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ABSTRACT

Assessment of sex from human skeletal remains plays an important role in human skeletal
analysis. Sex diagnosis is one of the most important components of the biological identification.
This study was interested in sex determination by the os coxae in a Thai population. The sample
was composed of 200 adult os coxae (100 males and 100 females) with known sex and age at death.
The ages at death of the samples were between 23 and 99 years (average age, 64.37), selected from
the Forensic Osteology Research Center (FORC), Faculty of Medicine, Chiang Mai University.
Areas of the os coxae in this study are composed of the greater sciatic notch and obturator foramen
and 3 positions of the bone. The reason of 3 positions is for testing the relative between a position
and accuracy in sex classification. This study has 2 methods for sex determination. The first method
is geometric method which analyzed the shape of the greater sciatic notch and obturator foramen.
First step we took photos of left os coxae in 3 positions and then used tpsUtil 32 change jpeg. file to
tps. file. Next step we used tpsDig232 program for digitized 25semi-landmarks in the greater sciatic
notch and 40 in the obturator foramen. Next step we used tpsRelw32 for analyzed the relative warp
and used a relative contribution number of each semi — landmarks for calculating in Euclidean

distance equation for sex classification. The shape of 2 areas were analyzed by tpssplinw32



program. Last step we tested an intra- inter observer error. The second method is morphometric
method which calculated an area of the greater sciatic notch 1 position and obturator foramen 2
positions by image J program. The first step we took photos of left os coxae in 3 positions and used
Adobe Photoshop CS5 program for set the area and measured a distance in the ruler scale 1
centimeter in pixel unit. And the last step we used image J program for calculated the area in square

centimeter unit. The statistics in this study is discriminant analysis by SPSS version 22.

The results of geometric method showed an accuracy for sex determination in the greater
sciatic notch, obturator foramen positionl and 2 were 70%, 30% and 50%, respectively. An
intraclass correlation coefficiency (ICC = 0.70) is a substantial level. In morphometric method the
result showed the accuracy of sex classification of the greater sciatic notch, obturator foramen
position 1 and 2 were 64.3%, 62.5% and 63.5%, respectively. The level of an accuracy in this
method was at the low accuracy and the position of obturator foramen was not effectively to sex
classification in the morphometric method. The results of this study may be the choice for choosing
the parameters in sex determination by os coxae in a Thai population and useful in the forensic

science and forensic archeology in the further.
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M 26 uaasmsutlas lwdnmanana jpeg file luhilu tps. file
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File Modes Edit Options Help

> G N D RWA /BB K fit+ - P28 | fi

MWA 27 1AAIANINARANIAINUA 25 9AATNIUIVOLUDY greater sciatic notch

Y Y .
YoINTEANAL INAVIEHY (top view)
v

;4 v
- mﬂuﬂmiﬁmu@ﬁuﬁmm obturator foramen %@Qﬂi%@,ﬂﬁZIWﬂiﬂﬂﬂW‘Wﬂ1ﬂ INarua 2

[

1 dﬂJ
NENU
A A ' o v 9 !
1) i 1 Aenszgnas Innegluuuavunurindenagll

1.1) MyuUAYAd1989ABYA AVBILSIIN obturator foramen lagliyaiivuaglu

Q Ll

HUALAY Y DEMUVUFAVY0IN18T1UINANUB obturator foramen AININT 28
o = < .
1.2) Mmsuasananimanana jpeg file 1 uana tps. file TagT1lsunsy tpsULiI32
o Jd o A 4 & o A . kS A
Tagsimsudaslla iims@en Iianin 91ntiuriinisi@en select operation 310HUIADN
build tps file from images N@ input 1A out put LAZIABN set up lasaandongla M
gl.z A 4' 9 4 Z’, 1 = [ a
MINUUAON create Nod319TWdnIMANA tps. file TAsTUADUITUIRGINVUT 1IN greater
sciatic notch

o Aa o Aa o é o d’ = g}/ dy [
1.3) ninIsnnarannaananIvuan lagnisanyrlunsestionde Tdsunsw

Q Q

. d' Y a o = o é 9 1
tpsDig232 LW@i“ﬁiuﬂﬁWﬂﬂi}ﬂﬂ MYUA FIU52NOVAIY 40 ﬂﬂ@ﬂ%!tu’)’)ﬂﬂﬁ%m@ﬁgﬂiﬁ
Yy Aa

A < a A v : o
obturator forameni@ﬂlinmﬂﬂﬁaﬂ’t’)\‘i A UAZYANIULVUUIWN ﬂ1ﬁi}@Wﬂﬂﬂqﬂﬁﬁﬂ1ﬁu@

D) =

YA v < v A o = A [ o dy
Qa%a%mﬂummm T@mmaz@@ﬂqwﬂmmmmamm AU NLUUUIUATU 200 HITNUDN

UARZIWAAINING 29
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3 ) av 9 a
MW 28 HAAINIIMUUAANAAD DY (R0 A) Tutuunu Y 9agaga

