Supplementary Table S1. Statistical comparisons of Pearson correlation coefficients across GRF components, IMU input configurations, and locomotor tasks
	Analysis
	Comparison
	Test
	Statistic
	p value
	Adjusted p value
	Effect size

	Overall difference among GRF components
	apGRF vs mlGRF vs vGRF
	Friedman
	χ2 = 18.20
	<0.001
	—
	Kendall’s W = 0.91

	Overall difference among GRF components
	apGRF vs mlGRF
	Wilcoxon signed-rank
	W = 0.00
	0.002
	0.006
	rank-biserial r = 1.00

	Overall difference among GRF components
	apGRF vs vGRF
	Wilcoxon signed-rank
	W = 1.00
	0.004
	0.012
	rank-biserial r = −0.96

	Overall difference among GRF components
	mlGRF vs vGRF
	Wilcoxon signed-rank
	W = 0.00
	0.002
	0.006
	rank-biserial r = −1.00

	Overall difference among IMU input configurations
	Waist vs wrist vs wrist + waist
	Friedman
	χ2 = 2.40
	0.301
	—
	Kendall’s W = 0.12

	Input-configuration difference for apGRF
	Waist vs wrist vs wrist + waist
	Friedman
	χ2 = 0.80
	0.670
	—
	Kendall’s W = 0.04

	Input-configuration difference for mlGRF
	Waist vs wrist vs wrist + waist
	Friedman
	χ2 = 0.20
	0.905
	—
	Kendall’s W = 0.01

	Input-configuration difference for vGRF
	Waist vs wrist vs wrist + waist
	Friedman
	χ2 = 8.60
	0.014
	—
	Kendall’s W = 0.43

	Task difference for apGRF
	Jogging vs running vs walking
	Friedman
	χ2 = 7.00
	0.030
	—
	Kendall’s W = 0.44

	Task difference for apGRF
	Jogging vs walking
	Wilcoxon signed-rank
	W = 1.00
	0.016
	0.047
	rank-biserial r = 0.94

	Task difference for apGRF
	Running vs walking
	Wilcoxon signed-rank
	W = 1.00
	0.016
	0.047
	rank-biserial r = 0.94

	Task difference for mlGRF
	Jogging vs running vs walking
	Friedman
	χ2 = 0.25
	0.882
	—
	Kendall’s W = 0.02

	Task difference for vGRF
	Jogging vs running vs walking
	Friedman
	χ2 = 9.25
	0.010
	—
	Kendall’s W = 0.58

	Task difference for vGRF
	Jogging vs walking
	Wilcoxon signed-rank
	W = 0.00
	0.008
	0.023
	rank-biserial r = 1.00

	Task difference for vGRF
	Running vs walking
	Wilcoxon signed-rank
	W = 1.00
	0.016
	0.047
	rank-biserial r = 0.94


Note: Pearson correlation coefficients were transformed using Fisher’s z transformation before statistical testing. Friedman tests were used for overall comparisons among three related conditions, and Kendall’s W was reported as the effect size. Pairwise comparisons were performed using Wilcoxon signed-rank tests with Bonferroni correction, and rank-biserial correlation was reported as the effect size. Adjusted p values are Bonferroni-adjusted p values for pairwise comparisons. GRF, ground reaction force; IMU, inertial measurement unit; apGRF, anteroposterior ground reaction force; mlGRF, mediolateral ground reaction force; vGRF, vertical ground reaction force.







Supplementary Table S2. Participant-level variability in GRF prediction performance
	GRF component
	IMU input configuration
	Metric
	n participants
	Mean ± SD
	Median [IQR]
	Range

	Anteroposterior GRF
	Wrist
	Pearson r
	10
	0.85 ± 0.10
	0.88 [0.82, 0.90]
	0.63 to 0.96

	Anteroposterior GRF
	Wrist
	RMSE
	10
	0.082 ± 0.023
	0.078 [0.068, 0.089]
	0.054 to 0.135

	Anteroposterior GRF
	Wrist
	relRMSE (%)
	10
	14.27 ± 2.61
	13.56 [12.85, 16.05]
	10.38 to 18.94

	Anteroposterior GRF
	Waist
	Pearson r
	10
	0.85 ± 0.08
	0.89 [0.82, 0.89]
	0.69 to 0.95

