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AFANFE WA - FA A 3799 b shgond, WAk 1745, oi2) 2059 )k AmF e
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wulee] adztes WAt 30.2°, o2} 405 = WAk ofAnet BAM e R folsh Agton), Euehius
A7k B g, Eareelsh adAel WAk B Welont MEERFEIM X Dol diztelsl glgleh
= fubehin): gutde] WES AR 2 Aoz vehtor) mEmERFE HAN e dutilol
H)gs} adAe): Eubein) wlES Gk o e Aow vdehdth 53] Y BE addut BEEgR g
A Zol: Enete] w gt ARAATL o B Aoz ekt

whebA], Enbetre] Aaabgel ols) FAE adziwelA A7k eluet folsh Awsk ke o s, g
7t it £ubtdole] wls) Adid oz Enbehinlst Yoo ® B7sha, sutehiulo] ws) 4oz ad
ARk Abga, Erbegolel wls) A H o MELERFFA HAK] Rolrk B7) Weln], 2 FolH = W%
£555A AHA) Aol eubeel vl o e Aake nA: Aoz Andd,

(20094 19 309 A<= 2000 39 291 444, 20004 59 1) Al %<l)

HotE7| ot sadziz, A Ape], Enbeun], SulE A o), ad B, BEEFFel A At7A] Zo], vl&

M = A el Il RasAle] 242k 90 o]}

7 3 AellA vhbe A, 2 S Amabg olet

£8lehE- (palm print)2- A 1050 Yehdr] A] 3L 3o (Stoughel Seely 1969). A A, 7H-H, wHA,
zpste] WA 1750 x3 Feje o7 (Moore  AM7IE7FE Abe] B Atmapdel ¥ 7 (a b, c,
o} Persaud 1993), +419) <3k W Zlez o7 d) e, AL 5 sl e AwAd
2 9] (Caplan 1990), == A7} AFdulel b= a AAEZE B5e ole S AwAA b, A&
1, vpele]l mwel o] AXWA SulgEE AXZe 7H 5l e AE A o AAETHE &

skt 7 A A ubE A ke (Holt 1973). Zo Qe AL AmAA det &, adtwe Atw
P —————— A4 ag d €2 A Adwapdal to o=
Ax}9- : kjcho@kongju.ac.kr AR5l Q7)== == 2]u]dlc} (Penrose 1967).
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Lulehee) addEs dolld FA4 Fobelsad
(Sanyal 5 1978), A Alntefe} (Lee 1984), 4318k
(Seres¢} Quintana 1988) =7] (Holt 1973, Angra 5
1990), 4o} 183} (Payzova 5 1991), t}-=3
(Rajangam % 1995, Chung 5 2000, Kim & 2002),
Q)7 91: A2 = (Balgir 1993, Mathew 5 2005)
SolA AAlolRe Z Zloz H iy wbd, EefA
8 9k (Pursnani 1989), 7323 3=<3(Cvjeticanin 5
2000), o]zo](Polat 5 2000) SellAls AAelnct
adzt=rt 22 Aoz yeht AWt o] 4d
5 3E Aoz RyHgith

w3t o] metd e Folsk A WAt
AApue} adz=r) o Ahe Aoz vehde (Fang
1951, Joo 5 1978, Hong=} Joo 1983, Lee 5 1997,
Igbighbi ¢} Msamati 1999, Igbigbi2} Msamati 2005,
Kim 2006, Chen 5- 2008, Jgja2} Ighighi 2008, Karma-
kar 5 2008). L&} WAte] <ubehgu): sl ol
H]-g-o] 0.904, «J=}7} 0.865 (Korea Research Ingtitute
of Standards and Science 1992) o] 17, r= ©}& X 310]|
e G2 0.7700) 32 oJx}= 0.745 (Size Korea,
Ministry of Knowledge Economy 2004)¢] & &
3 £ o FRpe] EnbEuuzE EnpgEole] vl
AAtEg Aoz o W Aoz yehdd. ot
A Fie] adzt = zbels Eubgn|el Aeo] w)
T2 ANT £ ddenz, Axe] A A7t
g2 olfellA Z1ddee e o 4 ek

