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Supplementary Table 1. Missingness audit for analysis variables
	Variable
	Missing, n
	Missing, %

	BMI, kg/m2
	10
	4.1%

	Admission D-dimer, mg/L FEU
	21
	8.6%

	Admission albumin, g/L
	16
	6.6%

	Estimated blood loss, mL
	9
	3.7%

	Preoperative immobilization ≥72 h
	5
	2.0%

	POD1 Barthel activity
	7
	2.9%

	Pharmacologic prophylaxis documented
	6
	2.5%

	Ankle-pump exercise documented
	9
	3.7%




Supplementary Table 2. Ultrasound timing and reason by outcome group

	Group
	n
	Median [IQR] POD
	POD3
	POD4
	POD5
	POD6-7
	Routine
	Symptom-triggered

	DVT case
	61
	5 [5, 5]
	4
	4
	47
	6
	50
	11

	Duplex-negative control
	183
	5 [5, 5]
	0
	0
	167
	16
	183
	0



Supplementary Table 3. Cross-tabulation of Caprini ≥9 and severe POD1 activity dependence
	Group
	Caprini ≥9
	POD1 dependence
	n
	Core-feature count

	DVT case
	0
	0
	28
	0

	DVT case
	0
	1
	5
	1

	DVT case
	1
	0
	23
	1

	DVT case
	1
	1
	5
	2

	Duplex-negative control
	0
	0
	128
	0

	Duplex-negative control
	0
	1
	4
	1

	Duplex-negative control
	1
	0
	47
	1

	Duplex-negative control
	1
	1
	4
	2





Supplementary Table 4. Information overlap and VIF-like diagnostics for sensitivity model S5
	Variable
	R2 from other covariates
	VIF-like

	Caprini score ≥9
	0.403
	1.68

	Complete dependency POD1
	0.029
	1.03

	Multitrauma
	0.398
	1.66

	Open fracture
	0.028
	1.03

	Admission D-dimer, mg/L FEU
	0.048
	1.05


Note: VIF-like values were derived from auxiliary regressions and are presented as descriptive diagnostics because the model included binary and continuous variables. They were used to assess numerical information overlap and were not interpreted as evidence of causal mediation.

Supplementary Table 5 Pairwise correlations among trauma and coagulation variables

	Variable 1
	Variable 2
	Correlation

	Multitrauma
	Caprini score
	0.740

	Open fracture
	Caprini score
	-0.009

	Admission D-dimer, mg/L FEU
	Caprini score
	0.250

	Open fracture
	Multitrauma
	0.104

	Admission D-dimer, mg/L FEU
	Multitrauma
	0.180

	Admission D-dimer, mg/L FEU
	Open fracture
	0.082




Supplementary Table 6. Comparison of Caprini thresholds
	Threshold
	Cases
	Controls
	OR
	95% CI
	P value
	Within-set C

	≥6
	59(96.7%)
	161(88.0%)
	4.94
	1.06-22.91
	0.041
	0.544

	≥7
	50(82.0%)
	117(63.9%)
	3.35
	1.49-7.53
	0.004
	0.590

	≥8
	41(67.2%)
	78(42.6%)
	3.41
	1.74-6.67
	＜0.001
	0.623

	≥9
	28(45.9%)
	51(27.9%)
	2.43
	1.28-4.61
	0.007
	0.590

	≥10
	23(37.7%)
	36(19.7%)
	2.70
	1.36-5.36
	0.004
	0.590

	≥11
	18(29.5%)
	25(13.7%)
	2.78
	1.35-5.75
	0.006
	0.579

	≥12
	11(18.0%)
	17(9.3%)
	2.21
	0.95-5.14
	0.065
	0.544



Supplementary Table 7. Multiple-imputation pooled conditional logistic regression results
	Model
	Variable
	m
	Pooled OR (95% CI)
	P value
	FMI
	Records/sets

	M1: Caprini primary model
	Caprini score ≥9
	20
	2.43 (1.28–4.61)
	0.007
	0.000
	244/61

	M2: Caprini plus POD1 activity dependence
	Caprini score ≥9
	20
	2.25 (1.16–4.37)
	0.017
	0.002
	244/61

	M2: Caprini plus POD1 activity dependence
	Severe POD1 activity dependence
	20
	4.00 (1.42–11.25)
	0.009
	0.015
	244/61

	M3: Actionable nursing model
	Preoperative immobilization ≥72 h
	20
	2.80 (1.22–6.43)
	0.015
	0.021
	244/61

	M3: Actionable nursing model
	Severe POD1 activity dependence
	20
	4.80 (1.40–16.45)
	0.013
	0.039
	244/61

	M3: Actionable nursing model
	Multiple trauma
	20
	1.51 (0.62–3.70)
	0.366
	0.032
	244/61

	M3: Actionable nursing model
	Open fracture
	20
	1.29 (0.37–4.49)
	0.689
	0.016
	244/61

	M3: Actionable nursing model
	Admission D-dimer, per 1 mg/L FEU
	20
	2.13 (1.41–3.22)
	<0.001
	0.079
	244/61

	M4: Alternative Caprini ≥10 model
	Caprini score ≥10
	20
	2.62 (1.30–5.32)
	0.007
	0.002
	244/61

