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G47 Dental Age Estimation:  Appropriate Censoring of Stage H

Graham J. Roberts, MDS*, King’s College London, Dept Orthodontics, Fl 25, Guy’s Tower Wing, London Bridge, London SE1 9RT, 
UNITED KINGDOM; Fraser McDonald, PhD, King’s College London, Fl 25, Guy’s Tower Wing, Great Maze Pond, London SE1 9RT, 
UNITED KINGDOM; and Victoria Sorrell Lucas, PhD, King’s College London Dental Institue, Dept Orthodontics, Fl 25, Guy’s Tower 
Wing, Great Maze Pond, London SE1 9RT, UNITED KINGDOM

The goal of this presentation is to draw attention to a widespread error in the process of age estimation at the 18-year threshold.
7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�VKRZLQJ�DWWHQGHHV�KRZ�WR�DSSURSULDWHO\�FHQVRU�6WDJH�+�
$WWHQGHHV�ZLOO� OHDUQ�KRZ�WR�FHQVRU�6WDJH�+�RI��UG�PRODUV�DQG�ZLOO�EHFRPH�DZDUH�RI� WKH�HUURUV� UHVXOWLQJ�IURP�QR�FHQVRULQJ�RI�

6WDJH�+�RI�WKLUG�PRODUV���$WWHQGHHV�ZLOO�DOVR�OHDUQ�WKDW�IDLOXUH�WR�FHQVRU�VWDJH�+�OHDGV�WR�XQUHDOLVWLF�RYHUHVWLPDWHV�RI�WKH�PHDQ�$JH�DW�
$WWDLQPHQW��$D$��IRU�6WDJH�+�RI��UG�0RODUV�

Introduction:  Since the publication of the probability thresholds in the American Board of Forensic Odontology study of third 
PRODU�GHYHORSPHQW��WKH�SURFHVV�RI�DJH�DVVHVVPHQW�IRU�HPHUJLQJ�DGXOWV�KDV�EHHQ�VLPSOL¿HG�1��7KLV�VHPLQDO�SDSHU�GLG�QRW�WDNH�DFFRXQW�RI�
³FHQVRULQJ´�WKH�$D$�RI�6WDJH�+�2��7KLV�KDV�UHVXOWHG�LQ�GDWDVHWV�IRU�6WDJH�+�EHLQJ�WRS�KHDY\���7KH�FRQVHTXHQFH�RI�WKLV�LV�WKDW�WKH�PHDQ�
AaA is erroneously elevated. 

Materials and Methods:��$�UHYLHZ�RI�WKH�OLWHUDWXUH�UHYHDOHG����VWXGLHV�WKDW�XVHG�WKH�HLJKW�7RRWK�'HYHORSPHQW�6WDJHV�GHVFULEHG�
in 1973.2��7KH�PHDQ�$D$�GHVLJQDWHG�DV�[�WGV�DQG�WKH�6WDQGDUG�'HYLDWLRQ�GHVLJQDWHG�DV�VG�WGV�IRU�VWDJH�+�ZHUH�H[WUDFWHG�IURP�WKH�GDWD��

8QFHQVRUHG�DQG�&HQVRUHG
�'DWD�IRU�6WDJH�+�²�PDOHV

<HDU� Ethnicity x-tds 
(years)

sd — tds 
(years)

0LQXV
3 sd (years)

Plus
3 sd (years)

Range
(years)

2003 Spanish 19.45 1.15 16.00 22.90  6.90
2005 Spanish 19.74 1.09 16.47 23.01  6.54
2014 United Kingdom 

Caucasian 
19.98 2.09 13.71 26.25 12.54

2008 Italy Caucasian 20.02 1.46 15.64 24.40  8.76
2002 +LVSDQLFV�8QLWHG�

States
20.10 2.60 12.30 27.90 15.60

2007 7XUNLVK 20.10 1.80 14.70 25.50 10.80
2009 Korean 21.10 1.20 17.50 24.70 7.20
2004 Spanish 21.86 2.47 14.45 29.27 14.82
2012 1RUWKHDVW�0DOD\VLDQ 22.37 1.98 16.43 28.31 11.88
2004 German Caucasian 22.50 1.70 17.40 27.60 10.20
2004 Japanese 22.50 1.80 17.10 27.90 10.80
2004 South African 22.60 1.90 16.19 28.30 12.11
2010 6RXWK�&KLQD��+DQ� 22.72 2.27 15.91 29.53 13.62
2010 First Nations 

(Canada)
23.20 2.80 14.80 31.60 16.80

The Table is ordered by the AaA (x-tds), smallest to largest.  It is clear that some of the AaA values are far too high.  The assessment 
is that this cut-off starts at 21 years — the Korean data. 
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From this AaA value, there are increasing AaA which reaches 23.20 years for the First Nations of Canada.  The consequences of these 
HOHYDWHG�$D$�YDOXHV�IRU�WKH�)LUVW�1DWLRQV�VWXG\�FDQ�EH�VHHQ�LQ�WKH�0LQXV��VG�DQG�3OXV��VG�FROXPQV�ZKHUH��IRU�H[DPSOH��WKH�ORZHVW�YDOXH�
is 14.80 years and the highest value is 31.60 years.  This is clearly not tenable.  This problem can be overcome by censoring the data.3  
7KHUH�DUH�WKUHH�SRVVLEOH�PHWKRGV�IRU�WKLV�������VRUW�WKH�DJHV�IRU�7'6V�ZLWK�WKH�DFFRPSDQ\LQJ�7'6�VR�ZKHQ�VWDJH�*�QR�ORQJHU�DSSHDUV��WKH�
FHQVRU�SRLQW�FDQ�EH�LGHQWL¿HG������FUHDWH�D�VPDOO�JUDSK�ZLWK�WKH�&XPXODWLYH�3UREDELOLW\�²�WKLV�HQDEOHV�LGHQWL¿FDWLRQ�RI�WKH�FHQVRU�SRLQW��
DQG������FUHDWH�D�GDWD�VHW�FHQVRUHG�DW�WKH�XSSHU�VWDJH�E\�WKH�ODUJHVW�YDOXH�RI�6WDJH�*�²�EH\RQG�WKDW�SRLQW�DOO�WKH�DJHV�DUH�IRU�6WDJH�+�RQO\���
7KH�GDWD�LV�GHOLPLWHG�WR������VG���7KLV�LV�DFKLHYHG�E\�XVLQJ�D�VLPSOH�FDOFXODWLRQ�ZLWKLQ�D�ZRUNVKHHW�DQG�WKHQ�WR�H[WUDFW�RQO\�WKH�GDWD�WKDW�
OLHV�EHWZHHQ�WKHVH�ORZHU�DQG�XSSHU�YDOXHV�ZLWK�D�VSUHDGVKHHW�ZLWK�FDOFXODWHG�YDOXHV��YL]���� ,)�$1'�$�!�'���$���'����$��´´����7KLV�
ZLOO�OLPLW�WKH�GDWD�VHW�WR�������VG�YDOXHV���7KLV�LQFRUSRUDWHV�������RI�WKH�SRSXODWLRQ�GDWD�DQG�FHQVRUV�WKH�GDWD�DSSURSULDWHO\���7KLV�UHVXOWV�
LQ�UHDOLVWLF�YDOXHV�IRU�WKH�$D$�RI�6WDJH�+���
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