Supplementary materials
S1 Fig. Bootstrap calibration plot of the primary multivariable logistic regression model for postoperative surgical site infection
The plot shows the apparent and bias-corrected calibration of the primary multivariable model relative to the ideal line. This figure is provided as a supplementary internal assessment of model calibration.
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Supplementary Table S1. Sensitivity analysis of the multivariable logistic regression model for postoperative surgical site infection
	Variable
	OR
	95% CI
	P value

	ASA ≥ III
	3.83
	1.97–7.42
	<0.001

	Multiple fractures
	3.75
	1.24–11.33
	0.019

	GLU, per 1 mmol/L
	1.13
	0.99–1.29
	0.063

	High-energy injury
	1.71
	0.82–3.56
	0.154

	Time from injury to surgery, days
	0.97
	0.92–1.03
	0.302


Note: The sensitivity model additionally adjusted for high-energy injury and time from injury to surgery. A complete-case analysis was performed; the model included 355 patients and 48 SSI events. OR, odds ratio; CI, confidence interval; ASA, American Society of Anesthesiologists; GLU, glucose; SSI, surgical site infection.

Supplementary Table S2. Missing data summary for variables with incomplete data and primary model variables
	Variable
	Missing overall, n (%)
	Missing in non-SSI group, n (%)
	Missing in SSI group, n (%)
	Available overall, n

	BMI, kg/m²
	87 (23.3%)
	74 (22.8%)
	13 (27.1%)
	286

	General anesthesia
	75 (20.1%)
	70 (21.5%)
	5 (10.4%)
	298

	D-dimer
	30 (8.0%)
	27 (8.3%)
	3 (6.2%)
	343

	HCRP
	26 (7.0%)
	19 (5.8%)
	7 (14.6%)
	347

	ASA ≥ III
	18 (4.8%)
	18 (5.5%)
	0 (0.0%)
	355

	Admission year
	3 (0.8%)
	3 (0.9%)
	0 (0.0%)
	370

	Admission period
	3 (0.8%)
	3 (0.9%)
	0 (0.0%)
	370

	Albumin
	1 (0.3%)
	1 (0.3%)
	0 (0.0%)
	372

	Globulin
	1 (0.3%)
	1 (0.3%)
	0 (0.0%)
	372

	Albumin/globulin ratio
	1 (0.3%)
	1 (0.3%)
	0 (0.0%)
	372

	Fibrinogen-to-albumin ratio
	1 (0.3%)
	1 (0.3%)
	0 (0.0%)
	372

	Multiple fractures
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	373

	GLU
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	373


Note: This table presents variables with missing values and variables entered into the primary multivariable model. Multiple fractures and admission glucose were included to clarify that these two primary model variables had no missing data. Missing values for the primary multivariable model were attributable to ASA status. SSI, surgical site infection; BMI, body mass index; HCRP, hypersensitive C-reactive protein; ASA, American Society of Anesthesiologists; GLU, glucose.

Supplementary Table S3. Complete-case summary for the primary multivariable model
	Item
	Value

	Total cohort size
	373

	Patients included in the primary multivariable model
	355

	Patients excluded from the primary multivariable model
	18

	SSI events in the primary multivariable model
	48

	SSI events among excluded patients
	0

	Primary model variables with missing data
	ASA status

	Primary model variables with complete data
	Multiple fractures; GLU


Note: The primary multivariable model included ASA ≥ III, multiple fractures, and admission glucose. Patients were excluded from the primary model only if one or more model variables were missing. The primary model included all 48 SSI events. SSI, surgical site infection; ASA, American Society of Anesthesiologists; GLU, glucose.

Supplementary Table S4. Hospital stay stratified by postoperative surgical site infection status
	Variable
	Overall
	Non-SSI
	SSI
	P value

	Hospital stay, days
	22.00 (15.00, 35.00)
	21.00 (14.00, 32.00)
	43.50 (29.75, 73.00)
	<0.001


Note: Data are presented as median (interquartile range). Hospital stay refers to the length of the index hospitalization and should not be interpreted as follow-up duration. The P value was calculated using the Wilcoxon rank-sum test. SSI, surgical site infection.

Supplementary Table S5. Admission-period sensitivity analysis for postoperative surgical site infection
Admission-period distribution
	Admission period
	N
	SSI events, n
	SSI rate

	Before 2018
	198
	29
	14.6%

	2018 or later
	172
	19
	11.0%


Sensitivity model additionally adjusted for admission period
	Variable
	N
	SSI events
	OR
	95% CI
	P value

	ASA ≥ III
	352
	48
	3.54
	1.81–6.94
	<0.001

	Multiple fractures
	352
	48
	4.10
	1.37–12.24
	0.011

	GLU, per 1 mmol/L
	352
	48
	1.16
	1.02–1.32
	0.029

	Admission period, 2018 or later
	352
	48
	0.90
	0.46–1.76
	0.758


Note: Admission period was defined as admission before 2018 versus admission in 2018 or later. Admission year was unavailable for 3 patients; therefore, the admission-period distribution included 370 patients. The temporal sensitivity model included 352 complete cases and 48 SSI events. This analysis was performed to explore potential temporal variation during the study period and was not intended to replace center-level adjustment. OR, odds ratio; CI, confidence interval; ASA, American Society of Anesthesiologists; GLU, glucose; SSI, surgical site infection.

Supplementary Table S6. Simulation-based post-hoc power analysis for the primary multivariable model
	Variable
	Observed OR
	Valid simulations
	Post-hoc power
	Monte Carlo SE

	ASA ≥ III
	3.68
	5000
	96.8%
	0.2%

	Multiple fractures
	4.06
	5000
	80.7%
	0.6%

	GLU, per 1 mmol/L
	1.16
	5000
	63.4%
	0.7%


Note: The analysis used the observed complete-case covariate distribution and fitted coefficients from the primary multivariable logistic regression model. Postoperative SSI status was simulated 5000 times, and the same logistic regression model was refitted in each simulated dataset. Post-hoc power was estimated as the proportion of simulations with a two-sided P value < 0.05 for each prespecified model variable. Monte Carlo SE indicates the simulation standard error of the estimated empirical power. OR, odds ratio; SE, standard error; GLU, glucose; SSI, surgical site infection.
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