Supplementary Tables
Recovering Incomplete Clustered Binary Data in Longitudinal Electronic Health Records Using Multiple Imputation
Table S1. ODR cohort description
	Metric
	Value

	Patients (unique)
	721

	Visits
	1596

	Visits per patient (median [min,max])
	2.0 [2,6]

	Available sites per visit (mean)
	147.09

	
	

	Endpoint
	Observed prevalence

	cal3
	0.70

	cal4
	0.41

	cal5
	0.27

	ppd5
	0.18

	ppd6
	0.09

	
	

	Diagnosis
	Visit count (percent)

	Generalised Stage III periodontitis
	461 (28.9%)

	Generalised severe periodontitis
	234 (14.7%)

	Localised/Generalised Stage IV periodontitis
	174 (10.9%)

	Localised Stage III periodontitis
	169 (10.6%)

	Localised severe periodontitis
	102 (6.4%)

	Generalised mild–moderate periodontitis
	87 (5.5%)

	Localised mild–moderate periodontitis
	44 (2.8%)

	Localised/Generalised Stage I–II periodontitis
	42 (2.6%)

	Generalised Aggressive periodontitis
	10 (0.6%)

	Localised Aggressive periodontitis
	6 (0.4%)


Table S2. Site-level imputation metrics across all methods, scenarios, and endpoints
Fast methods (CLF, CLF+RE, MICE-logreg, KNN) at n = 200; MICE-2l.bin at n = 100 (infeasible at n ≥ 200). Values are means across 5 replicates (3 for MICE-2l.bin).
	Scenario
	Endpoint
	Method
	n
	Brier
	Accuracy
	AUC
	Prev RMSE

