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A25 A Validation Study of Sex Estimation From the Scapula and Clavicle in a Modern 
United States Population

'DQQD�1��%UDQ��%$������6�%UDG¿HOG�$YHQXH��&RPSWRQ��&$������

After attending this presentation, attendees will understand the applicability of a sex estimation technique developed on an 
archaeological collection in New Zealand in a modern context.

This presentation will impact the forensic science community by providing an applicable sexing technique with high accuracy for 
use in cases where the os coxae and cranium are not available or are poorly preserved.

,Q�IRUHQVLF�DQWKURSRORJ\��VH[�LV�RQH�RI�WKH�¿UVW�DWWULEXWHV�UHYLHZHG�E\�IRUHQVLF�DQWKURSRORJLVWV�1-6  Finding complete remains of an 
LQGLYLGXDO�LQFUHDVHV�WKH�FKDQFHV�RI�FRUUHFW�LGHQWL¿FDWLRQ��KRZHYHU��IUHTXHQWO\�RQO\�LQFRPSOHWH�UHPDLQV�DUH�IRXQG���)RU�WKLV�UHDVRQ��QHZ�
sex estimation methods and the validation of existing methods using various bones in the body are necessary.7-11 

The clavicle and scapula are comparable to the os coxae, sacrum, and coccyx, which form the pelvic girdle, the base that supports 
WKH�DSSHQGLFXODU�VNHOHWRQ�RI�WKH�ORZHU�KDOI�RI�WKH�ERG\���%HFDXVH�RI�D�UHODWLYHO\�KLJK�GHJUHH�RI�VH[XDO�GLPRUSKLVP�LQ�WKH�KXPDQ�RV�
coxae, more attention has been given to those elements in the development of new accurate methods for sex estimation.  The pectoral 
girdle shows less obvious sexual dimorphism, but promising traits on the clavicle and scapula have been documented, with reportedly 
high degrees of accuracy.12

,Q� WKLV� VWXG\�� D� WHFKQLTXH�GHYHORSHG�E\�$�0�&��0XUSK\�XVLQJ�DQ�DUFKDHRORJLFDO� VDPSOH� IURP�1HZ�=HDODQG�ZDV� WHVWHG�RQ� WKH�
:LOOLDP�0��%DVV�'RQDWHG�6NHOHWDO�&ROOHFWLRQ�DW�WKH�8QLYHUVLW\�RI�7HQQHVVHH�13  Sliding calipers were used to measure the diameters of 
WKH�VWHUQDO�DQG�DFURPLDO�HQG�RI�WKH�FODYLFOH�DQG�KHLJKW�DQG�EUHDGWK�RI�WKH�JOHQRLG�IRVVD�RI�WKH�VFDSXOD���'DWD�ZHUH�REWDLQHG�IURP�����
females and 121 males during the current study.  Only adult individuals with fused epiphyses were used and left elements were given 
preference to prevent potential inconsistencies in right-handed asymmetry.  Furthermore, only individuals of White ancestry were 
PHDVXUHG�GXH�WR�WKHLU�ODUJHU�VDPSOH�VL]H�ZLWKLQ�WKH�FROOHFWLRQ���'LVFULPLQDQW�IXQFWLRQ�DQDO\VLV�ZDV�WKHQ�DSSOLHG�WKURXJK�WKH�XVH�RI�WKH�
VWDWLVWLFDO�SURJUDP�6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV��6366��E\�,%0®�WR�WHVW�0XUSK\¶V�PHWKRG��

6WDWLVWLFDO�DQDO\VLV�VKRZV�WKH�GLVFULPLQDQW�IXQFWLRQ�DV�VWDWLVWLFDOO\�VLJQL¿FDQW�ZLWK�D�:LON¶V�ODPEGD�RI�������DQG�VLJQL¿FDQFH�OHYHO�
of .000, which indicates that the function can effectively discriminate between males and females with an accuracy rate better than 
FKDQFH�� �7KH�FRHI¿FLHQW�ZLWK�WKH�JUHDWHVW�GLVFULPLQDWLQJ�DELOLW\�LV�JOHQRLG�EUHDGWK��DQG�WKH�OHDVW�GLVFULPLQDWLQJ�FRHI¿FLHQW�LV�VWHUQDO�
diameter.  An 89.9% accuracy rate in estimating sex was reached with a sectioning point of 0.0205. 

A second statistical analysis tested the accuracy of this function as it applies to younger age-at-death versus older age-at-death 
LQGLYLGXDOV���7KH�UHVHDUFKHU�FKRVH�WKH�GLIIHUHQWLDWLQJ�SRLQW�RI����\HDUV�RI�DJH���'LVFULPLQDQW�IXQFWLRQ�DQDO\VLV�ZDV�DSSOLHG�¿UVW�WR�WKRVH�
less than 50 years old and then to those older than 50 years of age.  The accuracy rate in correctly estimating sex increased for individuals 
less than 50 years old to 92.9% and for individuals older than 50 years of age to 90.7%. 

$OWKRXJK�WKH�PHWKRG�DSSOLHG�WR�WKLV�PRGHUQ�8QLWHG�6WDWHV�SRSXODWLRQ�VDPSOH�GLG�QRW�UHDFK�0XUSK\¶V�������DFFXUDF\�UDWH��WKLV�
VWXG\�ZLOO�SUHVHQW�DQ�DQWKURSRORJLFDO�PHWKRG�WKDW�FDQ�EH�DSSOLHG�WR�FXUUHQW�IRUHQVLF�FDVHV�LQYROYLQJ�XQLGHQWL¿HG�LQGLYLGXDOV�ZKHUH�RWKHU�
PHWKRGV�RI�LGHQWL¿FDWLRQ�DUH�XQDWWDLQDEOH�WKDW�SRUWUD\V�D�VWDWLVWLFDOO\�VLJQL¿FDQW�DFFXUDF\�UDWH�RI�������LQ�FRUUHFWO\�HVWLPDWLQJ�VH[��
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