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Fig. 1. In European American, anthropometric values of palm and
atd angle were measured by digital calipers and adigital protractor.
a, t, d: triradii, (1): Pam breadth at metacarpals, (2): Paim length
perpendicular, (3): Distance from triradii a to d, (4): Length from
triradiust to distal wrist crease.
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Fig. 2. Sex and ethnic differences in atd angle between this study
and others were compared.
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=919 atdztxe Fx7) 30.0°, J2}7} 42.2° = FRot
32° 22 Aoz vepytch (Kumare}l Gupta 2010). g
Q19 adzd = IR} 39.2°, 217} 405° 2 IR}
1.3 #& Aoz ehtor (Kimz} Cho 2009), o=
AFNME A} 42.4°, Az} 437 2 ety o
Al FAE 1.3° 22 Aoz yepyith(Lee 5 1997). 2
Alo}elo| M= FRLe] atdZt =7} 42.8°, oJ=}7) 45.1° =
27} 2.3° 2R 7oz el a (Karmakar 5 2008),
gEkelo M E FAte] adzt=r) 41.3°, 27} 42.6° =
A7 13 22 Aoz velydt (Chen 5 2007). =3,

SEH 0]F0lo| atdZt= Hst Hy 11

Table 1. The differences between left and right hand from atd
angles and anthropometric values of palms in European American
males (N=102)

o Mean+SD
Criteria
Left Right

Atd angle (°) 38.8+4.8 384448
Palm breadth at metacarpals(mm)  85.9+4.7* 86.8+4.6*
Palm length perpendicular (mm) 108.5+5.3* 109.2+5.3*
Length from triradiust to DWC

(mm) 18.8+6.9 18.3+6.8
Distance from triradii ato d (mm) 53.6£5.0 53.3+4.9
Ratio of length from triradiust to 01734006 0.167+0.06

DWC to palm length

Ratio of distance from triradii
ato dto palm breadth

Ratio of palm breadth to palm
length

0.624+0.05¢* 0.614+0.05*

0.793+0.04 0.796+0.04

DWC: distal wrist crease, SD: standard deviation
By paired t-test, *p<0.01

Aulrg)ele] Ao Iz adztel 40.0°, A= 41.2°
2 Iz 1.2° 5}—3— RnoR D}E]-‘;l’jl(lgblgbli]— Msamati
2002), o|~7)1=gle] A4 adzd=: I} 41.8°, o
A7} 43 = AL 12° %% Aoz vepge (Fang
1051). o]} o] adztmi AFAT] me by
o)z} el et datel adzwsl BUshA oixlnet
22 7o 2 et (Fig. 2).
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Unjul = 914£(0.624)0] 24 (0.614) 8t =4 e}
won, o5 BF FAHo2 {3 A7} glddd
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Table 2. The differences between left and right hand from atd
angles and anthropometric values of palms in European American
females (N=106)

o Mean+SD
Criteria -

Left Right
Atd angle (°) 404+4.7 40.5+4.9
Palm breadth at metacarpals(mm)  77.2+3.9**  78.1+4.0**
Palm length perpendicular (mm) 98.2+5.0%*  99.2+5.0**
Length from triradius t to DWC 17.645.9 18.446.9
(mm) .6+5. 4+6.
Distance from triradii atod(mm)  49.4+4.7 494+43
Ratio of length from triradiust to
DWC to palm length 0.179+0.06 0.185+0.07
Ratio of distance from triradii
ato d to palm breadth 0.639+0.05* 0.632+0.04*
Ratio of palm breadth to pam
length 0.787+0.04 0.789+0.04

DWC: distal wrist crease, SD: standard deviation
By paired t-test, *p< 0.05, **p< 0.01

mm)zet Vulsh Wi, Eubebde] o] £ (992
mm)o] $1¢=(98.2mm) e} ofzt v e, adA el : £}
Sufulul 914 (0.639)0] ©24(0632)5 A
ehdom, o mF EAMo £ Fe|7t alsic
(Table 2).

4. 78l 0l=ele] atdzf=2of £HIE AIFX|2|
g x0]

Aol whE addte= ofE oz vuys o
7t 3867, A2k 40.4° = FAL FAH =R {28
7=} 22 o2 e

Lt ASA|FANA ExbEelE E2H(86.4mm) 7}
oA2ZH(77.7 mm) B} Yelar, snlbde] = ) (108.8
mm)7} oJx}(98.7 mm)xr} Zglow, adAE = IR}
(53.4mm)7} oA (49.4mm)Kc} Helon, o5 v F &
Aoz feIa gatolrt sk Doy WEERF
2 A tA7}A] Aol A (18.6 mm)<e} o=} (18.0mm)
Atelell EAM o= §218 Fol7} gl Aoz vpeh),
dAke tlo] dxnnt WELRR g o 1A 917
ke AS & U+

gt ule A2A 9] = vlms) weke W), adA
2 : <utghu)a)e A et P2} (0.619)7} =} (0.636) K
o felal e Ao vehge(Table3).