	Anteroposterior GRF
	Waist
	RMSE
	10
	0.077 ± 0.018
	0.073 [0.064, 0.079]
	0.059 to 0.122

	Anteroposterior GRF
	Waist
	relRMSE (%)
	10
	13.26 ± 2.04
	12.91 [11.96, 14.39]
	10.48 to 16.79

	Anteroposterior GRF
	Wrist + waist
	Pearson r
	10
	0.85 ± 0.08
	0.88 [0.82, 0.90]
	0.67 to 0.95

	Anteroposterior GRF
	Wrist + waist
	RMSE
	10
	0.082 ± 0.020
	0.078 [0.070, 0.086]
	0.057 to 0.131

	Anteroposterior GRF
	Wrist + waist
	relRMSE (%)
	10
	13.67 ± 1.94
	13.79 [12.62, 14.75]
	10.43 to 17.36

	Mediolateral GRF
	Wrist
	Pearson r
	10
	-0.03 ± 0.08
	-0.01 [-0.03, 0.01]
	-0.17 to 0.06

	Mediolateral GRF
	Wrist
	RMSE
	10
	0.063 ± 0.013
	0.062 [0.057, 0.072]
	0.039 to 0.081

	Mediolateral GRF
	Wrist
	relRMSE (%)
	10
	31.91 ± 4.82
	29.55 [28.19, 36.82]
	26.91 to 38.67

	Mediolateral GRF
	Waist
	Pearson r
	10
	0.01 ± 0.09
	-0.00 [-0.04, 0.04]
	-0.12 to 0.20

	Mediolateral GRF
	Waist
	RMSE
	10
	0.060 ± 0.013
	0.061 [0.054, 0.068]
	0.032 to 0.080

	Mediolateral GRF
	Waist
	relRMSE (%)
	10
	32.65 ± 5.29
	33.04 [27.85, 36.75]
	25.72 to 40.73

	Mediolateral GRF
	Wrist + waist
	Pearson r
	10
	0.00 ± 0.06
	0.01 [-0.03, 0.05]
	-0.12 to 0.09

	Mediolateral GRF
	Wrist + waist
	RMSE
	10
	0.062 ± 0.013
	0.062 [0.055, 0.074]
	0.035 to 0.079

	Mediolateral GRF
	Wrist + waist
	relRMSE (%)
	10
	31.71 ± 4.77
	30.75 [28.22, 34.74]
	25.48 to 39.39

	Vertical GRF
	Wrist
	Pearson r
	10
	0.84 ± 0.04
	0.85 [0.82, 0.87]
	0.78 to 0.89

	Vertical GRF
	Wrist
	RMSE
	10
	0.220 ± 0.047
	0.214 [0.187, 0.253]
	0.165 to 0.307

	Vertical GRF
	Wrist
	relRMSE (%)
	10
	13.77 ± 2.09
	13.70 [12.45, 14.48]
	11.00 to 17.23

	Vertical GRF
	Waist
	Pearson r
	10
	0.86 ± 0.03
	0.87 [0.85, 0.89]
	0.80 to 0.89

	Vertical GRF
	Waist
	RMSE
	10
	0.220 ± 0.053
	0.201 [0.180, 0.250]
	0.167 to 0.336

	Vertical GRF
	Waist
	relRMSE (%)
	10
	13.59 ± 2.68
	12.67 [12.11, 13.95]
	11.09 to 19.17

	Vertical GRF
	Wrist + waist
	Pearson r
	10
	0.85 ± 0.03
	0.85 [0.82, 0.88]
	0.81 to 0.89

	Vertical GRF
	Wrist + waist
	RMSE
	10
	0.214 ± 0.043
	0.208 [0.180, 0.247]
	0.167 to 0.287

	Vertical GRF
	Wrist + waist
	relRMSE (%)
	10
	13.26 ± 1.62
	12.89 [12.32, 14.14]
	11.03 to 16.43


Note: Participant-level variability was summarized using the held-out test participant as the analysis unit in leave-one-subject-out cross-validation. Values are reported as mean ± standard deviation, median [interquartile range], and range across participants. GRF, ground reaction force; IQR, interquartile range.
