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Abstract
The main objective of this research was to determine the reliability of sex

identification. From the study of sternum morphology between female and male in Thai
population. Thirty sternums of cadavers ages ranging from 20 — 80 years old were used in
this study. Eight measurements were determined with unknown bone sex. Each bone
was verified later and found that 15 males and 15 females. T-test and discriminant
analysis was required to transform the variables measurement with SPSS programs. P
value less than 0.05 was considered significant difference. Corpus sterni width at first
sternebra (CSWq;) was the most accuracy percent values for sex identification at 86.7% of
reliability in both sexes. The average area of sternum in male was larger than female at
5872.71 mm’ and 4721.09 mmz, respectively. This result showed that sternum can be
used for sex determination in forensic identifications and useful for forensic cases in the

future.

KEY WORD : sternum; sex determination; males; females
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(M= Manubrium length, MW= Manubrium width, B= Sternal body length, ClL=
Combined length of manubrium and body, CSW, = Corpus sterni width at first
sternebra, CSWg; = Corpus sterni width at third sternebra )
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MINA 1 WSsuiguanuuaneslunMsianseanduen (sternum) YOUNAYIELAZLNANEN

21nA1 t (HadLuns)

variable male (n = 15) female (n = 15) t-test | p-value
mean(mm) SD mean(mm) SD
1. M 42.07 7.995 41.87 4.673 0.084 0.934
2.B 109.13 7.827 94.47 7.357 5.288 0.000*
3. CL 151.20 10.339 136.33 6.543 4.706 0.000*
4. CSW, 28.67 2.526 22.53 2.503 6.679 0.000*
5. MW 54.53 8.254 53.60 8.475 0.306 0.762
6. CSWs 33.07 3.936 27.87 3.833 3.665 0.001*
7. S 38.80 8.009 44,76 7.47 2.108 0.044*
8. SA 5872.71 751.006 4721.09 453.700 5.083 0.000*

M15NT 2 A1 casewise statistics YasmUslunsiansegnduen (stemum) lumeane

variable original Sample casewise Statistics (n = 15)
Male predicted predicted accuracy
male female percent(%)
.M 15 6 9 40.0
2.B 15 12 3 80.0
3.CL 15 10 5 66.7
4. CSWy, 15 13 2 86.7
5. MW 15 8 7 533
6. CSW4; 15 13 2 86.7
7. S 15 10 5 66.7
8. SA 15 12 3 80

Tunguinmme 9anfanuusiuglumsiunemesniignlunszgnduen (sternum)
iy 2 @mﬁa@m corpus sterni width at first sternebra (CSW4;,) ez corpus sterni width at
third sternebra (CSW.3) A® 86.7% 589831178 90 stemal body length (B), combined length
of manubrium and body (CL), manubrium width (MW) Wag manubrium length (M) 1oy

ign oy usiavgadlAnAuwiugIfo 80.0%, 66.7%, 53.3% way 40% AIUAIRU) 915199 2
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159 3 A1 casewise statistics YasuUslunsiansegnduen (sterum) Tuinande

variable original Sample casewise Statistics (n = 15)
female predicted predicted accuracy
female male percent(%)
1. M 15 11 4 73.3
2 15 12 3 80.0
3. CL 15 12 3 80.0
4. CSW,, 15 13 2 86.7
5. MW 15 8 7 53.3
6. CSW.s 15 10 5 66.7
7. Sl 15 11 4 73.3
8. SA 15 13 2 86.7