5. R 0|=20l2| atdZt= o} £HIEH HIZX| Q|
A

=
AR

G A add=el st ASH| sk ARdAE

Table 3. Sex differences from atd angles and anthropometric values
of palmsin European American (N=208)

Mean+SD
Criteria (both) Males Females
(N=102) (N=106)
Atd angle(®) 38.6+4.5%*  404+4.5**
Palm breadth at metacarpals(mm)  86.4+4.6**  77.7+3.9**
Palm length perpendicular (mm) ~ 108.8+5.2**  98.7+4.9**
I(_rﬁrr%th from triradiust to DWC 186463 18.0+5.9
Distance from triradii atod(mm)  53.4+4.7**  49.4+4.3**
Ratio of length from triradius
£ to DWC to palm length 0.170+0.06  0.182+0.06
Ratio of distance from triradii
atod to palm breadth 0.619+0.05* 0.636+0.05*
g‘é?h‘)f pambreadthtopdm 795, 004  0.788+0.04

DWOC: distal wrist crease, SD: standard deviation
By independent t-test, *p< 0.05, **p< 0.01

Table 4. Correlation between atd angle, height and anthropometric
values of pam by sexua distinction in European American (N=
208)

. . Atd angle(Both
Height and anthropometric gle(Both)
value of palm (Both) Male Female
(N=102) (N=106)
Height —.146 —.091
Palm breadth at metacarpals 273* 142
Palm length perpendicular —.221* -.185
Length from triradiust to DWC A97** .611**
Distance from triradii ato d .627** .539**
Ratio of length from triradius . . x
t to DWC to pam length 540 635
Ratio of distance from triradii . x ok
atodto pam breath 553 563
Ratio of palm breath to palm length A480** .349**

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

AT B, FAb M e adr2] (r=.627), ad7 2] &xbe
urlH] (r=.553), HEEEFFl A t7bA] Ao]: &ul
A o]u] (r=.540), MZFEFFFol A 1742 o] (r=.497),
cabehn) : gubet g o]u] (1=.480) =02 ket ut
ol ol A WMELTZFeA ti7bA] o] : n}
S o]n] (r=.635), MZEEEFFNA 7R ZHe] (r=
.611), ad7 2] : &xlEn]e] (r=.563), adA 2] (r=.539),
Eupehn) - enbg o)) (r=.349) o2 el
(Table 4).
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Table 5. Regression analysis of atd angle with independent variables in European American males (N=102)

Variables B SE B t F R?
Constant 26.150 3.025 8.644*
Distance from triradii ato d 741 .029 774 25.505* 53.717* .393
Ratio of length from triradius t to DWC to palm length 52.856 2.387 .665 22.145* 150.555* 781
Palm length perpendicular -.332 .026 —-.384 —12.744* 352.066* 929

DWC: distal wrist crease, B: coefficient of regression, SE: Standard Error, B: standardized coefficient of regression, R% coefficient of determination

By stepwise regression, *p< 0.001

Table 6. Regression analysis of atd angle with independent variables in European American females (N=106)

Variables B SE B t F R?
Constant —42.935 3.350 —12.817*
Ratio of length from triradius t to DWC to palm length 51.657 2.127 .689 24.287* 69.058* 404
Ratio of distance from triradii ato d to palm breath 63.314 2.795 .643 22.655* 203.261* .801
Ratio of palm breath to palm length 42.764 3.491 .346 12.250* 385.537* .920

DWC: distal wrist crease, B: coefficient of regression, SE: Standard Error, : standardized coefficient of regression, R?: coefficient of determination

By stepwise regression, *p< 0.001

obxs] 913l HAH FARHE F A adAe7t 7}
4 g e A3 (B=774) eow MBLEF
BolA tH7 el : Emletzdoln] (B=.665) o] g0,

o A AR eJeke vHE W4E 2 E o =3 ad
Al adztzel dis) 39.3%2] AWHE 7 (RP=
393), AEZLEEFFo A t37hx] el : &atA oln) 7}
Z71=w Adrdee] 38.8% Z7)5le] 78.1% (R?=.781)¢]
3, Enlet o7} Frhg e 2 A o] 14.8% Z7)et
o] 92.9% (R?=.929)7} = ¢l (Table5).

b 394 g3} 2ot

F2}9] atdz} x=26.150+(0.741 X a-d#=])
+(52.856 X HZEBF2o||A] tA7}A] Zol:
Z=uleb7 o)) —(0.332 x &1l o))

