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Abstract

The northern part of Thailand is at risk for natural disaster may cause lost and died of person also such
event making it difficult to identifying. Identity of the deceased will require basic information such as gender,
age and height in which identifying. Identity of the deceased by sex identification considered as an important
starting step which is usually used to measure from skeletal remains which is an easy way not complicated save
time save money and still provide a high accuracy in sex identification. The aim of this research was to test of
the ability to sex identification from foramen magnum in Northem-Thai population. A sample of 200 individuals
(100 males and 100 females) of known age and sex, kindly supplied by Department of Anatomy, Faculty of
Medicine, Chiang Mai University, Thailand, was examined. The age of the individuals ranged between 20-94
years old. Using 5 variables to measure by a digital vemier caliper. This study were analyzed by dicriminant
function. Univariate measurements produced accuracy levels that ranged from 59.0% -88.0%. Classification
accuracy ranged from 93.0% in the multivariate stepwise discriminant analysis. This study as a result make
known the potential in bringing the foramen magnum applied in the field of forensic science and anthropology

in order to sex identification in the northern Thai population

Keywords : sex identification, foramen magnum Northern-Thai
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1.30512W intra-rater reliability UQ% inter-rater reliability
- oy A
1nnisiasizidoyad 1008 Intraclass Comelation Coefficient: ICC 1HBA529A DY
ar o 1 r n A or L]
ANUANUTUDY intra-rater reliability WY1 i1 ICC = 0.704-0.998 A 1ninFodoveadindoyanglu
7 <
e 1una-fibo
= = 4 . A
1NN153A5 15 Toyad10a8 A Intraclass Comrelation Coefficient: ICC 1HBASIABY
a . 1 1 v A [N ]
ANUAURUUOY inter-rater reliability w1131 1 10C = 0.883-0.999 Tinanindoiiovesiadoynaglu

Pt oy el
INUNA-ALLIYL

23msvimansynuivsadeyaiililumsanm

VINMTIAT Iz G010 aEA Kolmogorov Smimov Goodness of fit test W31 ARl T1ER
1 P-value 110031 0.05 Aauaaluasnadl 1 Funandiszruivdrdaismun @>0.05) i
YoynfiunlFlunsfiouBmansznedvesfouaiinlng

M9N 11 HAMINATOUATINTZNEAIVBIToYA AR Kolmogorov-Smimov Goodness of fit test

Measurement N Mean D P-value
FML 200 33.95 2.51 0.994
FMB 200 29.36 2.27 0.406
MID 200 19.44 2.60 0.134

OCL (RT) 200 23.83 2.56 0.453
OCL (LT) 200 23.76 2.68 0.907
OCB (RT) 200 12.36 1.99 0.152

OCB (LT) 200 12.64 1.84 0.399
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NI URNTHTBYARWADA descriptive statistic W1 ANRGoves snny Inanfsusuywd

@74 Foramen magnum (WA% 18UAZHAVANTIANULANA1INUASH #a1a)s FML, FMB, OCLRT,

] i [ -y o :l 1] :'l
OCLLT, OCBRT U8z OCBLT AURTUYBUNAT 881NN IUNANEN sncdudaudls MID Afisunaoves

-y L] L A
AV QRINATNeY A lua1sni 2

é =4 1 ] = 1 o L)
A13191 2: Nfll.lrﬁﬂllmﬂﬂﬂ’l'l11llﬂﬂﬂ1~1ﬂ1!ﬂaﬂllﬁﬁzﬂ’lllﬂi‘IlEN ‘-]f'll'lﬂziﬂﬁﬂﬁi‘hlzll‘l{klﬂﬂju Foramen

magnum STUININAIEUESINANGYY Ao 1Fa0R Descriptive Statistics

Sex Male Female

Measurement N Min Max  Mean SD N Min Max  Mean SD
FML 100 2858 4075 3460 244 100 2472 4073 3330 241
FMB 100 2420 3840 2998  2.08 100 2194 3999 2875 230
MID 106 1281 2276 1733 215 100 1856 2540 2135 1.29
OCL (RT) 100 1523 2910 2455 259 100 1565 2815 2310 232
OCL(LT) 100 1165 2978 2444 279 100 1712 2774 2307 239
OCB (RT) 100 898 2741 1280 215 100 9215 2052 1192 1.71
OCB (LT) 100 1010 2339 1316 193 100 765 1567 12,11 1.59
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4. nRBawfeumnmandisvesdins OCL uaz OCB sevnednadouazdraem
NS ToYnAI0TDA Pair t-test w111 OCB P wuazyNIiANUUANA AT UEE T
HothAynaada (P-value <0.05) eidaudls oCL redronazyn hifinruuandduetaihivdway

NHOA (P-value >0.05) Aduaadlun1s1ah 3

15191 3: HaFeumounnuuangd1avoanauls OCL nag OCB sen It ndonazd1aun nels

tD# Pair t-test
Measurement Mean SD i P-value
COCL (RT)-OCL (LT} 0.07 2.20 0.450 0.653

OCB (RT)- OCB (LT) -0.27 1.58 -2.475 0.014
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5. 1WSHUMEUAHIANAIIUBIR NS TN N UNAY WAZINANN
-y ) L] T el gﬂ ar
NANTIINT I (0YaAR 108D Independent sample t-test WU WUTA WA TV MR 5 Auils
IEMIRMANOUAZINAM T Tamanaiued i@ ymaada (P-value <0.05) Aauanaluaiing

na

maan 4: wonSouiovanuuananussinalssenhamasouazmemds 1no 1470/ Independent

sample t-test
Measurement P-value
FML 0.010
FMB 0.000
MID 0.000
OCL (RT) 0.000
OCL(LT) 0.001
OCB (RT) 0.016

