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Supplementary Figure S1: Sketch of the experimental design. A “trial” included both one assisted and one autonomous “repetition” of 

the same movement into one of four directions. Each of the two operators conducted one of the two “sequences” (i.e., 16 trials each). The 

“experimental session” included 32 trials (i.e., 32 assisted and 32 autonomous repetitions – see text for details), i.e., 64 repetitions overall. 

The directions of trials (i.e., right rotation, left rotation, extension, and flexion) were quasi-randomised across patients and operators. 



 

Supplementary Table S1. Example of trial sequence quasi-randomisation. Four SEQUENCES (16 TRIALS each) associated with the two operators for 

Participant 1 and Participant 2 are reported. E* represents the starting TRIAL raffled off at the beginning of the study. The default series was F, RR, E, 

LR (i.e., Flexion; Right Rotation; Extension, and Left Rotation, respectively). The starting Trials of the following three series of four trials follow in the 

loop of the default series. In this example, for Participant 1, they will be LR, F, and RR (underlined in the Table). The Starting Trial for the second 

participant and the Starting Trial for the sequence associated with the second operator for Participant 1 follow the default series. In this example, they 

will be LR (bolded in the Table). 
 

Participant 1  (OPERATOR 1) (OPERATOR 2) 

First series of four Trials E* LR F RR LR F RR E 

Second series of four Trials LR F RR E F RR E LR 

Third series of four Trials F RR E LR RR E LR F 

Fourth series of four Trials RR E LR F E LR F RR 

Participant 2  (OPERATOR 2) (OPERATOR 1) 

First series of four Trials LR F RR E F RR E LR 

Second series of four Trials F RR E LR RR E LR F 

Third series of four Trials RR E LR F E LR F RR 

Fourth series of four Trials E LR F RR LR F RR E 

 



Supplementary Table S2. Reference values for the first sequence of 16 trials for the 26 participants (assessed by one 

operator, only). Mean, standard deviation, median, 90th percentile, 95th percentile, the standard error for planar JPEs (i.e., 

JPEint-component, JPEsagittal, JPEhorizontal, and JPEfrontal, °) and three-dimensional Joint Position Error (JPE3D, °) for the 

four trial directions and the whole sequence (rightmost column). Only the first sequence performed with the first operator 

was considered (i.e., the first sixteen trials for each participant). Each cell of the first four columns summarises 104 trials. 

Each cell of the Overall column summarises 416 trials. 

 

 

JPEint-component Right Rotation Left Rotation Extension Flexion 

mean 5.47 4.77 1.82 0.43 

standard deviation 4.96 4.23 3.67 4.26 

median 5.72 4.73 1.47 -0.24 

90th percentile 11.48 10.12 6.82 5.23 

95th percentile 13.04 10.71 8.06 8.06 

standard error 0.49 0.41 0.36 0.42 

JPEsagittal     

mean -1.22 0.70   

standard deviation 2.26 2.61   

median -1.24 0.70   

90th percentile 1.49 3.35   

95th percentile 1.82 4.13   

standard error 0.22 0.26   

JPEhorizontal     

mean   0.73 -0.68 

standard deviation   2.01 1.65 

median   0.89 -0.61 

90th percentile   2.99 1.22 

95th percentile   3.89 1.79 

standard error   0.20 0.16 

JPEfrontal     

mean 0.38 0.16 -0.12 -0.84 

standard deviation 1.68 1.53 1.27 1.03 

median 0.72 0.06 -0.11 -0.86 

90th percentile 1.79 1.73 1.51 0.52 

95th percentile 2.34 2.51 2.14 0.88 

standard error 0.16 0.15 0.12 0.10 

JPE3D     

mean 6.68 5.58 4.02 3.63 

standard deviation 3.92 3.10 2.23 2.51 

median 6.19 5.05 3.58 3.18 

90th percentile 12.25 10.37 7.36 6.77 

95th percentile 13.28 11.44 8.44 8.46 

standard error 0.38 0.30 0.22 0.25 


