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A74 Sex Estimation Using Metric Measurements of the Sternum

Megan Chapin, BA*, 254 Lovell Place, Erie, PA 16503-2622

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�EHQH¿W�RI�LQFOXGLQJ�VWHUQDO�PHDVXUHPHQWV�LQ�WUDGLWLRQDO�SRVWFUDQLDO�
PHWULF�DQDO\VHV���%\�XQGHUVWDQGLQJ�KRZ�WKH�VWHUQXP�FDQ�EH�XWLOL]HG�IRU�VH[�HVWLPDWLRQ��DQ�DSSUHFLDWLRQ�RI�KRZ�DOO�ERQHV�FRQWULEXWH�WR�
FRQVWUXFWLQJ�D�ELRORJLFDO�SUR¿OH�ZLOO�EH�JDLQHG�

This presentation will impact the forensic science community by presenting testable metric measurements of the sternum that 

display a high degree of differentiation between the sexes. 

7KRXJK� WKH� LQQRPLQDWH� LV�PRVW� FRPPRQO\�XVHG� IRU� VNHOHWDO� VH[�HVWLPDWLRQ��SRVW�FUDQLDO�PHDVXUHPHQWV�KDYH�DOVR�SURYHQ� WR�EH�
DFFXUDWH�DQG�XVHIXO�GXH�WR�WKH�IUDJLOH�QDWXUH�RI�WKH�SXELV���'XH�WR�WKH�LQFRPSOHWH�RU�IUDJPHQWDU\�QDWXUH�RI�IRUHQVLF�FDVHV��WKH�QHHG�WR�XVH�
DQ\�DYDLODEOH�ERQHV�WR�SURGXFH�D�PRUH�DFFXUDWH�ELRORJLFDO�DVVHVVPHQW�RI�WKH�LQGLYLGXDO�FDQQRW�EH�RYHUVWDWHG���:RUN�E\�-LW�HW�DO��XVLQJ�
,QGLDQ�VWHUQXPV�SURGXFHG�D�������FODVVL¿FDWLRQ�DFFXUDF\�IRU�PDOHV�DQG�������DFFXUDF\�LQ�IHPDOHV�1��'DKLSKDOH¶V������YDOLGDWLRQ�VWXG\�
RI�-LW�HW�DO��IXUWKHU�GHPRQVWUDWHG�WKH�IHDVLELOLW\�RI�WKLV�PHWKRG�ZLWK�FODVVL¿FDWLRQ�DFFXUDFLHV�RI�����IRU�PDOHV�DQG�����IRU�IHPDOHV�2 

7KLV�VWXG\�XVHG�PHWULF�PHDVXUHPHQWV�RQ�VWHUQD�IURP�DQ�$PHULFDQ�JURXS�RI�%ODFNV�DQG�:KLWHV�IURP�WKH�+DPDQQ�7RGG�&ROOHFWLRQ�
for use in sex estimation.  A total of 152 individuals were used, with 76 males and females, respectively.  Six measurements were 

WDNHQ�WR�WKH�QHDUHVW�PLOOLPHWHU�IURP�WKH�PDQXEULXP�DQG�VWHUQDO�ERG\�XVLQJ�GLJLWDO�VOLGLQJ�FDOLSHUV���'DWD�ZDV�WKHQ�DQDO\]HG�XVLQJ�WKH�
VWDWLVWLFDO�SURJUDP�5�DQG�)25',6&��3,4  All accuracy rates were evaluated using discriminant function leave-one-out cross-validation.  

0HDVXUHPHQWV�ZHUH�DQDO\]HG�LQGLYLGXDOO\��WRJHWKHU��DQG�XVLQJ�IRUZDUG�VWHSZLVH�VHOHFWLRQ�WR�FODVVLI\�DQ�LQGLYLGXDO�EDVHG�RQ�WKH�EHVW�
measurements available.  All functions were tested for within-group variance-covariance matrix homogeneity, a requirement for linear 

IXQFWLRQV�� XVLQJ� WKH�.XOOEDFN� WHVW�� �$� IRUZDUG�PHDQ� VWHSZLVH� DQDO\VLV�ZDV� DOVR� UXQ� WR� SURGXFH� D� FURVV�YDOLGDWHG� FODVVL¿FDWLRQ� IRU�
ancestry, as well as for ancestry and sex combined.

