIBLAICT
L, 4FEAT— Bl ERLTWS. £LTS5
FHETTRERL, 22hohERE THRAKERL
TW5. £0%, A3 FET THAXICERZR
LTWa. BRAENRE LRI hHE 2 44
O, MNER1EA, 244, 3£E (XF0
% p<0.05), 44EH, 64, th¥k 1,
EE 24, 3L U AR (p<0.01) ik
, BFEK244E, 3ELE, LFPEELFEE
DOEIH LT HHEE (p<0.05) MH - 7.

T D& DWW/ 4T — iR ARE A3 R M8
D, hWEE2ELET-FRILIBR B A LN
T

REARRIERMRERE, BOREMOTEHRESEK
HLTwaEEZLEE, COBRMBREEQHT D
5T & TV OB BT B ICE S LT
3EBZoNDG. BYHhERIFEDHEEDOLD
CFREOABSHTR, HiciEMAEEERTS
EyEIOhB., LAL, HOBEAKKBOTRS
TiRE L.

FREHFOBEELELELONS N, FROD
Blme, B bRAUKNCEUCREBE OGN
5CEDD, TNODOEISMBTERO.

Ric, EREOER, #48bLBFEEZ100%&E L
Tolfic, REDRD A EE&E 5IBICDONTAI.
RAER, BLOERBEAEALNLE D12 (R
4). '

KA BEAOENPOHEH LIS DT, #EH
I RFEDOEHEDPSHE L DTH 5.

F7o, ®5RAKIC, FEEOTYMEDS 518
MoBEXORE, T1bEEEE 100 & L7z



x4 FELZ10%EL-BADEROHA (BFEDFE)

—133'—

153 i R £l rh ig 3 5 N g
8 T 50.020.61 41.6+0.42 43.8+0.35 43.0--0,33 38.8+0.32
o F 50.040.48 42.010.36 44.040.3 43.1+0.27 39.1+0.42
£5 HEOFEE 100 & L2BEADEDIEOFEOH (&4FEDF)
| & & 7l th f % 1 N 15
- 67.1+0.35 94.0::0.35 100+0 96.60.42 85.1:0.45
i ¥ 66.9+0.55 ; 94.1+0.53 10040 96.2+0.28 84.5:+0.41
F£6 FE (hiE) &TATHE L OHEBEROHER
N == i EE R Y i [
V4| 24 | 34| 4|5 4|6 4| 16| 2|34 142463 F
ok E e E 23 Sk EE 3 Hk ek Aok sk Hesie L2
I = 0.86| 0.53 0.62 0.76/ 0.60] 0.85 0.87] 0.81] 0.62 0.56 0.54 0.70
ﬂ-j fbl“ifil E L2 3 *% ES sk
53{_5) —0.16/ —0.55( —0.45/ —0.21] —0.41] —0.18/ —0.21| —0.42| —0.16| —0.11 —0.15 —0.04
3&: ﬁ lﬂ 2 Fk sk sk ek sk sk sk *ok ok E sk
(3,‘,3) 0.74 0.64] 0.53] 0.71 0.75{ 0.85| 0.8 0.87 0.8 0.69) 0.85 0.90
F y ok Hok Aok ok *k ok % ok ok ok sk ok
FEmABL 0.96/ 0.71 0.41] 0.84] 0.87 0.94 0.96 0.86 0.88 0.66 0.77] 0.81
I I Fik # F* #k sk FE L2 dk £ #ak ok £ 23
g B 0.78 0.85| 0.85 0.64 0.80 0.74 0.76 0.45 0.78 0.66 0.53 0.50
L'y feps s #* * ok # * * * *
(3{_5) —0.19 —0.33] —0.22 —0.08 —0.44] —0.30] —0.31] —0.15| —0.05| —0.31 —0.37 —0.27
;IE:. Im lfﬂ ek &k ik ek £ sk E 3 &k ek sk Heoke sk
- 63‘f33) 0.71 0.69 0.73 0.79 0.86 0.84 0.8 0.71 0.80 0.82 0.78] 0.73
'f' *k ok ek E 33 sk EE3 sk L 23 £+ 3 *k Heske sk
FEmEB 0.87) 0.90 0.93 0.89 0.91 0.91 0.76 0.75] 0.82 0.72 0.8 0.69
TE) * 5%K#E ¥ 1 BKETHE,
G DIEENIAETHS. ThHRFE, Bl WHEZRLU. BREEC DN THEAENEL R

ESRRBEERTCENPHETHS.
COXSi, HEOHRK, 5HEMORIDHE
2, BRELLBIANTF VARSI MU TS T &M
ey ouic.
FEOPT-EBRVMEFRESGR - AN
- BERE, £ UCFEERE OMBERKRESTH
7z (&6).
FARNRVWEEDLNEIFRE T, FFiILk-
THEXHY, Bis bHERES0.55000
bV, FRUBFRLEFKEAINZNT EDE
HTX.
REARICELTE, BToBFPFETRIFRE

> T TH 3 %5, LFOHA TR—EDM
MidHohEha7c. Lirl, READOHAD &
[k, FEREVEIZEZE ANV ENICSH
BEEAOND.