A, ARl N HEEZEFFAN tH7ER] Zo) &
A oln] 7} adztwel| 7k @ oJFFe mA 2 (B=
689), T-g-o2 adAz] : £ulehinly] (B=.643)0| %o
o, Enpehu] bt olu) = Al WA ke A&
W (B=.346)2 =3 vt w3 UFHEFFFA t]]
744 Aol EubA on] = atdzh e B3] 40.4%2] A
H8g 7ixn (R?*=.404), ad72] : £ulghnin)zp 3
7bElm Adw o] 39.7% Z7}sle] 80.1% (R?*=.801)°]
3z, &enpehn) et olu 7t g o m ) Ao
11.9% Z7}3he] 92.0% (R?=.920)7} =1t} (Table 6).

upebr] 3742 o5t 3
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Hz=m 20X td71A] Z o] &ubt o]n))
+(63.314 x ad7 2] : E=nhE Rin))
+(42.764 X g=n}=hu] ; L=n}eh o) u))

o &

n) 4] Fol|A] Wl el e A Q1] T45%S x}A|3)H,
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1997, Igbighi £} Msamati 2002, Chen 5 2007, Karmakar
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Holth BA AT w2y I2FdME 33 7ige] #
HEEFFONA tA7EA] Aol EnteA olu] o],

Al ot vlws R, 94 ==l @AY
adZt == ¢l=<¢l (Kumarel Gupta2010)3} gH=<l (Kim
3} Cho 2009) 7t =2} f-Akslsd om, AmtE gl dixkel,
A7 =, BAlolel i} 1.4~4.2° A= o 29k /-7
A mZel ofxbe] atdz = =4l (Kims} Cho 2009)
I fAbslA Az, Auag<l, =g, ke, o Aa7)w, &
AlelqlB} 0.8~4.7° A= ] 29k (Fig. 2). Wigle] A|
Azx7]o] $AFTE 1T o Enpge] =7 A F A
o2 dAlE 3, T4 et addEsx o F Aoz 7))

R, AA 2 vy AdPdTF Akt F A ol
Z=7F 71 ek 28v B QAT 7] ad7t
=} AARA7L ol Aoz Yelgton (Table 4), &
HHoz Zupgdun|rt o yWa supEelrt o 71
34 vl=le] adz=rt gl ke =gk
22 gl WelM= 12 A (Lee 5 1997)of] H]3)
adz =7t 3° A= zelxl Rom vEpyhown, oe} 3
#HAsle] Kimz} Cho (2009)= X 2ol 717t A4=, 3
<> 3Y5E AA Enten]e) Aozt B ZRAFA
of glem 53] &EnpeEu|e] ZFAFAZE v FZna
B uslgdeh 52 AATels adzt=el #HF
ke AEZA7E glo] AT wE F= xpeld]
HefEA o] =] oyt add = 7
Enpere] =719k FAGle] AFel RISl we} o=
= A & 5 9ok

A rlFlel A e 0 B0) fnte ASA =
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R s
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Abstract : American population consists of people of various race and ethnic group. Palm prints are different
from each individual, ethnic group and race. The aim of this study is to investigate influencing anthropometric
valuesto atd angles formed by triradii of palm prints in European American and develop a regression eguation that
can predict atd angle.

This study was done on 208 European American (males: 102 individuas, females. 106 individuals). Data were
collected by measuring atd angles using a protractor, distance from triradii a to d, length from triradius t to the
distal wrist crease (DWC), palm breadth at metacarpals and palm length perpendicular using digital callipers. The
data were analyzed by descriptive statistics, the frequency, independent sample t-test, paired t-test, Pearson correla-
tion analysis, stepwise regression using SPSSwin 18.0.

This study showed that atd angles of males(38.6°) are significantly smaller than those of females (40.4°). Influ-
encing anthropometric values to atd angles in males were distance from triradii ato d, the ratio of the length from
triradius t to the DWC to palm length, palm length. Influencing anthropometric values to atd angles in females
were the ratio of the length from triradius t to the DWC to palm length, the ratio of the distance from triradii ato
d to palm breadth, and the ratio of palm breadth to palm length. In addition to, the regression equation predicted
atd angle of males was 26.150+(0.741 x distance from triradii ato d)+(52.856 x the ratio of the length from trira-
dius t to the DWC to pam length)—(0.332 x palm length), on the other hand, that of females was —42.935+
(51.657 x the ratio of the length from triradius t to the DWC to pam length)+(63.314 x the ratio of the distance
from triradii ato d to palm breadth)+(42.764 x the ratio of palm breadth to palm length).

The results of this study suggest that there were differences in influencing anthropometric values to atd angles
between males and females in European American. Especially, the ratio of the length from triradius t to DWC to
palm length was a very significantly influencing anthropometric value to atd angles to all of males and females.

Keywords : European American, Palm prints, Atd angle, Regression equation, Anthropometric values of palm
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