	NMAR CAL-driven
	cal3
	CLF
	200
	0.10
	0.86
	0.76
	0.030

	NMAR CAL-driven
	cal3
	CLF+RE
	200
	0.10
	0.86
	0.76
	0.029

	NMAR CAL-driven
	cal3
	KNN
	200
	0.14
	0.86
	0.55
	0.066

	NMAR CAL-driven
	cal3
	MICE-2l.bin
	100
	0.12
	0.85
	0.70
	0.031

	NMAR CAL-driven
	cal3
	MICE-logreg
	200
	0.10
	0.86
	0.76
	0.030

	NMAR CAL-driven
	cal4
	CLF
	200
	0.14
	0.79
	0.79
	0.026

	NMAR CAL-driven
	cal4
	CLF+RE
	200
	0.14
	0.79
	0.80
	0.025

	NMAR CAL-driven
	cal4
	KNN
	200
	0.22
	0.78
	0.63
	0.070

	NMAR CAL-driven
	cal4
	MICE-2l.bin
	100
	0.16
	0.77
	0.75
	0.027

	NMAR CAL-driven
	cal4
	MICE-logreg
	200
	0.14
	0.79
	0.79
	0.026

	NMAR CAL-driven
	cal5
	CLF
	200
	0.17
	0.75
	0.81
	0.024

	NMAR CAL-driven
	cal5
	CLF+RE
	200
	0.17
	0.75
	0.81
	0.022

	NMAR CAL-driven
	cal5
	KNN
	200
	0.27
	0.73
	0.70
	0.067

	NMAR CAL-driven
	cal5
	MICE-2l.bin
	100
	0.19
	0.73
	0.78
	0.025

	NMAR CAL-driven
	cal5
	MICE-logreg
	200
	0.17
	0.75
	0.81
	0.024

	NMAR CAL-driven
	ppd5
	CLF
	200
	0.11
	0.84
	0.85
	0.018

	NMAR CAL-driven
	ppd5
	CLF+RE
	200
	0.11
	0.84
	0.85
	0.017

	NMAR CAL-driven
	ppd5
	KNN
	200
	0.16
	0.84
	0.72
	0.049

	NMAR CAL-driven
	ppd5
	MICE-2l.bin
	100
	0.11
	0.85
	0.83
	0.017

	NMAR CAL-driven
	ppd5
	MICE-logreg
	200
	0.11
	0.84
	0.85
	0.017

	NMAR CAL-driven
	ppd6
	CLF
	200
	0.05
	0.94
	0.85
	0.012

	NMAR CAL-driven
	ppd6
	CLF+RE
	200
	0.05
	0.94
	0.85
	0.012

	NMAR CAL-driven
	ppd6
	KNN
	200
	0.07
	0.93
	0.64
	0.031

	NMAR CAL-driven
	ppd6
	MICE-2l.bin
	100
	0.05
	0.94
	0.81
	0.013

	NMAR CAL-driven
	ppd6
	MICE-logreg
	200
	0.05
	0.94
	0.85
	0.012

	NMAR PPD-driven
	cal3
	CLF
	200
	0.09
	0.88
	0.77
	0.018

	NMAR PPD-driven
	cal3
	CLF+RE
	200
	0.09
	0.88
	0.77
	0.016

	NMAR PPD-driven
	cal3
	KNN
	200
	0.13
	0.87
	0.57
	0.055

	NMAR PPD-driven
	cal3
	MICE-2l.bin
	100
	0.11
	0.87
	0.71
	0.020

	NMAR PPD-driven
	cal3
	MICE-logreg
	200
	0.09
	0.88
	0.77
	0.019

	NMAR PPD-driven
	cal4
	CLF
	200
	0.14
	0.80
	0.78
	0.022

	NMAR PPD-driven
	cal4
	CLF+RE
	200
	0.14
	0.80
	0.79
	0.020

	NMAR PPD-driven
	cal4
	KNN
	200
	0.22
	0.78
	0.64
	0.070

	NMAR PPD-driven
	cal4
	MICE-2l.bin
	100
	0.16
	0.77
	0.74
	0.023

	NMAR PPD-driven
	cal4
	MICE-logreg
	200
	0.14
	0.80
	0.78
	0.023

	NMAR PPD-driven
	cal5
	CLF
	200
	0.18
	0.74
	0.80
	0.025

	NMAR PPD-driven
	cal5
	CLF+RE
	200
	0.18
	0.74
	0.80
	0.023

	NMAR PPD-driven
	cal5
	KNN
	200
	0.28
	0.72
	0.69
	0.077

	NMAR PPD-driven
	cal5
	MICE-2l.bin
	100
	0.20
	0.72
	0.77
	0.026

	NMAR PPD-driven
	cal5
	MICE-logreg
	200
	0.18
	0.74
	0.80
	0.026

	NMAR PPD-driven
	ppd5
	CLF
	200
	0.11
	0.84
	0.85
	0.037

	NMAR PPD-driven
	ppd5
	CLF+RE
	200
	0.11
