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Appendix 1. Pre- and post-intervention comparisons across functional, electrophysiological, and kinematic parameters using descriptive, parametric, and non-
parametric statistics.

This table summarizes within-subject changes across multiple domains following an 8-week EMG biofeedback intervention in individuals with chronic stroke.
Outcomes include functional motor performance (Fugl-Meyer Upper Extremity scores), spasticity (Modified Ashworth Scale), activities of daily living (Barthel
Index), surface EMG features (Rest amplitude, Tension amplitude, cRMS, peak-to-peak, iRMS), and joint mobility parameters derived from goniometry (e.g., wrist
flexion, MCP flexion, PIP/DIP range, thumb metrics, and total angle scores). Descriptive statistics (mean, standard deviation, standard error of the mean) are
reported for each variable at pre- and post-intervention time points. Analytical statistics include paired-sample t-tests (with corresponding t-values and 95%
confidence intervals), effect size estimates (Cohen’s d and Hedges’ g), and non-parametric alternatives including the Wilcoxon signed-rank test, sign test, Kendall’s
coefficient of concordance, and Hodges—Lehmann estimators with confidence intervals. Statistical significance is interpreted at the conventional threshold of p <
0.05, and effect sizes are reported to contextualize the magnitude of observed changes. Parameters showing consistent significance across both parametric and
non-parametric tests are considered robust indicators of intervention-related improvement in motor function, spasticity modulation, EMG signal regulation, and

joint mobility.
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Appendix 2. Changes in Diffusion Metrics Pre- and Post-EMG-Biofeedback Intervention Across Multiple White Matter Tracts
This figure presents the distribution of diffusion metrics, including Fractional Anisotropy (FA), Mean Diffusivity (MD), Axial Diffusivity (AD), and Radial Diffusivity

(RD), across various white matter tracts before and after EMG-biofeedback intervention, evaluated for each individual. Panel A: Distribution of Fractional
Anisotropy (FA) values across different tracts such as the Uncinate Fasciculus, Corticospinal Tract, and ASLANT, showing inter-individual variability in
response to the intervention. Panel B: Mean Diffusivity (MD) values demonstrate changes pre- and post-intervention, with notable differences observed in
the Corticospinal Tract, Middle Cerebellar Peduncle, and Arcuate Fasciculus. Panel C: Axial Diffusivity (AD) values are compared before and after the
intervention, highlighting changes in tracts such as the Internal Capsule, ASLANT, and Reticulospinal Tract. Panel D: Radial Diffusivity (RD) values reveal
shifts across the Corticospinal Tract, Middle Cerebellar Peduncle, and Uncinate Fasciculus following the intervention. The bar graphs indicate individual
responses to the EMG-biofeedback intervention, with varying degrees of changes across the diffusion metrics. These results suggest differential impacts of
the intervention on white matter integrity, with specific tracts showing more pronounced alterations. The figure highlights the potential for using diffusion

metrics to assess the effectiveness of neurorehabilitative interventions on white matter pathways.



Appendix 3: Comprehensive Analytical Statistics for Left and Right Brain Hemispheres: Correlations, Paired T-Tests, and Non-Parametric Tests Pre- and Post-Intervention Left Side
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Appendix 4. Comprehensive Analytical Statistics for Left and Right Brain Hemispheres: Correlations, Paired T-Tests, and Non-Parametric Tests Pre- and Post-Intervention Right Side

Analytical Statistics
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Appendix 5: Comprehensive Bayesian Analysis for Left and Right Brain Hemispheres

Item Posterior Mean () Posterior SD (o) 95% Credible Interval P(p > 0) Bayes Factor BF, ROPE (%) Effect Size (Bayesian d) HDI (95%)
o FA 0.045812 0.021367 [0.0039, 0.0877] 0.983987 0.212806 4.06 0.618801 [0.0040, 0.0876]
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Appendix 6. Statistical Analysis of Diffusion Tensor Imaging (DTI) Scalars in Relation to Functional and Clinical Measures Across White Matter Tracts

