Northern Thai Radius and Sexing
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Abstract

Sex identification from available skeletal remains is very beneficial for anthropological and medicolegal
purposes. Sexing utilizing bone is easy. Metrological study of bone is more accurate than morphological. In
previous studies, bone of the upper limbs were found to be more accurate in discriminating sex than those of the
lower limbs and the radius was the most accurate in the upper limbs. For these reasons, and since in Thailand no
researcher has identified sex from radius, this study was thus carried out. By using Northern Thai 160 radii from
80 males and 80 females; age ranged 26-93 years, eight parameters of the radius, namely : maximum and
minimum diameters of the head, total length, distal end width, weight, circumference of the head, of tuberosity
and of midshaft were obtained and analysed by using discrimination analysis. A set of three paired equations for
the purpose of sexing were derived as follows : Equation I for bilateral radius : Y male = -136.103+33.421
midshaft circumference left —24.732 minimum diameter of head right +82.736 maximum diameter of head right;
Y female = -100.994+28.923 midshaft circumference left —15.943 minimum diameter of head right + 65.779
maximum diameter of head right. This pair of equations could identify 86.3% of male and 90% of female with
88.1% accuracy. Equation 11 for left radius : Y male = -131.539 + 33.004 midshaft circumference + 56.314
maximum diameter of head; Y female= -97.858+ 28.806 midshaft circumference + 47.858 maximum diameter of
head. This pair of equations could identify 88.8% of male and 90% of female with 89.4% accuracy. Equation III :
for right radius : Y male = -120.47 + 22.445 midshaft circumference + 64.624 maximum diameter of head ; Y
female =-88.947 + 19.077 midshaft circumference +55.819 maximum diameter of head . This pair of equations
could identify 83.3% of male and 90% of female with 86.9% accuracy. All equations, depending on the value
obtained after substituting the parameters, in each pair of equations, the sex was allocated to the oné with the
greater value, The results of this study differed from previus reports possibly due to anthropological reason and

lifestyle difference for instance.

Key words : sex; radius, discrimination analysis
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a9 ﬁﬂg‘g U (figure contents)

?.‘ﬂﬁ 1: I,Lﬁﬂilﬂ’li’cfﬂﬂ‘iz@‘ﬂ radius Lﬁﬁl‘m Maximum diameter of the head
A% Minimum diameter of the head

31l#i 2 : uaAPIMITANTLRN radius oM Total length 1z
Circumference of the head , Circumference of tuberosity
)% Circumference of midshaft

310 3 : ueraIn133ANa29n radius INOH1 Distal end width (4)
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Material and Method

Wimsiandeyn 8 Usemsannszen radius 160 179 (wame 80 Taseuas
wavdis 80 Tasy) TasindnudSaaninmeldnisquavesdise See'lld  maximum
diameter of the head, minimum diameter of the head,total length, distal end width, weight,
circumference of the head, circumference of tuberosity U8g circumference of midshaft Tﬂﬂ’?ﬂ%ﬂ
yausagparameters 3 ﬂ%ufgf’m'lmeanuﬁ)iﬂ"lllﬂamﬁ‘Izﬁ‘iﬂ’lx‘lﬁ'aﬁlﬁﬂﬂﬂﬂEjﬂ'l‘mﬂﬂmﬁ
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1. Maximum diameter of the head A1 mﬁﬂL'c?r’upimgfuﬁnmqﬁumﬁqmm head NFEQN
radius @28 vernier calipers Audadiues (3 ﬂ‘ﬁ 1)
2. Minimum diameter of the head fio 3 arduriuguinaNiidoofigaves head nszgn

[~ Y i
radius 128 vernier calipers aluliadunsg (3 19 1)
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3N 1 : uareansIAnszen radius INOY Maximum diameter of the head (1)
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U Minimum diameter of the head (2)



]
(]
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' Styloid process
310 2 : uaRINIIANTLAD radius IWOH Total length (3) 14a¥ Circumference of the head