Tunguinands wuin geidanuustudilunisiusmannian lunsegnduen
(sternum) ﬁaﬁgfﬂ corpus sterni width at first sternebra (CSW,;) A9 86.7% 5098911A8 0
sternal body length (B), combined length of manubrium and body (CL), manubrium
length (M), corpus sterni width at third sternebra (CSWg;) 82 manubrium width (MW)
tiouiign Tnousazqailianuusiug e 80.0%, 80.0%, 73.3%, 66.7% Wag 53.3% AUAIGU #s
AN57991 3

mﬂmiﬁfl@hﬁlé’mw%uLﬁwmmgﬂﬁaﬂumm&mLWﬁGU']EJLLam@a WU Fuviedia
mmgﬂﬁaﬁummaﬂmemﬁqmﬁa corpus sterni width at first sternebra (CSW.,) 3961013
WUSLUNLWATENITNATIY — LWARYIAD 25.00 mm. (318> 25.00 > 19) dA1Askiiugilunis
MUY 86.7% F098911AD sternal area (SA) LAMNITHLUILENWNATENITLNATIY — LNARYIAD
514500 mm’ (¥g> 514500 > wis) TAmrmusiugilunsiune 83.3% dugadisinnm
gndfadlumsueniwetiosiign fio Manubrium width (MW) fifaauusiugilunisviune 53.3%

(mi’mﬁ 4)
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MsNN 4 msSeuiiguanugnaeddun s unnaTEnIEgLaEngInAlaann1sia

nszgn&uen (sternum)

variable discriminant Value (mm) casewise Statistic
male(%) | female(%) | total(%)
1. M male > 36.01 > female 40.0 73.3 56.7
2.B male > 95.99 > female 80.0 80.0 80
3.CL male >133.00 > female 66.7 80.0 73.3
4. CSWq, male > 25.00 > female 86.7 86.7 86.7
5. MW male > 45.02 > female 53.3 533 53.3
6. CSWes male > 25.01 = female 86.7 66.7 76.7
7. S male > 38.54 > female 66.7 73.3 70.0
8. SA male > 5145.00 > female 80.0 86.7 83.3
8. SA male > 5145.00 > female 80.0 86.7 83.3

dy dl U ! ! dl d’J dl U =
UBNINNUINNAITIN 1 YINUIN ANRFYNUNNTTHNETUDN (Sternal area) YDWNAYIYY

1 1 a IS 2 a A 2
v lngninnangs lnglumeneivuin 5872.71 mm” d@ulumweanegdauin 4721.09 mm

v '
A ) %

HANITIATIEVIIIAIANILLANANTENTINANRAL HUTINTEANFUBNVBANAY YLASINANGS WU

(%
o v o [y

A1 v ad A = v o aaa
LWﬂWWWQﬂu@]%NWUWﬂiS@ﬂ UDANLINHO NN UBY NUULFA ALY N NEONNITEAUL 0.050

A3UNAN33Y
ANSIATIZIN19@RRA8TUTHNTY SPSS 1B US8UMEUAIAINULANAI9UDIA LU T b

nsggnduen (Sternum) SEUIMUNAYIBUALINANHY WUINALRAEYBINITIANTEANFUEN
(Sternum)  Tuwmameiiarganinvesnagluyndumie Wudawan1s@nwives Carla RMM.

Torwalt (C. Torwalt et al. 2005:1) wag Daniel Franklin (Daniel Franklin et al 2012:230.e1-

Y

230e5) IngAilaaiuunianuwane1aiuaenadivedn

1Y

Un9ane@ (p-value < 0.050) @113

o

ayUnanuingUssasAuazanuigiulanall

PNHaNITIATIERUTeuWsunsIanseandusn wuddrulngiinuuand1avessia

o

o w a

wuslumsinnsegnduenveamamenasinangegeildydAnyn1eada (p-value < 0.050) &
a 1 3 ¢NI 1 1 U ] a o o U aa 1% U
Weaunsgauituiliinnuuwn nansiuegralideddgnieada (pvalue > 0.050)  leiwA
manubrium length (M) Wwag manubrium width (MW) falanslun1sen 1

