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[Abstract]

This study aimed to analyze the hand dimensions and morphological indices of obese middle-aged women
and to classify hand shapes in order to provide fundamental data for the design of hand-related products.
The study subjects were obese middle-aged women based on three-dimensional anthropometric data from the
8th Size Korea survey. Analyses were conducted on hand-related measurements and morphological indices.
The results showed that the hand morphology of obese middle-aged women was characterized predominantly
by thickness- and volume-oriented features. Age-related differences were observed not in the overall hand
structure but rather in localized changes at the finger level. Factor analysis identified five underlying
components of hand morphology: hand size and thickness, hand structure and proportion, finger length, hand
volume and three-dimensionality, and finger length ratios. Based on these factors, hand shapes were classified
into four types: size-thickness emphasized type, finger length emphasized type, proportion—length ratio
emphasized type, and three-dimensional proportion emphasized type. These findings indicate that the hand
morphology of obese middle-aged women is not defined by a single size dimension but by a complex
structure integrating thickness, length, proportion, volume, and three-dimensionality. Furthermore, the results
suggest the need for a multidimensional, morphology-based customized design approach rather than a simple

length-based sizing system in the development of gloves and wearable products.

» Key words: Hand dimensions, Morphological Indices, Obese Middle-Aged Women, Hand Typology,
Anthropometric Analysis
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I. Introduction
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II. Theoretical Background

1. Structural Variability and Morphological
Indices of the Human Hand
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2. The Relationship Between Hand Morphology,
Functional Characteristics, and Body Type
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IV. Results
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Obese Middle-Aged Women
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ZiyEtoiud]  1.85em, YRS Ay
1.77cm, AP7|&715eud] 1.56cm=z YERHT £
gh i Eee ARE7 S E 5.89cm, 5
A&7 6.01em, §HX&7=5 70 =2
5.69cm, AW/|&7F=bE0 g 4.84cmGlon, U]
L g3 8.18cmz UERITIcTable 3>.

= NP

Jlo rp 23 oE Ho

rE i rE
Jg oy J

Table 3. General Characteristics

Item Min Max | Mean | S.D. Skewn Ku.rtos
ess is
Age 40.00 | 59.00 | 47.35 | 5.50 391 -1.07
Weight 55.60 | 114.30| 71.84 | 9.77 1.196 | 2.446
Stature 147.30 | 17258 | 159.06 | 5.24 139 -.046
BMI 25.00 | 42.06 | 2835 | 3.27 1.532 | 2.628
Hand length 15.32 | 18.81 | 16.96 .70 195 -.188
Finger digit 1| 358 | 574 | 462 | 37 | 002 | 035
length
Finger digit 11 535 | 730 | 634 | 43 | -047 | -418
length
Finger digit 1| s 05 | 814 | 705 | 43 | 070 | -333
length
Finger digit V| g4y | 769 | 651 | 42 | 229 | -231
length
Finger digit V-1 365 | 596 | 490 | 43 | 0% | -279
length
Finger digit I tip
to radial styloid 8.46 11.24 | 10.01 .60 -.248 | -576
length
Finger digit I
base to wrist 6.35 8.31 7.32 44 .059 -.679
length
Finger digit 1I
base to wrist 8.94 10.91 9.86 45 246 -.480
length
Palm lenath | 97 | 1102 | 994 | 48 | 271 | -668
perpendicular
Finger digit IV
base to wrist 8.62 | 10.73 | 9.61 44 232 -.508
length
Finger digit V
base to wrist 7.80 10.05 | 8.93 A48 247 -.607
length
Finger digit I
base to finger 417 5.77 494 33 .065 -.153
digit II length
Finger digit 1I
_ distal 137 | 196 | 159 | 09 | 300 | .893
interphalangeal
joint breadth
Finger digit III
. dstal 138 | 186 | 1.0 | 09 | 134 | -120
interphalangeal
joint breadth
Finger digit IV
_ dital 126 | 179 | 151 | .10 | =110 | -128
interphalangeal
joint breadth
Finger digit V
. dstal 117 | 163 | 140 | 09 | 015 | -411
interphalangeal
joint breadth
Finger digit 1I
_ proximal 147 | 209 | 183 | 10 | -171 | .155
interphalangeal
joint breadth
Finger digit III
_ proximal 149 | 214 | 185 | 11 | =016 | -095
interphalangeal
joint breadth
Finger digit IV
_ proximal 147 | 208 | 177 | 11 | 141 | -085
interphalangeal
joint breadth
Finger digit V
_ proximal 131 | 186 | 156 | 10 | .164 | -354
interphalangeal
joint breadth
Hand breadth 7.19 9.09 8.18 .37 .032 -.202
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Finger digit I
interphalangeal
joint
circumference