(6), Circumference of tuberosity (7) Ua¢ Circumference of midshaft (8)
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7. Circumference of tuberosity g 115 5AdNIPUALS IAAINAYDS tuberosity YBINILYN
radius Taglddudeiusen wberosity tdwhidudsumun lussva niseuiiaduns
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8. Circumference of midshaft 719 m‘s'ﬁ'mﬁ’m’emNﬁizﬁuﬁaﬂmwaq shaft U9INITAN radius
Taolhidudrefusoufanas shatt  udarhidudremmuuuussia mibedhudodwns

(gl 2)

mstiufindoya : dermographic data fie 9 1guazINFURIATINTZYN
3/ 3 o o k4
: 40340713 8 parametersiin 1A
FEmsIeneddoya : 19 TsunsuduSegal SPSS (Statistical Package for Social Science)
Version 9.0 Tumisiinsizisosne Uil 1. adawssann (Descriptive Statistics) 2. N1SNAFIY

mean (Test on Means) U823 N153LA5 eI wumlszan (Discrimination analysis)



Results

nsfinednyusituenmanenmAueINszan radivs vesnu Tnonamie

Tagnsda ToL, maximum head diameter, minimum head diameter, distal end width, W, head

1
1 =

v . B \ o A a a1 ar 3
circumference, tuberosity circumference [181% midshaft circumference IHD AT 1z ialas

b 3
a = 3

Tathahegziduiledslunsuonwa To3% discrimination analysis  MansAnunsailagyld
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9199 1 uaag minimum, maximum, mean W8 $standard deviation (sd.) ‘ummq“lumﬁ

AT EAY IR
o o
LWF minimum maximum mean standard deviation (sd.) PIUIUNIHUA
gl 26 93 65.21 14.35 80 |
AN 26 92 62.85 15.74 80
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13199 2 uaIMIFoueuANUUANA NTLY I parameters A191UBINTTAN radius Fr13de

Uz A
parameters mean [UIWATE
U7 4y fp

ToL 24,2253 24.0728 < (.05
MaHD 2.2645 2.2427 <0.05
MiHD 2.1688 2.1369 < 0.05
DE 3.0072 2.9686 <0.05
W 40.5442 304523 < (.05
HC 7.0378 6.9553 < (.05
TuC 5.0301 4.9876 <0.05
MSC 4,1529 4.1023 < (.05

HINWIHE : ToL : total length, MaHD : maximum head diameter, MiHD : minimum head

diameter, DE : distal end width, W : weight, HC : head circumference, TuC : tuberosity

circumference UAY MSC : midshaft circumference
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319 3 LAAINITIUNOUANUUANA19IE NI parameters #1979 YPINTZAN radius T19H0

oz LuwAraN
parameters mean ”meam?jq fi D
Y7 18

ToL 22.2278 22.0985 <0.05
MaHD 1.9460 1.9260 <0.05
MiHD 1.8804 1.8605 <0.05
DE 2.6538 2.6078 <0.05
W 25.7275 24.9848 <0.05
HC 6.0971 6.0403 <{.05
TuC 4.5239 4.4346 >.05
MSC 3.6281 3.5463 <0.05

HWENYE : ToL : total length, MaHD : maximum head diameter, MiHD : minimum head
diameter, DE : distal end width, W : weight, HC : head circumference, TuC : tuberosity

circumference U8% MSC : midshaft circumference

NI 3 Wy Inga1 parameters Y8IN52AN radius 1921 A AN

1
o W ]

