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Whole spinal alignment in an automotive seated posture and its effects on neck
injury caused by rear impacts
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The aim of this study was to investigate the spine alignment in automotive
seated postures and its effects on vertebral motion. Image data of a seated posture acquired by an
upright open MRI system were utilized. Patterns of the spinal alignment were investigated by Multi
Dimensional Scaling. An occupant FE model of average female size with the average female spinal
ali?nment was developed. Then, the average male and representative spinal alignments were
implemented in the model. FE simulations of rear impact sled tests were conducted with those
occupant models, respectively.

The average spinal alignment was kyphotic cervical and less-kyphotic thoracic spine for females,
and lordotic cervical and more pronounced kyphotic thoracic spine for males. The occupant model with
the female average spinal alignment exhibited spine straightening from upper thoracic vertebra
level and showed larger intervertebral angular displacements in the cervical spine than the male
average spinal alignment.
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