5.48 7.07 6.12 .30 335 .087

Finger digit 1I
distal
interphalangeal 426 5.70 488 25 262 155
joint
circumference

Finger digit III
distal
interphalangeal 4.45 5.67 5.03 25 090
joint
circumference

-.240

Finger digit IV
distal
interphalangeal 3.81 5.45 4.68 27
joint
circumference

-.016 143

Finger digit V
distal
interphalangeal 3.51 4.80 409 25 173
joint
circumference

-.284

0.41, ZANA|Zolul(2DUD)E 098, NI o]l
(3D:4D)= 1082 EAE|9ict. 712 37] AIolA 7
AF71AI%0] Bito] 0.93, FAIZ7IALLE 0.85, WAIZ
7R 0.882 LeR} £712t Zolo] u]sh A717} vl
A SCEAL AL BAth £F FEAIRY oot
AEr AWEOE 518 7h5a WYl o] Baste] B4
o Hgat 2502 WUHolch PAHOR gt -.108
~A411, dex - 410~.8519] HYE Ho] AMyrdo g ot
YA $EG Yebieh ol el @ A7el 45
O ESS
o2 BEE|QClTable 4>.

T

o rp

Table 4. General Characteristics of Morphological Indices

Finger digit 1I
proximal
interphalangeal 5.13 6.57 5.89 28
joint
circumference

-.055 | -.391

Finger digit III
proximal
interphalangeal 5.25 6.74 6.01 .30 006
joint
circumference

-.443

Finger digit IV
proximal
interphalangeal 481 6.58 5.69 32 076 .004
joint
circumference

Finger digit V
proximal
interphalangeal 4.12 5.61 484 28 112
joint
circumference

-.155

Finger digit I
base 6.22 8.08 6.96 37 391 117
circumference

Finger digit 1I
base 5.60 7.86 6.59 42 184
circumference

-.135

Finger digit III
base 5.63 8.13 6.63 .48 363
circumference

-.099

Finger digit IV
base 4.81 6.58 5.69 32 076 .004
circumference

Finger digit V
base 4.12 5.61 484 28 112
circumference

-.155

Hand

. 17.42 18.56 .83 148
circumference

21.80 -.127

Hand thickness 2.51 3.64 2.89 18 .705 1.491

Hand
thickness(2/3 3.45 5.00 401 25 277 664
point)

FEixle2 TIesA =4 A SRS B2
2.08, 2=FRIee 115, EARR»E 2.39, SJAR 4
= 4.89, 2HIEH| &A= 0.592 UERITE 712 Zo]
vl2] |0l Ms GR1ZolH]| Bto] 0.37, FAZAoHlE

r

W

Item Min Max Mean S.D. Skewn Ku.rtos
ess is
Hand
slenderness 1.90 2.37 2.08 .08 273 152
index
Hand volume
- 1.02 1.26 1.15 .04 -.106 | -.286
index
Hand mass | 530 | 247 | 239 04 | -103 | -224
index
Hand
thickness 4.21 5.45 4.89 22 123 -.058
index
Paim length | o0 | 43 | 59 | 02 | 308 | -113
ratio
Digit I length | 53 | 42 | 37 | 02 | -082 | -410
ratio
Digit Il length | 37| 44 41 02 | -314 | -110
ratio
204D length | gg | 490 | 98 | 04 | 263 | .45
ratio
304D length | o7 | 499 | 108 | 04 | -105| 851
ratio
Finger digit II
thickness 79 1.1 .93 .06 .240 466
index
Finger digit I
thickness 74 1.03 .85 .05 A1 698
index
Finger digit V
thickness .75 1.07 .88 .05 351 402
index
40~50t] 5 o9 & Ao tigh AFE Aol