Froetnihfodiynaatdnszdu 0.05 Tumemdls sndu tberosity circumference



?15199 4 1/SeueVs1 mean YOINN parameters YBINTZAN radius T BUATYNTEH NS

WISAZINAH

parameters Mean %18 Mean ‘l/ii;‘lljxi fi p
ToL (416) 24.072 22.098 <0.05
ToL (121) 24.225 22.227 <0.05
MaHD (418 2.242 1.926 <0.05
MaHD (¥31) 2.264 1.946 <0.05
MiHDa (418 2.136 1.860 <0.05
MIHD (127 2.168 1.880 <0.05
DE (§19) 2.968 2.607 <0.05
DE (1) 3.007 2.653 <0.05
W (do) 39.452 24.984 <0.05
W (1717) 40.544 25727 <0.05
HC (dha) 6.955 6.040 <0.05
HC (v77) 7.037 6.097 <0.05
TuC (419) 4.987 4.434 <0.05
TuC (U37) 5.030 4.423 <0.05
MSC (410) 4.102 3.546 <0.05
MSC (¥21) 4.152 3.558 <0.05

HHIENTH : ToL : total length, MaHD : maximum head diameter, MiHD : minimum head
diameter, DE : distal end width, W : weight, HC : head circumference, TuC : tuberosity

circumference 1AL MSC : midshaft circumference

DA NN 4 WUN TASNBBYNA1YBY parameters LHWATIBLANINATUNAK G I0H 195111

e

TALN1ITDR A1 p< 0.05
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HaYRIMI ATz ToyalasE Discriminant analysis

iloftains 21 oy radius Waareade 11 parameters AR WA T UL
LWﬁ"lﬁ’ﬁ 3 parameters ﬁ‘\i‘lf maximum head diameter, minimum head diameter 18 midshaft
circumference Tﬂﬂ@ﬂﬂn’lLﬂuﬁ’u msﬁ'af:

Y male = -136.103+33.421 MSC left —-24.732 minhd right +82.736 MaHD right

Y female = ~100.994428.923 MSC left —15.943 MiHD right + 65.779MaHD right

WAV INLNUAT parameters AN A2 aumslatinunauaasiuihumeniuy aunsdandni
annyousnmd ldiug 88.1% Tavannsouondumaso 1Ausiu 86.3% uazmemda
0%

Tunsdifignsizidoyann radius S1alahanils wudh parameters Afinamannsaly
mauanwelad 2 parameters ﬁx‘iﬁy maximum head diameter 119% midshaft circumference 1A
oonuTuaunsdad
1. TunsSuenneRINNTEYN radius Rauysalimmedadhe
Y male = 131,539 + 33.004 MSC left + 56.314 MaHD left
Y female=-97.858+ 28.806MSC left + 47.858 MaHD left
NBIDINUIUAT parameters #1499 LA? aumsladiaunnuansindumemiu aumsdandg
ausouenine Iduaing 89.4% Tavannsouenidumaanaldisiud 88.8% unzmemd
90%

2. Tunsdifiusnwe1nnazan radius fauysaliamzd

Y male = -120.47 + 22.445 MSC right + 64.624 MaHD right

Y female =-88.947 + 19,077 MSC right +55.819 MaHD right

WEIDINUNUAT parameters 7199 4137 aumslaiiamnnuansiudumeniy aumsdand
ansauunalaming 86.9% Tasenunsouondiumeneldiaiug 83.8% uazmemds

90%
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Discussion

8 @ b4
maanmsuonmaTagldnseqn radius Ranuaduan 320 Fu o 160 Fu uay
v &

WA 160 ¥U Tﬂtl’;lﬂ‘i’fmgam&"] 8 parameters A9U total Iength, maximal head diameter,
minimal head diameter, distal end width, weight, tuberosity circumference, midshaft
9
circumference WAY head circumference 91NITUIINAATIEHINEDA 1an1435 discrimination
. A 8 e 1 = A 4 9/ dd 9
analysis 181 parameters NHAGBNTLENNAINAYA o 1Hlesikudvesnugndedly

