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A77 Feature Analysis of the Pubic Bone for Estimation of Age-at-Death

Julia D. Chmaj, BA*, 5010 Creekside Preserve Drive, Hixson, TN 37343; and Kristen Hartnett, PhD, OCME, Forensic Anthropology, 
520 1st Avenue, New York, NY 10016

After attending this presentation, attendees will better understand which features of the pubic bone have the strongest correlation 

with age-at-death.

This presentation will impact the forensic science community by providing attendees with an in-depth evaluation of features from 

the most preferred region for age-at-death estimation.  This information may assist the forensic anthropologist in producing a more 

accurate and reliable estimation of age-at-death.

'XULQJ�DQ�LQGLYLGXDO¶V�OLIHWLPH��WKH�SXELF�V\PSK\VLV�ZLOO�JR�WKURXJK�SKDVHV�RI�HSLSK\VHDO�IRUPDWLRQ��TXLHVFHQFH��DQG�VHFRQGDU\�
FKDQJHV�UHODWHG�WR�DJH��LW�LV�WKHVH�FKDQJHV�WKDW�DUH�XVHG�LQ�HVWLPDWLQJ�DJH���7KH�YDOXH�RI�WKH�SXELF�V\PSK\VLV�DV�DQ�DJH�LQGLFDWRU�OLHV�LQ�
WKH�FKDQJHV�LW�FRQWLQXHV�WR�XQGHUJR�ZKHQ�WKH�UHVW�RI�WKH�VNHOHWRQ�KDV�FHDVHG�WR�JURZ��

$VVHVVPHQW�RI�D�JLYHQ�PRUSKRORJLFDO�SDWWHUQ�DQG�LWV�DJH�GLVWULEXWLRQ�LV�D�GLI¿FXOW�DQG�FKDOOHQJLQJ�WDVN�ZKHQ�WKH�LQGLYLGXDO�IHDWXUHV�
RI�WKH�SXELF�V\PSK\VLV�H[SUHVV�GLIIHUHQW�DJH�VWDJHV���,Q�������6XFKH\�DQG�.DW]�KRSHG�WKDW�³VWXGLHV�RI�VLQJOH�WUDLWV�ZLOO�KHOS�SURGXFH�
QDUURZHU�DJH�UDQJHV�´1  By observation and analysis of each feature individually, there may be a way to facilitate placement into the 

correct phase or age range. 

The purpose of this research is to evaluate certain individual morphological features on the pubic bone to determine which are 

PRVW�VWURQJO\�FRUUHODWHG�ZLWK�DJH�DW�GHDWK���$�NQRZQ�DJH�VDPSOH�FRQVLVWLQJ�RI�����IHPDOH�DQG�����PDOH�SDLUV�RI�SXELF�ERQHV�IURP�
the Forensic Science Center in Phoenix, AZ, was evaluated.  Nine separate features of the pubic bone were scored on all specimens.  

%RWK�OHIW�DQG�ULJKW�VLGHV�ZHUH�H[DPLQHG�DQG�WKH�ROGHVW�VFRUH�ZDV�XVHG���$W�WKH�WLPH�RI�VFRULQJ��VH[�ZDV�NQRZQ�EXW�DJH�ZDV�QRW���7KH�
IHDWXUHV�VFRUHG�ZHUH�������ULGJHV�DQG�IXUURZV��5,'�������GRUVDO�OLSSLQJ��'25�������ERQH�TXDOLW\��%21(�������ULP�IRUPDWLRQ��5,0�������
WKH�SXELF�WXEHUFOH��38%�������GHSUHVVLRQ�RI�WKH�V\PSK\VHDO�IDFH��6<0�������RVVL¿F�QRGXOHV��266�������YHQWUDO�OLJDPHQWRXV�RXWJURZWKV�
�9(17���DQG������WKH�YHQWUDO�KLDWXV��+,$7����)HDWXUHV�ZHUH�VFRUHG�DFFRUGLQJ�WR�D�VSHFL¿F�VFRULQJ�V\VWHP�GHYHORSHG���,QWHU�REVHUYHU�DQG�
intra-observer error of the scoring system was assessed by four volunteers with different levels of experience from graduate students in 