w4t Ak, dochet 5oc) 2o B, 71, AR|71A-7
Rl&7krzolol i oI5t Afol7t Ltefiith<Table 55 T
AFoz AHEY, SRoE 4007t SorfRrt £ 3he
wolon, 7] £ 400t o 2 o2 Uehick. vl
BMIL 4009} 50T) 7F §0J%t Ajol 5 Bolx] egtct.

& Tl 7o) YRoJA hRE AR 2F 903t A}
ol7} LA Qr9LoLt, QiAI7 - 7Rl o = 40t
7} S0ChECH QojatA] 2 J0.2 BAEICE ARIE7tA
Mol A0cfolA tha 2 %S ol $AR0R §
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olt Aol LFERIR] QIQiTh. T3t £A1417100], QARI&7L [ Finger digit v
base to wrist 8.95 (.50) 8.89 (.45) 773 441
FAAA0], BRE7IAA 0], BHR|&7=FA o], Al length
7271 R 7o), AR 7% &7t 2o], AdlTRlNZlo Finger digit I
&7 | &5 71& &71= 2o, S8l base to finger 5.00 (.31) 4.84 (.35) 2.906 | .003%*
S U Zol FRoME AFAT 7 72tk xo|7t ,‘jfg't I ('f“_ft;
inger digi
A] Xkt o] oy =7 £0] x| Zo] 2 i
Herd el ol @ il e del Aol & | sl g g i | e |
o RA7t QU] AT |80k 98 £ o] | ot
5 5 Z Fi igit 1II
FZoMgt AerEel xol7t Uelde Bofze, nger dig
#712 1qu] oA BOlC]LEe S7I0CILE] B | interphalangeal | 17 (08 | 160 (10) ] ~s04 619
- - joint breadth
oA 40E419¥ 50ch 7t ROt Arol7F UERAA] 49T [Finger digit Iv
P distal
A7 o]—E. A L= ZF Xfo|7 A
ke F2l TR tiR AT L RROIZE ROSEAL L Cangear | 15T (100|150 (10) | 451 | 453
(35 FOD:] }\H77]_,_7} EI}EJEE]‘— 50[‘]17} E)f}\ = 7:101: joint breadth
N Finger digit V
S ugloL} SAR0R geojgt Aol LelAl glsleh e T U N
g Supeyy], &z, 257, &5A2/3 A1A) 9A 'j;?;f“bi'gggfha'
AT 7 9OJ3t Alol2 HolA] gkt Finger Giit I
proxima
é, 401:‘]1% %‘—?‘7“9‘} 7]7} E] ﬂ, %17(17]73_7&]7(]7'}_\‘7} interphalangeal 184 (1) 181 (12) 1.407 161
2i7lo]of A Al o2 2 Zke walr) uiy of2 joint breadth
=E7jolo] 4 Alth oz 3 Zhe Beck W Che Jont prezdin
o] & x| SHEE L 21 K] oo i
o] & R FFAM = AZAT IF 7t Alo]7t LﬂlEHﬂL inte"r;ﬁgs;eal 185 (11) 185 (12) | -026 | 979
A ottt Ao g & off 40~50 9 /2] & Al | joint breadth
At Aol gt E2 AU Alo]g Hojyurhe o | Finger duty
sl s proximal 176 (11) 178 (12) | -644 | 521
2 A& do] =oAL At o g Rpo|rt LR = 7 |Qt§rfhbalan§§hal ' ' ' ' ' '
_ _ joint brea
= BAT ol2ish Ak AF St Wt & FEPF  [TFRinger digit v
YLA o7 Hels7| B 57 &71 9o 47 A% inteﬁ;‘;ﬁ;g;‘;eal 155 (10) | 157 (11) | -882 | 379
Al2olH HEIRO 2 Wkl JhsAdo] 98-S AJARICE | oint breadh
Hand breadth 8.19 (.36) 8.16 (.39) 482 315
Finger digit I
Table 5. Comparison of Hand Measurements by | interphalangeal |, o 5o 017 (31) | -164a | 102
joint
Age Group circumference
Item 40s 50s t p Fingjr '::iilgit 1
Weight 7308 (9.31) | 6953 (10.24)| 2.255 | 025+ o dista )
Stature 16017 (5.18) | 15701 (4.74) 3852 | <001ees |nterpjr:iarlingeal 486 (.23) 492 (.27) 1.431 077
BMI 28.45 (3.01) 28.17 (3.74) 512 .609 circumference
FHand Ier.1g.thI 17.02 (.69) 16.92 (.73) .830 .408 Finger digit III
e d;]g't 465 (36) | 457 (38) | 1397 | .164 distal
__length interphalangeal | 5.02 (23) 506 (27) | -1.104 | 136
Finger digit T 39 (43) | 626 (42) | 189 | .060 joint
. Ieng'Fh. circumference
Finger digit Il | 707 (43) | 701 (420 | 858 | 392 Finger digit IV
length distal
Finger digit V 650 (.43) 651 (41) -.157 875 interphalangeal 4.68 (.27) 4.68 (.29) -.043 483
length joint
Finger digit V| y o1 (44 | 488 (42) | 430 | .68 circumference
length Finger digit V
Finger digit I tip distal
to radial styloid| 10.02 (.59) 9.99 (.63) .303 762 interphalangeal 4.06 (.22) 414 (.29) -1.916 057
length joint
Finger digit I circumference
base to wrist 7.31 (.47) 7.35 (.38) -.505 614 Finger digit II
length proximal
Finger digit II interphalangeal 5.88 (.27) 5.90 (.30) -.302 763
base to wrist 9.86 (.46) 9.86 (.44) -.101 .920 joint
length circumference
Palm Igngth 9.95 (.49) 9.92 (.46) 460 646 Finger F:hg|t I
perpendicular proximal
Finger digit IV interphalangeal 6.00 (.30) 6.05 (.30) -1.316 190
base to wrist 9.63 (.45) 9.58 (.41) .808 420 joint