YoIU31IBobturator foramen ug1nMADYATIA

File Modes Edit Options Help

> H M DR WA » S BEEfit+ - 028

= o

N 29 Llﬁﬂ\i’gﬂﬁﬁ’ﬂfﬂﬂﬂﬂﬂ?ﬁl&ﬂ@WNLLu’JﬂlﬂUﬂl’t’N obturator foramen

Q

Yoanszgnaz Inndnedne 14 11sunsy tpsDig232

50



2) M 2 fenszgnaz InmyuAUNdeIn1en W 45 991 V31IMVBI obturator foramen

MYNVUAUNRDID AN

2.1) MUUAAS1909A0YA B UBIUIIIN obturator foramen Iaglnyaiivuneglu
HUALAU Y BEMUUUFAY0IN1811UIINANUBI obturator foramen AINTHA 30
o . <3 .
2.2) MmMsulasdnanmnana jpeg file 1Wuana tps. file 1aa T1sunsu tpsULi132
o Jd o A J ¥ A . ¥ A
Tagriimsudad g shimsidenlidam vinuuriinisaen select operation 91NUUIADN
build tps file from images NA input LAY out put AZIABN set up lasAANABNgUNIMNNF
?,‘, A A 9 4 g’/ ] = [ a
MINUUIAON create DA IWAn AN tps. file TABIUADUIFURGINULTIY greater
sciatic notch
o a o a o é o d‘ = g’/ g [
23)imsninagannaganaiivuan lagnisaneiluasesteondeTsunsy
. A Y a o Ao 2 o = Y
tpsDig232 e ldlumsinagannaganamIvua $aU5enouaIs 40 9AAINIUINNANUDY

1 2 Y a < a a o .
qﬁ]ﬂi’N obturator foramen Iﬂﬂﬁuﬁ]’]ﬂi}ﬂ@’lﬂ@\‘] B Uag3anIUuNUINN ﬂ’liﬂﬂWﬂﬂﬂﬂﬁ\‘l

o ya o I 9 1 2 Ao = A @ o dy
ﬂ'qu@tﬂ’Ji]fJﬁ]m‘]Juﬁi]ﬂL@ﬁ T@mmaz@@mWﬂmzummammﬂu NILVUUIUATY 200

AINVDILAAZINA AININT 31

Yy a

MW 30 LAAINIMNUAANAAD DI (A B) Tuuninn Y 9agaga

Q

Y9I obturator foramen TuginmAogadLa
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File Modes Edit Options Help

«>Hn D WA /S BE it - 028 |

MWA 31 1AAIYANNAYANITINUAAMIUIVOUVDY obturator foramen

voanszgnae Iwnanedneld 1asunsy tpsDig232

a d a
233 mﬁ’J!ﬂ‘i]z‘Vigﬂﬁ'NﬂmQﬂﬁzﬂﬂt‘fzi‘WﬂU‘i!’Jﬂ! greater sciatic notch (la% obturator
foramen

[

o A o a 2 o a 4 1 %
- ihgdamimruennaganimvuauinszizilaelagls Tl sunsy
v
tpssplinw32 MINUTLIMU greater sciatic notch LAY obturator foramen 2 MUDIUNABIGLLASINA

MY AININN 32

%8 Thin-plate spline - O X

File Options Help
Reference Data

Reference <— select file

i 32 ueraaTUsunsu tpssplinw32 MRl
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a o I3

o o % . a o
- ‘L!'lﬂ'l‘Wfl]'lﬂﬂ'liﬂ'l?i1!ﬂﬂﬂWﬂﬂﬁQﬂ']ﬂHﬂIﬂﬂIﬂi!mﬂJ tpSD1g232 UNMIATITH TN
A1 relative warp RW) 1814 11/5un54 tpsrelw32 A1uda (01 1A1U0 4 relative
contribution UDIUAAE semi — landmark@ININN 33 "lﬂn,mufiﬂuaums euclidean distance

Tumsuenneas 1 TagauraluTasunsy microsoft excel AIANA 34

sen: B tosRelw ver. 1.69 =1s |
File Edit Options Help | File Actions Options Help |
Save plot... Input Display. .
Print plot... - Data great female tps TPS i Consensus |
o
Save L ° s 100 specimens with 25 landmarks | Partial warps
View report... % No links, no sliders ' In(var) vs.In( BE)
°° Compute
\ eXit o | Consensus ||Relative warps .
o ' Relative warps
% | Partial warps | =
] ——— | ILglose
Fat
L} Report listing
File Edit Help
Uniform component estimated by sweeping the partial warps
from the projections of the aligned coordinates into the
tangent space and then using SVD to extract the non-singular
dimensions.
Relative contribution of #ach landmark (from R''t matrix):
{see Rohlf (1993) paper on relative warps)
LM# S5
1 0.00€ll
2 0.03404
3 0.04134
4 0.04034
5 0.04190
€ 0.04333
7 0.04224
8 0.04008
9 0.03879
10 0.0387¢
11 0.03914
12 0.03917
13 0.04077
14 0.04101
15 0.04275
16 0.04340
17 0.04477
18 0.04810
1% 0.0506€
20 0.0503¢
21 0.0508%
22 0.05332
23 0.0517¢&
24 0.03082
25 0.00405

WA 33 1LAAINITHIAN relative warp 119 11511ATY tpsRelw32
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[

gar  dogn T guuoa  oonmu  pnn nadfangnle

! Tahoma (iloer - A A e’ T e H]

h dnson - : ]
3;\: ) BIU- A . . - ' u |Mv‘m n‘n jwlnf\m & - ﬁ:;\:::&f

Aluvuada g Woud h L e alnd AR viuihy ~
Cha.. fe -

A B ¢ D E F G H 1 ) K L M N 0 P Q R~

1 Male Female
2 M# S5 LM# S5 y
3 1 0.00439 1 0.00611 Tauauni
4 2 0.02242 2 0.03404 oo
5 3 0.02625 3 0.04134
6 4 0.02685 4 0.04034 0.06
7 5 0.03217 5 0.0419
8 6 0.03894 6 004333 o0
9 7 0.04207 7 004224
10 8 0.04016 8 003879 .,
11 9 0.03512 9 0.03879
12 10 0.03368 1 0037
13 11 0.03535 1003914
14 12 0.03851 12003917
15 13 0.04116 13 004077 %
16 14 0.04277 14 0.04101
17 15 0.04529 15 0.04275 oo
18 16 0.04639 16 0.0434
19 17 0.04881 17 0.04477 o
2 18 0.05250 18 0.0491 12 3 4 s & 7 & 8 w© m 1 1 W 13 1 U W 18 2
2 19 0.05471 19 0.05066 e oo
2 20 0.05873 20 0.05036 .

