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Abstract

The aim of this study was to provide the 2 and 3 dimensional statistics requisite in the sizing system
and design of gloves. The 64 2-dimensional static measurements were selected to provide information
about hands. Participants in the study were 824 adults, aged between 18 and 64. To summarize the
information from the measurement values, a Factor Analysis and a Cluster Analysis among multivariate
analyses were performed. 3-D scanner was used for visual results of hand shape of each cluster.

The results were as follows. Twenty-two items were used for the factor and cluster analysis in order to
classify the adult hand shape. The variable quantities that are explained by a total of 3 factors amounted to
under 79.37% of the variable quantities. The definition results of the factors related to the hands are as
follows: Factor 1 is the horizontal dimension, the thickness of hand factor; Factor 2 is the height of the
crotch; and Factor 3 is the vertical dimension of the hand. The adults' group hand was divided into 2
clusters according to a cluster analysis using factor scores. The characteristics according to hand type were
as follows: Cluster 1 referred to high horizontal dimensions and thickness, rather small vertical dimensions
and crotch height; and Cluster 2 represented the rather smaller horizontal dimensions and thickness but
longer hand length than Type 1. To provide specific shape data of each cluster, 3-D scanner measurement
was performed. 3-dimensional data base was developed for each cluster type and visual information was
provided.
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Crotch13°] 650| 7.1| 69.0| 68| -8.30%x
Crotch23%°] 98.3| 7.0| 104.8| 7.3|-13.06%%*
Crotch3¥°] 96.7| 7.0| 103.3] 7.2 -13.29%**
Crotch4¥°l 842| 6.8 90.3| 7.0{-12.43%%*
BEA-EEL) 239.8115.1] 256.4|15.5| -15.53%*
HEA-EEo) 410.3|20.7 | 435.8|22.9 | -16.74%+*
23| -FH o] 3004 | 18.1] 320.8] 18.1| -16.23%**
o7l Ea do] 318.0(21.4|334.0(20.8 | -10.86***
7o) 518.2{30.7 | 544.2|29.7| -12.33***
QrEg7o| 418.7(26.6| 448.1|26.7| -15.81%%*

HEXE 1 246.1(21.0| 246.0|20.6| 0.08

2ER S (Flexed) 292.5|34.6| 293.933.3| -0.60

HAgEd 1 303.3{31.8|298.1[29.6| 2.43*

ABEH) 1(Flexed) 302.1{33.4]300.7(32.6| 063

olef ZE¢ 248.9(22.4| 249.6|23.0| -0.46

ol AL 170.4) 14.9) 168.7)15.5] 1.57
7)(cm) 161.9] 6.6 169.9] 7.1] -16.88%**
A (kg) 61.5[103] 639[10.5| -3.31%*

*p<.05 **p<.01 ***p< 001
29l gago) 2 54
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<E 9> 3XHH HFXo RyYY W, EFEHXY

- 5 A 31 4 2 value
Mean S.D. Mean S.D. Mean S.D.

