Supplementary Tables
Supplementary Table S1. Ten preoperative objective measures included in the objective-extension model
	Functional domain
	Measure included in model
	Original unit
	Model treatment
	Rationale for inclusion

	[bookmark: _GoBack]Balance
	Affected-side sway area per unit time
	cm²/s
	ln(raw value)
	Represents overall COP sway area

	Gait
	Dimensionless walking speed
	Unitless
	v/√(gL)
	Reduces scaling effects of leg length

	Gait
	Step width/leg length
	Unitless
	Raw ratio
	Represents the mediolateral base of support

	Gait
	Affected-side foot progression angle
	°
	Raw value
	Represents foot progression direction

	Plantar pressure
	Affected-side maximum peak plantar pressure
	kg/cm²
	ln(raw value)
	Represents local peak loading

	Hip strength
	Affected-side hip-abduction peak torque
	N·m/kg
	Body-mass normalized
	Represents frontal-plane abduction function

	Hip strength
	Affected-side hip-adduction peak torque
	N·m/kg
	Body-mass normalized
	Represents frontal-plane adduction function

	Hip strength
	Affected-side hip-flexion peak torque
	N·m/kg
	Body-mass normalized
	Represents sagittal-plane flexion function

	Hip strength
	Affected-side hip-extension peak torque
	N·m/kg
	Body-mass normalized
	Represents sagittal-plane extension function

	Knee strength
	Affected-side knee-flexion peak torque
	N·m/kg
	Body-mass normalized
	Knee extension was already included in M1, avoiding duplication


Note: The 10 measures were selected to cover distinct functional domains, retain clinical interpretability, and avoid duplication with M1. All continuous variables were additionally z-standardized before model entry. COP, center of pressure; g, gravitational acceleration (9.81 m/s²); L, leg length (m); ln, natural logarithm; M1, Model 1; v, walking speed (m/s).
Supplementary Table S2. Comparison of preoperative baseline characteristics between patients with and without 6-month 17-item Tampa Scale for Kinesiophobia (TSK-17) outcome data
	Variable
	6-month TSK-17 available (n=177)
	6-month TSK-17 missing (n=32)
	SMD
	P value

	Age, years
	30.00 ± 7.51
	31.41 ± 8.23
	-0.184
	0.340

	BMI, kg/m²
	24.82 ± 3.65
	25.33 ± 3.36
	-0.139
	0.467

	Men, n (%)
	122 (68.9)
	25 (78.1)
	-0.210
	0.401

	Preoperative TSK-17, points
	43.02 ± 5.37
	42.35 ± 5.51
	0.123
	0.541

	Preoperative ACL-RSI, points
	58.83 ± 17.49
	61.99 ± 18.36
	-0.180
	0.354

	Preoperative K-SES, points
	55.86 ± 21.87
	64.77 ± 24.69
	-0.399
	0.042

	Preoperative HADS-A, points
	3.87 ± 3.03
	3.90 ± 2.96
	-0.011
	0.975

	Preoperative KOOS Pain, points
	77.06 ± 15.08
	70.25 ± 18.62
	0.435
	0.026

	Preoperative IKDC, points
	60.84 ± 17.42
	54.95 ± 18.29
	0.336
	0.087


Note: Continuous variables are presented as mean ± standard deviation and sex as n (%). SMDs were calculated as the group with outcome data minus the group with missing outcome data. P values for continuous variables were obtained from 50,000-permutation tests, and sex was compared using Fisher's exact test. Except for age, BMI, and sex, the valid sample size for scale variables in the group with missing outcomes was 31. ACL-RSI, Anterior Cruciate Ligament Return to Sport after Injury scale; BMI, body mass index; HADS-A, Hospital Anxiety and Depression Scale anxiety subscale; IKDC, International Knee Documentation Committee Subjective Knee Form; K-SES, Knee Self-Efficacy Scale; KOOS, Knee injury and Osteoarthritis Outcome Score; SMD, standardized mean difference; TSK-17, 17-item Tampa Scale for Kinesiophobia.