	M4: Alternative Caprini ≥10 model
	Severe POD1 activity dependence
	20
	4.33 (1.53–12.26)
	0.006
	0.009
	244/61


Note: Estimates were obtained from conditional logistic regression models stratified by matched set and pooled across 20 multiply imputed datasets using Rubin’s rules. Each completed dataset included 244 patients in 61 matched sets. M3 included preoperative immobilization ≥72 h, severe POD1 activity dependence, multiple trauma, open fracture and admission D-dimer simultaneously. M4 included Caprini score ≥10 and severe POD1 activity dependence. Severe POD1 activity dependence was defined as a POD1 Barthel activity subscore ≤5. FMI, fraction of missing information; FEU, fibrinogen-equivalent units; OR, odds ratio; CI, confidence interval.
Supplementary Table 8. Exploratory subgroup analyses
	Subgroup
	Exposure
	Cases
	Sets
	OR
	95% CI
	P value

	Fracture: Hip/Femur
	Caprini ≥9
	23
	23
	1.07
	0.40-2.86
	0.900

	Fracture: Hip/Femur
	Severe POD1 dependence
	23
	23
	4.74
	1.57-14.33
	0.010

	Fracture: Hip/Femur
	Preoperative immobilization ≥72 h
	23
	23
	2.74
	0.83-8.96
	0.100

	Fracture: Tibia/Fibula
	Caprini ≥9
	27
	27
	4.66
	1.72-12.62
	＜0.001

	Fracture: Tibia/Fibula
	Severe POD1 dependence
	27
	27
	3.00
	0.19-47.96
	0.440

	Fracture: Tibia/Fibula
	Preoperative immobilization ≥72 h
	27
	27
	3.00
	0.99-9.09
	0.050

	Fracture: Ankle/Foot
	Caprini ≥9
	11
	11
	3.71
	0.60-22.98
	0.160

	Fracture: Ankle/Foot
	Severe POD1 dependence
	11
	11
	-
	---
	-

	Fracture: Ankle/Foot
	Preoperative immobilization ≥72 h
	11
	11
	6.63
	1.27-34.74
	0.030

	Age: <65 years
	Caprini ≥9
	46
	46
	3.46
	1.60-7.49
	＜0.001

	Age: <65 years
	Severe POD1 dependence
	46
	46
	5.00
	1.19-20.92
	0.030

	Age: <65 years
	Preoperative immobilization ≥72 h
	46
	46
	4.35
	1.80-10.52
	＜0.001

	Age: ≥65 years
	Caprini ≥9
	15
	15
	1.27
	0.32-4.97
	0.730

	Age: ≥65 years
	Severe POD1 dependence
	15
	15
	3.94
	0.91-17.00
	0.070

	Age: ≥65 years
	Preoperative immobilization ≥72 h
	15
	15
	2.35
	0.60-9.17
	0.220

	Surgery duration: below median
	Caprini ≥9
	18
	18
	4.90
	0.56-42.42
	0.150

	Surgery duration: below median
	Severe POD1 dependence
	18
	18
	3.24
	0.29-36.63
	0.340

	Surgery duration: below median
	Preoperative immobilization ≥72 h
	18
	18
	3.16
	0.77-12.95
	0.110

	Surgery duration: at/above median
	Caprini ≥9
	34
	34
	1.76
	0.74-4.19
	0.200

	Surgery duration: at/above median
	Severe POD1 dependence
	34
	34
	2.88
	0.83-10.03
	0.100

	Surgery duration: at/above median
	Preoperative immobilization ≥72 h
	34
	34
	1.80
	0.57-5.72
	0.320


Note: All estimates were obtained using conditional logistic regression stratified by matched set. Fracture-site subgroups were hip/femur, tibia/fibula and ankle/foot; age groups were <65 and ≥65 years; operative duration was divided at the median. These analyses were exploratory, were not powered for formal interaction testing and should not be interpreted as confirmatory evidence of effect heterogeneity. A dash indicates that the model was not estimable because of sparse data.

Supplementary Table 9. Exploratory analyses by DVT subtype
	Outcome
	Exposure
	OR
	95% CI
	P value
	Events
	Records
	Informative sets

	Proximal DVT
	Caprini score ≥9
	1.51
	0.43–5.23
	0.518
	17
	68
	17

	Proximal DVT
	Severe POD1 activity dependence
	4.37
	0.37–51.24
	0.240
	17
	68
	17

	Proximal DVT
	Preoperative immobilization ≥72 h
	2.00
	0.48–8.40
	0.344
	17
	68
	17

	Symptomatic DVT
	Caprini score ≥9
	1.84
	0.46–7.30
	0.388
	11
	44
	11

	Symptomatic DVT
	Severe POD1 activity dependence
	2.30
	0.31–17.24
	0.417
	11
	44
	11

	Symptomatic DVT
	Preoperative immobilization ≥72 h
	2.35
	0.60–9.17
	0.220
	11
	44
	11


Note: Each exposure was evaluated separately using conditional logistic regression stratified by matched set. These subtype analyses were exploratory, and no multivariable subtype model was fitted because of the limited number of events.

Supplementary figure
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Supplementary Fig. 1. Matched-set cluster bootstrap distribution of the concordance increment
Cluster-bootstrap distribution of the difference in within-matched-set concordance between the Caprini-only model and the model additionally including severe POD1 activity dependence.
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