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Abstract

Determination of sex by using of the

Supraorbital Ridge's Angle

The purpose of this study is to confirm the accuracy of sex
determination using difference of supraorbital ridge's angle(SORA). We
carried out study on ninety-two adults who had been clinical examination
at Jeju National University hospital with normal craniofacial 3D-CT
images from February 2006 to March 2006. Statistical analysis was done
by paired-test and t-test to confirm of mean and discriminant analysis.
Logistic regression analysis was used to confirm of accuracy of sex
discriminant. The mean of female's SORA was greater than that of male's
SORA. The mean of female's and male's SORA were 102.6 and 90.0 degree,
respectively. The formulae of discriminant analysis and logistic
regression analysis were as follows.

1) Discriminant analysis ; D = —15.607 +0.164 X X1
2) Logistic regression analysis ; P = 42.780 — 0.440 X X1

Accuracy of sex determination on logistic regression analysis was
higher than that on discriminant analysis. Accuracy of sex determination
was total 87.0% on discriminant analysis which was female 83.8% and male
89.7%, respectively. Accuracy of sex determination was total 89.1% on
logistic regression analysis which was female 83.8% and male 92.7%,
respectively. On skeletal remains of 1dentifying unknown bodies, we
could use the formulae of discriminant analysis using difference of SORA

as a basal index of forensic anthropology.

Keyword : sex determination, supraorbital ridge, forensic anthropology
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FrtH o2 AEgdo EAEAMEH o 2= wHE A (Discriminant function

e

A (Logistic regression analysis)g o]&3&lo] ¥
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=
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HHES B ar Lok 3k HAbe R SE<d (3Dimension-computed
Tomography ; 3D-CT)& o]-&3te] A5 A&Adx Ao 7]staxt =85t
=

1. A=

o] A9 A=S 93t AEFH 717E 20060 2¢€ 159H-E 20061 3¥€ 29
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G 47.7(20~84) A, oJAQ1 “d-5- 51.3(28~76)A|oIw 204
o]% Aol FdwH AAddyolth., wHFEE7%=(Supraorbital ridge's
angle)d] A5S A= F 924 (A 559, AA}F: 379)e] AEE ALY
=

w2l el 3xk¢ 7
Al e e AEVE RES, AFF, 718, tHE A4F, olvl weo ZHoy
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ZAA}= 16 Channel MDCT Scanner(Sensation 16, Siemens, Germany)Z ©]-83}¢]

J¥ HolHE 7HAaL Aeiditt. 29| ol wemrr 7HE & Hol=

%7 (Recon Slice 0.75mm, Increment 0.5mm, Kernel H70h Very Sharp, Bone

Window 150 Level 400)°.=2 2|54 3}3it}.

2ys el A%
o) Aol A8 AZWH AZFEL et P

(1)AI=% (Measurement Point)

DAl (Glabella, 6) @ 8T ol olrkrie] FFW Yol 713 @
o= Hol e,
@=w2H (Orbitale, Or) @ =5 ofdfl EAgdlA 7H w2 A,

@374 (Nasospinale, Ns) : o] 7} 14,

L

3 =& 93l M2 = Frankfort Horizontal Planeo] 3
KL el o Byt 9% A TS HXA skt
Q@ATH A Qte}stoldol AHEs AAsta AHHIH HWo] HA st ¢
Hol EHEESAEE ASStH(Fig. 1).

@F &==2 % (Supraorbital ridge's angle ; SORA)

;A AFo] A (Glabella, G)¥ &7 (Nasospinale, Ns)<S A3 A3} A A}o]
(Glabella, G)# =ud 3 (Orbitale, Or)& AAT Ao] whipA o]F s Ak
(Fig. 1).

s b



Glabella, G

Naospinale, Ns

Orbital, Or

Fig. 1. Measurement of Supraorbital ridge's angle

Y 4o AFAE TAAELE L2733 (SPSS for Window, version 12.0)<
ol &3l TAAE ¥ om AFAY AFAE =07 f18AM 33 A=

Bas A ASA7 FAASE 44 AR (Missing Value) 2 A 2

o

ol
o

( H 3 T-test(Paired T test)
WA F FAoke] oz =75 (Supraorbital ridge's angle ; SORA)S] b

2L
=
g3 T-7 4 (Paired t-test)S A3t T-AA ] 79

(2)5HxEE T-test(Independent-Sample T test)
T A ASA e tgte] Ao wE Hto] zolE &) HEA SsHIEE

T-# % (Independent-Sample T test)= Al T-AALY FolF+LS 0.05%2



AL 7 gu gkl BAMOE FoF AolE Wm HYNSFE 7l
of ey Wsse WAFSE wEL AA5e] Aven ERes JEe w
Ex maw gyl gaA AASe] Avh HAs FREEA 1 whEy

UATFCEAIQD 1993). o] 7o WEFFo= HFst HA B AEdHEHITS

(Unstandardized canonical function coefficient)Z ©]-&3}3itT}.