Bk 245 25 | 250 3.2 24.1 1.9 -0.797
&40l 182.0 107 | 1759 10.4 188.0 7.2 3.712%%
&upezlo] 106.2 6.7 102.4 6.1 110.0 49 3.765%
19 &7k o] 56.3 42 55.3 4.4 57.3 3.8 1.337
23 £71 el 67.7 55 | 653 4.8 70.1 5.2 2.623*
3 &7 o] 74.3 57 | 72.0 7.0 76.7 23 2.448%
44 &7 o) 69.3 48 677 5.5 70.9 34 1.868
58 &7l o) 55.7 78 55.3 10.3 56.1 4.4 0.277
714 Z(Proximal) B}t] o) 42.9 3.8 40.9 4.1 44.7 2.3 3.054%%
ZAF(Middle) wl]Z o] 27.1 3.0 26.8 3.4 27.4 2.7 0.541
wFH Z(Distal) #}c]Z o] 237 22 22.9 2.1 24.5 2.1 1.942
+EEEY 1612 11.1 161.9 13.2 160.5 8.9 -0.341
+54 1935 14.2 193.9 16.5 193.0 12.1 -0.177
HAulEEY | 234.9 17.1 2325 18.7 237.3 15.6 0.751
HEEY H(Vertical) 2293 172 228.3 17.6 230.3 17.4 0.313
4 &7tehEd) 61.0 4.6 61.2 5.2 60.7 4.0 -0.274
2 &71ehEd) 58.5 4.6 58.8 55 58.1 3.8 -0.388
3 &7tEEw 59.7 45 60.1 5.3 59.3 3.7 -0.439
4 &71ekET) 56.3 42 573 5.0 55.2 3.1 -1.406
sl &rtekE) 48.9 3.7 49.1 4.4 48.7 3.0 -0.290
21441 78.6 53 | 78.3 55 78.9 5.3 0.305
Hoj &) 98.0 7.9 96.5 7.7 99.6 8.1 1.084
£E1H| 54.5 4.1 53.9 43 55.1 3.9 0.800
13 €71 29 vy 19.6 23 19.6 3.0 19.7 1.3 0.078
23 &1k 29 Wiy 17.9 - 1.4 18.0 1.6 17.9 1.3 -0.254
29 &7 99 vrjuy) 15.3 1.7 15.5 1.5 15.0 1.9 -0.877
KL = e R =B L] 17.9 14 18.0 1.5 17.8 1.4 -0.379
3 &71e 219 vy 15.6 1.5 15.8 1.6 15.4 1.4 -0.736
49 &7t 24 woyy] 16.8 14 16.7 1.6 16.9 1.1 0.261
44 £7)2 49 ooy 14.5 1.3 14.6 1.4 14.4 1.2 -0.422
s &71e 29 wiojuy 14.7 1.2 14.8 1.4 14.5 1.1 -0.595
53 &1 49 mpohAb) 132 1.3 13.3 1.3 13.2 1.3 -0.138
Crotch1%0] 66.5 4.1 66.1 4.4 66.9 38 0.533
Crotch2%°] 100.2 6.9 96.6 6.2 103.8 5.7 3.319%*
Crotch33%0) 100.3 6.7 97.1 5.5 103.5 6.2 3.008%*
Crotch4%0) 87.8 6.9 84.5 5.4 91.0 6.8 2.895%*
257 1(Thumb) 36.8 3.6 37.5 4.2 36.1 2.9 -1.013
57 2(Metacarpale) 25.2 2.0 25.4 2.2 25.0 1.9 -0.530
7](cm) 167.5 8.4 162.9 8.2 172.1 5.7 3.578%%*
B2 (kg) 61.6 9.7 60.7 11.3 62.5 8.0 0.503

#p< 05 Fp< D] FHEp< 001
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<¥E 10> 3D HFX|et Y H™X|o| bR - B A= (&1 mm)
ks = Sk P Z8A A= t-valule
Mean S.D. Mean S.D.

&4 o) 171.1 10.6 182.0 10.7 -10.9 -3.968%**
&l o] 96.1 6.1 106.2 6.7 -10.1 -6.113%%%
1 &7tz o] 56.5 34 563 42 0.2 0.250
29 &7 o] 67.2 4.6 61.7 5.5 0.6 -0.437
3 &rtE el 75.0 5.7 743 5.7 0.6 0.422
49 &7l o] 69.0 5.1 69.3 438 0.3 -0.252
5 &1 o) 53.4 43 55.7 7.8 2.3 1411
7} Z(Proximal) 7}tjZ o] 41.9 6.3 4929 3.8 -1.0 -0.723
FdZMiddle) ] Z o] 26.9 1.7 27.1 3.0 0.2 -0.361
2d-Z(Distal) vlt] Z o) 23.0 3.0 237 22 0.7 -1.086
S5 159.3 11.8 1612 111 -1.9 -0.630
&5 1959 125 193.5 14.2 24 0.706
HlEEe 1 240.7 16.8 234.9 17.1 5.8 1.322
HulEE [(Vertical) 233.6 17.4 2293 17.2 43 0.955
19 E71eEEd) 62.2 47 61.0 46 12 1.009
29 E7heEY) 58.9 40 58.5 4.6 0.4 0.397
3 Er1eE 60.8 42 59.7 4.5 1.1 0.937
4 E71EHE) 57.2 42 56.3 42 0.9 0.849
59 E71EEY 498 3.9 48.9 3.7 1.0 0.996
ERE LI 82.0 53 78.6 5.3 34 2471
FH &ufug 100.0 79 98.0 7.9 2.0 0.958
S5 578 35 54.5 4.1 3.3 3.372%%x
1 71 29 e 20.8 1.5 19.6 23 12 2.351*
23 &7k 29 viryy| 19.7 1.2 17.9 1.4 1.8 5.313%%%
29 &7k 949 oy 17.0 1.2 153 1.7 1.7 4.668*+*
3 &7he 24 ey 20.2 1.3 17.9 1.4 23 6.439%%%
3 Erhe A9 vleue] 189 8.2 15.6 1.5 33 2.199%
49 E7he o9 mheu) 18.9 1.2 16.8 14 2.1 6.290%+*
44 &71er 49 ey 16.1 1.3 145 1.3 1.6 4.914%%+*
59 &7 29wy 16.4 1.1 14.7 1.2 1.7 5.881 %%
5H &7 49 sl 14.5 1.1 132 1.3 1.3 4.018**
Crotch 13¥9] 63.1 4.4 66.5 4.1 34 -3.061%*
Crotch 23] 95.3 6.3 100.2 6.9 49 -2.860%
Crotch 3%¢] 95.3 6.2 100.3 6.7 5.0 -3.010%*
Crotch 43°] 84.2 6.2 87.8 6.9 36 2.114%
257 (Thumb) 427 6.6 36.8 3.6 5.9 4.276%%x
&5 [(Metacarpale) 28.5 47 252 2.0 33 3.472%%%