Tunguinavie Iandanuwiuglunsiunemeaunigalunseanduesn (sternum) i

WY 2 ﬁgmﬁ@ﬁgm corpus sterni width at first sternebra (CSW;; Wag corpus sterni width at
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third sternebra (CSW.s) D 86.7% 58989u1A8 0 sternal body length (B) dpAd1uuaiuen
i 80.0% wa¥gm manubrium length (M) Yoedign fio 53.3% mudiu danlunguinevds
wui gandanuituglunsiunemenniiga lunszgnduen (stermum) Aeqa corpus sterni
width at first sternebra (CSW;,) A& 86.7% 509833178 90 sternal body length (B) fiu
combined length of manubrium and body (CL) fA1AuLLug1AD 80.0% ﬁuuﬁgﬂﬁﬁmmm
wiudrtfosiigaemanubrium width (MW) 53.3%  ddenndesiunanisdnuiues Daniel
Franklin wagaaiz AlsvinsAnwneninalaglinszanduen lunguuszansymanans funnued
poamsae lngldnnaisainnisionaisdneuiames ns9en (ct-chest)  wuuaudii WU
GT’]meﬁa’mJ’liaLLEmLWﬁiéfﬁﬁ@ﬂ A corpus sterni width at first sternebra Wag combined
length of manubrium and body ﬁgﬁﬁax‘iﬁ?’]LLVi‘lJflfIﬂ?’lllLLiJIUEj’ﬂumiﬁ’m’lfjﬁ’lL‘Wﬂijﬁ 84.5% (D.
Franklin et al 2012:230.e1-230e5)

Mnmsihalsuisuiisuaugndeslunsuenmameuazndgs wuin sl
mmgﬂﬁaﬂumﬂwnLWﬂmﬂﬁqmﬁa corpus sterni width at first sternebra (CSW,;) fiA1A274
wUUEUNITYIUNE 86.7% F998911AD sternal area (SA) HArANuLLUgTUNTYITUNY 83.3%
Farounthil Carla RMM. Torwalt (C. Torwalt et al. 2005:1) #Alg¥innnsAnwAsafumALas
mmmﬁuﬁﬁuaqmz@jﬂﬁuaﬂ AnudnAranuudugrlunmsiueiiailndidssfuiunisanei
wadunemie 89.89%  inevide 80.49%  duqaniamgnaeslumsusninatesiign Ao
ranubrium width (MW) fimnauusiuglunisving 53.3% (5137 4)

1Y

dlernisinsedideludsdunusilaifiannuunndnsiuedafidedrfynieada
(p-value > 0.050) Miwfl manubrium length (M) wag manubrium width (MW) Ss¥audaiuna
msvmaesiidiualidinesduves  Rosanne Bongiovanni (R. Bongiovanni and M. Katherine
2012:290.e1) vinsAnwlunguusesinsy1iewsni, Carla RMM. Torwalt (C. Torwalt et al.
2005:1) vihnsAnwlunguusesnsyneuanideanilovedsduide, Jagmahender Singh (.
Singh 2011:18) wag Daniel Franklin (D. Franklin et al 2012:230.e1-230e5) yn1s@nwibungy
U 1INI117008L0 LAY ﬁwudmﬂﬁwwmﬁﬁﬂmﬁ@ﬁmmLmﬂsmﬁ'uasjﬁqa‘jﬁsﬁﬂﬁ@maaﬁa (o-
value<0.050) WilpmanisAnwiiiiuniuTeuiisuiudnsed 5 asnuin Tunguusyeng
YAy Tuan LazyBuAe faruuandisvesanadslugn M uaz MW sewinamaAmsuazine
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variable

manubrium length (M) manubrium width (MW)

worker sex
mean p- accuracy | mean p- accuracy

(mm) | SD value | percent | (mm) | SD value | percent

D. Franklin et al | M 49.02 | 6.26 <0.001 57.16 | 5.24 <0.001

F 4532 | 4.94 - 50.21 | 4.73 77.50%
R. Bongiovanni | M 51.84 | 4.93 <0.001 - - -

F 48.24 | 3.98 64.5% - - - -
J. Singh et al M - - - 5491 | 5.44 <0.001

F - - - - 48.31 | 5.11 -
C. Torwaltetal | M 54.43 | 6.101 | <0.001 57.18 | 5.907 | <0.001

F 48.79 | 4.917 75.4% 49.05 | 6.631 78.5%
Present study M 42.07 | 7.995 | 0.934 5453 | 8.254 | 0.762

F 41.84 | 4.673 56.7% 53.6 8.475 53.3%
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