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To the Human Rights Policy Team:
I praise the recent decision (July 2011) by the Australian Government to introduce a range of alternative measures of assessing age in individuals whom have no documentary evidence of age and have entered into the Australian criminal justice system.  These alternative measures include the use of dental x-rays, focused age interviews and seeking documentary evidence; these are, however, stated as being supplementary to the continued use of wrist x-rays. 

It is my understanding that the Gruelich & Pyle (1959 – second edition) Radiographic Atlas is being used in Australia to interpret wrist x-rays submitted for the purpose of estimating age of undocumented illegal migrants (e.g. Indonesian people smugglers).  If this is the case then the atlas is being inappropriately applied to a group of living individuals completely removed (genetically, environmentally and temporally) from the original study sample – middle-class North American Caucasians born in the 1930’s.  Use of such a document will not only result in an increased degree of error and uncertainty in the age estimate, but it contravenes the original intention of the atlas as stated by its authors (p. 44 – see Appendix)
The assessments that I have personally viewed (public record of court transcripts) suggest that they are made without any calculation of the error associated with the derived age estimate; for example, it is simply stated that the assessed x-ray matched ‘Male Standard Number 30’ (Gruelich & Pyle, 1959:121) and thus the individual is estimated to be 18 years of age.  It is a biological impossibility to estimate age using any skeletal element to that level of precision – to do so ignores documented research into human variability (growth patterns, genetic and environmental influences, etc.) that encompass several decades of research, including that of my own group in the last several years.  There is also an inherent error in interpreting the referred x-ray according to the standards outlined in any skeletal atlas – there is considerable inter- and intra-observer error in making what is known to be a very subjective (individualistic) assessment.  Appropriate training is required, and even then, five different examiners may all provide a different interpretation.  Such errors need to be quantified and taken into consideration by any ‘officer’ acting on behalf of the Australian Government. 
My group’s research has shown that the general effect of applying ‘foreign standards’ for estimating biological attributes in the human skeleton is a reduction in expected accuracy, the magnitude of which is proportionately related to the degree of dissimilarity (increasing biological distance) between the original reference sample and the individual to which those standards are being applied (Franklin et al. 2005; 2012a,b). Age assessments thus need to be performed using appropriate population-specific standards (statistical data); this holds true whether a hand-wrist system is used, or if (preferably) the dentition is studied.  A multifactorial approach (e.g. use of multiple indicators of age, such as hand x-rays and the dentition) is preferable, but this is not without methodological issues that must be duly considered (see below). For example, there appears to be strong evidence showing that multifactorial techniques increase accuracy and help control for variation that may occur in any one single age indicator (Franklin 2010). There does not yet, however, appear to be any general consensus as to which methods should be combined, if they should be weighted, and how this can be achieved (Martrille et al. 2007; White & Folkens 2000).
It is also important to consider that age assessment in living individuals has become a routine element of forensic practice in many countries and there are established recommendations for the most appropriate diagnostic analyses (e.g. Schmelling et al. 2008).  It is thus worth considering published suggestions that radiographic examination of the clavicle can provide further useful information for assessing if an individual is of a criminally responsible age, particularly when hand ossification appears complete. The clavicle is forensically important because of it is one of the last bones in the human skeleton to fully ossify, usually in the early to mid-twenties (e.g. Kreitner et al. 1998; Schulz et al. 2005; Kellinghaus et al. 2010); similar observations have been quantified in Western Australian individuals (Franklin et al. – unpublished data).

The solution to the aforementioned issues are (on paper) simple: support appropriately qualified entities that have an established track record, and the required specialists and infrastructure to evaluate appropriate methodological approaches with the aim of formulating statistically quantified standards for age estimation in living individuals.  Such research will need to abide by appropriate ethical guidelines for research involving living persons. Other important considerations are typically related to the finished product (age estimation standards), which as outlined by Ritz-Timme et al. (2007) should fulfill the following specific demands: 

(i) they must have been presented to the scientific community through peer-reviewed publication; 

(ii) their accuracy must be tested using valid statistical procedures and described by clearly defined terms; 