*p<.05 **p<.01 *+%p<.001

- 1309 -



114

81=20)

FalalXl

Vol. 28 No. 9/10, 2004

g xpols= 3D Eg X9 A4 3
32k AA A 9} o] JAASFAHAT} Ao
Ao FHHE o] ohr &4 Y A&
U7t gl el 7] i 32k FRAAUdAM &
g £9] 32190 AL Auto CadollM E&fo] 2}
ZRHAM FAEAA AE sFEdIA
B3 Aoz AF=rt dojie & & Yotk &
e 33mme AHSAA Y gtol o 2A e
ov 2E E7betuttunlolA fof§ Atolrt
AE o] AdEAA 9 o] o AA dehgth &%
[(Thumb)& 2EF &£7hghe AAEYA 2ot &t
23S HES &9 Ay FAE 2D Tl
Erbehg AdagA dd A
o) 712 ApAolA Rt 238 ATo)7) wE
AErtee] 249 FAE A £ok 330 53
9] £FA 13ke] #A vehd Aoz Atgdch
AHEE @Elﬁiur 2 FoE F4 A 717l

_1.4044

L J}U JIN'

oL

_’C;f_
A% 329 2N E

o2l

!

J[}lv

o el Fae JPDJOH e
7ol weh EHA 9 Aol

Ag=gelM ne} A
o) Ao A7 why
FaloF Bk 9Re
AAZAE PSP o2 PojH
= dlolEi7l o ek Hlolgz 2 4 givh. 2en
LA E o83l AA ) HH ClolHE We
A7 e F AT ol2 Folo] 3349 BT

%é
D 54&
84S B

Hol|gk o

Sz
=
Rk
ol

J

[ Ly

diolefuo]23}stm EE3HE dlolE F2Hhdo] A
ek, B8E, AR Y, AT ©@E,

AR Hole) & § 7129 BAEE H2T
Wl o] A AAXF Fge HPHoR
AY 4 9 oz ARAT A2} 3D 54

2700l Azwe) Hol7} glgol SR ot 374
AFE =& o];q]zz-] HhH o g x].a =
e 715 44, 53 A S Y 2535}
ol e HEZE Jdojok & Aotk Ed do s
B4 ol g A Aot &4E 55
QA7 ol AFEofoF & Zoln.

Iv. 8 2

B AFolMe 82489 4l W E tidem 4

- 1310 -

>
e
X
o)
A
ol

)
[\
)
re

9 &S 2 e guEAHY] JIdoR FRHIAL
&9 P8 [E3el] o 5L Aoz &t
E &5y BE4g EUlz A7) Uil AA|, s
2] 52z} 39t X3 3D scanner® ©]-&3F 3
24 JARAE Bl Ruds, PFIHA, A8t
UEA e B, AT, 4 AFE AAE A &
2 2i}% % 3219 AlE FB DBE FE3sIaA}

sopaha Thest o,

Q\L
=R
9
JIN'r_R
O o H
o
O

ﬂl‘mw

. w2 A AdQle] el EAMAR 3
el ade] FEHAT 89 12 &9 FA, &4,
uH] So] 4o grez A Faksla o] £4 3
A A7, FA B ApA g 289 4 A= E
Eldl= a9leltt 99l 2= $uld Folof gAjrt
2ol Fol& MAHslal v ALSZE Crotch 149 &=

1 7F B ko] WEo 2 A Hasta vk &, &

2= futet He 3 3715 epdn. 29l 32
:’:7‘:_101, $uigtgo|, 718 ZdolE é‘:“sﬂ =89
02 &9 FHZo|E e 8Rlolt) o] ite] &