4 » .| MalevsFemale 100case | Case1 Case2 Case3 Case4 Case5 |Caseb6 Case7 Case .. @) 4 »

B - B . y E 2 M- & X
m R ——_ T aedonhled
ol i P whTIubRlulE -
_(?s # prm— T A A B - 5 sedomu Wi i l', o boe é o : §Y H
2 ARADN . T e
M A == S uamuniatinag « 0 - € e on oy dagu u U b Sesisi & =
e PTRE R tors - <% » 3 TN G T g ST
k8 - fe  =SQRT(($B3-$F3)"2+(§B4-5F4)"2+($B5-3F5)"2+($B6-5F6)"2+($B7-$F7)"2+($B8-$FB)~2+($BI-§F9) ~2+($BL0-§F10) 2 +($B11-§F11)~2+($B12- -

$F12)724($B13-$F13)"2+($B14-$F14) A 2+($B15-$F15) 2 +($B16-$F16) "2+ (3$B17-$F17)" 2+($B18-$F18) " 24($B19-$F19)* 2+($B20-$F20)" 2 +($B21-
$F21)12+($B22-4F22)/2+($B23-$F23) " 2+($B24-$F24) " 2+($B25-5F25)" 2+ ($B26-5F26) " 2+($B27-$F27)2)

A B [ o E F G H 1 ] K L M N o P Q R =«
1 Case 1 Male Female Euclidean distance
2 LM# ss LM# S5 LMz sS Male Female
3 ] 1 1 1 0.17341]| 0.170556 Female
4 2 0.01979 2 0.02292 2 0.03404
5 3 0.0000% 3 0.02625 3 0.04134
6 4 0.08232 4 0.02685 4 0.04034
7 5 0.15495 5 0.03217 5 0.0419
] 6 0.03986 6 0.03894 6 004333
9 7 7 7
10 8 8 B
11 9 0.00252 9 0.03512 9 0.03879
12 10 0.01696 10 0.03368 10 0.03976
13 11 0.05109 11 0.03535 11 0.03914
14 12 12 12
15 13 13 13
16 14 14 14
17 15 15 15
18 16 16 16
19 17 0.11365 17 0.04881 17 0.04477
20 18 0.04294 18 0.05259 18 0.0491
21 19 0.00732 19 0.05471 19 0.05066
22 20 0.0706 20 0.05873 20 0.05036 -

Casel | Case2 |Case3 | Cased4 | Case5 | Case6 | Case7 | CaseB | Case9 | Casel0 Shee

MW 34 1eaans 19gasauns cuclidean distance Tumsuenmalulisunsy microsoft excel
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2.34 msﬁm’amﬁuﬁmmn‘szgnaziwnu%nm greater sciatic notch (1 obturator

foramen
0 £ 4 ..
1. AMUIUNUNVUDY greater sciatic notch

- mMsMmuage landmark 1% lumsanuiaaulasein Paula N. Gonzalez
uazane 1 2018 (6) TaensaAny lAlMMuAIAB19DY Feilsznoudle 2 9a laun
(7NN 35)

1.1) Tip of the piriform tubercle (A) Ai® 1A80AgIgAVDITunTEgn

=

piriform tubercle N MRBINVNTZANT Nz T

1.2) Base of the ischial spine (B) Ao ﬁgﬂ%ﬂ@fﬂﬂlﬂﬂﬁiu ischial spine nou

Y
3 ' v AR
2 TRl utjunszanyunmedui@ednt lesser sciatic notch ¥09n5AN

Y
U

AL AL SRR AL
n'k 071 _ﬁnm

llllllluiiii (T T PR AT

& v X

MW 35 Muriantlugae199e UM TanuNUT I greater sciatic notch Taggating lu

Y
MsAnyIUAe A= Tip of the piriform tubercle B = Base of the ischial spine

HNN@Q%Wﬂ@%UtOp view m@ﬁﬂi%ﬂﬂﬁ%IWﬂ
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Y [
- fhmsmvuaiuilae1¥ 1151030 Adobe Photoshop CS5 lasiden file
A 9 ° X A a A oA A quo X A4 v
MNARBIMIAMUIUNUN HonATelo pen tool taldmruaveuwaiunie 14
k4 H v

Muan TagyINMsMUUATOLIVANUNVDY greater sciatic notch A9 [FUAIHUAIIN

A v R =3 A v Y
gaina A liawvenluves greater sciatic notch 89 9anna B uazainidu 'l