(4)E A 2~¥ 3|7 EA (Logistic regression analysis)

2ALY LNl @A F Ul @nks A= SAHCS) e S
El
-1

o

o] 4= W] 3Dimension—computed Tomography(3D-CT)ol4] &=
S o] &l I olffe LEEFY XS ASSt vdgAAdS AR
Aol A YFo] Aol7t gl (Farkas 1994, 7olA £ 2000)&= Harl UAAS
ooty o] AFAE FAf, AR o] FF AS glol diste A7] A

N



o= w7 Y&l hSFEE T-test(Paired T-test)E A&+ Ay} Ex} &
& 95.1£8.6( ), LEES 94.7£8.1( )o|™ o2 YX£L 102.6+6.5( ), &
220 102.0+£4.8( )2 9A, A} Zhzh o] Fitatolsb it Ao 1
E}b o (Table 1,2).

1 A Fq 44 =HEEE2 5= (Supraorbital ridge's angle ; SORA)S <

=
=

o

J=S o] 83te] S5 HERE T-test(Independent-Sample T test)ES Al3ys}

O-
o

é;
AtH(Table 3).

Table 1. The comparison between right and left side SORA of Male.

Variable Male
. N p-value
¢ ") Rt Lt
SORA 55 94.7£8.1 95.1£8.6 ns

SORA : Supraorbital ridge's angle. Rt : Right side, Lt : Left side. N:
cases

All data are expressed by angle(mean ; degree =S.D.)

Mean and standard deviation(SD) between both sexes at the level of p <
.05(paired t-test)

ns ; non-significant

Table 2. The comparison between right and left side SORA of Female.

Variable Female
i N p-value
¢ Rt Lt
SORA 55 102.0+4.8 102.6%6.5 ns

SORA : Supraorbital ridge's angle. Rt : Right side, Lt : Left side. N:

cases



All data are expressed by angle(mean ; degree =S.D.)
Mean and standard deviation(SD) between both sexes at the level of p <
.05(paired t-test)

ns ; non-significant

Table 394+ S HERE T-test(Independent-Sample T test)E AP35} gt
55 @A A2 Yol Hlugt A3, AL EEAEE SAHeE oz
102.6 °, SAEL 90.0° 2 Lt_SORAL- o7} EAtu T fol8kA At A

T UATH(p < .05).

4

o
ik

Table 3. Mean and standard deviation (S.D.) for Lt_SORA measurement in

males and females

Sexes [tems of measurement N Mean( °) S.DC °)
Male Lt_SORA 55 90.0 +5.8
Female Lt_SORA 37 102.6 +6.5

SORA : Supraorbital ridge's angle. Rt : Right side, Lt : Left side. N :
cases

All data are expressed by angle(mean ; degree *S.D.)

Mean and standard deviation(S.D.) between male and female at the level of

p < .05(t-test)



Table 4. Results of t-test

t—-test

F p-value | t-value | dof |[SE'gier( °) 95%_Clyift

Lt_SORA .223 .000 -9.694 90 1.295 -15.131~-9.984

SORA : Supraorbital ridge's angle.
Result of t-test : t-value, degree of freedom(dof), p-value, standard
error of difference between the mean(SE'4if), 95%_confidence interval of

the difference between the means(95%_Claits)

2. AY $HEAM(Discriminant function analysis of Sex)

Table 591X+ FHEX (Discriminant function analysis)Z A|3ste] 1}

A TF2 02 o] 2o ASA(Lt_SORAE PAIA T3 Zo] IaHS

D = —15.607 + 0.164 X X1 (SORA)

Table 5. Canonical discriminant function

function
1
Lt_SORA .164
(Constant ) -15.607

Table 6 #H¥HE-M (Discriminant function analysis)olA el YU @ FA



™

FraelA e B4 @ wEASE vaste] dUton PRt

Table 6. Functions at Group centroids

function
Sexes 1
Male -.829
Female 1.232

Unstandardized canonical discriminant functions evaluated at group means

Table 7914 = WAL T4 @3t FEFFE v 2ajolw A o

|\

Table 7. Classification results Table® by discriminant function analysis

Prediction Group
Male(55) | Female(37) | Accuracy Classified(%)
Frequency Male 49 6 89.1
Female 6 31 83.8
(%) Male 89.1 10.9
Female 16.2 83.8
Total 87.0

a. 87.0% of cross—validated grouped cases correctly classified.

_10_



3. A 2x2¥ 3 AEA (Logistic regression analysis of Sex)

Table 8ol A+ ZA =Y 3|7 FA(Logistic regression analysis)< ©]-&3}¢]
B4 S Aoty 93 A3s BolFy = dEE7 =(Supraorbital ridge's
angle ; SORA)7}F FuU kel o7t {9l sttt YEFRETH(p = 0.000).
wt 22 AR AE g Zo] kit

P = 42.780 — 0.440 X X1 (SORA)

Table 8. Variable in the Equation by logistic regression analysis

Confidenct
interval
p-valu
B S.E. wald | dof Exp(B) |Lower |Upper
e
step
Lt_SORA . 440 .091 | 23.500 | 1 .000 .644 .39 | .770
Ja
Constant| —42.780 | 8.794 | 23.663 | 1 .000 |3.795E+18

a. Variable(s) entered on step 1 : Lt_SORA

Table 99X+ =A]~E 372 (Logistic regression analysis)= A|&3t

Avtoln] AW SHE FAb 92.7%, oA} 83.8%, HA| 89.1%= W-F3HT).

