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A31 Living Body Mass Estimation From Skeletal Elements in Forensic Contexts

Tyler E. Dunn*, 622 W Clark Street, Unit 3, Campaign, IL 61820

After attending this presentation, attendees will have an understanding of the possible place for body mass estimation in the 

DQWKURSRORJLFDO�ELRORJLFDO�SUR¿OH��
This presentation will impact the forensic science community by showing the need to develop new inclusions into the biological 

SUR¿OH�DQG�WR�VWDWLVWLFDOO\�YDOLGDWH�QRYHO�PHWKRGV��
%RG\�PDVV�HVWLPDWLRQ�LQ�IRUHQVLF�DQWKURSRORJLFDO�FRQWH[WV�KDV�WKH�DELOLW\�WR�DXJPHQW�WKH�ELRORJLFDO�SUR¿OH�E\�SURYLGLQJ�LQIRUPDWLRQ�

DERXW� DQ� DGGLWLRQDO� LQGLYLGXDOL]LQJ� FKDUDFWHULVWLF�� � 0HWKRGV� IRU� HVWLPDWLRQ� RI� ERG\� PDVV� IURP� VNHOHWDO� HOHPHQWV� DUH� FRPPRQ� LQ�
SDOHRDQWKURSRORJLFDO�DQG�ELRDUFKDHRORJLFDO�SRSXODWLRQV��KRZHYHU��WKHVH�PHWKRGV�KDYH�QRW�EHHQ�WKRURXJKO\�WHVWHG�LQ�PRGHUQ�LQGLYLGXDOV�
RI�NQRZQ�ERG\�PDVV���'HVSLWH�UHVHDUFK�RQ�WKLV�WRSLF�LQ�RWKHU�ELRDQWKURSRORJLFDO�FRQWH[WV��PHWKRGRORJLFDO�DQG�VWDWLVWLFDO�VXSSRUW�IRU�WKH�
LQFOXVLRQ�RI�ERG\�PDVV�LQ�WKH�WUDGLWLRQDO�ELRORJLFDO�SUR¿OH�LV�ODFNLQJ�LQ�WKH�IRUHQVLF�OLWHUDWXUH���7KH�OLPLWHG�SRSXODWLRQV�RQ�ZKLFK�WKHVH�
estimation equations are based may further limit the forensic applicability of these methods. 

Across biological anthropology, body mass estimates are usually calculated from femoral head diameter and bi-iliac breadth.  In 

the case of the femur, a mechanical approach is applied and relies on the idea that a bone will respond and remodel to the forces that 

WKH�ERQH�XQGHUJRHV��LQ�WKLV�FDVH��WKH�ZHLJKW�IRUFH�RI�WKH�LQGLYLGXDO���7KH�HVWLPDWLRQ�RI�ERG\�PDVV�IURP�EL�LOLDF�EUHDGWK�UHOLHV�RQ�WKH�
PRUSKRPHWULF�UHODWLRQVKLS�EHWZHHQ�YROXPH��GHQVLW\��DQG�ZHLJKW���7KH�ERG\�LV�FRQFHSWXDOL]HG�DV�D�F\OLQGHU���,Q�RUGHU�WR�HVWLPDWH�WKH�
YROXPH�RI�D�F\OLQGHU��WKH�GLDPHWHU�LV�QHHGHG��LQ�WKLV�FDVH��WKH�DQDORJRXV�GLDPHWHU�RI�WKH�KXPDQ�ERG\�LV�WKH�EL�LOLDF�EUHDGWK�RI�WKH�SHOYLV��

7KLV�VWXG\�FRPSDUHV�WZR�FRPPRQO\�XVHG�PHWKRGV�IRU�ERG\�PDVV�HVWLPDWLRQ�LQ�D�GRFXPHQWHG�VDPSOH�GUDZQ�IURP�WKH�:LOOLDP�0��
%DVV�'RQDWHG�6NHOHWDO�&ROOHFWLRQ��Q �����FRQVLVWLQJ�RI�����IHPDOHV�DQG�����PDOHV���7KH�PHDQ�DJH�DW�GHDWK�RI�WKH�VDPSOH�ZDV������$OO�
LQGLYLGXDOV�LQ�WKH�VDPSOH�DUH�RI�NQRZQ�IRUHQVLF�ERG\�PDVV�ZKLFK�UDQJHG�IURP�����NJ�WR������NJ���)RUHQVLF�ERG\�PDVV�UHOLHV�RQ�VHOI�
UHSRUWLQJ��UHSRUWLQJ�E\�QH[W�RI�NLQ��RU�LV�DVFHUWDLQHG�IURP�PHGLFDO�DQG�RU�JRYHUQPHQWDO�SDSHUZRUN���$OWKRXJK�IRUHQVLF�ERG\�PDVV�KDV�
inherent biases, forensic body mass is a similar measure to the body mass used in medicolegal death investigations by law enforcement.

Results indicate that the methods of body mass estimation from osteometric distances compare well throughout the range of body 

PDVVHV�LQ�WKH�VDPSOH���'HVSLWH�WKLV�FRUUHODWLRQ��RVWHRPHWULF�GLPHQVLRQV�ZHUH�SRRU�SUHGLFWRUV�RI�IRUHQVLF�ERG\�PDVV�LQ�LQGLYLGXDOV�ZKRVH�
body masses were considered underweight or obese (p>0.05).  The middle ranges of body mass had no statistical difference between 

WKH�VNHOHWDO�LQGLFDWRUV�DQG�WKH�IRUHQVLF�ERG\�PDVV��S���������%RWK�RI�WKH�HVWLPDWHV�RI�ERG\�PDVV�IURP�RVWHRPHWULF�GLVWDQFHV�OLPLW�WKH�
YDULDWLRQ�LQ�WKH�HVWLPDWHV���:KHQ�FRPSDUHG�WR�WKH�IRUHQVLF�ERG\�PDVV��ERWK�RI�WKH�RVWHRPHWULF�PHWKRGV�DUWL¿FLDOO\�VNHZ�WKH�HVWLPDWHV�
toward a central mean while the variation in the forensic body mass is greater and therefore the distribution is wider.  The standard 

GHYLDWLRQ�IRU�WKH�ERG\�PDVV�HVWLPDWLRQV�IURP�WKH�IHPRUDO�KHDG�GLDPHWHU�DQG�EL�LOLDF�EUHDGWK�DUH�����NJ�DQG�����NJ��UHVSHFWLYHO\��ZKLOH�
WKH�IRUHQVLF�ERG\�PDVV�KDV�D�ODUJHU�VWDQGDUG�GHYLDWLRQ�RI������NJ�

$OWKRXJK�WKHUH�LV�VRPH�UHOLDELOLW\�LQ�WKH�HVWLPDWLRQ�RI�ERG\�PDVV�IURP�VNHOHWDO�PHWULFV��WKH�XVH�RI�WKHVH�PHWKRGV�LQ�PRGHUQ�IRUHQVLF�
contexts is cautioned as the range of modern body mass variation could be much greater than in the archaeological populations on 

ZKLFK�WKH�HVWLPDWLRQ�HTXDWLRQV�DUH�EDVHG���$OWKRXJK�WKH�WKHRUHWLFDO�IUDPHZRUN�IRU�WKH�HVWLPDWLRQ�RI�ERG\�PDVV�IURP�VNHOHWDO�HOHPHQWV�LV�
accepted in some bioanthropological contexts, the wide variation of body mass that is unique to modern populations confounds forensic 

applications.  Better techniques to estimate body mass from the outliers of the body mass spectrum are needed in order allow its inclusion 

in forensic contexts.
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