7KH�.XOOEDFN�WHVW�p-value was greater than 0.01 for all analysis, meaning the hypothesis that the variation in each group is more 

RU�OHVV�WKH�VDPH�ZDV�DFFHSWHG���(DFK�PHDVXUHPHQW�DORQH�FODVVL¿HV�LQGLYLGXDOV�E\�VH[�DW�D�UDWH�KLJKHU�WKDQ�����ZLWK�WKH�H[FHSWLRQ�RI�
EUHDGWK�RI� WKH�WKLUG�VWHUQDO�ERG\�DQG�EUHDGWK�RI� WKH�ODVW�FRVWDO�QRWFK�� �7KH�EHVW�IXQFWLRQ�IRU�VH[�FODVVL¿FDWLRQ�ZDV�WKH�IRXU�YDULDEOH�
IRUZDUG�PHDQ�VWHSZLVH�VHOHFWLRQ�IXQFWLRQ��%UHDGWK�RI�)LUVW�&RVWDO�1RWFK�����������+HLJKW�RI� WKH�6WHUQDO�%RG\����������0D[LPXP�
0DQXEULXP�+HLJKW���������%UHDGWK�RI�WKH�0DQXEULXP�������������ZKLFK�VKRZHG�D�����VH[�FODVVL¿FDWLRQ�DFFXUDF\���:KHQ�WKH�YDOXH�
LV�JUHDWHU�WKDQ�]HUR��WKH�LQGLYLGXDO�LV�FODVVL¿HG�DV�IHPDOH��LI�OHVV�WKDQ�]HUR��WKH�LQGLYLGXDO�LV�FODVVL¿HG�DV�PDOH�

'LVFULPLQDQW�IXQFWLRQ�DQDO\VLV�IRU�DQFHVWU\�XVLQJ�IRUZDUG�PHDQ�VWHSZLVH�FKRVH�WKUHH�PHDVXUHPHQWV�ZLWK�DQ�DFFXUDF\�UDWH�RI�������
IRU�IHPDOHV��QRW�EHWWHU�WKDQ�UDQGRP��KRZHYHU��WKH�DQFHVWU\�VDPSOHV�XVHG�LQ�WKLV�VWXG\�KDG�GLIIHUHQW�SURSRUWLRQV�RI�PDOHV�DQG�IHPDOHV�
LQ�HDFK�DQFHVWU\�JURXS���'LVFULPLQDQW�IXQFWLRQ�DQDO\VLV�IRU�PDOHV�QHHGHG�RQO\�WZR�YDULDEOHV�LQ�WKH�IRUZDUG�PHDQ�VWHSZLVH�IXQFWLRQ�WR�
SURGXFH�D�FODVVL¿FDWLRQ�UDWH�RI���������:KHQ�WKH�FODVVL¿FDWLRQ�RI�JURXSV�E\�VH[�DQG�DQFHVWU\�ZDV�UXQ�XVLQJ�VWHSZLVH��������RI�WKH�WRWDO�
VDPSOH�ZHUH�FODVVL¿HG�FRUUHFWO\��VXJJHVWLQJ�WKDW�WKH�VWHUQXP�VKRZV�QR�PHWULF�GLIIHUHQFHV�EDVHG�RQ�DQFHVWU\�

7KLV�VWXG\�SURYHV�WKH�XWLOLW\�DVVRFLDWHG�ZLWK�VWHUQXP�PHDVXUHPHQWV�LQ�$PHULFDQ�JURXSV���%\�GLVSOD\LQJ�WKH�HIIHFWLYH�FODVVL¿FDWLRQ�
by sex, it is the hope that future steps can be made to include the sternum in postcranial measurements.
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