
MECHANOMYOGRAPHIC EVALUATION OF WRIST MUSCLE ACTIVATION 

IN ATHLETES WITH DISABILITIES 

 

Background: Skeletal muscle assessment in individuals with spinal cord injury 

(SCI) remains challenging, particularly in the context of functional classification 

for para-sports. Conventional scales such as ASIA do not adequately capture 

trunk and upper-limb motor control. Mechanomyography (MMG), which records 

mechanical oscillations of contracting muscles, has emerged as a potential tool 

for objective neuromuscular evaluation. Objective: This study aimed to 

determine whether MMG can reliably differentiate neuromuscular activation 

patterns between elite wheelchair rugby athletes with SCI and able-bodied 

controls, thereby providing objective evidence to complement functional 

classification. Methods: Twenty-four male athletes from the Brazilian national 

wheelchair rugby team with clinically classified cervical or thoracic SCI, along with 

20 age-matched able-bodied controls, were assessed. MMG signals were 

acquired using a triaxial accelerometer during isometric wrist flexion, extension, 

radial deviation, and ulnar deviation. A total of 384 recordings were obtained 

across repeated trials. Data were band-pass filtered (5–50 Hz) and analyzed 

using root mean square (RMS) and median frequency (MF). Group differences 

were examined with the Kruskal–Wallis test followed by Dunn’s post hoc analysis, 

reliability was evaluated through intraclass correlation coefficients (ICC). 

Results: Athletes with SCI exhibited significantly reduced MMG amplitude and 

altered frequency spectra compared with able-bodied participants (p < 0.05), 

particularly during wrist radial deviation, which approached significance across 

functional classes. No statistically significant differences were observed between 

neighboring functional classes, although athletes in class 3.0 demonstrated the 

highest activation profiles. ICC values indicated strong intra-individual 

consistency, supporting MMG as a reliable measurement tool. Conclusion: This 

is the first study to implement MMG in a cohort of elite wheelchair rugby athletes, 

demonstrating its capacity to objectively distinguish SCI athletes from able-

bodied controls under standardized testing. Although intra-class differences were 

limited in the performed essay, the currently findings highlight MMG’s potential 

as a quantitatively, non subjective, supplementary, evidence-based method for 

refining functional classification and supporting clinical decision-making in 

adaptive sports. 
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