ole] A= adz=s} £ube AEA 0] #AE
el uwhel vlws] Fo=H adzw=e] A Afol
£ Yoz FHsRnal B ATE A=
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2. AzeEdy

adds 24 F9 AALT ST AL
FZo|A Hael AHd Iy £nlge] BZ R
U= Ats T AHE FL H o] AR Ae
7¥x 2 9 R " Z+=7] (Digix-New, DXN-360, Nishino
Shokai Co., Japan)2 0.1° 7}A] atdzt =& &As}9it}

ArE 7 hQl As- Hast dellA 77k Ats A
£33} (Uchidag} Soltan 1963).
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Fig. 1. Anthropometric values of pam and atd angle were mea-
sured by digital callipers and a digital protractor. a, t, d:
triradii, (1): Palm breadth at metacarpals, (2): Palm length
perpendicular, (3): Distance from triradii ato d, (4): Length
from triradii t to distal palmar crease.
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mar crease, DPC)ol| 4] At71#] Aol Hxd Az
g A4 bl da Sk
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& A HA Eatete] Sz oA =gl £
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Aole MFEEFFAN AAE7 T 7P &
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At (Fig. 1).

AL 2 oo X

%A% AaE= SPSSwin PC 14.00.2 B 3le]e
o, B2Auk e wl =24 independent sample t-test,
paired t-test, Pearson correlation analysiss A}-£-3}4]

add == =A3 Ay} d& 924 oF

L)

P
ot

o
£ o

2. HAle| atdzt=ot £ule A|S k(2]

&n 2 B2 *fo|

Uabe] adzbE g120] 39.3°, 9.220] 39.2° 2
& Aol BAM o= I3 Aol7} gl Ao
2 vpepyith

J2u EnbEyelE 214 (78.3 mm)e]
(79.4 mm)xc} yn|7} F31, £ule o)
(105.7mm)o] .24 (105.0mm)xc} k7t o 2w,
ad7ele & (51.1mm)e] 2-8<=(50.7 mm)xct
b3, ad7 2] Enpeuu] v]E2 214(0.653)¢] &
£4(0.638) 1} A vebgon, =3t Lule
vl Eube o] vlE2 2 8<(0.757)¢] 21<(0.742)
o B4 vebda, ol BF FAXeR {o3t
}ol7} 91le} (Table 2).
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Table 1. Sex difference for atd angle (N=379)

Mean of atd angle(®)

Female atd angle

BEoA YA} oJxinct Zws}b ze A Males(N=174) Females(N=205) minus male atd
Left Right Both Left Right Boh  29e(oM)
Ehgor, g ZhEatels 9 13, o2 12, g J
of2 W F 1.3° o]t (Table 1)_ 393 392 392 406 404 405 13
Table 2. Left and right differences for atd angles and anthropometric values of palmsin males(N=174)
Mean=+SD
Criteria t*
Left Right
Atd angle(®) 39.3+0.8 39.2+4.2 .296
Palm breadth at metacarpals(mm) 78.3+3.7 794439 —-6.240" 1
Palm length perpendicular (mm) 105.7+4.3 105.0+4.7 356371
Length from triradii t to DPC (mm) 18.2+£55 18.7£5.6 —1.400
Distance from triradii ato d (mm) 51.1+4.2 50.7+4.3 2.146"
Ratio of length from triradii t to DPC to palm length 0.172+0.05 0.177+0.05 -1.678
Ratio of distance from triradii ato d to palm breadth 0.653+0.05 0.6384-0.05 520671
Ratio of palm breadth to palm length 0.742+0.04 0.757+0.04 -6.903""

DPC: distal palmar crease, SD: standard deviation
*By paired t-test, "p<0.05, T Tp<0.001
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(Table 3).
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mm)7} o§ 2} (70.4mm) B} ¥l
Z1e] o