length

circumference
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Finger digit IV
proximal
interphalangeal 5.66 (.31) 5.74 (.32)
joint
circumference

-1.613 109

Finger digit I
base
circumference

6.98 (.39) 6.92 (.32) -1.497 163

Finger digit 1I
base 6.61 (.42) 6.56 (.44) .985 276
circumference

Finger digit III
base
circumference

6.64 (.49) 6.64 (.48) 597 484

Finger digit IV
base 5.66 (.31) 5.74 (.32) .041 968
circumference

Finger digit V
base 481 (.27) 488 (.31)
circumference

-1.613 113

Hand

) 19.58 (.83) 19.54 (.84) -1.497 772
circumference

Hand thickness 291 (19) 2.87 (.15) 291 246

Hand
thickness(2/3 4.02 (.26) 3.98 (.23)
point)

1.165 293

*xxx p < 001 ** p < .01 * p < .05

Table 6. Comparison of Hand Morphological Indices by
Age Group

Index 40s 50s t p
Hand

slenderness 2.080 (.077) 2.077 (.087) 275 784
index

Hand volume | 150 042y | 1156 (046) | -616 | 539
index

Hand mass | 505 (035) | 2396 (036) | -722 | 472
index

Hand thickness | 77 (217) | 4918 (214) | -1.163 | 247
index

Palm length 585 (018) | 586 (014) | -447 | 655
ratio

Digit Il length | 5,0 (019) | 370 (016) | 1925 | 056
ratio

Digit I length | 5 (01g) | 414 (014) | 457 | 649
ratio

2D:4D length 983 (.044) 961 (043) | 3.131 | .002%*
ratio

3D:4D length | gag (037) | 1077 (038) | 1828 | 069
ratio

Finger digit 1I ~ "

hickamee ey | 924 (058) | 945 (055) | 2273 | 024

Finger digit II B "

e o | 849 (052) | 865 (044) | -1.986 | 049

Finger digit NV B

e o | 872 (055) | 883 (051) | 1227 | 222

*xxx p < 001 ** p < .01 * p < .05

40~50t] S B|RF o/39) & FEfR| 40 Tieh AFE
Aol 5 AR 2y, 40thet 500 rofl= 2D:4D ZofH],
A ER7 IR, SR ER7IRIN fofeh A
oP7f UERHT: W, EARRS, 2, SAIER
7 SUAIR S, SufEHIEA] S, A7 oN], FA