= = = [ i § 4
msusnmsitiaigefige  wafildoonuuiy 3 aumseaunsildlunsdiifingzen radius #
:{3 g G X et . P o f g/ 2 o 3
auysantrestauasTumInlelulunsdinilnseqn radivs Hanyseidielatenin Al
mifvzthaumsmsuonms 15 Idadesausouennszgn radius Sd10HVVIRDNIINGY
1 =) Qs ar dy o 1 1 9 a -
nou 1aedivannsasil  dunA radial styloid ®YNN lateral OIMMINUINTEFN radius NWUU
3 1 1o . &
1197117 anatomical position 1447 radial styloid 8@ lananddnTunsegn radius AT
= gy R R <Y ) Y o
VINHANMSANEIATIHISIANIUNDAAT 1LY UOYADIN radius 2 419 parameter AATNITD
Sl v A o o 9 . LY 2 =5 5
uarWA 1A% 3 parameter HAINOAATIZHIDYAIN radius 9191AF1INUL parameter RAWNTD
e @ . 4 o
LBAWATIENGY 2 parameter TAUSA minimal head diameter 890 I aeandssnumsfnyIves
Mall (2001) "' 1131 minimal head diameter 1ai s parameter Augpwerla
(ANAT parameters 7170 1A9INNIZQN radius VBUWATIETAIUUANG 1V INIHANT
" S o a an o T o3 ! . w . ar
agadiiodhdgnieada (@159 4) vzl lieud Singh funwe (1998)” 11ag Bhasin iU
[ 1 ' 14
Az 2000)” Jdnaniuwemielises Uy testosterone Fungdaanunisiiylenduile dana

o
o Qf =

Téndwitotivinalvguazudanssiedenai Idlus snseidunszgnuniusairlinsegnil

a @ i 3
e lugdu  wennnilanuuanalsenINTIRsuwaduagiunuuAna 1 lun skt
s o o 1 1 =1 L o_a q Y v d’.’ =t
Sastlszdriuveaudazyana  nandemsldusalunsiifanssunzi idnduielivuia

1A =i V= g ! 1 ey 14 e = '

Ingj doalnadonldd frzdwmadenszanldivina lngiuawllas  mameszlivuings
malnginiunange %17 cortical bone Tumamnslimsniygenimisdie uazaziiiuldda
dennuuana 1 lumanonazvgeinduseuwednszgnluseszinnimganasoa
iloufuMIANE IO

o o 9/ . 3 -

1 fiA parameters 7130 1891905390 radius vosi 1N Iumeameouaznglinmn
[ ) i

A0 (M15197 2,3) tiesnnaudiuIvaimiauuurn  daiulainifonssude Al

Y A w 1 g Yy v A & a o 4 =
mm‘uN‘wuﬂ’smﬂuﬂmﬂﬂﬂlﬂuwﬂﬂﬂa1niu®ﬁ3uuuumu1ﬂ1ﬁmuﬁlu 1ﬁaﬂ11’iaﬂﬂuﬂ’]ﬂ
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] ar 9t Fd
uaziimadenszgniindmiilodanasidiseanizaosndunilouunsygndany  wennndida
g v v ] 9 t
JuruANND, AnuLes, Anuatavenaz Nz 1 lufens sy Betiimsnsetane
g Y og o B & w ¥ o g a A o
assuuaduiludszdr Tasnamiudealdusnseigenesiinanonszgouinniiyauiluwa
TWnyzggndauiudimyfinanuenuasanumuminniauilussuazanud lumsvife
9} A o rg = o Aoes =1 2 et
NTIUNDY 10N parametersiatiua 11 AR 1zvimeatd Tdsunsuiaziden parameters Aifinu
ANYUBLAVIZAUDDAN
‘ ’d " e & = o A0 Y w -
Tundlesidudanuuiudhlunmsuenmeiunanisanwiasall lndifosdunamsdnun
= &
U89 Mall (2001) "' AANYURNIZ maximum head diameter, total length 1482 distal end width %3l
ATIUUNUEGT 88.6-89.1% UANINNTINANTANEIUDY Holman (1991)° ARAHURNIE semistyloid
é t a 1]
breadth Ua% total length FINAITMUNU 84-86% iazilesnNan1TANYIUDY Safont (2000)”
v & 1 o
Adayuame tuberosity circumference Y midshaft circumference HIHANWUNUET 90-93%
P = o o ] o J s A ay =,
@3nf 5y ewigivlesisudanuuiud lumsusnineun na19AU8 19921 ININER TR