Z}(105.3 mm)7} o4 2}F(96.1 mm)B o} ZAglow, a
A= FA}H50.9mm)7} o 2} (46.6 mm) B} Hgl o
M, o5 = EAMo=s o3 Axtelr} qlieh
2 AHESFEA A Aol 3R (184
mm)2} o3z} (18.7 mm) Alols]] EAH o=z §ol3)

Eupel = g
]

o

zhol7h gl Aoz viehyitt nheba] PFzke] AHtr)
oAzRTt MELEEF 2 o A S A

o & Slsiet (Table 4).

e uhg adzh el A FAbrl oJ AR A
o7 FolsHA zte] =& A3} Azt Eub A
2] vl gz wlws] BopE o, FolsAl Adxte]
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Table 3. Left and right differences for atd angles and anthropometric values of palmsin females (N=205)

Mean=+SD
Criteria t*
Left Right
Atd angle(®) 40.6+4.6 404+4.6 868
Palm breadth at metacarpals(mm) 70.0+£37 70.8+37 -5962111
Palm length perpendicular (mm) 96.4+4.6 95.9+4.7 2.1467
Length from triradii t to DPC (mm) 18.6+5.8 18.7+5.8 —.349
Distance from triradii ato d (mm) 46.7+£3.5 46.4+4.6 1.468
Ratio of length from triradii t to DPC to palm length 0.193+0.06 0.195+0.06 —.607
Ratio of distance from triradii ato d to palm breadth 0.669+0.05 0.6550.06 315071
Ratio of palm breadth to palm length 0.727+0.04 0.739+0.04 -5.4131171
DPC: distal palmar crease, SD: standard deviation
*By paired t-test, 'p<0.05, T 'p<0.01, "' 'p<0.001
Table 4. Sex differences for atd angles and anthropometric values of palms(N=379)
Mean+SD
Criteria(both) t*
Males(N=174) Femal es (N=205)
Atd angle(®) 39.2+37 405+4.3 —2.939"
Palm breadth at metacarpals(mm) 78.8+36 70.4+3.6 2281671
Palm length perpendicular (mm) 105.3+4.4 96.1+4.4 20.39411
Length from triradii t to DPC (mm) 184+5.1 18.7+54 —.417
Distance from triradii ato d (mm) 50.9+4.1 46.6+3.6 111007

DPC: distal palmar crease, SD: standard deviation
*By independent t-test, Tp<0.01, Tp<0.001
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Table 5. Sex differences to ratios of palmar anthropometric value (N=379)

Criteria(both)

Ratio of length from triradii t to DPC to palm length
Ratio of distance from triradii ato d to palm breadth
Ratio of palm breadth to palm length

Mean+ SD
t*
Males(N=174) Females (N=205)
0.175+0.05 0.194+0.06 -35517
0.646+0.05 0.662+0.05 —-3558"
0.749+0.04 0.733+0.04 42867

DPC: distal palmar crease, SD: standard deviation
*By independent t-test, Tp<0.001

Table 6. Correlation between atd angle and anthropometric
value of palm by sexual distinction (M =174, F=205)

Atd angle (Both)
Anthropometric value of palm (Both) B ——
Male Female

Palm breadth at metacarpals .315** 215%*
Palm length perpendicular —.176* —.174*
Length from triradii t to DPC A450%* .592**
Distance from triradii ato d .582** 454**
Ratio of length from triradii t to DPC

to palm length . 620**
Ratio of distance from triradii ato d

to palm breath A4 3oar*
Ratio of palm breath to palm length 415** .393**

DPC: distal palmar crease
By Pearson correlation analysis(r value), *p< 0.05, **p< 0.01

