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Supplementary Materials Table S1. Descriptive statistics and effect sizes for between-group comparisons. Median values [interquartile range] and 95 % confidence intervals (CIs) are shown for the Transradial (TR) and Brachial Plexus Injury (BPI) groups in each tested segment and outcome measure. Cliff’s Δ [95 % CI] quantifies the magnitude and direction of the difference between each patient group and the able-bodied benchmark, where positive values indicate higher values in the patient group and negative values indicate higher values in the benchmark. Δ ≈ 0 denotes negligible difference, |Δ| ≥ 0.33 a medium effect, and |Δ| ≥ 0.47 a large effect.
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Supplementary Materials Figure S1. Exemplary compensatory tracking trajectories for persons with brachial plexus injury (BPI; A-B), persons with transradial amputation (TR; C-D), and healthy nondisabled participants (Benchmark; E-F). Shown are 10-s excerpts (20-30 s) of the reference trajectory (black) and the generated joystick signal (red) for the upper arm (left column) and shoulder (right column) segments. All signals are normalized to the range [-1, 1]. TR and Benchmark participants show largely overlapping tracking behavior, with similar timing and correction dynamics. In contrast, BPI participants exhibit more prolonged deviations from the reference during phases requiring corrective adjustments, suggesting reduced stabilization efficiency.
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Experiment Population Site Median [IQR] 95% CI Cliff’s Δ [95% CI] (vs AB)

Threshold TR Lower arm 3.660 [2.222–5.490] [1.569–6.144] 0,333[-0.378–0.911]

Threshold TR Upper arm 4.510 [4.510–5.098] [2.353–13.399] 0,6[0.022–1]

Threshold TR Shoulder 3.268 [2.418–4.804] [2.418–14.804] 0,156[-0.556–0.778]

Threshold BPI Lower arm 83.824 [30.196–99.608] [14.935–99.608] 1[1–1]

Threshold BPI Upper arm 29.412 [14.992–47.141] [9.771–69.444] 1[1–1]

Threshold BPI Shoulder 11.765 [9.069–14.167] [6.765–20.359] 0,926[0.667–1.000]

Weber Fraction TR Lower arm 17.722 [17.576–19.518] [12.308–39.728] -0,111[-0.778–0.600]

Weber Fraction TR Upper arm 18.773 [18.075–18.988] [12.935–25.899] 0,0677[-0.644–0.733]

Weber Fraction TR Shoulder 17.588 [16.404–17.698] [14.557–18.646] -0,289[-0.822–0.333]

Weber Fraction BPI Lower arm 100.000 [100.000–100.000] [81.419–100.000] 1[1–1]

Weber Fraction BPI Upper arm 39.604 [23.579–52.284] [18.476–56.935] 0,667[0.111–1]

Weber Fraction BPI Shoulder 19.486 [16.370–19.696] [14.896–29.460] 0,074[-0.556–0.667]

Delay TR Visual 49.000 [43.917–50.545] [42.400–51.182] 0,2[-0.467–0.778]

Delay TR Lower arm 58.583 [42.818–68.333] [39.455–246.700] 0,289[-0.556–1.000]

Delay TR Upper arm 49.417 [37.600–54.818] [36.500–59.100] -0,022[-0.733–0.733]

Delay TR Shoulder 56.700 [40.545–60.000] [36.200–232.250] -0,022[-0.733–0.778]

Delay BPI Visual 42.500 [40.300–44.900] [38.667–46.889] -0,378[-0.911–0.289]

Delay BPI Lower arm

Delay BPI Upper arm 71.600 [48.800–110.000] [47.667–170.000] 0,689[0.156–1]

Delay BPI Shoulder 58.100 [46.600–72.000] [37.222–276.000] 0,289[-0.467–0.911]

Correlation TR Visual 93.675 [88.536–95.576] [87.409–95.845] 0,111[-0.689–0.956]

Correlation TR Lower arm 74.773 [58.303–87.337] [47.450–90.003] 0,2[-0.600–0.911]

Correlation TR Upper arm 81.231 [59.873–86.946] [56.527–91.467] 0,2[-0.600–1]

Correlation TR Shoulder 75.515 [49.569–87.947] [45.995–89.954] 0,156[-0.644–1]

Correlation BPI Visual 92.174 [91.463–94.574] [87.547–95.147] 0,022[-0.644–0.733]

Correlation BPI Lower arm

Correlation BPI Upper arm 44.882 [38.863–56.082] [35.604–65.365] -0,956[-1.000–-0.733]

Correlation BPI Shoulder 68.079 [48.365–73.989] [38.309–76.592] -0,156[-0.822–0.556]

ARE TR Visual 0.151 [0.130–0.191] [0.124–0.200] -0,156[-0.867–0.600]

ARE TR Lower arm 0.291 [0.230–0.402] [0.220–0.437] 0,022[-0.689–0.689]

ARE TR Upper arm 0.261 [0.227–0.363] [0.226–0.391] 0,111[-0.644–0.778]

ARE TR Shoulder 0.334 [0.195–0.438] [0.188–0.470] 0,022[-0.778–0.822]

ARE BPI Visual 0.173 [0.161–0.176] [0.158–0.230] 0,289[-0.378–0.822]

ARE BPI Lower arm

ARE BPI Upper arm 0.442 [0.401–0.445] [0.381–0.453] 1[1–1]

ARE BPI Shoulder 0.385 [0.307–0.407] [0.283–0.453] 0,289[-0.422–0.911]
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