5\_7}2}710]3] 3D:4D 710]1;]] al H]—;(]A\J}El-%ﬂxl
YA 7F 89J3t Alolg molx] ik,

=

I
= 3

l__

£71e Zolo} sl A|5olAL 2D:4D 2ol 7} 40
cholli s0chct Qolsbil 3A Uekdet ol 4ochrt
50]:Hoﬂ H]éﬁ 7—17{]5\_7}E}q /\H:H?H 710] H] Oo] ]:—] = 7:]61:
2 89S ojujgict. vinl, ZAx|&7eizols], FA|&ke
Zojs] % 3D:4D Zolsl: AT 7+ Ol Afol7} Ut
ERER] Qe

271e F719 B ARoIAE ARIETIRFIIRS
o} FR|&71eE71x147} B5 5000l 40ch=rt Qolst
A 27 Ueht, s0cke] Zxlet FA17E Zolol] ulah Ay

Moz o F2 542 AUL 2oz BAEch Jay
SIRIE7RR IR ARAT 3 IR Lol Hol
O}OH:}

=31, 2 AR FeR2 Wt 2ARAL, £EEA
2 2AIRRIZ, £UAAIS L dulel@AIRE B8 40
chet 500 7k -golat &folt Lepia] ik ol 4

ulgt oo & AAA
9 2ujct B2 o] mjet E3g Atolg Holx] 9]
u aoleto] oAl vl gt E7lolAE Ao] nje
wsp} Uehd 4 9182 ojujiti<Table 6>,
=, 0chi 2D:4D Zolu]t AhH o2 2 Uekd v
W, 50c= ZixIek FA19) F7IAI47t Yoz A U
2
2

AAAR

L=

N7, 28, AR, JAR

] eI A=

Bt Dol oisie] & FepR Ao duan
S0l Afol7h UetubA] Slok, 4 wlgt oiyo] &

L Aol met 2 WakRohs Uy 2vkto] w2 F
| S0l ARHE Rfol7t Ui Zloz sjigc,

N

2. Hand Shape Factors of Obese Middle-Aged
Women

£ ARAE 5 B)7t ojxe) & Fe) 5
o2 mjofs}r] 9jsto] RQIRAS ANSIITE Re1RA
A W5 7 FEat slHe) Wabde Tefstel L Al
LS Aot &0 HEA ol
78 ALY YRS PS5 FH0R B 2y
stk 52 RN SRt HuE AFshs
FYSL B TP A9 W4 T oz 9l
891 1x0] 9% 9 a4} ofzigo] WA 4 glom
2, 2 Ao 29 ] 3
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oS 7]Z02 & H7j9] QQlo] ZEE|Qon, A A
wjelo 80.267%2 eI o B odjo] A Alg3t ¥
2Zo0] 9 Hlgh oyo] & Feje Mt o FEst
A4S JHA 9eg ool

Te0le AHEY, 89l 18 AxEvIeE7 Y
U], X477 Y], £ EAI 0], AR|&

T atioi e, SR8t e, A5, A5
A, £570(2/3 7)., ARI7terEot ) S

2 74geio] o) H9el Tlot B). S o
¥ vigdsts 2902 siMEolt. S8 s
£0] Zo|, ], Eefo} e Ah 24 7o)
7] S22 302 PYHo] 9ol & AR A
(size)s Mot 9902 WYL ol Al
‘20 237 goloz FYsiglon] FA
32.231%5 AdHsl3ict

201 2= £354-AR|&7IAo o], 28547
Al &71rAtot 2o, dulet] gx|%, FA120l] o) 3
02 Tysiol sleial &1 710] A Bl 9 2
o] WZ vt foloz shMEgth 4l 2x @
xR 2908 FHsIGon, HA W] 14.755%
S Agstct.

