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A52 Age Estimation in Modern Individuals Between Birth and Fourteen Years of Age 
Using Measurements of the Knee Joint

Melanie E. Boeyer, BS*, 5044 E Oak Ridge Circle, Erie, PA 16509; and Stephen D. Ousley, PhD, Dept of Applied Forensic Sciences, 
Dept of Anthropology, 501 E 38th Street, Erie, PA 16546

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�JURZWK�DQG�GHYHORSPHQW�RI�WKH�NQHH�MRLQW�DQG�KRZ�LW�FDQ�DLG�LQ�
DJH�HVWLPDWLRQ��DV�ZHOO�DV�EHFRPLQJ�IDPLOLDU�ZLWK�WKH�UDGLRJUDSKLF�GDWD�EDQN��3$75,&,$��DQG�KRZ�LW�FDQ�EH�XVHG�LQ�IXUWKHU�JURZWK�DQG�
development research.

This presentation will impact the forensic science community by providing an alternative to other age-estimation methods.  

Additionally, this presentation will illustrate the importance of large-scale databases and their contribution in estimating the normal 

growth curve and in detecting secular changes.

$JH�HVWLPDWLRQ�RI�WKH�MXYHQLOH�VNHOHWRQ�KDV�SULPDULO\�EHHQ�GRPLQDWHG�E\�GHQWLWLRQ��DV�LW�LV�OHVV�OLNHO\�WR�EH�VXEMHFWHG�WR�HQYLURQPHQWDO�
IDFWRUV��KRZHYHU��LQ�PDQ\�FLUFXPVWDQFHV��WKH�GHQWLWLRQ�LV�QRW�UHFRYHUHG��IRUFLQJ�DQWKURSRORJLVWV�WR�XVH�RWKHU�DUHDV�RI�WKH�VNHOHWRQ�IRU�DJH�
estimates.1��7KH�RVVL¿FDWLRQ�SDWWHUQV�DQG�IXVLRQ�WLPLQJ�RI�WKH�NQHH�MRLQW�FDQ�SURYLGH�D�ZHDOWK�RI�LQIRUPDWLRQ�LQ�UHJDUG�WR�DJH��HVSHFLDOO\�
IRU�LQGLYLGXDOV�EHWZHHQ�ELUWK�DQG�WZR�\HDUV�RI�DJH���'HVSLWH�WKH�DEXQGDQFH�RI�LQIRUPDWLRQ�DYDLODEOH�IURP�WKLV�UHJLRQ�RI�WKH�VNHOHWRQ��
especially through radiographic analysis, very little research has been published in regard to metric assessment.  The purpose of this 

study is to provide a method of juvenile age estimation using metric analyses of radiographic images. 

1LQH�PHDVXUHPHQWV�ZHUH�WDNHQ�RQ�D�VDPSOH�RI�PRUH�WKDQ�������UDGLRJUDSKLF�LPDJHV�RI�PRGHUQ�FKLOGUHQ�EHWZHHQ�WKH�DJHV�RI�ELUWK�DQG�
���\HDUV���6L[�UDWLRV�KDYH�D�VWDWLVWLFDOO\�VLJQL¿FDQW�UHODWLRQVKLS�ZLWK�DJH�DQG�ZHUH�DQDO\]HG�XVLQJ�OLQHDU�UHJUHVVLRQ���)RU�H[DPSOH��WLELDO�
PHWDSK\VHDO�EUHDGWK�DQG�WLELDO�HSLSK\VHDO�EUHDGWK�VKRZ�WZR�GLVWLQFW�OLQHDU�WUHQGV��IRUPLQJ�D�FOHDU�³HOERZ´�SULRU�WR�GDWD�WUDQVIRUPDWLRQ��
VXJJHVWLQJ�D�ZHOO�GH¿QHG�ORZHU�ERXQG�MXVW�DIWHU�ELUWK�WKDW�FDQ�EH�XVHG�WR�HVWLPDWH�SRVW�ELUWK�DJH�YHUVXV�IHWDO�DJH��KRZHYHU��PRVW�RI�WKH�
GDWD�UHTXLUHG�WUDQVIRUPDWLRQ�WR�EHWWHU�PRGHO�WKH�UHODWLRQVKLS�EHWZHHQ�FKURQRORJLFDO�DJH�DQG�PHDVXUHPHQW�UDWLRV�IURP�WKH�NQHH���(DFK�
RI�WKH�VL[�UDWLRV�ZHUH�VTXDUHG�DQG�FXEHG�WR�EH�DQDO\]HG�XVLQJ�OLQHDU�UHJUHVVLRQ���0RUHRYHU��DOO�VWDWLVWLFDOO\�VLJQL¿FDQW�OLQHDU�UHJUHVVLRQ�
models exhibit adjusted R2 values that were 0.90 or greater, suggesting a strong relationship between chronological age and measurement 