SK\VLFDO�DQWKURSRORJ\�WR�IRUHQVLF�DQWKURSRORJLVWV�ZLWK�3K'V�
&RPSDULVRQ�RI�WKH�UHVXOWV�IURP�WKH�3HDUVRQ¶V�FRUUHODWLRQ��$QDO\VLV�RI�9DULDQFH��$129$���DQG�VLPSOH�UHJUHVVLRQ�DQDO\VHV�LQGLFDWH�

WKDW� WKH�QLQH� IHDWXUHV�FKRVHQ� IRU� DQDO\VLV� DUH� VLJQL¿FDQWO\�FRUUHODWHG�ZLWK�DJH�DW�GHDWK� LQ� WKH�FRPELQHG�VH[� VDPSOH�� �+RZHYHU�� WKH�
Pearson’s r�YDOXHV��������%21(����������5,0���DQG��������9(17��DQG�WKH�F�FRHI¿FLHQWV�IURP�WKH�$129$���������%21(���������
�5,0���DQG��������9(17��LQGLFDWH�WKDW�ERQH�TXDOLW\��ULP�IRUPDWLRQ��DQG�YHQWUDO�OLJDPHQWRXV�RXWJURZWKV�DUH�PRUH�VWURQJO\�DVVRFLDWHG�
with age-at-death than the other features.  R�YDOXHV�IRU�WKHVH�VSHFL¿F�IHDWXUHV�LQ�WKH�IHPDOH�VDPSOH�ZHUH�������%21(���������5,0���DQG�
������9(17���r�YDOXHV�IRU�WKH�PDOH�VDPSOH�ZHUH�������%21(���������5,0���DQG�������9(17����7KH�F�FRHI¿FLHQWV�IRU�WKH�IHPDOH�VDPSOH�
DQG�WKH�PDOH�VDPSOH�ZHUH���������%21(����������5,0����������9(17��DQG��������%21(����������5,0����������9(17���UHVSHFWLYHO\���
The largest adjusted R2 values for the total sample are from bone quality, rim formation, and ventral ligamentous outgrowths, respectively 

explaining 58%, 53%, and 46% of the variation over what would be expected by chance.  The adjusted R2 values of bone quality, rim 

formation, and ventral ligamentous outgrowths in the female sample are 67%, 62%, and 54% and 49, 48, and 42% in the male sample.  

7KHVH�¿QGLQJV�VXJJHVW�WKDW�WKHVH�WKUHH�IHDWXUHV�DUH�WKH�EHVW�SUHGLFWRUV�RI�DJH�DW�GHDWK�LQ�WKH�WRWDO�VDPSOH��DV�ZHOO�DV�E\�VH[��
,QWHU�REVHUYHU�HUURU�LV�ORZ�IRU�PRVW�IHDWXUHV��H[FHSW�GRUVDO�OLSSLQJ�DQG�RVVL¿F�QRGXOHV��ZKLFK�ZHUH�VFRUHG�LQFRQVLVWHQWO\�DFURVV�

REVHUYHUV�� �,QWUD�REVHUYHU�WHVW�UHVXOWV�LQGLFDWH�WKH�PDMRULW\�RI�IHDWXUHV�DUH�HDV\�WR�HYDOXDWH��WKH�H[FHSWLRQV�EHLQJ�RVVL¿F�QRGXOHV�DQG�
dorsal lipping in the male sample.

The results of this study highlight bone quality, rim formation, and ventral ligamentous outgrowths as the features on the pubic bone 

that are most strongly correlated with age.  In addition, the evaluation of bone quality of the overall pubic bone places the focus beyond 

the symphyseal surface and provides a means to assess older individuals previously thought impossible to age.  Future studies should 

HPSKDVL]H�ERQH�TXDOLW\�DQG�DQDO\]H�RWKHU�FROOHFWLRQV�LQ�DQG�RXW�RI�WKH�8QLWHG�6WDWHV�
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