(iii) the method must be accurate enough for routine forensic application.
An important issue still remains (amongst several that in the interest of brevity I will not consider in this submission) that should be considered by the Commission – concerns regarding the definition of an ‘officer’ under Section 5 of the Migration Act (1958).  Age assessments should be performed by appropriately qualified individuals with the required skill base; the resulting estimation must not only be able to withstand legal challenge, but it must be cognizant of the humanitarian implications of an erroneous result. To that end, the most logical ‘officer’ is one who has specialized training in the disciplines of forensic anthropology and/or odontology. An intimate knowledge of basic human anatomy, whilst certainly necessary, is simply not enough; there needs to be a clear awareness of a methods limitations, how to appropriately calculate the degree of uncertainty in the final estimation, a clear understanding of the influence of human biological variation and other extrinsic factors on the final estimation, and how to appropriately prepare a submission when called to act as an expert witness in an Australian court of law.  
Forensic practitioners are typically appropriately trained in the aforementioned criteria. To that end, I strongly urge the Commission to evaluate who is, and should be, performing the age estimations of those individuals who illegally enter Australia without documentary evidence of their date of birth.  For Western Australia, the Centre for Forensic Science (UWA) has the capacity to offer suitable age assessments (providing access to the required standards is provisioned – see above); on the east coast there are other suitable institutions (e.g. Victorian Institute of Forensic Medicine). 
I look forward to the final report of the Commission and trust that the end result is to the direct benefit of ensuring accurate and appropriate ethical decisions concerning individuals whose legal age is in question.

Yours sincerely,

A/Prof. Daniel Franklin
Director of Studies

Appendix: Quote from Gruelich and Pyle (1959)
“If an evaluation of a technique is to be meaningful, however, it must be made with due regard to the limitations inherent in it. No method that is at present available or, we believe, that is likely to be devised will make it possible to assess a hand-film with pin-point precision. The system described in this atlas, for example, is intended to provide merely useful estimates of skeletal status – and it will do so, if it is properly used. Unfortunately, as in many other procedures, there is a tendency to attribute to, and expect from, a greater degree of precision than was intended by the nature of the changes which it is designed to measure” (1959:44).

References:

Franklin, D., Freedman, L., and Milne, N. 2005. Sexual Dimorphism and Discriminant Function Sexing in Indigenous South African Crania. Homo: Journal of Comparative Human Biology, 55 (3): 213-228. 

Franklin D. 2010. Forensic age estimation in human skeletal remains: current concepts and future directions. Legal Medicine 12:1-7. 

Franklin, D., Flavel, A., Kuliukas, A., Hart, R., and Marks, M.K. 2012. The Development of Forensic Anthropological Standards in Western Australia. 64th Annual Meeting of the American Academy of Forensic Sciences. Atlanta, Georgia. February 20, 2012a.  

Franklin, D., Flavel, A., Kuliukas, A., Oxnard, C.E., and Marks, M.K. 2012. Cranial sexual dimorphism and anthropological standards: preliminary investigations in a Western Australian population. 64th Annual Meeting of the American Academy of Forensic Sciences. Atlanta, Georgia. February 20, 2012b. 
Gruelich WW, Pyle SI. Radiographic atlas of skeletal development of the hand and wrist. Stanford: Stanford University Press, 1959.

Kellinghaus M, Schulz R, Vieth V, Schmidt S, Schmelling A. Forensic age estimation in living subjects based on the ossification status of the medial clavicular epiphysis as revealed by thin-slice multidetector computed tomography. Int J Legal Med 2010;124:149–154.

Kreitner K-F, Schweden FJ, Riepert T, Nafe B, Thelen M. Bone age determination based on the study of the medial extremity of the clavicle. Eur Radiol 1998;8:1116–1122
Martrille L, Ubelaker DH, Cattaneo C, Seguret F, Tremblay M, Baccino E. Comparison of four skeletal methods for the estimation of age at death on white and black adults. J Forensic Sci 2007;52:302-7.

Ritz-Timme S, Cattaneo C, Collins MJ, Waite ER, Schutz HW, Kaatsch HJ, Borrman HIM. Age estimation: the state of the art in relation to the specific demands of forensic practice. Int J Legal Med 2000;113: 129-36.

Schmelling A, Grundmann C, Fuhrmann A, et al. Criteria for age estimation in living individuals. Int J Legal Med 2008;122:457–460.
Schulz R, Muhler M, Mutze S, Schmidt S, Reisinger W, Schmeling A. Studies on the time frame for ossification of the medial epiphysis of the clavicle as revealed by CT scans. Int J Legal Med 2005;119:142–145.

White TD, Folkens PA. Human Osteology. San Diego: Academic Press, 2000.

