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Background: Muscle weakness has been identified as a significant motor symptom in Parkinson's 

disease. It’s measured as torque (Nm) by a laboratory method during maximum voluntary contraction. 

Limb muscle strength is measured using isometric & isokinetic methods, & both have limitations in 

PD. Purpose: The purpose of the study was to evaluate the isometric muscle strength of knee 

extensors between Parkinson’s (PD) and the Control group (CR) by (i) investigating the effect of 

factor groups (CR, PDA, PDNA) and load (15°, 30°, 45°, 60°, 75°, 90°) for the torque load curve, (ii) 

investigating the effect of factor groups (CR, PDA, PDNA) for the parameters of TORQUEmax & 

ANGLEopt. Methods: Two-Way ANOVA was conducted to investigate the effects of the factor 

groups (CR, PDA, PDNA) and load (15°, 30°, 45°, 60°, 75°, and 90°) for the torque load curve. One-

way ANOVA was carried out to investigate the effect of factor groups (CR, PDA, PDNA) for the 

parameters of TORQUEmax and ANGLEopt. The significance level was at p < 0.05. Results: No 

statistical differences were indicated between PD & CR in the variables of age, body mass, height, 

BMI, and motor activity except for IPAQ (Met) (p<0.05). CR reaches a higher torque expression as 

compared to PDA & PDNA. A significant difference was exhibited between the three-factor groups 

(p=0.008). However, there was no significant difference in scores between PDA and PDNA 

(p=0.739). CR reaches higher TORQUEmax (168.4 ± 38.6 N.m) with lower ANGLEopt (77.4 ± 

20.5°) to PDA (144.2 ± 48.70 N.m; 86.7 ± 16.1°) & PDNA (145.2 ± 44.7 N.m; 78.3° ± 11.4). 

Furthermore, no significant differences were found between the factor groups in TORQUEmax 

(p=0.496) & ANGLEopt (p=0.439). Conclusion: According to our expectations through the 

measures, we concluded, the torque generated by isometric contraction of the knee extensors was 

relatively lower in PD compared to CR, indicating lower strength of the knee extensors in PD. 




















































