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A91 The Use of Femoral Neck Axis Length to Estimate Sex and Ancestry

Rebecca Meeusen*, 42531 Rockrose Square, Unit 302, Ashburn, VA 20148; Angi M. Christensen, PhD, FBI Laboratory, 2501 
Investigation Parkway, Quantico, VA 22135; and Joseph T. Hefner, PhD, Michigan State University, Dept of Anthropology, 355 Baker 
Hall, East Lansing, MI 48824

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�IDPLOLDU�ZLWK�WKH�)HPRUDO�1HFN�$[LV�/HQJWK��)1$/��PHDVXUHPHQW�DV�ZHOO�DV�
KRZ�)1$/�FDQ�EH�XVHG�WR�HVWLPDWH�VH[�DQG�DQFHVWU\�IURP�VNHOHWDO�UHPDLQV�

This presentation will impact the forensic science community by providing a new, simple, reliable method of sex estimation using 

the FNAL measurement, including an equation that can be used to estimate sex from FNAL with ~86% accuracy.

+DYLQJ�PXOWLSOH�UHOLDEOH�PHWKRGV�RI�HVWLPDWLQJ�VH[�DQG�DQFHVWU\�IURP�YDULRXV�VNHOHWDO�IHDWXUHV�LQFUHDVHV�WKH�OLNHOLKRRG�RI�LGHQWLI\LQJ�
DQ� XQNQRZQ� LQGLYLGXDO� IURP� VNHOHWDO� UHPDLQV�� �0HDVXUHPHQWV� RI� WKH� SUR[LPDO� IHPXU� KDYH� UHFHLYHG� VRPH� DWWHQWLRQ� LQ� WKH� IRUHQVLF�
anthropological literature for sex and ancestry estimation, due in part to the survivability of this region in forensic contexts as well as 

QRWHG�TXDQWL¿DEOH�YDULDWLRQ���)1$/�LV�D�PHDVXUHPHQW�RI�WKH�SUR[LPDO�IHPXU�WKDW�UHSUHVHQWV�WKH�GLVWDQFH�IURP�WKH�EDVH�RI�WKH�JUHDWHU�
trochanter (the point directly inferior to the greatest lateral projection of the greater trochanter) to the apex of the femoral head.  FNAL 

DQG�UHODWHG�KLS�PHDVXUHPHQWV��W\SLFDOO\�REWDLQHG�IURP�'XDO�(QHUJ\�;�5D\�$EVRUSWLRPHWU\��';$��VFDQV��DUH�RIWHQ�XWLOL]HG�E\�ERQH�
GHQVLWRPHWULVWV�DQG�RWKHU�VNHOHWDO�KHDOWK�H[SHUWV�LQ�DVVHVVLQJ�KLS�IUDFWXUH�ULVN�LQ�OLYLQJ�LQGLYLGXDOV�DQG�KDYH�EHHQ�VKRZQ�WR�YDU\�E\�
VH[� DQG� DQFHVWU\�� �7KLV� UHVHDUFK�PHDVXUHG� )1$/�GLUHFWO\� IURP� VNHOHWRQL]HG� UHPDLQV� DQG� LQYHVWLJDWHG� LWV� SRWHQWLDO� XVH� LQ� IRUHQVLF�
DQWKURSRORJLFDO�DSSOLFDWLRQV�WR�HVWLPDWH�VH[�DQG�DQFHVWU\�RI�XQNQRZQ�LQGLYLGXDOV�

)1$/�ZDV�PHDVXUHG�RQ�����IHPRUD�IURP�VNHOHWDOO\�PDWXUH�DGXOWV��IUHH�RI�YLVLEOH�DQRPDOLHV�SRWHQWLDOO\�DIIHFWLQJ�WKH�PHDVXUHPHQW���
7KH� VDPSOH� LQFOXGHG� IHPDOH� DQG�PDOH�$PHULFDQ�:KLWH��$PHULFDQ� %ODFN�� DQG� 1DWLYH�$PHULFDQ� VNHOHWRQV�� � 2QH�ZD\�$QDO\VLV� RI�
9DULDQFHV��$129$V��ZHUH�XVHG�WR�HYDOXDWH�WKH�UHODWLRQVKLSV�EHWZHHQ�)1$/�DQG�VH[�DQG�DQFHVWU\���0XOWLSOH�XQLYDULDWH�'LVFULPLQDQW�
)XQFWLRQ��X')$��DQG�/RJLVWLF�5HJUHVVLRQ��/5��HTXDWLRQV�ZHUH�FDOFXODWHG�WR�WHVW�WKH�HI¿FDF\�RI�)1$/�IRU�VH[�DQG�DQFHVWU\�HVWLPDWLRQ�

A random subset of 50 femora was measured by a second observer for the purpose of inter-observer error assessment.  Results 