E8 (a, b) &, FHEEMICOVTOEHKNH

- RTH5.

2KRORIKILB T 65.52cm?, 4 F 67.53cm?,
Z LT &&i2 BF 181.15cm?, #ZF 155.46cm?
ThY, BEERED EX BFT 115.63cm’,
LFT 87.93cm* THbH. INFAEICR->THT
b, BELIREOERBF 80em?, LT 72cm?
Thb.



(em?)

—134—

-+

A3

_||_: _
. - = |
i - & = = - & & & L
™ ™ — ™ o — © o ~ [
= - 8 2 4 3 3 # ol
L i ¥ & # 3 < % Z
x e % = e e N v % = C—— I C——

180

140

100

(em?2)

8 (a) REFICHSFEEOROERSMOHR (5T)



— 135 —

...... AN  EY AN RS A

[
Wm ....... _ [ 1. _ L ] _ ‘-m--iiﬁml--l--

[

—

190

.
--I-.H:----::-

mrcmm e m e — - ———— - —— ——— ] ikt it et Gt dt SR Rl R _.II.I _I _

-

8
4
8
4
8
4_
8
4
8
4
8
4_
8

s
RSl
B

]
[T

Nl AR

A3
/N6 SFHE
INEED SEAE 4|'
N4 HE A

=
[

e R
a2 A
SR

100

B8 (b) HEICHSFLEROBEMAHORY (LF)



— 136 —

Vto&sic, FE- FEEMEGRE, FERE
REFICK > TRE LML, EFERICBNT
bELDEBKRESEAEBKE . _

FE, BEOHEICENIPBFREORIN
ELODVWTORENBH#EATETHS. LAL, &
H-xA—vARBELTR, kkomticia
SR EDWE, HEVREKBOBAZEICONT
DEERRHFVEZLLNTOEL.

gEER), hAZFIMET 2:E8), EMoX S
BOTOES, Yy I vY Al E0HEROM,
Ny b, v EEBZ ERELHVLERT
3, REBRKICE UXEHEAXOERAORMAMNE
FLWEBATHWAS. 1EXWE, $BRE, K
BMERELTORFEZENTHIEE, NEED
AT THRIUKRIOBBEEFEFRALTHWSEZ
LR—BIMT 5 LEARIORAERRIIRLT
W5, |

REMORE - ERICHT B4 EOTEOWE
RERERIZ, HEcB 0T, XKXORER S DE
DZTBNVIZETHEPAROMTELEK
XBWERECHTEFH, HEVEEHER, B
B, 773 7ORHRTERCIBID2EDEELT
3.

¥ iR

@ RBCHEBROMU LFAKRESEINTTFE
RBREBLTHS.

@ LUdU, EERHE- EEAEOEI/NFER
4AERE, e 2 EARICR IR 8 4 5 h

7o

® FEICHTZEEOHR, £ LT5EEMN
DRIDEER, FF - BLichbrbsd, 22
—ETh-7:.

@® FRRHE - EEAZLUTCFEmEEMEE
BEP -7, UL LUEMAEICY LU TiEEE O
HmBE o i,

® FERERZRBTICL->TRELIELL, #
FENOBEAZS KTV LSS, KB AR—Y
RARORKICHTIEEBNETH 5 L EZ
%.

X ™

1) Bowers, L.E.; Investigation of the relationship
of hand size and lower arm girths to hand
grip strengfh as measured by selected hand
dynamometers. Res. Quart., 32 : 308—314
(1961)

2) HRRER ; BRIE RN 00, Bk 45:
391—414 (1971)

3) AFIALNL ; MRBHERFICE W 215 RE DTS,
IR RS, 19 : 412—430 (1974)

4) MEE—EB#H s FOA =X 4, ATOF, 57U
R, THMARS, 109 (1980)

5) ARSI RIFAS 5 18 0 Icd 2540
WFgE, AP, 815% ¢ 1 1—15 (1982)
6) BHEF, FEEME ; MERM O, KHBF

%, $10S : 55—64 (1966)

7) EAELL, PO, NERKR; HOEORE,
BARRELE~DOT S u—F, KEMEEE, Ei,
162—165 (1981)

8) buaF v VE, BAKK WK —iR;HHE
BURES, AMOZRE LTOMNFET, AMH
JE, H5i, 114 (1975)



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11

