Supplementary Material
Supplementary Table S1. Postoperative Month 1 Characteristics of Patients With and Without an Observed 6-Month Outcome
	Variable
	6-month outcome observed (n=177)
	6-month outcome missing (n=32)
	SMD

	Age, years
	30.00 ± 7.51
	31.41 ± 8.23
	-0.178

	Male
	68.9%
	78.1%
	-0.210

	Postoperative month 1 TSK-17
	36.88 ± 7.01
	36.45 ± 7.15
	0.060

	Postoperative month 1 ACL-RSI
	60.34 ± 18.46
	64.92 ± 17.10
	-0.257

	Postoperative month 1 K-SES
	52.35 ± 24.09
	59.57 ± 21.69
	-0.315

	Postoperative month 1 HADS-A
	5.59 ± 3.07
	5.45 ± 2.73
	0.049

	Postoperative month 1 IKDC
	51.80 ± 15.90
	53.87 ± 15.79
	-0.131


Note: Continuous variables are presented as mean ± standard deviation; sex is presented as a percentage. SMD denotes the standardized difference, with larger absolute values indicating greater between-group differences. The group with a missing 6-month outcome comprised 32 patients, including 1 who also lacked all core postoperative month 1 predictor scales. Therefore, age and sex were calculated using n=32, whereas postoperative month 1 TSK-17, ACL-RSI, K-SES, HADS-A, and IKDC were calculated using n=31.
Supplementary Table S2. Correlation Matrix of Continuous Postoperative Month 1 Predictors and Variance Inflation Factors in the Full Model
	Predictor
	TSK-17
	ACL-RSI
	K-SES
	HADS-A
	IKDC
	VIF

	Postoperative month 1 TSK-17
	1.000
	-0.551
	-0.541
	0.499
	-0.409
	1.787

	Postoperative month 1 ACL-RSI
	-0.551
	1.000
	0.708
	-0.420
	0.493
	2.326

	Postoperative month 1 K-SES
	-0.541
	0.708
	1.000
	-0.292
	0.557
	2.474

	Postoperative month 1 HADS-A
	0.499
	-0.420
	-0.292
	1.000
	-0.311
	1.472

	Postoperative month 1 IKDC
	-0.409
	0.493
	0.557
	-0.311
	1.000
	1.616


Note: Matrix values are Pearson correlation coefficients. VIFs are from the full logistic regression model including age, sex, and the five continuous postoperative month 1 predictors. VIFs for age and sex were 1.086 and 1.185, respectively.
Supplementary Table S3. Classification Performance of the Full Model Across Predicted-Probability Thresholds
	Threshold
	Sensitivity (%)
	Specificity (%)
	Positive predictive value (%)
	Negative predictive value (%)
	Accuracy (%)
	Classified high risk, n

	0.30
	91.7
	65.6
	70.6
	89.7
	78.0
	109

	0.35
	89.3
	71.0
	73.5
	88.0
	79.7
	102

	0.40
	82.1
	72.0
	72.6
	81.7
	76.8
	95

	0.45
	82.1
	74.2
	74.2
	82.1
	78.0
	93

	0.50
	76.2
	76.3
	74.4
	78.0
	76.3
	86

	0.55
	72.6
	82.8
	79.2
	77.0
	78.0
	77

	0.60
	67.9
	88.2
	83.8
	75.2
	78.5
	68

	0.65
	65.5
	90.3
	85.9
	74.3
	78.5
	64

	0.70
	61.9
	90.3
	85.2
	72.4
	76.8
	61


Note: Threshold analyses describe operating characteristics under different clinical trade-offs. No single threshold is interpreted as an externally validated clinical decision cutoff.
Supplementary Table S4. Calibration Data for the Full Model by Decile of Predicted Risk
	Decile
	n
	Events
	Mean predicted probability
	Observed event rate

	1
	18
	0
	0.028
	0.000

	2
	18
	0
	0.080
	0.000

	3
	17
	3
	0.156
	0.176

	4
	18
	5
	0.269
	0.278

	5
	18
	10
	0.398
	0.556

	6
	17
	6
	0.536
	0.353

	7
	18
	16
	0.667
	0.889

	8
	17
	11
	0.782
	0.647

	9
	18
	17
	0.874
	0.944

	10
	18
	16
	0.958
	0.889


Note: Predicted-risk deciles were used to construct the calibration plot. Group sizes differ slightly because the total sample size is not divisible by 10.
Supplementary Table S5. Multiple Linear Regression With Continuous TSK-17 at Postoperative Month 6 as the Outcome
	Variable
	B
	HC3 SE
	95% CI lower
	95% CI upper
	P value