VKRZHG�ORZ�LQWHU�REVHUYHU�HUURU�LQ�WKH�PHDVXUHPHQW��ZLWK�D�7HFKQLFDO�(UURU�RI�0HDVXUHPHQW�RI�����PP�DQG�D�&RHI¿FLHQW�RI�5HOLDELOLW\�
RI�������LQGLFDWLQJ�WKDW�WKH�)1$/�PHDVXUHPHQW�LV�ZHOO�GH¿QHG��HDVLO\�UHFRJQL]DEOH��DQG�UHSURGXFLEOH�

6LJQL¿FDQW�GLIIHUHQFHV�LQ�)1$/�ZHUH�IRXQG�EHWZHHQ�IHPDOHV�DQG�PDOHV��ZLWK�PDOH�)1$/�EHLQJ�VLJQL¿FDQWO\�ODUJHU�WKDQ�IHPDOH�
)1$/���$Q�/5�PRGHO�XVLQJ�)1$/�DQG�VH[�SRROHG�VDPSOHV�SHUIRUPHG�YHU\�ZHOO���)RU�DQ�LQGLYLGXDO�RI�XQNQRZQ�VH[�DQG�DQFHVWU\��WKH�
IROORZLQJ�/5�HTXDWLRQ�LV�DSSOLFDEOH���6H[ �������)1$/�
���������$�QHJDWLYH�YDOXH�LQGLFDWHV�WKDW�WKH�XQNQRZQ�LV�IHPDOH�DQG�D�SRVLWLYH�
YDOXH�LQGLFDWHV�WKDW�WKH�XQNQRZQ�LV�PDOH���8VLQJ�WKLV�HTXDWLRQ��VH[�ZLOO�EH�FRUUHFWO\�FODVVL¿HG�LQ�a����RI�DOO�FDVHV��

6LJQL¿FDQW� GLIIHUHQFHV� LQ� )1$/� ZHUH� IRXQG� EHWZHHQ�$PHULFDQ� %ODFN��$PHULFDQ�:KLWH�� DQG� 1DWLYH�$PHULFDQ� JURXSV�� ZLWK�
$PHULFDQ�:KLWHV�KDYLQJ�WKH�ODUJHVW�)1$/��IROORZHG�E\�$PHULFDQ�%ODFNV��WKHQ�E\�1DWLYH�$PHULFDQV���3RVW�KRF�FRPSDULVRQV�VKRZHG�
WKDW�$PHULFDQ�:KLWH�)1$/V�DUH�QRW�VWDWLVWLFDOO\�GLIIHUHQW�IURP�$PHULFDQ�%ODFN�)1$/V��EXW�ERWK�DUH�VLJQL¿FDQWO\�ODUJHU�WKDQ�1DWLYH�
$PHULFDQ�)1$/V��KRZHYHU��FRUUHFW�FODVVL¿FDWLRQ�RI�DQFHVWU\�ZDV�IRXQG�WR�EH�PXFK�ORZHU�DQG�PRUH�FRPSOH[�WKDQ�IRU�VH[��DQG�WKH�
YDOXH�RI�)1$/�WR�DQFHVWU\�HVWLPDWLRQ�LV�FXUUHQWO\�FRQVLGHUHG�OLPLWHG���$�X')$�SHUIRUPHG�PRGHUDWHO\�ZHOO������FURVV�YDOLGDWHG�FRUUHFW�
FODVVL¿FDWLRQ��DW�FODVVLI\LQJ�WKH�DQFHVWU\�RI�PDOHV�DQG�PD\�WKHUHIRUH�KDYH�VRPH�XWLOLW\�LQ�FHUWDLQ�IRUHQVLF�FRQWH[WV�

)1$/�LV�D�PHDVXUHPHQW�WKDW�KDV�QRW�EHHQ�SUHYLRXVO\�XWLOL]HG�E\�DQWKURSRORJLVWV��EXW�KDV�EHHQ�VKRZQ�WR�YDU\�VLJQL¿FDQWO\�E\�VH[�
DQG�DQFHVWU\�� �7KLV�UHVHDUFK�VKRZV�WKDW�VH[�HVWLPDWLRQ�XVLQJ�)1$/�PHDVXUHG�IURP�VNHOHWRQL]HG�IHPRUD�LV�KLJKO\�UHOLDEOH��FRUUHFWO\�
predicting sex at a rate of ~86%.  Further analyses with larger samples of additional ancestral groups may help clarify the relationship 

between FNAL and ancestry.

7KHVH�UHVXOWV�KLJKOLJKW�WKH�EHQH¿WV�RI�LQIRUPDWLRQ�VKDULQJ�DQG�FROODERUDWLRQ�EHWZHHQ�IRUHQVLF�DQWKURSRORJLVWV�DQG�RWKHU�VFLHQWLVWV�
DQG�VNHOHWDO�KHDOWK�H[SHUWV�
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