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A71 The Application of the Sub-Pubic Concavity/Contour for Sexing Subadult Human 
Innominates

Alexandra R. Klales, PhD*, Mercyhurst University, Dept of Applied Forensic Sciences, 501 E 38th Street, Erie, PA 16546; and Tesa L. 
Burns*, 263 Riverview Terrace, Dauphin, PA 17018

After attending this presentation, attendees will understand the timing and onset of sexual dimorphism in the morphology of the 
pubis which is commonly used for non-metric sex estimation of human remains.

This presentation will impact the forensic science community by testing the applicability, reliability, and validity of a trait commonly 
XVHG�LQ�DGXOW�VH[�HVWLPDWLRQ�IRU�WKH�SUHGLFWLRQ�RI�VH[�LQ�XQNQRZQ�VXEDGXOW�LQGLYLGXDOV�HQFRXQWHUHG�LQ�IRUHQVLF�FDVHV���7KH�UHYLVHG�PHWKRG�
presented in this research can be used to estimate sex in individuals younger than previously reported in the literature.

6H[�HVWLPDWLRQ�LV�HVVHQWLDO�IRU�WKH�DVVHVVPHQW�RI�D�ELRORJLFDO�SUR¿OH�LQ�IRUHQVLF�FDVHV���:KLOH�WKH�LQQRPLQDWH�LV�FRQVLGHUHG�WKH�EHVW�
indicator of sex in adults and is widely used for sex estimation in forensic cases, the use of the innominates for subadult sex estimation 
has been limited.  Numerous studies have assessed the utility of other areas of the innominate (ilium/ischium), yet few studies have 
attempted to address the usefulness of the pubic bone for subadult sex estimation.  A preliminary study on subadult pubic bones from 
WKH�+DPDQQ�7RGG�2VWHRORJLFDO�&ROOHFWLRQ�KDV�VKRZQ�WKDW�LW�LV�SRVVLEOH�WR�XVH�D�PRGL¿HG�YHUVLRQ�RI�WKH�.ODOHV�HW�DO��PHWKRG�WR�HVWLPDWH�
sex in subadult age categories younger than previously believed.1��7KH�UHVXOWV�IURP�WKLV�SUHOLPLQDU\�VWXG\�ZHUH�HQFRXUDJLQJ��KRZHYHU��
D�ODUJHU�VDPSOH�VL]H�ZDV�QHHGHG�IRU�WKH�UHVXOWV�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQW���7KH�SUHVHQW�UHVHDUFK�H[DPLQHV�WKH�VXEDGXOW�SXELV�XVLQJ�D�
revision of the Klales et al. Sub-Pubic Contour (SPC) scoring in a large sample of subadults.1��7KH�¿UVW�JRDO�RI�WKH�VWXG\�ZDV�WR�GHWHUPLQH�
if this revised technique can be used to differentiate sexes in subadult remains.  The second goal was to evaluate the timing or onset of 
sexual dimorphism in the SPC.  The third goal of the study was to test the level of observer agreement for trait scoring. 

7KH�VDPSOH�XVHG�LQ�WKLV�UHVHDUFK�ZDV�GHULYHG�IURP�WKH�3$75,&,$�5DGLRJUDSKLF�'DWD�%DQN���7KH�GDWDEDVH�FRQWDLQV�UDGLRJUDSKV�
IURP�D� ³JHRJUDSKLFDOO\� DQG� HWKQLFDOO\� GLYHUVH´� VDPSOH� RI�PRGHUQ�$PHULFDQ� VXEDGXOWV� �ERUQ� DIWHU� ������ZLWK� NQRZQ�GHPRJUDSKLF�
LQIRUPDWLRQ�FROOHFWHG�IURP�YDULRXV�FRURQHU�DQG�PHGLFDO�H[DPLQHU�RI¿FHV�WKURXJKRXW�WKH�8QLWHG�6WDWHV�2  A total of 334 individuals of 
both sexes (149 females, 185 males) were included in this research.  Individuals in the sample ranged in age from 1.19 to 20.47 years.  
7KH�VDPSOH�ZDV�GLYLGHG�LQWR�VL[�DJH�FRKRUWV�WKDW�ZHUH�VOLJKWO\�PRGL¿HG�YHUVLRQV�RI�WKH�DJH�FDWHJRULHV�SUHVHQWHG�LQ�%DNHU�DQG�FROOHDJXHV���
����<RXQJ�&KLOG�(DUO\������WR�����\HDUV�������<RXQJ�&KLOG�/DWH������WR�����\HDUV�������2OGHU�&KLOG�(DUO\������WR�����\HDUV�������2OGHU�
&KLOG�/DWH������WR������\HDUV�������$GROHVFHQW�(DUO\�������WR������\HDUV���DQG������$GROHVFHQW�/DWH�������WR������\HDUV��3  Two observers, 
one experienced and one upper-level anthropology student, scored each radiograph using a revision of the Klales et al. adult SPC scale/
¿JXUHV�1��)RU�WKH�SUHVHQW�UHVHDUFK��WKH�RULJLQDO�DGXOW�63&�VFRUHV�ZHUH�UHGXFHG�IURP�¿YH�RUGLQDO�VFRUHV�WR�WKUHH���)LUVW��WUDLW�IUHTXHQF\�
GLVWULEXWLRQV�IRU�HDFK�RUGLQDO�VFRUH�E\�VH[�ZHUH�FDOFXODWHG�IRU�HDFK�RI�WKH�DJH�FRKRUWV���1H[W��VH[�FODVVL¿FDWLRQ�DFFXUDF\�XVLQJ�63&�
RUGLQDO�VFRUHV�ZDV�WHVWHG�XVLQJ�2UGLQDO�/RJLVWLF�5HJUHVVLRQ��2/5����/DVWO\��WKH�,QWUDFODVV�&RUUHODWLRQ�&RHI¿FLHQW��,&&��ZDV�XWLOL]HG�WR�
test the degree of agreement for trait scoring between the experienced and inexperienced observer.

Score frequencies varied by age cohort.  Score frequencies shifted away from Score 2 (straight), which was most common in the 
younger age cohorts, to a higher frequency of Score 3 (convexity) in males and a higher frequency of Score 1 (concavity) in females 
ZLWK�LQFUHDVLQJ�DJH���8VLQJ�2/5��VH[�FODVVL¿FDWLRQ�DFFXUDF\�ZDV�KLJKHVW�IRU�WKH�ROGHVW�DJH�FRKRUW��$GROHVFHQW�/DWH��DW�������FRPELQHG�
FRUUHFWLRQ�FODVVL¿FDWLRQ�DQG�WKHQ�GHFUHDVHG�LQ�RUGHU�RI�DJH���8VLQJ�WKH�,&&��LQWHU�REVHUYHU�HUURU�EHWZHHQ�WKH�WZR�VFRUHV�UHQGHUHG�D�KLJK�
level of agreement (0.806) and mirrored the results of the original Klales and colleagues study.  Results from this research indicate that 
WKH�63&�PHWKRG�XVHG�LQ�DGXOW�VH[�HVWLPDWLRQ�FDQ�EH�PRGL¿HG�DQG�DSSOLHG�WR�VXEDGXOW�UHPDLQV�WR�DFFXUDWHO\�HVWLPDWH�VH[�RI�XQNQRZQ�
subadults following the onset of puberty (around 12 years of age) with a high degree of reliability and validity.
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