_O'_li
s

A

‘&
o T 0
> o
ot &lm =
U rlo Jim

2

P

rE 2

77]%7}34*“873‘ l 5
A o] 5442 wrgshe RJ
Aokt 7ol Qoloz
13.204%5 <959t
Q91 4= EARXS EAAIR 2] FHoR Y
o] £9] A&} %‘iﬂﬁ. C”ﬂ%3 HFOE‘OT— Qglog oHH
gt} 5 gt
9 LI47*(volurne) =4
Trgsithe AHold el
718 7HReet e Al W AR RAl Fao] maf 9] QA
71—o]L,} x]x%ﬂ-o Ufeﬂ 1t
gt 3AMA B B2 AdYshe Qclos W
olo] @91 45 "o iﬂﬁ.'%‘iﬂ@’ QQlog YHsIA
A7 wko] 11.691%=
Q91 5= 2D:4D 23‘01319} 3D:4D ZoJH|9] F=o=
TaElo] &7 TF TR doju]g BHgshe QQlo=
SiAE] et 991 b 71 ZoJd]” gRlog HHYst
o), A o] 8.387%Z HdYstiti<Table 7>.

OH}HQO%E,} _9_0] 30
FEorRon, HA W]

Table 7. Factor Analysis

Factor loading
Factor Item Factor | Factor | Factor | Factor | Factor
1 2 3 4 5
Finger digit 1I
_proximal 857 | -078 | 174 | 014 | 047
interphalangeal
joint breadth
Finger digit III
_ proximal 903 | -080 | 003 | .007 | -.102
interphalangeal
joint breadth
Hand breadth .847 .286 206 -.156 .087
Finger digit 1I
proximal
interphalangeal | 866 | -.070 | .220 186 .009
Hand joint
an circumference
size - —
and |l
th'gs‘”e interphalangeal | 869 | -095 | 112 | 152 | -.136
joint
circumference
_ Hand 847 | 280 | 244 | 106 | -.003
circumference
Hand 513 | 107 | 060 | 692 | -.025
thickness
Hand
thickness .665 165 | -.002 .639 .083
(2/3point)
Finger digit 1I
_ distal 777 | 022 | 103 | 019 | -130
interphalangeal
joint breadth
Finger digit I
base to wrist .359 642 334 -.129 | -.003
Hand length
and Mringer digit 1I
structure ;
q base to wrist 420 .653 401 =124 | -.143
an ) length
ProPortl o0 im length
on aim leng -145 | 887 | -.360 | 065 | -.132
ratio
Digit M lenath | 140 | _88s | 363 | -.063 | .129
ratio
Finger digit I 148 | _0g9 | 728 | -101 | .130
length
Finger | Finger digit I | \>1 | _ 408 | 720 | -.158 | 067
length length
Finger digit V.|~ 1,0 | 039 | 868 | 085 | -.174
length
Hand | Hand volume | _ g0 | _ggs | 041 | 782 | -.278
volume index
& Hand
3dimen thickness -.132 .052 229 -806 | -.122
sionality index
Finger ZD:AZt'iingth -153 | 015 | 129 | -.005 | 887
lenath 3540 length
ratio AU g 007 | -359 | -.155 | -.084 | 793
ratio
Eigenvalue 6.446 | 2.951 2641 | 2338 | 1.677
Explained variance(%) | 32.231 | 14.755 | 13.204 | 11.691 | 8.387
Cumulative explained | 4, 537 | 44 985 | 40189 | 71.880 | 80.267
variance(%)

KMO = 842; Bartlett’s test of sphericity: x* = 1856.327, df = 190, p < .001.
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3. Types and Characteristics of Hand Shape in
Obese Middle-Aged Women

39 8]Tk oo &
ERERESE
= & ZHe st AFA
ez 580
OFAFS. A 55}93\3’{.

