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Abstract 
Repetitive electrically-evoked muscle contraction leads to accelerated muscle fatigue. Electrically-evoked fatiguing muscle changes the 
mechanomyography root mean square percentage (%RMS-MMG) and tissue saturation index (%TSI) in muscle in able bodied (AB) and in 
individuals with spinal cord injury (SCI). It is important to highlight the relationship in AB individuals first to understand the natural behavior 
of the muscle mechanically and physiologically as AB has more power in their muscle to perform exercise compared to SCI individuals. AB 
and SCI performed repetitive electrical-evoked wrist extension to fatigue and results were analysed pre- and post-fatigue, i.e. 50% power 
output (%PO) drop. Responses of %PO, %TSI and %RMS-MMG were correlated while relationship between %RMS-MMG and %TSI were 
investigated using linear regression. Seven SCI individuals (N=7) were recruited and %TSI was positively correlated with %PO pre-fatigue. 
At post-fatigue, %TSI negatively correlated with declining %PO as the ability of the muscle to take up oxygen became limited due to fatigued 
muscle. The %RMS-MMG behaved the same way during pre- and post-fatigue against declining %PO whereby both showed positive 
correlation (%RMS-MMG decreased) throughout the session. Regression analysis showed %TSI was proportional pre-fatigue and inversely 
proportional to %RMS-MMG during post-fatigue. As big gradient was observed from the regression during post-fatigue, it is suggested that 
changes in %TSI was sensitive enough to the changes in %RMS-MMG.  Most correlation and regression for both AB and SCI changed 
significantly post-fatigue indicating that after fatigue, the condition of muscle had changed mechanically and physiologically. In case where 
torque cannot be independently quantified, a torque monitoring system using an artificial neural network (ANN) with mechanomyography 
(MMG) can be deployed. The MMG signals from the quadriceps were used to derive muscle torques during prolonged functional electrical 
stimulation (FES) assisted isometric knee extension contractions and during standing in spinal cord injured (SCI) individuals. Models revealed 
significant trends in torque decrease, both suggesting a critical point at 50% torque drop where there were significant changes observed in 
RMS and ZC trends. Based on these findings, it can be concluded that MMG based RMS and RMS-ZC models performed similarly well in 
predicting knee extension torque in this population. The developed ANN model could be used to predict muscle torque in real-time thereby 
providing possibly safer automated FES control of standing in persons with motor-complete SCI.   
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