Q

U339UNYA A AININA 36

¥ [
A A

y . a o A A ° A Yo o
- nmiummsandadldluysnaiuineesuia lasden lgmaelu
o . o [ . . < o
Y9 new fill layer TasmyuAd solid color 115U greater sciatic notch Augunsva
T ] 9y ] ]
HEEEEEE MITvuaienteaemsmuaiunluldsunsudaly danwd 37
A yoo X AAd v o Y o o v
- deldmvuanunndeimismulandl iimsiaszezamnavesls
v 9
ussNa Tagiaen ruler tool tazain llvuena liiussnaldasuniiga 91
1290 analyze A2 record measurement 19311M I HRAANVEIVRINA 1UTTHA
Tuwiae pixel Furanmldasunngluaztiuiinanld awnimi 38
o ti‘ o ) dl o dy ti‘ o dy ti‘ .
- dhawanmsaudaemvuanuiususiuilu 1dsunsy image J
A 28 & Y a ' A & A4 g
190N magnifying glass tovenen1nliiieanenonsiaeniuinozmuin MUY
= . a a d' 9 o d‘ A a d'
190N wand (tracing) tool azAANIUUIHUNABIMIAMUIN WoloNUSIUTN
Y
doamsmunnieudosudy msnamanalae@en analyze = set scale =
distance in pixel 1 laanlaninmsmuiuanuenamnalullsunsy  Adobe
Y v
Photoshop CS5 lanetiouaedurus  91n1UwlaeuniI18u99 unit of length 310
I & A ) dy A A g o dy
pixel 11U em 9101 U@0A measure T1/5unTNATAMMIBNUAVTNMTY upil

wnsunngiuaziiviinonalugiuunues microsoft excel Aan WA 39

v | P+ e He X IO s e » | O e (ISR

M 36 LAAIMINMHUUAVOVIVATOUUT IV greater sciatic notch
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New > . . W v

T L o )

Duplicate Layer

B swatoes

) smus

New Adjustment Layer > Gradient. o masks.
t Pattern. o

7T rans

Smart Objects

Video Layers

Sekect Fher Anaiss 3D View Window Hep | [ e o O sun~ [Sl@
i Ep——
. -
™ I 9 | @ coon

I ." - B swarcus
| s -
[ . 1 srvies

g e Pick a solid color b
I ‘)-; % ) —— © RowsmvenTs
I ol < i o O mases
1 ‘| .
I ” < Add Yo Swakches < taress
I ’. ot
1 o ot Ubrarns O owens
| Y o 3 rams

o,

/ = [is b
u
o @
o 2. B

7 -+

X

[~}

- e
R e o

| wasusewent o |
|

v 9 [
MNA 37 uaasdrueamaauaad I luusnanunnazmuauod

UI I greater sciatic notch
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¢ Image) = X
File SI;Edit Image Process Analyze Plugins Window Help ‘
[NAla|eld) qles|e|s| | >

Straightff segmemed or freehand lines, or arrows (r!ght click to sw:tch)

0*,

3 £
491263264 pieels. RGB. 61MB File Edt Image Process Analyze Plugins Window
Qolalo < Al o] anig]sls | |»

Wand (tracing) tool

£ Wand Tool X
Tolerance: f¢f | 2feo
Mode: |Legacy 2

¥ Smooth if thresholded

_oK | cancel|

4;?!3201‘;:!(“!'“09401!‘5 i‘e Edt Image Process ‘
| Dolajol~«]: "@AIMOIEH O\I""JIJOIFI =

|| Set Scale

4 setScale X

Distance in pixels: [118.21

Knowndistance: [1

Phelaspectratio: [10
Untotlengin [em

Click to Remove Scale

T~ Global

Scale: 118.21 pixelsicm

0k | concn| o |

4 Image) - X |

File Edit Image Process Help
Kalolzl | |=»

'Rectangle®, rounded m:l or vom

4 Result
File Edit Font Results

<

Surface Plot
Gels 4
Tools 4

' 2 . P ,
MW 39 uaasvuneumMsmuIniui Tae 1% 11510353 image J
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9
% 1

k4 v
ﬁmmﬁuﬁmm obturator foramen UNINUA 2 N
1) Obturator foramen mn 1
A [
- fhimsmvuaiiuiIagld 11s51n53 Adobe Photoshop CS5 Tagiaen file
Ay ° A 4 a A A A Yo A A4 Y
NMNNADINTTATHIUNUN LADNIATDIND pen tool LW@lﬂfﬂWﬁu@ﬂl@UlﬂlﬁWﬂﬂ‘ﬂﬁ]gi%

k4 [
MUl 1agsiimMsAMUUAYeUIVATUTAVDY obturator foramen ABIADN magic wand

=

tool LIAZAANLILIN obturator foramen IALABAININA 40
y . a o A A A4 ° A Yo o
- nmiummsandadldluysnaiuinesuia lasden lgmdaelu
° : 9 v .. < @
YA new fill layer TagMuUAT solid color M5 greater sciatic notch Wuaunse
T ] 9y ] ]
#eEEeEE Msmruadiiiendieaemsmulaiunluldsunsudaly danni 41
A Yo X dd 9 ° Y o o 9
- e lamvuaiiuindesmsmiuingdd Mmsinscerainaved 1y
v 9
ussia laeden ruler tool wazan lduuanaliussnaldasanniiga  1miu
iA9nanalyze 1AE record measurement (WRINATUHARANVEIVOITNA 1TUTTA
Tuwae pixel Furanmldasunngduaziuiinan’la denmi 42
o t:{ o a A d‘ o ﬁy t:{ o ﬁy tﬂl .
- hwminms@asameMuuanunnm st luTUsunsy image J
A P & Y~ ' A XA A4, g
190N magnifying glass 1NV IN IHNEINOADNMTADNNUNNIZAIUIN 1INHY
A . a a d' 9 o d' A a d'
190N wand (tracing) tool HAZAAN IUUTNUNABINTMUIU WBIAONUITIUN
Y
doamamuinioufoondy Mmmsaammnalaeiaen analyze = set scale =2
distance in pixel 1% la@min laanmsmuiunnuenamalulysunsy  Adobe
9 f
Photoshop CS5 lanatiouaemurius  911nUwlasuniI18U99 unit of length 310
I % A o dy A a 4 o dy
pixel 11U em 9101 U@0A measure 11/5un5HATAMMIBNUAVT VTN upil

L=}

wasunngUuaziiunnmalugiunuved microsoft excel A4NINA 43

. B = m X BN e wwe s O .