=

_11_



by logistic regression analysis
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Qd AIZbEt o] mEEAYE WE o] &3 AERE T ZHb WA 9

AS5S 44 dFez A g4 Aol Aty BEAQ] EA= AS

oF 3c}(Bass, 1995).

—
ol
oE
of\
o,
rlr
e
i
rir
o,
&
il
ne
¥
AU )

(Angel, 1982; Meindl, 1985).
=9 A #HEWE o] &3t AHEHIH AFE HAS e AISH W
o3 gy 71+=S A& Al A (Birkby, 1966; Krogman & Iscan,

of

1986; St.Hoyme & Iscan, 1989; Novotyny et al., 1993; Iscan & Ding 1995;
Loth & Henneberg, 1996)7} A13L, D. Franklin 5(2005) South African®
WM E S543}e] 79.5%, Maryna Steyn 5(1998) South African whites®] ™
2wl A 85.7%, Iscan & Ding(1995) 571 AZSWGFE o]&3to] 75%2] A&
T2 gyddoe] Zbestthal Barstal Qlty. 53] ol Elm o] ASA oA
Hanihara(1959)% 4704 AW 42 85%, Giles(1964)% 8719 ASWFE o) &
gko] 84%0] Fetew HUdEo] Fhesittal Balsklh. R gl E me
54¢ xAbste] AAAF

’

==
4 545 #Rlstal ol Ediz AgEadd o] &3 At (av]H 5, 1995;
<

S, 20005 SAA T, 2000; HHFE 5, 2001; " S, 2001; &IE S
2001)¢F 317141 F(2000) 0] 57F4] AISWHFE vtF oz AE=yH g (Canonical
discriminant function)& o]&3d}e] d=rel thAlo = 79.6%2] A=z FUF
Hol] Zhestrtar Hag wp gk, o]&} o] 9] A5 oY ASFHRS

2 RERRNe Agstel nok e wEAL P9 S Be BAL 7
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o] AEH=(D)

D= —15.607 +0.164xX1
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[e)
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S G2 Male) 2 EFeHA = FEAFD)7F 1.282 o 7HA =i oAt
(Female) & 573} ¥ th(Table 5.6).

Table 72 XEwd HA B> A-dHHE P (Unstandardized canonical
function coefficient)E& AF&3ste] v Ayfolm HAAYT o SHE, 2+ A
= e FAe} Ao &3 oS Ui JIEE HolE

A A= F 55T 49 EAE 62 oA®m EFske] 89.7%, o

AR 9= & 37ETAA 31 AR 692 "AE Eioete] 83.8%, WAl

Table 88 2 A ~¥ 3|7 EA (Logistic regression analysis)ol A9 HFA A o
ZFEAFE e

G2} ojzpe]l FoA S wHEEEZ = (Supraorbital ridge's angle
; SORA)= #bol7b dvkal B X8 3] #AL tat o] AHHT(p =
0.000).

P = 42780 — 0.440 < X1

D : Logit(Prediction of Sex)
X1 . Lt_Supraorbital rige's angle
-15.607 : Constant

of el zZ+ AS5AE vidste] v ghol A52HE(Cut value) BTt o3 73
T FAMale), d=FEHG olete] #%& = A= A (Female)Z E73t
Al = o] Aol AS5FE(Cut value)S 0.52 AHsta, ZAxE 3]

A1 (Logistic regression analysis)< AR&S A= wAF 92.7%, o2t 83.8%,
A 89.1%0] Agew A8t WAEAS Al AR ¢4elal 53] ¢

A1 9= ©l EdH(Table 9).
ol A s Huss u o= ATl wEw ASE o83

i
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Maryna Steyn 5 (1998)°] 85.7%2} =rulol A& 31714 5-(2000)°] $+=<21S it
o7 79.6% AIgE=R JFyIbHo] rhgoltta Bk AHY ¢ EwA UE

HEw ASARe] FRole wEmE AS5s= AHASAREE Sliding
caliper, Hinge(spreading) caliper, Stadiometer(Osteometric  board),
Coordinate caliper, Head spanner(Todd's craniostat), Soft metric tape &
sty A ASAsEEE G3EHE o]&sk= Digitizer, Surface scanner,
Radiography, 3Dimension-computed Tomography(3D-CT)%} Magnetic Resonance
Image(MRI) “5°] ATt

Ty wEw AlSel Aol HAFAA ASARA oF WHoRE A
3k SAGem o gAY AR TS dAGowm ASsHA EAIEH]
7F oHu= Ay ASAIRe] Hol At @hilo] .

o] dAFQAE  H  ASABEER HAAFHE=3E9(3Dimension—computed

AA FREd val ASEgle W A9 LAt fle AR g THRIv=

ARt delm ks W AHeM e 3apd o s GdstE HewE dA A

5 & 5 Ja SAH disk A HYdES FA wEAL F dve AH
wj 5o mgim A=A EA O HAars =29 (3Dimension—computed Tomography
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