Aol sl 2709 2 5\‘% BRI f
F 12 &9 54, YA, FAF 23 FAeH Enp
Bl &ntete] Eolzt &3, &9 FHAY
E7o], &7tetdol wgt A veht &9 Zolrt
Ao T How EE3 Fejo| &t &8 2
o] JH A7 FA &, &2 24, 99|, FA7t
FolAY 73 15T Zon] Eupe golot £,
&7t dols A7 vehd &9 FH A7)0 gH=a
717} 5@ 190 vt v A Feioll &3t}

2. 22t FAE BHstd ERE /%0 =
3D EF A g dlolEHlo]AE
Ed oa‘)ﬂ I 4 g 30%S el 33
23& "”\]3]'95‘\1:]' a3 &4 % 3l

rf _lﬂ,o

[‘

HI !‘ll‘

N e oft r*°
o i Jl
o FP>

o
of

%
g 3H%H% & gHge AR

e
don pg

lo
Uk i to

4

o

>,

o

£ o

N

* %
o,
kD
st
Y do
oft
M
0
ih)
u

2
o
o
Hum

=3 ?ﬂzﬁ olz]gh P o
Ik 2 8% 3|1 FootjoyAhe
27tA o] Fel R ARt Aot 3 3
F3 20l FEH= RegularB 2.2
o ¥l Al AbgElA AHET Fe o

Ao (m
Iz 1 e >

r>-9-

)

o &

it
zl
lo

o e B sy
g oo M

2o Lo B
2

a8 e
)

b

7}



AZi0] Mty SA2 5 &89 2XHA & 3K HIEHES DB st it 115
3, 5 G B9 Caderds) A Erft ol 0 T2
E7iere He Aol AP Fuz 2 Avel §
3] 19 EH“/‘-E]E} A5k o) gt £33 x| AAHL AAF. (2002). FHUESZHFEA} BHE ek APdAAR,
A A QA BT 2A g 2AE el dxRFARATA
A7t BT, T 2 @pliE e e T A (D R ) R AT
WY AT DAL EZFBGI L, 11, 107-113.
o ol 7tz R 7je) fB e ezt = 2 e (1987). SEAFE & Wejo] o AT, P
EAo] FA7M gk A5 TS AgolAE vie 28 =2 ]0(1)
Al Ba8 AY o= ALgEo] E4E AASAT = SFL, 89 olHI. (2001). T 4219 & K9 2AX
3l o2l %k A2 7]2231}5& ste] &0 )3t A3 o #3 A7, Eﬁ’z}‘if +2 813 2001 H 7 8= 3 7,
AR 75 sl 3ALAASA o] HAH olotel. (1985). Y& Fz/o) e 7R A Y= A7 =
Slow oleid YA Ae) DB FEE Foiel o 2] Y FU EERAE G0 S
AR ol SR AF AR o e weln | TR SIS e e
7t &g sjojer & Aol 27190 AZH R BT B AT W, U T 18
B AFE £ EA B 3 InEdH X4 AolA] T 64N S BAS R g9 75157, 28(3/4),
A A dgk 71252 wlolg wlo]x7t gl AdEol 509-520.
A RE EAo| o]Rolf7] R FLAT M= FTREHS]. (1999). YHASFHH. KS A 7004,
B Ao AR &9 538 2 3394 GAHEA ) LU, (1999). JHFFE] KS A 7003,
s = N http://www.footjoy.com
—g—fjﬂ Cﬂ?ﬂ' AAHL Aol olFelAe} ?;l— el ISg 13999-1. 21;99). Protective clothing-Gloves and arm
w3t 339 A S8 JaME S e agai ~
guards protecting against cuts and stabs by hand knives.
A2k AR A2 Sol B9 Lt AT 94 150.
Qe "AY7=A] olejdt BEs ¢ ]’—‘3—4 &) vkl Research Institute of Human Engineering for Quality Life.
ek A3 w9 w53 Ao, B3] &5 (1996). Human body dimensions data for ergonomic
3t 3319 A ol g AFs= @_gsp AR o];}_ design. Japan Publishers, Inc.
WA oo R 23d AT AFL 93 & Tremblay-Lutter, J. E, Crown, E. M. & Rigakis, K. B. (1996).
- Evaluation of functional fit of chemical protective gloves
-?_4 3 AASAR 712 AL TS, S, for agricultural workers. Clothing and ]ljextiles Refearch
ST 24 3 U 33 /IS ZRES Journal, 14(3), 216-223.
FFEsh Aol Zag Ao AtRHTL

-1311-