Bl FAHoz fo3A T Aoz vehwgd
(Table5).
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A7} Zolgt o o AnTA (r=592)=2 2=
Aoz vept. *,J_zﬂ AZ2)e] vl&st B
o) adZdts 2F REEEFEAM A 2

o] : utg o] w|E3} M 2 AFRRA (FA} r=
489, o1z} r=.620)% 7zt 7oz Elyich(Table

6).
oA
£ adzd = FAM o= FolsHA F Aelel

Zpel7b Sl FAbe] atdzt=r) ofxbnet o 2k 7
© 2 YehgEd], o]t of| A7) % (Fang 1951), 2e}s)
¢l (Igbighi2} Msamati 1999), 3+=-<l (Hong=} Joo
1983, Lee 5 1997, Kim 2006), Ak} &bzl o}
2] (Igbigbi 2} Msamati 2005), dj 22l (Chen % 2008),
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1.3 = vebdar, ol a7|w, el dinkel 2l A
ofel& wiAte= sk A3 <l (Fang 1951, Hong}
Joo 1983, Lee 5 1997, Kim 2006, Chen 5 2008,
Karmakar 5 2008)o A= v atdzte o] w9
7} 12° ~26° 2 veldh 2 A7 AREe] adz
= AgdT dARERT 22 oz Yo
o, A dTele] Zheate] W= FAtelA 11° ~
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o] ¥ o] adzt=rt A dFret 2H2 o]f
B AFedArEe] el vE 184 o4 304
t2A Hdede] 242 FH T JHHASS,

SU,E Enpehu) btz o] v ge] i

-
—

[0

°]
b3
e

Flo

(Korea Research Institute of Standards and Science
1992, Size Korea, Ministry of Knowledge Economy
2004)5k31 Qlebe A wrdshe oz Az
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Aslar, w3t FH2oll TPAASE, B8-S TS
o] ztastar glo] AA EwbEulzl Aojel

Hls) Folm Qi Aoz vehgeh 2eht & <
Toll A ErpEubl= EAE 78.8mm, o2} 70.4mm,
Aol = mE]o}r} R a1 (Ministry of Knowledge Eco-
nomy 2004) 184] o]} 304 o]s} FAF 82.9mm, o
A} 75.3mm, 314] o]A} 604 o3} T} 84.2mm, o
A 77.9mme] Ashe), B QeI WA w2
o] 105.3mm, oJ &} 96.1mm, A}o]= =7 o}7} W 313t
(Ministry of Knowledge Economy 2004) 184 ] A}
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Abstract

Relations of Atd Angles and Anthropometric Values of Palms
accor ding to Sex Distinction

Soo-1l Kim*?, Keun-Ja Cho%*

Department of Anatomy, *Research Institute for Medical Sciences,
School of Medicine, Chungnam National University
®Division of Health, “Research Institute for Health Industry,
College of Visual Image and Health, Kongju National University

The palm prints are unique in each individual and permanent for alifetime. The atd angle of pam is formed by tri-
radii of palm prints. The aim of this study is to identify the reasons why males have smaller atd angles, even with larger
palms than females have.

This study was done on 379 individuals (males : 174 individuals, females : 205 individuals). Data were collected by
measuring atd angles using a protractor, distance from triradii ato d, length from triradii t to the distal palmar crease(DPC),
palm breadth at metacarpals and palm length perpendicular using digital callipers. The data were analyzed through the
frequency, independent sample t-test, paired t-test, Pearson correlation analysis using SPSS win 14.0.

This study showed that atd angles of 39.2° in males are significantly smaller than those of females(40.5°). Males
were wider than females' in palm breadth, palm length and distance from triradii ato d, however, there was no sexual
difference in the length from triradii t to the DPC. In addition, the ratio of palm breadth to pam length was higher in
males than in females, however, the ratio of the length from triradii t to the DPC to palm length, and the ratio of the dis-
tance from triradii ato d to palm breadth of males were lower than those of females. Especially, atd anglesin males and
females were more correlative with the ratio of the length from triradii t to the DPC to palm length.

The results of this study suggest that the differences in the atd angles between males and females arise from the ratio
of length from triradii t to the DPC to palm length and the ratio of distance from triradii ato d to palm breadth. In both
of the cases, males exhibited lower ratios than females. Especially, the ratio of the length from triradii t to DPC to pam
length affected more to the atd angle than any other ratios.

Key words: Atd angle, Sex difference, Palm breadth, Palm length, Distance from triradii ato d, Length from triradii t to
DPC, Ratio
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