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Background 

Upper limb robot-assisted therapy has already demonstrated interesting results both in chronic and subacute stroke patients. The 

objective of this study is to evaluate different  timing of recovery and reaching of motor recovery plateau in chronic and subacute 

stroke patients by using a set of kinematic parameters combined with clinical evaluation scales. 

Methods 

25 subacute (S) (25±7 days from acute event) and 23 chronic (C) (>6 months) stroke patients were recruited. The 2DOFs InMotion 

ARM robotic system was used. Fugl-Meyer (FM) and Motricity Index (MI) were used as clinical outcome measures. A set of five 

kinematic parameters based on physical variables recorded at the robot's end-effector were computed. An ANOVA was used  for 

comparing FM and MI scores before and after the treatment; a t-test was used for comparing kinematic parameters computed every 

1/3 of treatment sessions. 

Results 

After treatment FM improved in both groups, MI improved only in subacute patients (Table I). The set of kinematic parameters 

(Figure 1) evaluated  every 10 sessions show that in subacute patients a plateau of recovery is reached after the first 10 sessions. On 

the other hand, chronic patients still improve between 1/3 and the end of treatment. 

Conclusions 

Upper limb robot-assisted therapy has demonstrated to be effective both in chronic and subacute stroke patients. The analysis of 

kinematic parameters, as performance metrics for tracking timing of motor recovery, shows that subacute patients reach a recovery 

plateau earlier than chronic patients. The appearance of a pathological motor pattern in the latter implies that a longer treatment time 

is needed in order to improve quality of motion in the upper limb reaching movements. 

 

 

 

 

 

 

  

  

  

  

Figure 1. Values of kinematic parameters in subacute (left column) and chronic (right column) stroke patients: (from top to bottom) 

Normalized Reaching Speed (NRS), Number of Speed Peaks (NSP), Jerk Metric (JM), Mean Distance (MD). 

 
 PRE 

(mean ± sd) 

POST 

(mean ± sd) 

Change 

(mean ± sd) 
p 

FM 
C 26.28 ± 12.10 35.66 ± 12.34 9.50 ± 7.83 < 0.001 

S 22.30 ± 11.53 30.00 ± 13.51 7.70 ± 5.69 < 0.05 

MI 
C 40.42 ± 26.35 56.37± 26.25 15.95 ± 12.49 < 0.001 

S 37.70 ± 23.72 46.30 ± 23.74 8.23 ± 7.46 NS 


