Suplementary Material 1 (S1)

Detailed Statistical Analysis 

Spatial Gait Parameters
Significant main effects of the time-points were observed for spatial gait parameters, as shown in Table 1.

Table 1. Results of repeated measures ANOVA for spatial gait parameters
	Variables
	Diff
	Comfortable Speed
	Fast Speed

	
	
	F
	P
	η²p
	F
	p
	η²p

	Cadence (steps/min)
	TP
	188.449
	< .001*
	0.811
	28.278
	< .001*
	0.825

	
	IL / NIL
	0.635
	0.43
	0.014
	0.079
	0.788
	0.013

	
	Int
	0.71
	0.548
	0.016
	0.141
	0.934
	0.023

	Elevation at Midswing (cm)
	TP
	14.853
	< .001*
	0.403
	0.997
	0.428
	0.199

	
	IL / NIL
	1.035
	0.32
	0.045
	0.417
	0.553
	0.094

	
	Int
	5.149
	0.003*
	0.19
	0.494
	0.693
	0.11

	Circumduction (cm)
	TP
	3.227
	0.025*
	0.068
	5.404
	0.008*
	0.474

	
	IL / NIL
	1.724
	0.196
	0.038
	4.826
	0.07
	0.446

	
	Int
	0.753
	0.523
	0.017
	0.864
	0.478
	0.126

	Stride Length (m)
	TP
	118.171
	< .001*
	0.729
	46.055
	< .001*
	0.885

	
	IL / NIL
	1.84
	0.182
	0.04
	2.224
	0.187
	0.27

	
	Int
	1.613
	0.189
	0.035
	0.507
	0.682
	0.078

	Foot Strike Angle (degrees)
	TP
	36.396
	< .001*
	0.623
	193.263
	< .001*
	0.881

	
	IL / NIL
	6.449
	0.019*
	0.227
	16.099
	< .001*
	0.382

	
	Int
	10.046
	< .001*
	0.313
	19.912
	< .001*
	0.434

	Toe Off Angle (degrees)
	TP
	311.251
	< .001*
	0.876
	42.051
	< .001*
	0.875

	
	IL / NIL
	26.624
	< .001*
	0.377
	19.223
	0.005*
	0.762

	
	Int
	69.32
	< .001*
	0.612
	23.879
	< .001*
	0.799


Notes: *= Statistically significant p < 0.05; TP= Differences between time points; IL / NIL= Differences between immobilized leg and non-immobilized leg; Int= Differences in IL / NIL over TP.

For cadence, post hoc analyses revealed a significant increase from Baseline to Post-IM at a comfortable speed (t=-18.219, p<.001, d=-2.883), while no significant difference was observed at a fast speed. This was followed by a decrease from Post-IM to Post-RT at both comfortable (t=10.140, p<.001, d=1.605) and fast speeds (t=6.362, p<.001, d=3.387), with an additional decrease from Post-RT to Post-14 at comfortable speed (t=11.749, p<.001, d=1.859), though no significant change occurred for the fast speed.

Similarly, stride length increased from Baseline to Post-IM at a comfortable speed (t=-7.938, p<.001, d=-1.320), while no significant difference was observed for the fast speed. This was followed by a decrease from Post-IM to Post-RT at both comfortable (t=16.746, p<.001, d=2.784) and fast speeds (t=9.668, p<.001, d=5.207), with a similar reduction observed from Post-IM to Post-14 (comfortable: t=15.243, p<.001, d=2.534; fast: t=7.654, p<.001, d=4.123). Elevation at midswing increased from Baseline to Post-RT at a comfortable speed (t=-5.914, p<.001, d=-1.820) before decreasing from Post-RT to Post-14 (t=4.475, p<.001, d=1.377), while no significant changes were observed at the fast speed.

For circumduction, a reduction occurred from Post-IM to Post-14 at a comfortable speed (t=2.555, p=0.007, d=0.532) and from Baseline to Post-14 at a fast speed (t=3.478, p=0.016, d=1.613). In terms of the foot strike angle, there was an increase from Baseline to a more plantarflexed position at Post-RT at both comfortable (t=23.671, p<.001, d=4.833) and fast speeds (t=19.325, p<.001, d=5.226), with significant differences between IL and NIL observed at all time points for comfortable speed (p<.001) and at Post-RT for fast speed (p<.001).

Finally, the toe-off angle showed an increase (more plantarflexed) from Baseline to Post-IM, followed by a further increase at Post-RT, and a decrease from Post-RT to Post-14 at both speeds. Significant differences between IL and NIL were found at Baseline for both speeds (p<.001). Overall, these findings are summarized in Figure 1.

Figure 1. Changes in spatial gait parameters across time points.
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	c. Circumduction
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Temporal Gait Parameters
Significant main effects of measures were found for temporal gait parameters, as shown in Table 2.

Table 2. Results of repeated measures ANOVA for temporal gait parameters
	Variables
	Cases
	Comfortable Speed
	Fast Speed

	
	