. DTI Statistics
Side Scalars Tracts
Dep.Var. Coef. STD. E. P>|z|
- = Uncinate Fasciculus FM-C 0.007 0.784 0.31-0.95
_5 § Arcuate Fasciculus Goniometry-WF 0.016 0.728 0.18-0.93
g -§ Reticulospinal Tract Goniometry-WF 0.018 0.720 0.17 -0.93
o< Uncinate Fasciculus Ashworth 0.031 -0.676 -0.92 --0.08
.E‘ Internal Capsule Goniometry-WF 0.035 0.665 0.06 - 0.91
E Arcuate Fasciculus Barthel-ToolUsage 0.058 0.615 -0.02-0.9
E Corticospinal Tract Goniometry-PipF 0.094 0.556 -0.11-0.88
_*g § Internal Capsule FM-C 0.10 0.548 -0.12-0.88
o 2 Uncinate Fasciculus FM-C 0.052 0.855 0.49 -0.97
E ASLANT Goniometry-MPF 0.043 -0.774 -0.94 - -0.28
h ASLANT Goniometry-DipF 0.023 -0.740 -0.93 --0.21
5 Middle Cerebellar Peduncle EMG-R 0.032 -0.703 -0.92--0.13
-‘E Uncinate Fasciculus Ashworth 0.047 -0.671 -0.91 --0.07
é Uncinate Fasciculus FM_A 0.045 0.6694 0.07 -0.91
g Internal Capsule EMG-T 0.056 0.6647 0.06 - 0.91
g Reticulospinal Tract Goniometry-DipF 0.049 -0.669 -0.92 - -0.01
s Corticospinal Tract Goniometry-WF 0.042 0.784 0.31-0.95
_g é' Arcuate Fasciculus Barthel-ToolUsage 0.035 0.728 0.18-0.93
g -é Reticulospinal Tract Goniometry-PipF 0.043 0.720 0.17-0.93
s Corticospinal Tract FM-C 0.052 -0.676 -0.92 - -0.08
.E‘ Internal Capsule FM-C 0.054 0.665 0.06 - 0.91
E Arcuate Fasciculus Goniometry-MPF 0.065 0.615 -0.02-0.9
(20 Corticospinal Tract Goniometry-WF 0.102 0.556 -0.11-0.88
= é’ Internal Capsule Barthel-ToolUsage 0.116 0.548 -0.12-0.88
= ? Corticospinal Tract Goniometry-PipF 0.054 0.855 0.49-0.97
E Reticulospinal Tract Ashworth 0.044 -0.774 -0.94 --0.28
c:; Arcuate Fasciculus FM_A 0.055 -0.740 -0.93 --0.21
5 Middle Cerebellar Peduncle EMG-T 0.056 -0.703 -0.92--0.13
%’ Internal Capsule Goniometry-DipF 0.051 -0.671 -0.91 --0.07
é Reticulospinal Tract Ashworth 0.052 0.6694 0.07 - 0.91
g Internal Capsule Goniometry-WF 0.043 0.6647 0.06 - 0.91
8 Reticulospinal Tract Barthel-ToolUsage 0.054 -0.669 -0.92 - -0.01