MNA 40 LEAINMIMHUAVOVIVATOUUS 1IN obturator foramen 91191 1
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o woge @ New T T o mmme » O coie

Duplicate Layer

ol souss

New Fill Layer *|  Sobid Color. 3 s
New Adjustment Layer »  Gradient O s

Patten. AP

O o
11 rans
Smart Objects

Video Layers

BEBrALACBNNEANT #S

o sass

Pick a solid color:
@ aowsmainTs
1 wass
- thnms

& ocws

1 rane

k4

d' 1 a A a A d‘d‘ o a
HMNN 41 memuﬁummsL@mam"lﬂ“luummwu‘nw%mmmmmmnm

obturator foramen 9117 1
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IO osin st » | O Gines
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4912x3264 plxels, ROB, 61MB File Edt Image Process Analyze Plugins Window Help
aolalol~4 s A o0 alov 4|8
x=3550, y=1079, value=124 117 062 (#7c753¢)

File Edt image Process Analyze Plugins Window Help

mife M Alalo0 aleds]s
wond

Tolerance |« *|[30
P

¥ Smooth f thresholded

oK Cancel
491233264 pixels; RGB, 61MB File Edit Image Process Analyze Plugins Window Help
clola|ol~|« 8 Ala|o| aloe|s|8|~
Bat Seak
Set Scale

Distance in pixels: [113.50

Known distance: |1
Puxel aspectratio. [1.0

Unit of length  [cm|

Click o Rem
I™ Global

Scale: 1135 pixelsicm

OK | Cancel| Help

Plugins Window Help
L Analyze Particles

2628 76 unit (4912 4). ROB. 81M8 Fie Edt Image Process

O~ 4L

Summanze
Distribution
Label

Clear Results

File Edt Font Resuts

Set Measurements

Set Scale

Calibrate

Histogram CtreH

Plot Profile CtrieK

Surface Plot

Gels »

Tools »

d‘ ?,’, o dy A 9 .
M 43 uaasruaoumsmuInnuN laoly 1Usinsy image J
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2) Obturator foramen 10N 2

Y [
- fhmsmvuaiuilae1¥ 151030 Adobe Photoshop CS5 lasiden file

=

A 9 ° X A a A oA A g9 X 4 v
MAUNADIMIMUIUNUTN 180NATOIND pen tool Lo IFMriuavRUIVANUNN L 1%
4 [
Muan TagriimMsMUUATOLIUANUNVOY obturator foramen ADIABN magic wand
tool LAZAANVILIY obturator foramen ]lﬁ}mfl A9 N 44
y . a o A A A4 ° A Yo o
- miummsandadldluysnaiuinezsiuia lasden lgmdaelu
o . o [ .. < o
Y9 new fill layer TasmyuAd solid color 115U greater sciatic notch Augunsva
T ] 9y ] ]
#eeeeef Msmvuadiiendieaemsmuiaiunluldsunsudaly danni 45
A Yo XA Ad g o Y o @ 9
- delamvuaiunndesnsmuIndn MmMsinseeranaved 1y
v 9
Vssia laeiden ruler tool wagan lluuamnaliussnaldasaniiga  mmiu
1290 analyze 1A record measurement (WRIMNFITUNNANNIVEIANE JVTTHA
Tuwiae pixel Furanmldasunngduaztiuiina1nla asnimi 46
-] ti‘ o ) dl o ﬁy ti‘ o ﬁy ti‘ .
- hawmimsasame Mmuuanunnmaun lulUsunsy image J
A -1 | & Y = ! a A A4 ° S
100N magnifying glass 1oYW NI NDADNMTADANUNNIZAIUIN 1INUU
A . a a A 9 o A A a A
190N wand (tracing) tool HAZAANIUUTNUNABINMIMUIU WBIAONUTIUN
9
doamamnaieudesnds Mmsaimimnalasaen analyze = set scale =
distance in pixel 1 laanlaninmsmuiuanuenanalullsunsy  Adobe
Y v
Photoshop CS5 lanetiouaedurus  91n1UwlaeuniI18u99 unit of length 310
I & A ) dy A A g o dy
pixel 11U em 9101 U@0A measure T1/5unTNATAMMIBNUAVTNMTY upil

wasunngiuaziiviionalugiuunues microsoft excel 490 WA 47

mwﬁ 44 LAAINMTMUUAVOLIUATOLUF I obturator foramen 119 2
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LEFRLAPORRNP AN RSO0
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RNMRRGREY e Asusement 10% |

Recard Mesasemants

Fle Gat image Lyjer

17 e
| DSCOT3490PG @ 50% RGR/B) X

7 B

AOBRREANNRRS0]

New PE- % v

Duplicate Layer

New Fill Layer »|  Solid Color...
New Adjustment Layer > Gradient
Pattem.

