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A4 Estimation of Age From the Adult Pelvis:  A Comparison Across Different Pelvic 
Sites and Statistical Methods

Molly Miranker, BA*, 1078 Fulton Street, #5G, Brooklyn, NY 11218

After attending this presentation, attendees will understand how reliable the estimated age is from three separate pelvic sites 
FRPSDUHG�WR�RQH�DQRWKHU�DQG�ZK\�WKH�VWDWLVWLFDO�PHWKRGV�HPSOR\HG�LQ�WKHVH�DJLQJ�WHFKQLTXHV�LQÀXHQFHV�WKH�HVWLPDWHV¶�UHOLDELOLW\��

This presentation will impact the forensic science community by demonstrating which of the pelvic aging methods is most reliable 
DQG�ZKDW�IXWXUH�UHVHDUFK�LV�QHFHVVDU\�WR�LPSURYH�DJH�HVWLPDWLRQ�IRU�FRQVWUXFWLQJ�D�ELRORJLFDO�SUR¿OH�

$JH�HVWLPDWLRQ�IURP�VNHOHWDO�UHPDLQV� LV�D�FUXFLDO�FRPSRQHQW�IRU�JHQHUDWLQJ�D�ELRORJLFDO�SUR¿OH�� WKH�XVH�RI�ZKLFK�DVVLVWV� LQ� WKH�
LGHQWL¿FDWLRQ�RI�DQ�LQGLYLGXDO���%RQ\�FKDQJHV�DW�WKUHH�SHOYLF�VLWHV��WKH�SXELF�V\PSK\VLV��DXULFXODU�VXUIDFH��DQG�DFHWDEXOXP��KDYH�EHHQ�
shown to correlate with aging.  There have been multiple studies testing the reliability of the pubic symphysis and the auricular surface 
and comparing those two sites, but few assess the acetabulum and none compare the reliability across all three sites. 

)RXU�DJLQJ�PHWKRGV�ZHUH�FRPSDUHG�LQ�WKLV�VWXG\������WKH�6XFKH\�%URRNV�SXELF�V\PSK\VLV�PHWKRG������WKH�2VERUQH�HW�DO��DXULFXODU�
VXUIDFH�PHWKRG������WKH�5LVVHFK�HW�DO��PHWKRG�IRU�WKH�DFHWDEXOXP��DQG������WKH�&DOFH�PHWKRG�IRU�WKH�DFHWDEXOXP�1-4��7KH�6XFKH\�%URRNV�
PHWKRG�ZDV�VHOHFWHG�EHFDXVH�LW�LV�RQH�RI�WKH�PRVW�IUHTXHQWO\�XVHG�LQ�ELRORJLFDO�SUR¿OLQJ���7KH�2VERUQH�HW�DO��PHWKRG�ZDV�XVHG�EHFDXVH�
it provides more discrete age ranges than other auricular methods.  Two acetabular methods (Rissech and Calce) were applied because 
age estimation techniques have recently been developed for this region and all require additional testing. 

$�WRWDO�RI�����NQRZQ�DJH�LQGLYLGXDOV�KRXVHG�DW�WKH�%DVV�'RQDWHG�6NHOHWDO�&ROOHFWLRQ�ZHUH�H[DPLQHG���7KH�VDPSOH�ZDV�FRPSULVHG�
of individuals of European ancestry who died in the United States during the mid- to late-20th century.  The study sample ranged from 
26 to 95 years of age, with a mean age-at-death of 62 years.  Although the sample was selected to be representative across the decades 
RI�OLIH��WKH�DJH�GLVWULEXWLRQ�ZDV�QRW�QRUPDO��6KDSLUR�:LON�:�WHVW�S �������6NHZ ���������

The reliability of the four methods was assessed by comparing the accuracy (percentage of point age estimates that fall into the 
SUHGLFWHG�DJH�UDQJH�RI�D�PHWKRG���LQDFFXUDF\��DYHUDJH�DEVROXWH�GLIIHUHQFH�EHWZHHQ�NQRZQ�DQG�HVWLPDWHG�DJHV���DQG�ELDV��DPRXQW�DJH�LV�
over- or underestimated) of the age estimates produced by each method.  These data demonstrate which method(s) were most reliable, 
LQ�ZKDW�FRQWH[WV��DQG�WKHUHIRUH��PRVW�XVHIXO�IRU�GHVFULELQJ�VNHOHWDO�UHPDLQV��

In terms of accuracy, the acetabular aging methods represented the most and least accurate of the techniques (96% Rissech and 59% 
&DOFH����7KH�2VERUQH�HW�DO��PHWKRG�KDG�����DFFXUDF\�DQG�6XFKH\�%URRNV�����DFFXUDF\���7KH�5LVVHFK�HW�DO��PHWKRG�KDG�WKH�VPDOOHVW�
PDUJLQ�RI�LQDFFXUDF\�����\HDUV���IROORZHG�E\�&DOFH������\HDUV���2VERUQH�HW�DO�������\HDUV���DQG�WKHQ�6XFKH\�%URRNV������\HDUV����%LDV�
tests revealed the tendency for all the methods to underage individuals.  The Rissech et al. method only slightly underestimated age 
�������\HDUV���IROORZHG�E\�&DOFH�����\HDUV���2VERUQH�HW�DO�������\HDUV���DQG�¿QDOO\�6XFKH\�%URRNV������\HDUV���

The reliability of the individual methods varied as a consequence of the statistical techniques they employed.  Regression-based 
DJLQJ�PHWKRGV�DUH�SURQH�WR�SURGXFLQJ�HVWLPDWHV�ELDVHG�LQ�WKH�GLUHFWLRQ�RI�WKH�NQRZQ�DJH�RI�WKH�UHIHUHQFH�VDPSOH�EHFDXVH�WKH�SUHGLFWHG�
ages are set by the mortality distribution of the reference population, which may not be comparable to other populations.  Bayesian 
estimation avoids that tendency because it calculates both the mortality distribution of the reference sample and the test sample’s age 
estimates.  Rissech et al., the only method to employ Bayesian estimation, had the most reliable results because it was the most accurate 
method applied, with the smallest margin of inaccuracy and bias.  The results suggest that Bayesian prediction may improve age 
HVWLPDWLRQ�VLJQL¿FDQWO\�DQG�IROORZLQJ�IXUWKHU�DVVHVVPHQW�VKRXOG�EH�DSSOLHG�WR�RWKHU�DJH�LQGLFDWRUV��
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