ANHATMIAUHUTINAAOAIUIIUIY parameters

M39h 5 uanansilSeufeunamsANEINSUININAINNIZYN radivs 1a87F discrination

analysis
Authors parameters Accuracy value (%)
Mall,2001 MaHD, ToL, DE 88.6-89.1
Holman,1991 ToL, Semistyloid breadth 84-86
Safont,2000 TuC, MSC 90-93
Mahakkanukrauh,2003 | : ToL, MaHD, MiHD, DE, W, | 86.9-89.4

HC, TuC, MSC

T . ToL : total length, MaHD : maximum head diameter, MiHD : minimum head
diameter, DE : distal end width, W : weight, HC : head circumference, TuC : tuberosity

circumference Ua$ MSC : midshaft circumference



12

msiwanmsAninilfldlumsuemwanszgn radius

4 o S : o
nsainit:ldnsegnan 2 Fudsegluanmauysdlildgesny  Sawsumsldgasds
9/ =) A o M ar ar
Frenievruiodumstuduwaiayy
n3difi 2 : 19n3zan radivs Reuyseiv 1 419

3/ o Y ¥ a3 . 9/ 2 o :ﬂy [ =
2.1 desdwunlildidunszgn radivs Fremdovnlavordoiiuguaiuimasmmeing

o
mans

A o 3 J .
2.2 die'lddmsude 2.1 Minumumlugasvenszan radius Srdhenioun
VMG ¢ MIVWUNNTZRN radivs T1edenForaildlnodunaain radial styloid e
N3N radius TUHINEINIAAIAATIATHIM (anatomical position) WA radial styloid agd1uln

=] o3 9 g T 9} . 4 v 9 3 A o ]
v04nT¥QARvzluA Y 13U 81 radial styloid otfuF1BYBINTZN radius AAAIIINTERN
. 4 1 . of 1 R o

radius 11919510 10281 radial styloid BYAMUUINBINTEYN radius ALFAIIINTZAN radius 114

P~
fludnauan
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¥ ¥
agiwa : msfnvasijuenmalasldnsegn radius lutlsznns inemamie vnnszgn

9 ar 9 4
radius MIMUATIUIY 320 T AT 160 Fu uazinanda 160 ¥ THaddalumsinaziuuy

F4
QA

discriminant Tdmaiiiu 3 eumsfiaunsothwuenmalunszan radius 188l
1. lunsdlfiuonmaainnizgn radius Resysel faaosihe
Y male =-136.103+33.421 MSC left -24.732 minhd right +82.736 MaHD right
Y female = -100.994+28.923 MSC left ~15.943 MiHD right + 65.779MaHD right
NHIVINUNUAT parameters A719°] 1A aunisladisannuaasiuduweniu aunsgengn
annsauonma lauing 88.1% Taeannsousniiumasisiduaiud 86.3% uazmamndq
90%
2. lunsdifiusnimeainnizgn radius Aavysalavizdhadie
Y male = -131.539 + 33.004 MSC left + 56.314 MaHD left
Y female= -97.858+ 28.806MSC left + 47.858 MaHD left
NRIVINUNUAT parameters 199 LA aumslafismnauaaviuiiummiy aumsdandn
annsouomng 1duiud 89.4% Tavamnsauamiumsana|fusiun 88.8% uazmend
90%
3. Juns@ifuenmannnszen radius favysainmethan
Y male = -120.47 + 22.445 MSC right + 64.624 MaHD right
Y female =-88.947 + 19.077 MSC right +55.819 MaHD right
WAIDINUNUAT parameters #1947 1A 73 sumslafisminurasiuihumeniy aumsgang
annsauonma lawing 86.9% Tasaunsousndlumaane 18uiud 83.8% uazmemds
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