o&a o

cluster analysis)S 4~385t1l
A3t %2 wat
7Noll Al S717FR] HERA7H K-

cluster analysis)S HH2 AlA AoflA 7t
9] E/4d0o] 7 HEhoHA f2H 1 A 7t ol THs
‘dol =A Uittt So] ) 42 &9 271-a71, &7t
2 Zo], & x4, 20 AA- A L 712 Zoly]
o] Afol& g A ¥tk Zlog WL o) E3F
Al 98 QR o] thst dUwskREA Aut »E QQl
oflA] 24 It Apol7t AR SR [ofshA YERH(p<.001)
T 79 B s &Rl & dcd<Table 8>

Al

s
=]
Sh

3

Fefol ot RARAL
olgstol 2

=2

| A
AA)E

151
2y

A8 X(Hierarchical

oA}

Table 8. Cluster Analysis of Hand Shape Factors

Type 1 Type 2 Type 3 Type 4
Factor | (n=48) | (n=53) | (n=45) | (n=19) F
Hand size 34.989
& thickness 74 16 ~83 59 EE
Hand
structure & -.40 -.62 .67 1.17 4{';175
proportion
Finger -7 83 19 - 03 33.328
length Hokok
Hand
vqlume.& -~ 24 20 -39 98 11.855
3dimension .
ality
Finger _ _ 10.908
length ratio 13 19 46 0 el
*xxx p < 001 ** p < .01 * p < .05
20740 o) £RE F4 iz oo & ) §3
g 542 v 24 79 1n=48)2 t& /3l 8]5
20| 37)-87] Q919] A2t w7 Uehda, 4712 2
ojd] ol ot =2 »FS HAh ¥ & 1A
R0l3} £71% Zo] AL BE e £F0|gi00, &9
AR QA G91E A WA Ushgt) 5, 93 12 &
A9 2710t w717t vlwAl 3T &71 Zojet &
A e S4e SRR ok Sdololth 9% 12
7)-27) B 202 YYaloit
23 2An=53)= ok 8ol uls) &7 Zo] el
AA7E 7V A Uerton], &9 AA-UAl 20l
R £ 252 B WH & PRl Q9L by
A UERRL, 29 F71w77] 8% A I RS B
o, &712 Zdojy] 89l tha vigith 5, 99 2

& AAY Egold #71 3A] FR|TE &7l AgdiA
o=z Zy, Ay os APt & R0t /7E 25
71 o] Ry £'o2 Yysiirt

3@ 3(n=45)2 & &8 QQlat &7t Zojy] @
1ol A7t Bl A =7 UERto, &0 37]-#7] 29l
< 7P 2k, 71 Zo] Qlluf o] AA-ARY &
A A F2 55 BT &, /79 32 & AR 27]
U AR 3R] AX]SH Supgart &7 7o) AA vl
73t 71 7t A dolu7F FE A= fgoldt
73 3& 'HlE-Zoly] Ay &0 PYsiint

+3 4n=19)= & 28 919 AL7t 7P =%
A, 29 AA-YAd 80 FA 7P =2 UEH e, &
o] A7w7] 8% H|WA w2 52 HATH ¥ &
712 Zojd] Qo1 7P ek, 271 o] a9l A
o] Hat %00 7P & 73 4= &Y L&A v
S/t @7 AMA A Aol FEAY, Avtalos &
AT JAIGo] FARE = oAt 73 45 YAl
g a2y &' 07 BHsI9iti<Table 8><Table 9>. $HH,
& 73Y YA NE E-T=Y Bt 2A Aol
oflz}, QA Bl =&H 29 37]-77], & &
v, &71=F 2o, 29 AA-YAIE 9 &7 Zoje] /
19l QRIAaE o8t FARA AuE 7|Eos Fo
Sy