Smart Objects
Video Layers

Seect Flter Ansyss 30 View Window Hep | [ mE- x-

Songhe Shom Sarcieg g

Pick a solid color

oK

cancel
Add To Swatches

Color Lbrarms
o t [0

4’ 1 a A a dy A A o
NNN 45 uammummmimuﬁmllﬂslumnmwuww%zmmm

Y99U3 129 obturator foramen NN 2
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= o X i
;lle Edt Image Process Analyze Plugins Window Help
Ojolalol~ <[\ AR o0 Qlef4]s|| | |»
x=3370, y=1190, value=004,006,005 (#040605)

4 DSCO7342jpg (50%)
4912x3264 pixels; RGB; 61MB

4
File Edit Image Process Analyze Plugins Window Help
ojoja|o| <« Alx|o|0] ales|2]s| | |»|
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1111IN19V04 Landis and Koch (N na13199 1.(43) Tul15unsy SPSS version 16
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M3197 1 LaAIsEAUANNToARR0IvBIaDALAL1AINIUINIIYY Landis and Koch
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3) NAADU intra — inter observer error

- intra observer error W131A1 intraclass correlation coefficient (ICC) YyoUNAH ﬂj\‘]
A 1w A 1w A 1A A 4 v A o ~
UAUNND 0.717 UALINABIIUAUNIND 0.715 DONUATANUIFDUUIZAVA AINTTINN 2

1ag 3 ANaIA

A13197 2 uaAIA1 ICC TuMsNAdoU intra observer error U318 greater sciatic

notch TUIWANQ

Intraclass Correlation Coefficient of female greater sciatic notch

95% Confidence Interval F Test with True Value 0
Intraclass

Correlation’ [ Lower Bound |[Upper Bound| Value | dfl df2 Sig

b

Single Measures .559 218 778 3.532 24 24 .002
Average

17 358 8751 3.532 24 24 .002
Measures

Two-way mixed effects model where people effects are random and measures effects

are fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present

or not.

c. This estimate is computed assuming the interaction effect is absent, because it is not

estimable otherwise.

A1519% 3 1d@a9a1 ICC TUNSNATDY intra observer error U510 greater sciatic notch TN
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Intraclass Correlation Coefficient of male greater sciatic notch

Intraclass 95% Confidence Interval F Test with True Value 0
Correlation
! Lower Bound | Upper Bound | Value dfl df2 Sig
Single Measures 556" 214 177 3.504 24 241 .002
Average
715¢ 352 874 3.504 24 24 .002
Measures

Two-way mixed effects model where people effects are random and measures effects are

fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present

or not.

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable

otherwise.
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- inter observer error W1J31A1 intraclass correlation coefficient (ICC) vo4
WA HAUNINY 0.734 UazmAs1elAUIIND 0.644 Do NNMANMTONUTZAVUA

Aa911319% 4 1AL 5 AUAIAL

A13197 4 uaAIA ICC TuMsNAdoU inter observer error L3178 greater sciatic notch Tu

INANDY

Intraclass Correlation Coefficient of female greater sciatic notch

95% Confidence Interval F Test with True Value 0
Intraclass

Correlation” | Lower Bound | Upper Bound | Value dfl df2 Sig

b

Single Measures .580 248 .790 3.764 24 24 .001
Average

734° 397 .883 3.764 24 24 .001
Measures

Two-way mixed effects model where people effects are random and measures effects are

fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present or

not.

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable

otherwise.
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M13197 5 uaAIA ICC IUMINAFDY inter observer error L5184 greater sciatic notch TUIWAY1Y

Intraclass Correlation Coefficient of male greater sciatic notch

95% Confidence Interval F Test with True Value 0
Intraclass

Correlation” | Lower Bound [ Upper Bound| Value dfl df2 Sig

b

Single Measures AT5 .107 7291 2.812 24 241 .007
Average

.644° 193 .843 2.812 24 241 .007
Measures

Two-way mixed effects model where people effects are random and measures effects are

fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present or

not.

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable

otherwise.
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3) NAADY intra — inter observer error

WA UAUNINY 0.732 HazinganelAuming 0.853 Do NUAANUITONUTZAL

un

v

1915199 6 1Az 7 UAIAL

- intra observer error WU1A1 intraclass correlation coefficient (ICC) vound

=

=
f -a

M3199 6 1aAIA1 ICC TUNITNAADY intra observer error U319 obturator foramen N7 1

Tuwena)g

Intraclass Correlation Coefficient of female obturator foramen 1

95% Confidence Interval F Test with True Value 0
Intraclass
Correlation’ | Lower Bound | Upper Bound [ Value df1 df2 Sig
Single Measures 577° 328 152 3.733 39 391 .000
Average
732° 493 .858 3.733 39 391  .000
Measures

Two-way mixed effects model where people effects are random and measures effects are

fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present

or not.

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable

otherwise.
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M319N 7 uaaan ICC TunN1INAADY intra observer error U318 obturator foramen M1 1 Tuiwer

B8

Intraclass Correlation Coefficient Intraclass Correlation of male obturator foramen 1

95% Confidence Interval F Test with True Value 0
Intraclass
Correlation” | Lower Bound [ Upper Bound [ Value dfl df2 Sig

Single y

744 .566 856 6.814 39 39 .000
Measures
Average

.853° 723 922 6.814 39 391 .000
Measures

Two-way mixed effects model where people effects are random and measures effects

are fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present

or not.

c. This estimate is computed assuming the interaction effect is absent, because it is not

estimable otherwise.

79



- inter observer error WU 1A intraclass correlation coefficient (ICC) v®4
WA WAUNINY 0.704 LazMAFIBTAUIIND 0.809 D0 INAIANNTONUTZAVA

— 110 2915199 8 1AL 9 AUAIAL

M3199 8 aAIA1 ICC TUNIINAADY inter observer error U319 obturator foramen N7 1

Tuwanag

Intraclass Correlation Coefficient Intraclass Correlation of female obturator foramen 1

95% Confidence Interval F Test with True Value 0
Intraclass

Correlation” | Lower Bound | Upper Bound | Value | dfl df2 Sig

b

Single Measures .543 282 7291 3.3771 39 391 .000

Average Measures .704° 440 843 3.377 39 39( .000

Two-way mixed effects model where people effects are random and measures effects

are fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-

measure variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present

or not.

c. This estimate is computed assuming the interaction effect is absent, because it is not

estimable otherwise.
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M3199 9 1aAIA1 ICC TUNIINAADY inter observer error U319 obturator foramen N7 1

Tuweane

Intraclass Correlation Coefficient Intraclass Correlation of male obturator foramen 1

95% Confidence Interval F Test with True Value 0
Intraclass
Correlation” | Lower Bound [ Upper Bound [ Value dfl df2 Sig
Single Measures 680" 470 817 5.249 39 391  .000
Average Measures .809° .640 .899 5.249 39 391  .000

Two-way mixed effects model where people effects are random and measures effects are

fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present or

not.