	Intercept
	28.439
	4.808
	18.947
	37.930
	<0.001

	Age, years
	-0.065
	0.051
	-0.166
	0.037
	0.211

	Male
	0.893
	1.030
	-1.141
	2.928
	0.387

	Postoperative month 1 TSK-17
	0.386
	0.089
	0.210
	0.562
	<0.001

	Postoperative month 1 ACL-RSI
	-0.047
	0.035
	-0.116
	0.022
	0.182

	Postoperative month 1 K-SES
	-0.027
	0.030
	-0.087
	0.033
	0.375

	Postoperative month 1 HADS-A
	0.534
	0.199
	0.141
	0.928
	0.008

	Postoperative month 1 IKDC
	-0.078
	0.038
	-0.153
	-0.002
	0.044


Note: n=177; R²=0.507, adjusted R²=0.486, RMSE=5.324. Standard errors were estimated using HC3 heteroscedasticity-robust methods.
Supplementary Table S6. Comparison of Coefficients in the Inverse-Probability-Weighted Attrition Sensitivity Analysis
	Predictor
	Unweighted OR
	IPW OR
	Relative change in log coefficient

	Postoperative month 1 ACL-RSI
	0.398
	0.389
	-2.5%

	Age
	0.841
	0.830
	-7.5%

	Postoperative month 1 HADS-A
	1.578
	1.581
	0.4%

	Postoperative month 1 IKDC
	0.673
	0.678
	1.9%

	Postoperative month 1 K-SES
	1.258
	1.252
	-2.2%

	Male
	1.387
	1.381
	-1.3%

	Postoperative month 1 TSK-17
	3.051
	3.138
	2.5%


Note: The IPW analysis was restricted to the 208 patients with complete core predictors at postoperative month 1, including 177 with an observed 6-month outcome and 31 with a missing outcome. The observation-probability model included age, sex, TSK-17, ACL-RSI, K-SES, HADS-A, and IKDC. Stabilized weights were truncated at the 1st and 99th percentiles and ranged from 0.912 to 1.148, with an effective sample size of 176.3. The weighted high-kinesiophobia rate was 46.8%, weighted AUC was 0.877, and the Brier score was 0.143. ORs for continuous variables represent a 1-standard-deviation increase.
Supplementary Table S7. Post Hoc Sample-Size Precision Assessment Under the Riley Framework
	Criterion
	Required sample size
	Required events
	Actual sample size

	Overall risk-estimation precision
	384
	183
	177


Note: Previous ACLR studies did not provide a Cox–Snell or Nagelkerke R² directly corresponding to the prediction time point and binary outcome in the present study that could be used to prespecify model performance. Therefore, no numerical estimate was made for criteria depending on an anticipated R² (shrinkage factor or R² difference), and the apparent R² from the development data was not used retrospectively to justify sample-size adequacy. With the observed outcome proportion of 47.5%, approximately 384 patients (approximately 183 events) would be required for a 95% confidence-interval half-width ≤0.05 around the overall outcome-risk estimate. The primary analysis included 177 patients, 84 events, and 7 predictor parameters, corresponding to approximately 12.0 events per parameter; this ratio is descriptive only.
Supplementary Table S8. Sensitivity Analysis of Nonlinearity for Continuous Predictors
	Predictor
	Nonlinearity P value
	Linear AIC
	Spline AIC
	Spline AUC
	Spline Brier

	[bookmark: _GoBack]Age
	0.963
	173.271
	175.269
	0.875
	0.144

	Postoperative month 1 TSK-17
	0.810
	173.271
	175.213
	0.873
	0.144

	Postoperative month 1 ACL-RSI
	0.029
	173.271
	170.519
	0.875
	0.143

	Postoperative month 1 K-SES
	0.266
	173.271
	174.033
	0.873
	0.145

	Postoperative month 1 HADS-A
	0.065
	173.271
	171.855
	0.878
	0.143

	Postoperative month 1 IKDC
	0.347
	173.271
	174.385
	0.877
	0.142


Note: In each analysis, one continuous predictor was replaced by a 3-knot restricted cubic spline, adding 1 degree of freedom relative to the linear term. P values are from likelihood-ratio tests. Spline results were used only to assess functional-form sensitivity and not for variable selection.
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