UDWLRV�IURP�WKH�NQHH���$OO�VWDWLVWLFDOO\�VLJQL¿FDQW�OLQHDU�UHJUHVVLRQ�PRGHOV�ZHUH�DOVR�HYDOXDWHG�XVLQJ�����SUHGLFWLRQ�LQWHUYDOV��KRZHYHU��
GXH�WR�WKH�QDWXUH�RI�WKH�JURZWK�FXUYHV�DQG�WKH�IRUHQVLF�TXHVWLRQV�EHLQJ�DVNHG��WKH�GHULYHG�ORZHU�ERXQGV�DSSHDU�WR�EH�PRUH�XVHIXO��

7KH�GDWD�DOVR�VXJJHVW�WKDW�WKH�JURZWK�DQG�VKDSH�FKDQJHV�RI�WKH�SUR[LPDO�¿EXOD�DUH�VLJQL¿FDQWO\�OHVV�LPSRUWDQW�WKDQ�WKRVH�FKDQJHV�
VHHQ�LQ�WKH�GLVWDO�IHPXU�DQG�SUR[LPDO�WLELD��KRZHYHU��DSSHDUDQFH�RI�WKH�SUR[LPDO�¿EXODU�KHDG�HSLSK\VLV�SURYHG�WR�EH�XVHIXO�DQG�ZDV�VHHQ�
in individuals as young as 1.87 years of age. 

,Q�PHWULFDOO\�HYDOXDWLQJ�NQHH�GHYHORSPHQW��RXWOLHUV�ZHUH�GHWHFWHG�ZKLFK�LQFOXGHG�LQGLYLGXDOV�ZLWK�2VWHRFKRQGURVLV��2&'��DQG�
&RUQHOLD�GH�/DQJH�6\QGURPH��ERWK�RI�ZKLFK�GHOD\�VNHOHWDO�GHYHORSPHQW���7KHVH�LQGLYLGXDOV�ZHUH�QRWHG�DV�O\LQJ�VLJQL¿FDQWO\�EHORZ�WKH�
normal growth curve, suggesting that this type of data may also be useful in detecting child abuse in living individuals. 

2WKHU�VWDWLVWLFDO�PHWKRGV��LQFOXGLQJ�0XOWLYDULDWH�$GDSWLYH�5HJUHVVLRQ�6SOLQHV��0$56��DQG�3DUWLDO�/HDVW�6TXDUHV�SURYLGH�HVWLPDWHV�
that better adjust for the multicollinear nature of the measurements.  These techniques will more accurately model the post-birth growth 

spurts, while simultaneously accounting for the deceleration in growth following puberty. 

7KLV�VWXG\�LOOXVWUDWHV� WKH�LPSRUWDQFH�RI�QRW�RQO\�ODUJH�VFDOH��PRGHUQ��UHIHUHQFH�GDWD�EDQNV��EXW�DOVR�RI�PHWULF�REVHUYDWLRQV�DQG�
PRGHUQ�VWDWLVWLFDO�PHWKRGV�IRU�HVWLPDWLQJ�DJH�RI�WKH�MXYHQLOH�VNHOHWRQ��
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