Table 9. Summary of Hand Shape Types Based on
Factor Scores

Type Dominant characteristics Type name

Type 1 High hand size & thickness Large & Thick
Type

Type 2 Long finger length Long-finger Type

) ) Length rati
High structural proportion and ength ratio

Type 3 finger length ratio . proport!onal
finger-ratio type

Tyoe 4 High hand volume and Three-dimensional

P three-dimensionality proportional type

£ ujet ojAo] & W} es] 27] Afolo] Qi

FEEE 2ol ohzt £9) F719t BF, 71 o], &
of PxA wlE, YA % £712 Zolule] BNl &
ol mef A2 e gYoR 18E 4 9eg HoE
O Egh SU3t Hl9h B4 o AT YolHE & Fej
Copgol EAIRS S 4 olgirt
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Table 10. Difference in Analysis Item and Indices
by Hand Types
Factor Item Typel | Type2 | Type3 | Typed F
Finger digit 1I
proximal 1790 | 1.87a | 1.83b | 1.75¢c 9690
interphalangeal ok
joint breadth .087 .090 .105 .065
Finger digit III
proximal 1.79b 1.92a 1.87a 1.74b 19.850
interphalangeal ek
joint breadth 104 .093 .099 .090
7.93b | 834a | 8.17b | 8.07b | 6.049
Hand breadth |™"415 1 349 | 360 | 321 | xe
Finger digit I 5.75b | 5.99 5.95 5.57b
; . .99a .95a .
. proximal 18.720
interphalangeal rx
joint 197 | 220 | 271 | .91
Hancé( circumference
°12€ & IEinger digit III
thickne | = ximal 5.82b | 6.16a | 6.06a | 5.7b
ss . 22.897
interphalangeal e
joint 233 | 242 | 270 | 204
circumference
Hand 19.05b | 19.73a | 19.70a | 19.10b | 6.103
circumference | .901 728 .830 699 *okk
Hand 279 | 2.82b | 2.99a | 2.74b | 24.185
thickness 100 130 169 139 *okk
Hand 381b | 3.94b | 4.14a | 3.77b | 78503
thickness
(2/3point) A52 | 200 | 210 | 225 | ***
Finger digit 1I
gistal 1.54bc | 1.62a | 1.60ab | 1.50c 12547
interphalangeal ek
joint breadth .075 .079 .093 .053
Finger digit 1 | 708p | 7.28b | 7.31b | 7.61a
. 5.331
base to wrist -
length 413 132 438 .340
Hand ; o
Finger digit Il | 947 | 983 | 987 | 9.99
structure | poco to wrist 1.683
& _ length 502 457 449 .389
p”’prf"' Palm length | 576c | 578bc | 586b | .603a | 15.883
© ratio 015 | 015 | 019 | 013 | ===
Digit Il length | .425a | .422a 415a | .398b | 15.796
ratio .015 .015 .015 .013 koK
Finger digit I | 4.82a 459b | 4.64ab | 4.47b | 3.094
length 249 .355 371 .386 *
Finger | Finger digit I | 7.17a | 7.20a 7.04a | 672b | 7.228
length length A76 406 408 341 koK
Finger digit V | 5.19a | 4.74b | 494ab | 4.79b | 5.361
length 436 436 426 .283 s
Hand Hand volume | 2.40b | 2.37c | 2.41a | 2.37c |34.872
volume index .030 .029 .027 .026 il
&
Sdimen Hand 499 | 5.02b | 476b | 5.08a |34 337
sionality thickness index | 144 170 162 189 ik
Fi 2D:4D length | .95Tb | .989a | .981a | .986ab | 2.678
| '“gfhr ratio 044 | 044 | 044 | 044 *
o | 304D length | 1.058b | 1.092a | 1.086a | 1079 | 3.366
ratio .031 .037 .039 .029 *
*xx p < 001 ** p < .01 * p < .05
A = = =
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Fig. 1. Hand Morphology Types

Table 11. Distribution of Hand Types by Age Group

Age

group Type 1 Type 2 Type 3 Type 4 Total

40 26 37 32 12 107
(24.3%) | (34.6%) | (29.9%) | (11.2%) | (100.0%)

50s 22 16 13 7 58
(37.9%) | (27.6%) | (22.4%) | (12.1%) | (100.0%)

x? = 3.773, p = .287
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