Linear Mixed Effect Regression Model
Dep.Var. MD-MiddleCerebellarPeduncle MD-UncinateFasciculus AD- UncinateFasciculus RD- UncinateFasciculus
Coef. = -20.740 P>|z| = 0.187 (-51.564 - 10.084) Coef. =-4.316 P>|z| = 0.068 (-8.953 - 0.320) 3 , Coef =-4.316 P>|z| =0,068 (-8953-0.320) , ] 7 Coef, = -3.564 P>|z| = 0.360 (-11.189 - 4.061)
N
= ; _ A . |
» T [ , ! ! , % : T
< . ! .
MD-MiddleCerebellarPeduncle MD-UncinateFasciculus AD- UncinateFasciculus RD- InternalCapsule
Coef. = 323.793 P>jz| = 0.448 (-511.910 - 1159.496) Coef. = 86.283 P>|z| = 0.045 (2.111 - 170.456) Coef. = 59.149 P>|z| = 0.116 (-14.591 - 132.889) Coef. = 86.283 P>|z| = 0.045 (2.111 - 170.456)
[0 - : ,
— : 3 H z
© 3 2. L 18
m
MD-CorticospinalTract MD-ASLANT AD- ASLANT RD- CorticospinalTract
Coef. = 89.640 P>|z| = 0.035 (6.276 - 173.004) Coef. = 54.364 P>|z| = 0.002 (19.651 - 89.077) Coef. =21.294 P>|z| = 0.403 (-106.229 - 42.704) Coef. = 21204 P>|z| = 0.631 (-65.540 - 108.129)
o )
. : . RD-
MD-MiddleCerebellarPeduncle MD-ArcuateFasciculus AD- ArcuateFasciculus .
MiddleCerebellarPeduncle
Coef. = 504.767 P>|z| = 0.192 (-253.408 - 1262.942) Coef. = 460.895 P>|z| = 0.169 (-196.625 - 1118.416) Coef. = 436.949 P>Jz| = 0.181 (-203.023 - 1076.921) Coef. = -272.645 P>z = 0.673 (-1540.791 - 995.501)
(D H H B HE
MD-UncinateFasciculus MD-InternalCapsule AD- UncinateFasciculus RD- CorticospinalTract
Coef. = 203.171 P>|z| = 0.003 (67.042 - 339.300) Coef. = 104.510 P>|z| = 0.120 (-27.377 - 236.396) , Coef. = 78.037 P>[z| = 0.720 (-349.276 - 505. 349) Coef. =203.171 P>|z| = 0.003 (67.042 - 339.300)

Appendix 7. Linear Mixed Effect Regression Model Analysis Across Various Tracts and Metrics.

This figure presents the results of a Linear Mixed Effect Regression Model applied to different dependent variables across multiple white matter tracts. The
dependent variables include Mean Diffusivity (MD), Axial Diffusivity (AD), and Radial Diffusivity (RD) measured in various regions: the Middle Cerebellar
Peduncle, Uncinate Fasciculus, Internal Capsule, Arcuate Fasciculus, ASLANT, and the Corticospinal Tract. Each subplot displays the regression lines with
confidence intervals, showing the relationship between the dependent variable and the respective white matter tract. The plots demonstrate how diffusivity
metrics vary across different brain regions, with some tracts showing significant changes over time or in response to the analyzed factors. Notably, the results
highlight specific trends such as the decrease in MD and RD in the Middle Cerebellar Peduncle and Uncinate Fasciculus, indicating potential microstructural
changes in these areas. Conversely, other tracts like the Arcuate Fasciculus and ASLANT exhibit varied patterns, suggesting differential impacts of the
analyzed factors on white matter integrity. The figure provides a comprehensive view of how the selected white matter tracts are affected, offering insights

into the microstructural alterations occurring in these regions under different conditions.
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Appendix 8. Correlation Analysis Between Diffusion Metrics and Functional/Clinical Measures

Panel A displays the correlation between Fractional Anisotropy (FA) values and various functional and clinical measures across different white matter tracts.
Significant correlations are observed, such as between the Uncinate Fasciculus FA and FMA-C (r = 0.76, p = 0.001), and the Reticulospinal Tract FA with
Goniometry-WF (r = 0.79, p < 0.001). Other notable relationships include a negative correlation between Uncinate Fasciculus FA and Ashworth Scale (r = -
0.74, p = 0.002), indicating a potential link between white matter integrity and muscle spasticity. Panel B illustrates the correlation between Mean Diffusivity
(MD) values and various functional and clinical measures. Strong correlations are observed, including a positive correlation between Uncinate Fasciculus MD
and FMA-C (r = 0.78, p < 0.001), and a negative correlation between ASLANT MD and Goniometry-MPF (r = -0.75, p < 0.001). These results suggest that
changes in MD may be associated with both improvements and deteriorations in motor function, depending on the tract and measure involved. The regression
lines with confidence intervals highlight the strength and direction of these relationships, emphasizing the relevance of diffusion metrics as potential biomarkers

for functional outcomes in neurorehabilitation.



