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A88 A Test of the Passalacqua Sacral Age-Estimation Method in a Japanese Sample

&DUULH�$��%URZQ��0$��-RLQW�32:�0,$�$FFFRXQWLQJ�&RPPDQG��&HQWUDO�,GHQWL¿FDWLRQ�/DERUDWRU\�&2186�$QQH[������3HDFHNHHSHU�
Drive, Ste 2N3, Offutt AFB, NE 68113-4006

After attending this presentation, attendees will understand the applicability of the Passalacqua sacral age-estimation method to 
individuals of Asian (Japanese) ancestry.

This presentation will impact the forensic science community by providing error rates for a new age-estimation method in a sample 
different from that of the reference method and suggesting some revisions to the method.

$JH�HVWLPDWLRQ�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�ELRORJLFDO�SUR¿OH�DQG�SURYLGHV�NH\�LQIRUPDWLRQ�LQ�WKH�LGHQWL¿FDWLRQ�RI�XQNQRZQ�
VNHOHWDO�UHPDLQV���,W�LV�PRUH�GLI¿FXOW�WR�HVWLPDWH�DJH�LQ�DGXOWV��EXW�PHWKRGV�WKDW�DUH�DEOH�WR�FRPELQH�GHYHORSPHQWDO�DQG�GHJHQHUDWLYH�
changes appear to be more successful than those that do not.  It is important to test methods developed on certain populations in different 
groups, as the composition of the reference sample may affect the ability to accurately estimate age.  To date, there is a dearth of data in 
United States research that concerns individuals of Asian ancestry. 

Age estimation from the sacrum has generally focused on two areas:  fusion of the adjacent sacral bodies and the sacral auricular 
surfaces.  The method developed by Passalacqua scores seven developmental and degenerative traits of the sacrum and is based on 
LQGLYLGXDOV�RI�$IULFDQ�DQG�(XURSHDQ�$PHULFDQ�DQFHVWU\�IURP�WZR�$PHULFDQ�VNHOHWDO�FROOHFWLRQV��+DPDQQ�7RGG�DQG�:LOOLDP�0��%DVV����
Fusion of the S1/S2 and S2/S3 bodies, changes of the sacral auricular surface and apices, and porosity of the sacral auricular surface are 
scored as 1-incomplete/absence or 2-complete/presence.  S1 ring fusion is scored as 1-incomplete, 2-fused, or 3-absorbed.  The resultant 
VFRUHV�DUH�FRPELQHG�WR�SURGXFH�D�VHTXHQWLDO�VHYHQ�GLJLW�FRGH�ZLWK�DQ�DVVRFLDWHG�SKDVH�DQG�GHVFULSWLYH�VWDWLVWLFV���'LIIHUHQFHV�LQ�DQFHVWU\�
DQG�VH[�ZHUH�QRW�IRXQG�LQ�WKH�UHIHUHQFH�PHWKRG��EXW�LW�LV�FXUUHQWO\�XQNQRZQ�ZKHWKHU�WKH�PHWKRG�FDQ�EH�DSSOLHG�WR�LQGLYLGXDOV�RI�$VLDQ�
ancestry. 