	F
	P
	η²p
	F
	p
	η²p

	Gait Speed (m/s)
	TP
	193.336
	< .001*
	0.815
	45.402
	< .001*
	0.883

	
	IL / NIL
	0.347
	0.559
	0.008
	0.816
	0.401
	0.12

	
	Int
	0.614
	0.607
	0.014
	0.3
	0.825
	0.048

	Gait Cycle Duration (s)
	TP
	186.64
	< .001*
	0.809
	28.118
	< .001*
	0.824

	
	IL / NIL
	0.772
	0.384
	0.017
	0.163
	0.7
	0.026

	
	Int
	0.903
	0.442
	0.02
	0.134
	0.938
	0.022

	Step Duration (s)
	TP
	130.622
	< .001*
	0.748
	14.967
	< .001*
	0.714

	
	IL / NIL
	2.23
	0.143
	0.048
	0.591
	0.471
	0.09

	
	Int
	4.343
	0.006*
	0.09
	3.654
	0.032*
	0.379

	Double Support (%GCT)
	TP
	253.652
	< .001*
	0.852
	193.399
	< .001*
	0.832

	
	IL / NIL
	0.462
	0.5
	0.01
	2.852
	0.099
	0.068

	
	Int
	0.528
	0.664
	0.012
	0.488
	0.692
	0.012

	Single Limb Support (%GCT)
	TP
	137.932
	< .001*
	0.758
	37.795
	< .001*
	0.863

	
	IL / NIL
	21.289
	< .001*
	0.326
	0.25
	0.635
	0.04

	
	Int
	66.651
	< .001*
	0.602
	7.986
	0.001*
	0.571

	Stance (%GCT)
	TP
	106.913
	< .001*
	0.708
	28.68
	< .001*
	0.827

	
	IL / NIL
	37.884
	< .001*
	0.463
	2.425
	0.17
	0.288

	
	Int
	76.403
	< .001*
	0.635
	9.298
	< .001*
	0.608

	Swing (%GCT)
	TP
	106.916
	< .001*
	0.708
	28.68
	< .001*
	0.827

	
	IL / NIL
	37.917
	< .001*
	0.463
	2.425
	0.17
	0.288

	
	Int
	76.415
	< .001*
	0.635
	9.298
	< .001*
	0.608


Notes: *= Statistically significant p < 0.05; TP= Differences between time points; IL / NIL= Differences between immobilized leg and non-immobilized leg; Int= Differences in IL / NIL over TP.

At comfortable speed, gait speed increased from Baseline to Post-IM (t= -15.739, p < .001, d = -2.314) but decreased from Post-IM to Post-RT (t= 18.254, p < .001, d = 2.684) and Post-IM to Post-14 (t= 22.541, p < .001, d = 3.315). At fast speed, gait speed decreased from Baseline to Post-RT (t= 7.506, p < .001, d = 4.034) and Post-14 (t= 7.367, p < .001, d = 3.959).

For gait cycle duration, the comfortable speed showed a decrease from Baseline to Post-IM (t=17.795, p<.001, d=2.830), followed by an increase from Post-IM to Post-RT (t=-9.621, p<.001, d=-1.530) and Post-RT to Post-14 (t=-12.234, p<.001, d=-1.946). At fast speed, the duration increased from Baseline to Post-RT (t=-4.440, p=0.002, d=-2.307), from Post-IM to Post-RT (t=-6.240, p<.001, d=-3.242), and from Post-RT to Post-14 (t=-8.040, p<.001, d=-4.177). Similarly, step duration decreased from Baseline to Post-IM and Post-RT at a comfortable speed (p<.001), followed by an increase from Post-IM to Post-14. At fast speed, step duration increased from Baseline to Post-14 (t=-4.195, p=0.003, d=2.180).

Double support duration decreased from Baseline to Post-IM (t=22.896, p<.001, d=3.800) and Post-RT (t=19.720, p<.001, d=3.273) at comfortable speed, whereas at fast speed, it increased from Baseline to Post-RT (t=-6.659, p<.001, d=-1.461) and Post-14 (t=-19.729, p<.001, d=-4.329). Single limb support increased from Baseline to all other time points (p<.001) at a comfortable speed and from Baseline to Post-IM (t=-5.852, p<.001, d=-2.567) and Post-14 (t=4.673, p<.001, d=2.049) at fast speed. Significant differences between IL and NIL were observed at Baseline for both comfortable and fast speeds (p<.001).

Stance phase decreased from Baseline to Post-IM (t=14.861, p<.001, d=2.761) and Post-RT (t=12.209, p<.001, d=2.268) at comfortable speed. Similarly, it decreased from Baseline to Post-IM (t=-14.861, p<.001, d=-2.761) at a fast speed. Significant differences between IL and NIL were found at Baseline for both speeds (p<.001). Swing phase increased from Baseline to Post-IM (t=-14.861, p<.001, d=-2.761) and Post-RT (t=-12.207, p<.001, d=-2.268) at a comfortable speed, and from Baseline to Post-IM (t=-4.479, p=0.002, d=2.275) and Post-14 (t=4.620, p<.001, d=2.346) at fast speed, with significant differences between IL and NIL at Baseline for both speeds (p<.001). These findings are summarized in Figure 2.

Figure 2. Changes in temporal gait parameters across time points.
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Phase Coordination Index

The ANOVA revealed significant main effects of time points on PCI for both comfortable (F(3, 84)= 33.020, p<.001, η²= 0.541) and fast (F(3, 84)= 71.374, p<.001, η²= 0.718) walking speeds, highlighting substantial changes in gait coordination throughout the intervention phases. At the comfortable walking speed, PCI decreased by 47.0% from baseline to post-IM (p<.001). After resistance training, it increased by 9.7% (p=.214) and an additional 11.1% at the 14-week follow-up (p=.122). However, it still remained 26.1% below baseline (p<.001).

For the maximum walking speed, a different pattern emerged. PCI dropped by 59.7% from baseline to post-IM (p<.001), then rose significantly by 65.6% following resistance training (p<.001), before declining again by 68.7% at the 14-week follow-up (p<.001), leaving it 62.9% below baseline (p<.001). Both speeds exhibited high variability, particularly post-IM (comfortable: 47.0%, maximum: 59.7%) and at follow-up (comfortable: 26.1%, maximum: 62.9%). These results suggest that the intervention impacted gait coordination differently at comfortable and maximum walking speeds, with more pronounced changes at maximum speed (Figure 3).

Figure 3. Changes in Phase Coordination Index across time points.
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