OCB (LT) 0.001
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M3ah 5 : Anvanse lumsuenmevosdalsudazdaunlsvearinng Inanfsweuyndnu

Foramen magnum 910013 %0 @@ univariate stepwise discriminant analysis

Variable Unstandardized Constant Demarking Accuracy

coefficient point (mnm) (%)

FML 0.411 -13.956 0 60.0
FMB 0.455 -13.368 0 68.5
MID 0.562 -10.933 0 88.0
OCL (RT) 0.406 -9.680 0 62.0
OCL (LT) 0.384 -9.131 0 63.5
OCB (RT) 0.513 -6346 0 59.0
OCB (LT) 0.563 =AW 2L 0 62.0

g o . 3 P . . £
10N15IATIYNTBYARIADA multivariate stepwise discriminant analysis AL ININUA
W11 #DA multivariate stepwise discriminant analysis 18taendanlsiinua e lumsuonnala

i A 9 :: ar
wndgasenuuieth lladwaumslunmsuonmenianauanndauls

Fmsadeaumsnini diseriminant score (Y) 130A11UMsuoning fio aunis Y =(@iinld
x unstandardized coefficient Y0IRMJ5#3R) + (AH3A'1 x unstandardized coefficient Vo adauls T 3A) +
(constant)

amnsabnasaunisuenwalusinng TnanAsszuyudaiu Foramen magnum lumsusn
meld fath

aumsuemvalusnnzTnanfsuzayuddIu Foramen magnum
Discriminant score = (FML x (-0.164)} + (FMB x (-0.254)) + (MID x (0.640)) + (OCLRT x (-0.060)) +
(OCLLT x (0.097)) + (OCBRT x (-0.049)) + (OCBLT x (-0.019)) + (0.543)

AUNSUINNAVDIINNE THANATHEUYUIE I foramen magnum 1A group centroid YOUWE
$10 NAY -1.494 LASINANA INAD 1.494 UazIIA1 demarking point (Y1171 0 TaondnmsA9Isauon

= T .='l a9 1 EI a L] ar ¥ = T
meldRnsandiiduowIdnnauns windfidnoa 18l Ty luneuan Idsadunqumemds ud
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minfifma i I sy Iiadunqumeene Tneaumsiilinnuamselunisuonmsegi
93.0%

L] A o 1] [ -}
st lshanitosninmvagounsudoududs ocL senisduanuazdndho lifiany
uandufuediiodfyn19adagisoialdaandaunls ocL Auanadusumsesadaunls ocL
fudho eanninmisadeaums Tauns15ada multivariate stepwise discriminant analysis WU 1aumMs

4 o 3
ngnasutiusail

aunsuemMAtLE NN ManA Wz ¥ETIU foramen magnum Mnmsdadus ocL van
Discriminant score = (FML x (-0.169)) + (FMB x (-0.251)) + (MID x (0.644)) + (OCLLT x (0.061)) +
(OCBRT x (-0.038)) + (OCBLT x (-0.032)) + (0.008)

AUNITUENNAYBIRINNE TMANATMZ MY VI AU foramen magnum 11AN15ARAILS OCL
#1921 A1 group centroid YBANAT 1Y 11D -1.484 uazimamde FY 1.484 tazile) demarking
point 1Ay 0 TasndnmsAnsanuenmald@sisansiiidnnas idnnaums mnmfsma 185
Tulumewan Wsadundummds uampmifisan1adtan i limeau dsadungumaane Tao

aumsulnuaInge lunisuenmaedh 93.0%

aumsuanmaluinnzivenfisurauybddiu foramen magnum MMsdadnls OCL dude
Discriminant score = (FML x (-0.161)) + (FMB x (-0.233)) + (MID x (0.618)) + (OCLRT x (0.000)) +
(OCBRT x (-0.031)) + (OCBLT x (-0.044)) + (1.381)

AUNTUIRINAYOITINNL THanAs HEUYYITIU foramen magnum 91NN 1IAARILLT OCL
Ay T group centroid WO UNATY NIFL -1467 UAZIWANA (117D 1467 UasTiA1 demarking
point 1 0 TaondnmsRivsauenmalAdvsanmida ldnnaums mnmitdmas 185
T himaevin Wiadunqumemds udmasisan 1Bl lumsauldsadungumans T

» 1
aumsiiuanvansalumsusnmeragn 92.5%
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4 o N 5 oy
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multivariate stepwise discriminant analysis Aail

1. aumsusnmalunnzInanAsuzuyuIEIU foramen magnum
Discriminant score = (FML x (-0.164)) + (FMB x (-0.254)) + (MID x (0.640)) + (OCLRT x (-0.060))
+(OCLLT x (0.097)) + (OCBRT x (-0.049)) + (OCBLT x (-0.019)) + (0.543)

Tastinnuemunsn lumsusniwaeghn 93%

2. aumsuennalusinnzTnanfis e uyudarn foramen magnum 91nmssiadnds ocL
AN
Discriminant score = (FML x (-0.169)) + (FMB x (-0.251)) + (MID x (0.644)) + (OCLLT x (0.061)) +
(OCBRT x (-0.038)) + {OCBLT x (-0.032)) + (0.008)

lﬁ;
Tattinnuansnlunisuenmeaegi 93%

3. aumananmAlusInnzinanfisuzuywddIu foramen magnum 1nMsHaduds OCL
ddhe
Discriminant score = (FML x (-0.161)) + (FMB x (-0.238)) + (MID x (0.618)) + (OCLRT x (0.000)) +
(OCBRT x (-0.031)) + (OCBLT x (-0.044)) + (1.381)

Taginnwannsalumsusninaogh 92.5%
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