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Additional file 1. Material 1: Arm position matching test 

We used the Arm Position Matching test provided by the KINARM system to 

examine participants’ proprioceptive ability. Participants sat inside the KINARM, 

and their visions were blocked. The paradigm is shown in Additional Figure 1. The 

KINARM moved patient’s contralesional arm (i.e., the paretic arm of the patients) 

to a given position, and after the KINARM reach the target, patient was instructed 

to move the other arm to the mirror-matched position. After completion, the 

KINARM moved patient’s contralesional arm to the next position, and the procedure 

repeated for 54 times (9 targets, 6 repetitions for each target). Proprioception error 

was quantified as the mean absolute position error (unit: cm) between the two 

hands. 

 

 

Additional Figure 1. Arm Position Matching test with nine targets.



Additional file 1. Material 2: lesion overlap images 

 

Additional Figure 2. Lesion overlap images for the (A) patients with right 

hemispheric stroke (RHS) and (B) patients with left hemispheric stroke (LHS) 

respectively. The number of overlapping lesions is illustrated by the colorbar. 

  



Additional file 1. Material 3: trajectory variability during unilateral 

movements 

 

As indicated in the manuscript, Figure 2A depicts a representative participant 

from each group during unilateral condition, and Figure 2B shows the trajectory 

variability of the contralesional hand on the group level.  

We found that stroke patients exhibited higher trajectory variability of the 

contralesional hand during unilateral movements compared to their control 

participants in the matched hand as revealed by the significant main effect of 

Group (F=23.40, p<0.001), but not Lesioned Hemisphere (F=1.95, p=0.17) nor 

Group*Lesioned Hemisphere interaction (F=0.96, p=0.33). Figure 2C shows 

the trajectory variability of the ipsilesional hand. The statistical results were 

similar as in the contralesional performance: there was a significant main effect 

of Group (F=8.11, p=0.007), but not Lesioned Hemisphere (F=3.05, p=0.09) nor 

Group*Lesioned Hemisphere interaction (F=0.13, p=0.72). These results 

indicate that both stroke groups showed impairment in contralesional and 

ipsilesional hand movements compared to their respective control groups, and 

the unilateral performance of patients with left and right lesions were not 

statistically different from each other. 

  



Additional file 1. Material 4: effects of individual-limb performance on 

inter-limb synchronization during bilateral anti-phase movements 

Regression analyses revealed that the performance of the two hands showed 

similar strength in predicting inter-limb behavior for the control participants and 

the two stroke groups. For healthy controls, the regression model revealed no 

significant effect of Hand (df=344.62, F=2.82, p=0.09, βdominant=-0.553, βnon-

dominant=-0.413). For stroke patients, there were no main effects of Hand 

(df=314.53, F=1.96, p=0.16) nor Lesioned Hemisphere (df=319.16, F=2.52, 

p=0.11), and no two-way interaction (df=314.53, F=0.002, p=0.96, 

βRHC,contralesional=-0.274, βRHC,ipsilesional=-0.490, βLHC,contralesional=-0.350, 

βLHC,ipsilesional=-0.249).  

 

Additional Figure 3. Effects of individual-limb performance on inter-limb 

synchronization during anti-phase movements. Each dot represents the 

performance of each trial in each participant.  


