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Aims: 
The aim of this study was to use new technology to measure the walking problems of young people following traumatic brain injury (TBI), and identify the key biomechanical changes during rehabilitation. 3D motion analysis is used in the production of movies (such as Avatar) and video games. The reason these movies and games look so real is that they are modelled on real people. This study uses the same technology to assess problems with walking to a level which was not previously possible. Using this new technology, we were able to identify the relationships between the key physical impairments (strength, balance, spasticity etc) responsible for walking problems.

Methods: 
3D motion analysis was used, in conjunction with a thorough clinical assessment, to accurately determine the nature and extent of walking problems following TBI. A series of questionnaires was also used to investigate the extent to which problems with walking impacted on the ability to do day to day activities and quality of life.

Results: 
This project identified several key problems which had not been recognized previously. We found a high prevalence of pelvic and trunk abnormalities which impact on a persons ability to walk normally. Previous studies had been restricted to analysis of leg movements. Another key finding of the study is the reason why people with TBI walk more slowly than normal. Earlier studies suggested that people with TBI reduce their walking speed to compensate for poor balance. Our results suggest that although people with TBI have poor balance, their primary restriction to faster walking speeds is muscle weakness. Further investigations found that although spasticity, coordination, strength and balance problems were prevalent in people with severe TBI, muscle weakness and coordination were the key indicators of how well someone will walk.
Conclusions: 
Muscle weakness and control seem to be the primary problems limiting mobility. This project has identified the need for future studies to investigate the effectiveness of task-specific strength training to improve mobility outcomes following TBI.

Feedback on the Fellowship from Gavin Williams:

“This fellowship has been fantastic for my professional and research development. I have had many successful publications and conference presentations. I have formed many collaborations with fellow researchers which have resulted in new projects being developed, grant applications and student supervision. I have a growing number of students I supervise. I have also managed to use my clinical role to disseminate information from research into clinical practice. I would strongly encourage this avenue to other researchers seeking to combine clinical research and clinical practice.”
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