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A23 A Test of Wright and Vasquez on an American Population

Carrie B. LeGarde, MA*, 974 Auloa Road, Kailua, HI 96734

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�DSSOLFDELOLW\�RI�WKH�:ULJKW�DQG�9DVTXH]�HTXDWLRQV�IRU�HVWLPDWLQJ�
maximum length of a long bone from fragmentary remains on an American sample.1

This presentation will impact the forensic science community by providing another possible means of estimating maximum length 

RI�WKH�WLELD�DQG�¿EXOD�IURP�IUDJPHQWDU\�UHPDLQV�IRU�WKH�SXUSRVH�RI�VWDWXUH�HVWLPDWLRQ�RQ�DQ�$PHULFDQ�VDPSOH�
2EWDLQLQJ�D�VWDWXUH�HVWLPDWH�LV�GLI¿FXOW�ZKHQ�GHDOLQJ�ZLWK�IUDJPHQWDU\�UHPDLQV�VLQFH�VWDWXUH�HVWLPDWLRQ�PRGHOV�DUH�PRVW�VXFFHVVIXO�

ZKHQ�PD[LPXP�OHQJWK�PHDVXUHPHQWV�DUH�XWLOL]HG���0XOWLSOH�VWXGLHV�KDYH�SURGXFHG�HTXDWLRQV�WKDW�HVWLPDWH�WKH�PD[LPXP�OHQJWK�RI�D�
long bone based on measurements of fragments or bone segments, which can then be used in stature estimation models.  Currently, 

WKHUH�DUH�QR�PHWKRGV�IRU�HVWLPDWLQJ�PD[LPXP�OHQJWK�RI�WKH�¿EXOD�IURP�IUDJPHQWV�IRU�DQ�$PHULFDQ�SRSXODWLRQ���:ULJKW�DQG�9DVTXH]�
SURGXFHG�HVWLPDWLRQ�HTXDWLRQV�IRU�WKH�¿EXOD�EDVHG�RQ�D�*XDWHPDODQ�VDPSOH��EXW�VXJJHVWHG�WKDW�EHIRUH�DSSO\LQJ�WKHLU�HTXDWLRQV�WR�D�
different population, the equations should be validated on complete long bones from the population in question.1  In response, this study 

XWLOL]HV�PHDVXUHPHQWV�IURP�WKH�WLELDH�DQG�¿EXODH�RI����$PHULFDQ�.RUHDQ�:DU�VROGLHUV�WR�WHVW�WKH�DSSOLFDELOLW\�RI�:ULJKW¶V�DQG�9DVTXH]¶V�
equations on an American population. 

7KH�UHJUHVVLRQ�HTXDWLRQV�XVLQJ�¿EXODU�VHJPHQWV�SURGXFHG�E\�:ULJKW�DQG�9DVTXH]�ZHUH�XVHG�WR�FDOFXODWH�WKH�HVWLPDWHG�PD[LPXP�
OHQJWK�RI�WKH�¿EXOD�DQG�WLELD�1  The estimated maximum lengths were then compared to the actual maximum length of the elements.  

:KHQ�:ULJKW�DQG�9DVTXH]�WHVWHG�WKHLU�HTXDWLRQV�RQ�D�NQRZQ�*XDWHPDODQ�SRSXODWLRQ��WKH�HTXDWLRQV�IRU�HVWLPDWLQJ�WLELDO�OHQJWK�IURP�
VHJPHQWV�RI�WKH�¿EXOD�DFWXDOO\�SHUIRUPHG�EHWWHU�WKDQ�WKH�HTXDWLRQV�XWLOL]LQJ�VHJPHQWV�RI�WKH�WLELD���)RU�WKLV�UHDVRQ��UHJUHVVLRQ�HTXDWLRQV�
IRU�VHJPHQWV�RI�WKH�WLELD�ZHUH�DOVR�XVHG�WR�LQYHVWLJDWH�LI��LQGHHG��WKH�IUDJPHQWHG�¿EXOD�LV�PRUH�UHOLDEOH�WKDQ�WKH�IUDJPHQWHG�WLELD�IRU�
estimating maximum length of the tibia on an American sample as well.

7KLV�VWXG\�VKRZV�WKDW�WKH�:ULJKW�DQG�9DVTXH]�HTXDWLRQV�SHUIRUP�ZHOO�RQ�DQ�$PHULFDQ�SRSXODWLRQ���)ROORZLQJ�WKH�SURFHGXUH�:ULJKW�
DQG�9DVTXH]�XVHG�IRU�WHVWLQJ�WKHLU�HTXDWLRQV��WKH�PHDQ�GLIIHUHQFH�EHWZHHQ�HVWLPDWHG�DQG�DFWXDO�PD[LPXP�OHQJWKV�ZDV�FDOFXODWHG��DV�
ZHOO�DV�0HDQ�$EVROXWH�'HYLDWLRQ��0$'��DQG�0HDQ�6TXDUHG�(UURU��06(��1  The probability for a paired t-test between estimated and 

PHDVXUHG�OHQJWKV�IRU�HDFK�HTXDWLRQ�ZDV�DOVR�FDOFXODWHG���:ULJKW�DQG�9DVTXH]�FRQVLGHUHG�RQO\�S�������WR�LQGLFDWH�VLJQL¿FDQW�GLIIHUHQFHV�
between the estimated and actual lengths.1 

1R� WLELDO� RU� ¿EXODU� OHQJWK� HVWLPDWHV� XVLQJ� WKH� UHJUHVVLRQ� HTXDWLRQV� GLIIHUHG� VLJQL¿FDQWO\� IURP� WKH� DFWXDO�PD[LPXP� OHQJWKV� DV�
evidenced by no p values less than 0.001.  The mean difference was 2mm or less for the majority of the equations.  The equations with 

WKH�JUHDWHVW�PHDQ�GLIIHUHQFH�ZHUH�WKH�HTXDWLRQV�HVWLPDWLQJ�WLELDO�OHQJWK�IURP�¿EXOD�VHJPHQWV��UDQJLQJ�IURP��PP�WR�����PP���2YHUDOO��
WKH�0$'�ZDV�UHODWLYHO\�VPDOO�IRU�DOO�HTXDWLRQV�DQG�LW�ZDV�OHVV�WKDQ�WKH�VWDQGDUG�HUURU�RI�WKH�HVWLPDWLQJ�HTXDWLRQV�LQ�DOO�FDVHV���7KH�
WLELDO� OHQJWK�ZDV�XQGHUHVWLPDWHG� LQ�DOO� HTXDWLRQV�� UHÀHFWHG�E\�D�QHJDWLYH�PHDQ�GLIIHUHQFH�� �7KH�PD[LPXP� OHQJWK�RI� WKH�¿EXOD�ZDV�
RYHUHVWLPDWHG�IRU�WZR�RI�WKH�WKUHH�HTXDWLRQV���(VWLPDWLQJ�WKH�PD[LPXP�OHQJWK�RI�WKH�WLELD�IURP�LQFRPSOHWH�¿EXODH�GLG�QRW�SHUIRUP�DV�
well as using tibial segments, but they still performed adequately. 

The results of this analysis are promising for the applicability of this method on non-Guatemalan remains.  Although the sample 

VL]H�LV�VPDOO�� WKLV�VWXG\�VXJJHVWV� WKDW�:ULJKW¶V�DQG�9DVTXH]¶V�HTXDWLRQV�IRU�HVWLPDWLQJ�PD[LPXP�OHQJWK�RI� WKH�WLELD�DQG�¿EXOD�IURP�
fragmentary remains can be used on an American population. 
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