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Introduction
Currently, the Brinkley Dynamic Response Criteria (BDRC) is used to assess the risk of thoraco-lumbar spinal injury for astronauts. The BDRC has been validated for predicting injury in military aircraft ejections (Brinkley, 1968; Brinkley and Schaffer, 1971). The objective of this study was to use the injurious data behind the BDRC and subinjurious human-volunteer data to develop an injury risk function for the Test device for Human Occupant Restraint (THOR) to predict probability of thoraco-lumbar spine injury during space vehicle landings.
Methods
Subinjurious human data included z-axis testing performed at the Wright Patterson Air Force Research Laboratory (WPAFRL) between 1981 and 2004. Injurious human data included operational aircraft ejections reported in Brinkley, 1968, and Brinkley and Schaffer, 1971.
[bookmark: _GoBack]THOR data included match-pair testing to a subset of the subinjurious WPAFRL cases by using either the THOR, the THOR finite element model (FEM), or both.
Linear and logistic regression models were used to convert Dynamic Response Index (DRI) to lumbar force and predict probability of injury from lumbar force.
Results
Per the Definition of Acceptable Risk Memo (Somers et. al, 2015), at least 95% of all spacecraft dynamic events must have <4% risk of an AIS1 injury; the remaining dynamic events must have <23% risk of AIS1 injury.
The calculated injury risk function for the THOR estimates a 4% risk of injury for a lumbar spine force of 1983 lbf, with the 95% confidence interval ranging between 1886 and 2039 lbf.
The 23% risk of lumbar injury corresponds to a force of 2248 lbf, with the 95% confidence interval ranging between 2200 and 2324 lbf.
Discussion
Additional THOR ATD testing or FEM simulations in the range of the injurious human data set could help refine the upper spectrum of the injury risk curve for thoraco-lumbar spine injury for the THOR.
