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Foot ulceration is still a major complication in diabetic patients and creates a significant healthcare burden globally. Prevention is a high priority; therefore using methods of detecting feet prone to ulceration and protecting them is optimal.





A study by Abboud et al. (2000) demonstrated a significant dysfunction in the firing of the Tibialis Anterior muscle during walking in diabetic patients. It was suggested that such muscle dysfunction when combined with nerve impairment (as commonly encountered in neuropathic diabetic patients) would amount to forefoot slap and hence higher forefoot foot pressures followed by ulceration. 





The current project is taking forward this work to further investigate the factors that are associated with lower limb muscle dysfunction when correlated with in-shoe foot pressure distribution and gait analysis in diabetic patients. The primary aim is to develop a mathematical model quantifying the delay in phasic muscle activity to plantar foot pressure distribution for prescribing preventive insoles in high risk diabetic patients.





The study combines the simultaneous measurement of in-shoe foot pressure (Novel Pedar), muscle activity of four lower limb muscles per leg (Tibialis Anterior, Peroneus Longus, Peroneus Brevis and Gastrocnemius) using an eight channel electromyography (EMG) system and gait analysis using a 3D optical motion analysis system (Vicon). 





This comprehensive technique hopes to provide a better biomechanical understanding of diabetic foot problems and aims to explore suitable ways of preventing foot ulcer development.
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