6DFUD� IURP�&KLED�DQG�-LNHL�8QLYHUVLWLHV�0HGLFDO�6FKRRO�GRFXPHQWHG�FROOHFWLRQV�ZHUH� VFRUHG� IRU� WKH� VHYHQ� WUDLWV�GHVFULEHG�E\�
Passalacqua as well as three additional traits:  overall bone quality, changes to superior articular facets, and S1 superior vertebral border 
�Q �����PLQLPXP�DJH ���\HDUV��PD[LPXP�DJH ���\HDUV����,QGLYLGXDOV�ZHUH�SUH�VHOHFWHG�WR�FUHDWH�D�GLVWULEXWLRQ�VLPLODU�WR�WKDW�RI�WKH�
UHIHUHQFH�VDPSOH��EXW�DJH�ZDV�XQNQRZQ�DW�WKH�WLPH�RI�GDWD�FROOHFWLRQ���,QDFFXUDF\��ELDV��SHUFHQW�FRUUHFW�IRU�����DQG�����LQWHUYDOV��DQG�
6SHDUPDQ¶V�UKR�IRU�DVVLJQHG�SKDVH�DQG�NQRZQ�DJH�ZHUH�FDOFXODWHG���$�.UXVNDO�:DOOLV�WHVW�ZDV�UXQ�WR�FKHFN�IRU�GLIIHUHQFHV�EHWZHHQ�
the sexes.  To test the use of a summary score (all trait scores added) versus the seven-digit code/phase system, Spearman’s rho was 
FDOFXODWHG�IRU�NQRZQ�DJH�DQG�VHYHQ�WUDLW�VXPPDU\�VFRUH�DQG�IRU�DJH�DQG�WHQ�WUDLW�VXPPDU\�VFRUH���$�UDQGRP�VDPSOH�RI����LQGLYLGXDOV�
IURP�WKH�&KLED�FROOHFWLRQ�ZDV�VFRUHG�DJDLQ�WR�H[DPLQH�LQWUD�REVHUYHU�HUURU��DQG�*RRGPDQ�DQG�.UXVNDOO¶V�JDPPD�ZDV�FDOFXODWHG��WZR�
trials, ten traits).  Statistics were run in computing and graphics programs and R version 2.14.2.

For the Japanese sample, the method performed with an inaccuracy of 11.85 years and bias of 0.37 years, indicating a slight 
tendency to overage.  Older phases show increased inaccuracy as compared to younger, with a tendency to underage younger individuals 
and overage older individuals.  For all but one phase, inaccuracy was higher in the Japanese sample than the reference method.  When 
XVLQJ�����LQWHUYDOV��������RI�WKH�LQGLYLGXDOV�LQ�WKLV�VDPSOH�ZHUH�FODVVL¿HG�FRUUHFWO\��WKH�SHUFHQW�LQFUHDVHG�WR�������ZLWK�����LQWHUYDOV���
Of the 205 individuals scored, 61 were assigned codes that were not given in the reference article.  For these individuals, a higher 
FRPSRQHQW�VFRUH�ZDV�LQWHUSUHWHG�DV�EHLQJ�ROGHU�DQG�WKH�QH[W�³ROGHVW´�FRGH�SKDVH�ZDV�DVVLJQHG���7R�WHVW�LI�WKLV�DIIHFWHG�RYHUDOO�FRUUHFW�
FODVVL¿FDWLRQ�� WKHVH� LQGLYLGXDOV�ZHUH� HOLPLQDWHG� IURP� FDOFXODWLRQV�� FRUUHFW� FODVVL¿FDWLRQ� UHPDLQHG� VLPLODU� DW� ������XVLQJ� WKH� ����
LQWHUYDO�DQG�������XVLQJ�WKH�����LQWHUYDO���7KHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�LQ�SKDVH�DVVLJQPHQW�EHWZHHQ�PDOHV�DQG�
IHPDOHV��S ��������6SHDUPDQ¶V�FRUUHODWLRQV�EHWZHHQ�NQRZQ�DJH�DQG�SKDVH��NQRZQ�DJH�DQG�VHYHQ�WUDLW�VXPPDU\�VFRUH��DQG�NQRZQ�DJH�
DQG�WHQ�WUDLW�VXPPDU\�VFRUH�ZHUH�������������DQG�������UHVSHFWLYHO\���*RRGPDQ�DQG�.UXVNDOO¶V�JDPPD�YDOXHV�IRU�DOO�EXW�RQH�RI�WKH�WHQ�
WUDLWV�ZHUH���RU�YHU\�FORVH�WR����LQGLFDWLQJ�H[FHOOHQW�DJUHHPHQW�EHWZHHQ�WULDOV��ERQH�TXDOLW\�ZDV�WKH�H[FHSWLRQ��JDPPD ������
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The results of this study indicate that the Passalacqua sacral age estimation method can be applied to Japanese individuals, though 
with slightly less accuracy than African and European American individuals.  This difference may also be due to test samples performing 
less accurately than reference samples.  The use of the 95% interval is more appropriate, but given the wide age intervals, this method 
should be used in conjunction with other age-estimation methods.  The method is easy to apply and the use of binary scores reduces 
scoring discrepancies between multiple trials.  Revisions to this method should consider the addition of additional degenerative traits 
and the use of a summary score rather than trait code.

Age Estimation, Sacrum, Error