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable

otherwise.

81




- U3 obturator foramen 17N 2

a J 1 a 1 y
1) n1531A 5123151905198 obturator foramen 1191 2 Taold T sunsu
v
tpssplinw32 nIz@naz TNNATUF 16U UNANYITIUIU 100 T IWABIBTIUIU 100
v '
¥ U W‘]J’NgﬂiN‘]Jil’Jm obturator foramen 117 2 mauwwaumﬁaﬂymzﬂé’wgﬂ

d' A o =)
TULVYY IWATIWUANHUS NG

e ——_— P
o < : o] ' P i i i "'o'"b'l""'? ______________
y ' i 1 ' T +] ]
_________ Lo N+ B+ h ' ' "o ' ' &0
LR deor g1 . S S UG N S S ,
o | o [For=-T T i
bRl . e | ' \ ' \
it ! o ' [ R N S S
i | ' Lo G : ' ; : : CoTTAT
S ' ' " ! e ' ' ' ' ' !
9 R SRS S A ool S S S A S S &
o . ' ' L e et TR Ry S Aecccdacss= m————
;(‘?_\ b o : Lol S . ' - ‘ ' . | ‘o |
i ' SR ! : : : ! ! '
i : ! : o R s sECLE SRS DORRY SRRV SRLER S S
L0 - : : ] \ ! \ ' \ i | ) ! ,
; s e o " ' : 1
P ' , L Lo : P
----- G L L o O_'ri_ioc'
P S ek N ! | : ' '
‘ : L L : /
| B - - OJ 1 _l____L____? I‘““P““'!‘Q"a “““ I””’:’””l””‘:” - 04:
@ - 1o e ©
o ! ' i < i .
s Tl SRS 0= LY L e e e e e R e L]
: ! o ' B Bl IP <
______________ ' © a 0 @
___________ B D SRR HOUVIOIOS AU IR S P I . SO AR
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2) MITULUNIN flaeld K - mean clustering Tﬂﬂcl%}q&i euclidean equation
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nmugﬁ 3 La@eNYA relative contribution VDIUADE semi - landmark TEHIUNAB1DUDSINEA
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3) NAADY intra — inter observer error

- inter observer error W19 intraclass correlation coefficient (ICC) vound
S v

WA UAUNINY 0.680 HAZIWANBUAUMIAY 0.635 DONUAIANUITOUUTZALUA A

Q13197 10 Az 11 auaay

M3199 10 11AA3A1 ICC 1UMISNATDU intra observer error U318 obturator foramen 119 2

Tuwena)g

Intraclass Correlation Coefficient Intraclass Correlation of female obturator foramen 2

95% Confidence Interval F Test with True Value 0
Intraclass

Correlation’ [ Lower Bound | Upper Bound [ Value dfl df2 | Sig

b

Single Measures S15 245 710 3.121 39 39| .000
Average

.680° 394 831 3.121 391 39| .000
Measures

Two-way mixed effects model where people effects are random and measures effects

are fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-

measure variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present

or not.

c. This estimate is computed assuming the interaction effect is absent, because it is not

estimable otherwise.
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M3199 11 1aaaa1 ICC 1uMSNATDL intra observer error U318 obturator foramen 119 2

T
Intraclass Correlation Coefficient of male obturator foramen 2
95% Confidence Interval F Test with True Value 0
Intraclass
Correlation” | Lower Bound [ Upper Bound | Value | dfl df2 Sig
Single Measures 465° 183 .676| 2.740 39 391 .001
Average Measures 635° 310 807 2.740 39 39 .001

Two-way mixed effects model where people effects are random and measures effects

are fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present

or not.

c. This estimate is computed assuming the interaction effect is absent, because it is not

estimable otherwise.
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- inter observer error W1J31A1 intraclass correlation coefficient (ICC) vd4

IWANAN DAUMINY 0.593 LAZINAIIBNAWNINDY 0.638 D NNAINNUTOUUTZAU

11una1e 999131990 12 1ag 13 Muaay

M319N 12 1aaaal ICCTUMINATDY inter observer error 1131994 obturator foramen N1 2

Tuwanag

Intraclass Correlation Coefficient of female obturator foramen 2

95% Confidence Interval F Test with True Value 0
Intraclass
Correlation” | Lower Bound |Upper Bound | Value dfl df2 Sig
Single Measures 421° 130 .646 2.456 39 391 .003
Average
593° 230 785 2.456 39 391 .003
Measures

Two-way mixed effects model where people effects are random and measures effects are

fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present or

not.

