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Abstract

Human bone identification is an important forensic anthropological technique
and has potential in the solution of crimes. However, the accuracy of this technique is
different in success rate because of the individual characteristics of each bones and
external factors. This study aimed to identify sex of 200 Thai clavicles (100 males and
100 females) collected from Department of Anatomy, Faculty of Medical Science,
Naresuan University and Department of Anatomy, Faculty of Medicine, Khonkaen University
by measurements in six parameters of clavicle including 1. Maximum Length of Clavicle
(MaxL) 2. Width of acromion end Anterior-Posterior at Acromion end (APA) 3. Anterior-
Posterior at Sternal end (APS) 4. Superior-Inferior at Acromion end (SIA) 5. Superior-Inferior
at Sternal end (SIS) 6. Circumference at Mid-shaft (CirMid). Discriminant function analysis
and descriptive statistics were used for sex estimation. The results showed that an
average of six parameters in males were significantly greater than in females (o < 0.05). Right
circumference at mid- shaft (RCirMid) was the most accurate parameter in the estimation
of sex. The classification rate was 80.0%. Moreover, researchers found that all parameters
have significantly greater value in males than females and were consistent with previous

studies in other populations.

Keywords: Clavicle, Sex identification, Thai population
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Maximum Length of Clavicle (MaxL)

Figure 1 Measurement at maximum length of clavicle

Anterior-Posterior at Acromion end (APA)
Anterior-Posterior at Sternal end (APS)

Figure 2 Measurement at anterior-posterior at acromion end and anterior-

posterior at sternal end

Superior-Inferior at Acromion end (SIA)

Superior-Inferior at Sternal end (SIS)

Figure 3 Measurement at superior-inferior at acromion end and superior-

inferior at sternal end

CirMid

Figure 4 Measurement at circumference at mid-shaft
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Table 1 Descriptive statistics of both sex clavicle and total population

Male Female Total
Parameter Mean Mean Mean
SD Sig. SD Sig. SD Sig.
(mm.) (mm.) (mm.)

RMaxL 146.24 9.98 132.96 8.09 139.6 11.24
0.000* 0.000* 0.000*

LMaxL 149.18 8.82 135.78 8.10 142.48 10.79

RSIS 24.54 3.26 23.12 2.67 23.83 3.05
0.140 0.265 0.064

LSIS 25.09 3.66 23.51 3.16 24.30 3.49

RAPS 26.69 3.26 23.5 2.60 25.09 3.34
0.001* 0.013* 0.000*

LAPS 25.13 2.58 22.64 2.51 23.88 2.82

RSIA 13.98 2.54 11.14 1.29 12.56 2.46
0.080 0.957 0.116

LSIA 13.41 2.31 11.15 1.41 12.28 2.22

RAPA 25.21 3.73 21.69 3.34 23.45 3.94
0.116 0.008* 0.009*

LAPA 24.30 3.49 20.93 2.60 22.61 3.50

RCirMid 36.08 3.25 32.2 6.68 34.14 5.58
0.39 0.131 0.082

LCirMid 35.72 3.5 30.85 3.24 33.29 4.15

Remark * p < 0.05
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Table 2 Discriminant function analysis statistics in each parameter

Parameter Wilks' Lambda Chi-square Eigenvalue  Canonical Correlation  Sig.

RMaxL 0.647 42.437 0.545 0.594 0.00*
LMaxL 0.610 48.156 0.639 0.624 0.00*
RSIS 0.945 5.482 0.058 0.234 0.02*
LSIS 0.948 5.191 0.055 0.228 0.02*
RAPS 0.769 25.603 0.300 0.481 0.00*
LAPS 0.804 21.230 0.243 0.442 0.00%*
RSIA 0.665 39.827 0.505 0.579 0.00*
LSIA 0.738 29.687 0.356 0.512 0.00*
RAPA 0.799 21.900 0.252 0.449 0.00*
LAPA 0.766 25.955 0.305 0.483 0.00%*
RCirMid 0.878 12.725 0.139 0.350 0.00*
LCirMid 0.653 41.502 0.531 0.589 0.00*

Remark *p < 0.05

1INATIATIENTRYas e discriminant function analysis ¥n13e3alavinnisaing
aumsiedlldusslovilunsdiinuafisng  idesnismsuinseaninlanivediasansenn
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Table 3 Sex classification equation and correction rate in each parameter

Male Female Correctly

classification rate (%)

1.772RMax-130.269 1.611RMax-107.801 77.0
2.079LMaxL-155.748 1.892LMaxL-129.136 76.0
2.757RSIS-34.520 2.597RSIS-30.717 60.0
2.148LSIS-27.637 2.012LSIS-24.346 61.0
3.076RAPS-41.746 2.708RAPS-32.504 74.0
3.877LAPS-49.395 3.493LAPS-40.234 69.0
3.435RSIA-24.706 2.738RSIA-15.949 78.0
3.665LSIA-25.270 3.048LSIA-17.686 74.0
2.010RAPA-26.027 1.730RAPA-19.448 74.0
2.565LAPA-31.848 2.209LAPA-23.815 69.0
1.309RCirMid-24.310 1.168RCirMid-19.503 80.0
3.138LCirMid-56.741 2.711LCirMid-42.511 75.0
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Table 4 Comparison of maximal length and circumference at the mid-shaft in other

populations

Parameter Thai (This study) Iranian Spanish South Indian
Male Female Male Female Male Female male female

RMaxL 146.24+9.98 132.96+8.09 147.20+10.37 130.37+8.61 155.12+10.06  132.38+7.96 1419+7.6 127.2+8.9

LMaxL 149.18+8.82 135.78+8.10 157.02+10.31  134.81+7.40 145.4+7.2  129.0+11.6

RCirMid 36.08+3.25 32.20+6.68 44.07+5.36 38.38+5.26  38.00+3.68 31.36+2.30

LCirMid 35.72+£3.50 30.85+3.24 37.20+£3.73 30.30+2.06

Remark Iranian population was studied by Akhlaghi et al, 1012; Spanish population was studied
by Mireya et al, 2015, and South Indian population was studied by Bindhu and Blessina, 2015.
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