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable

otherwise.
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M3199 13 1aaaA1 ICC 1uMINATDL inter observer error U318 obturator foramen 119 2

Tuweane

Intraclass Correlation Coefficient of male obturator foramen 2

95% Confidence Interval F Test with True Value 0
Intraclass Lower Upper
Correlation*| Bound Bound Value dfl df2 Sig
Single Measures 469" .188 .679 2.765 39 39] .001
Average Measures .638° 316 .809 2.765 39 391 .001

Two-way mixed effects model where people effects are random and measures effects are

fixed.

a. Type C intraclass correlation coefficients using a consistency definition-the between-measure

variance is excluded from the denominator variance.

b. The estimator is the same, whether the interaction effect is present or

not.

c. This estimate is computed assuming the interaction effect is absent, because it is not estimable

otherwise.
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3.2 MIANEIAIITMIMUIMNUN (morphometric study) Tael¥11suns3 image J

- U greater sciatic notch
[ Y H v
MINAN 14 HAAINITNTENEAIVRIToYaNUNUT Y greater sciatic notch NUNAWIY
LAZIWANDE WUIUWARQATNTNIZ0A nAIWI12AT sig. TAININNT 0.05 LISWATS 8]
1] 1 ad Y A 1 o 1 A o 2 Y aan
M3nszaeal lidnaanios Ao nngual0g19lisIuIuLINIId s 15ada

discriminant analysis ol

Yy
A A A

A13197 14 uammsﬂizmﬂﬁ’wm%yawummnm greater sciatic notch

Tests of Normality

Kolmogorov-Smirnov* Shapiro-Wilk

sex Statistic df Sig. Statistic df Sig.
greater female .069 100 2007 974 100 .043
male .090 99 .047 977 99 .085

a. Lilliefors Significance Correction
*_This is a lower bound of the true significance.

1 k4 1
MINA 15 uantoyaFa descriptive UDITDYANUNTZH WA GHAZINA
a &9’ d’ N " 1 ! d' d” d' a2 dy a A d” d‘ !
UTNIWUNUN greater sciatic notch WUNAURAYNUNVBIVTNIWUU INANYINAMNUNLINAN
1] Y 1
WA LazeNAdoY sig. (2 - tailed) HAT0ENI 0.05 nAAINHUNVOUNABBIAZINA

NANNANNUANANNY
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4 H
A A

M519N15 1AAITOYAITIVTTEY descriptive VOITOYANUNTZHINUNATIOHAZINAN D

4 v
VINUNURN greater sciatic notch

Group Statistics

sex N Mean Std. Deviation |Std. Error Mean| Sig. (2-tailed)
greater  female 100| 8.12353 1391210 139121 000l
male 100| 7.31189 1.340344 134034 .000]

A15199 16 uaaan3 19 discriminant analysis 319512 ¥AMWLUA TuMIHENINAYDS
Auiusom greater sciatic notch WM BLALIN AN QAN original group IWATI Q%
anuusud lumsusninadosas 60 mAsstiaNusivd lumsusnmeaiosas 68.7 aiu
cross — validated group tnaAn R etinuuiud lun1snonmadovas 60 tmAvI8lin21Y

wiug lumsuennadosas 68.7 aANuiuGURas0gNs0saY 64.3

U
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A15199 16 a3 1% discriminant analysis Tumsuenmeysn greater sciatic notch

Classification Results

Predicted Group Membership

sex female male Total
Original Count female 60 40 100
male 31 68 99
Ungrouped cases 0 1 1
% female 60.0 40.0 100.0
male 31.3 68.7 100.0
Ungrouped cases .0 100.0 100.0
Cross-validated®  Count  female 60 40 100
male 31 68 99
% female 60.0 40.0 100.0
male 31.3 68.7 100.0




- 15129 obturator foramen MmN 1

1 k4 H H Y
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Tests of Normality

Kolmogorov-Smirnov* Shapiro-Wilk
sex Statistic df Sig. Statistic df Sig.
obl female .065 100 2007 .989 100 621
male .053 100 2007 .994 100 932
a. Lilliefors Significance Correction
*_This is a lower bound of the true significance.
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Group Statistics

4 H
A A

Wu‘lﬂﬁ%ﬁ’jNLWﬂ“D’WﬂLLﬁMWﬁﬁﬂcj\‘i
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A15199 19 a5 19 discriminant analysis THATHEAINAVT I obturator foramen Y119

Classification Results™

Predicted Group Membership
sex female male Total
Original Count female 62 38 100
male 37 63 100
% female 62.0 38.0 100.0
male 37.0 63.0 100.0
Cross-validated® Count female 62 38 100
male 37 63 100
% female 62.0 38.0 100.0
male 37.0 63.0 100.0

a. Cross validation is done only for those cases in the analysis. In cross validation, each case is

classified by the functions derived from all cases other than that case.

b. 62.5% of original grouped cases correctly classified.

c. 62.5% of cross-validated grouped cases correctly classified.
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Tests of Normality

Kolmogorov-Smirnov* Shapiro-Wilk
sex Statistic df Sig. Statistic df Sig.
ob2 female .063 100 200 991 100 15
male .048 100 200 991 100 749

a. Lilliefors Significance Correction
*_This is a lower bound of the true significance.
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Group Statistics

Std. Error
sex N Mean Std. Deviation Mean Sig. (2-tailed)
ob2 female 100 1.06320E1 1.689270 .168927 .000
male 100] 1.16428E1 1.386249 .138625 .000
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A15199 22 a5 19 discriminant analysis THATHEAINALT I obturator foramen Y119

Classification Results™

Predicted Group Membership

sex female male Total
Original Count female 63 37 100
male 36 64 100
% female 63.0 37.0 100.0
male 36.0 64.0 100.0
Cross-validated® Count female 63 37 100
male 36 64 100
% female 63.0 37.0 100.0
male 36.0 64.0 100.0

a. Cross validation is done only for those cases in the analysis. In cross validation, each case is

classified by the functions derived from all cases other than that case.

b. 63.5% of original grouped cases correctly classified.

c. 63.5% of cross-validated grouped cases correctly classified.
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