	0.84
	0.85
	0.036

	NMAR PPD-driven
	ppd5
	KNN
	200
	0.16
	0.84
	0.74
	0.057

	NMAR PPD-driven
	ppd5
	MICE-2l.bin
	100
	0.11
	0.85
	0.83
	0.033

	NMAR PPD-driven
	ppd5
	MICE-logreg
	200
	0.11
	0.84
	0.85
	0.037

	NMAR PPD-driven
	ppd6
	CLF
	200
	0.04
	0.94
	0.85
	0.014

	NMAR PPD-driven
	ppd6
	CLF+RE
	200
	0.04
	0.94
	0.86
	0.014

	NMAR PPD-driven
	ppd6
	KNN
	200
	0.06
	0.94
	0.65
	0.029

	NMAR PPD-driven
	ppd6
	MICE-2l.bin
	100
	0.04
	0.95
	0.82
	0.014

	NMAR PPD-driven
	ppd6
	MICE-logreg
	200
	0.04
	0.94
	0.86
	0.014

	MCAR 20%/2%
	cal3
	CLF
	200
	0.09
	0.89
	0.77
	0.011

	MCAR 20%/2%
	cal3
	CLF+RE
	200
	0.09
	0.89
	0.77
	0.010

	MCAR 20%/2%
	cal3
	KNN
	200
	0.12
	0.88
	0.57
	0.026

	MCAR 20%/2%
	cal3
	MICE-2l.bin
	100
	0.10
	0.87
	0.72
	0.013

	MCAR 20%/2%
	cal3
	MICE-logreg
	200
	0.09
	0.89
	0.77
	0.011

	MCAR 20%/2%
	cal4
	CLF
	200
	0.14
	0.81
	0.79
	0.014

	MCAR 20%/2%
	cal4
	CLF+RE
	200
	0.14
	0.81
	0.80
	0.013

	MCAR 20%/2%
	cal4
	KNN
	200
	0.21
	0.79
	0.64
	0.034

	MCAR 20%/2%
	cal4
	MICE-2l.bin
	100
	0.16
	0.79
	0.76
	0.015

	MCAR 20%/2%
	cal4
	MICE-logreg
	200
	0.14
	0.81
	0.79
	0.014

	MCAR 20%/2%
	cal5
	CLF
	200
	0.17
	0.75
	0.81
	0.014

	MCAR 20%/2%
	cal5
	CLF+RE
	200
	0.17
	0.75
	0.81
	0.014

	MCAR 20%/2%
	cal5
	KNN
	200
	0.26
	0.74
	0.70
	0.037

	MCAR 20%/2%
	cal5
	MICE-2l.bin
	100
	0.19
	0.73
	0.78
	0.016

	MCAR 20%/2%
	cal5
	MICE-logreg
	200
	0.17
	0.75
	0.81
	0.015

	MCAR 20%/2%
	ppd5
	CLF
	200
	0.12
	0.84
	0.85
	0.012

	MCAR 20%/2%
	ppd5
	CLF+RE
	200
	0.12
	0.84
	0.85
	0.012

	MCAR 20%/2%
	ppd5
	KNN
	200
	0.17
	0.83
	0.72
	0.029

	MCAR 20%/2%
	ppd5
	MICE-2l.bin
	100
	0.12
	0.85
	0.82
	0.012

	MCAR 20%/2%
	ppd5
	MICE-logreg
	200
	0.12
	0.84
	0.85
	0.012

	MCAR 20%/2%
	ppd6
	CLF
	200
	0.05
	0.93
	0.84
	0.008

	MCAR 20%/2%
	ppd6
	CLF+RE
	200
	0.05
	0.93
	0.84
	0.008

	MCAR 20%/2%
	ppd6
	KNN
	200
	0.07
	0.93
	0.64
	0.018

	MCAR 20%/2%
	ppd6
	MICE-2l.bin
	100
	0.05
	0.94
	0.81
	0.009

	MCAR 20%/2%
	ppd6
	MICE-logreg
	200
	0.05
	0.93
	0.85
	0.008

	MCAR 40%/8%
	cal3
	CLF
	200
	0.09
	0.89
	0.77
	0.017

	MCAR 40%/8%
	cal3
	CLF+RE
	200
	0.09
	0.89
	0.77
	0.015

	MCAR 40%/8%
	cal3
	KNN
	200
	0.12
	0.88
	0.57
	0.050

	MCAR 40%/8%
	cal3
	MICE-2l.bin
	100
	0.10
	0.87
	0.72
	0.018

	MCAR 40%/8%
	cal3
	MICE-logreg
	200
	0.09
	0.89
	0.77
	0.017

	MCAR 40%/8%
	cal4
	CLF
	200
	0.14
	0.81
	0.79
	0.020

	MCAR 40%/8%
	cal4
	CLF+RE
	200
	0.14
	0.81
	0.79
	0.018

	MCAR 40%/8%
	cal4
	KNN
	200
	0.21
	0.79
	0.64
	0.064

	MCAR 40%/8%
	cal4
	MICE-2l.bin
	100
	0.16
	0.78
	0.75
	0.022

	MCAR 40%/8%
	cal4
	MICE-logreg
	200
	0.14
	0.81
	0.79
	0.021

	MCAR 40%/8%
	cal5
	CLF
	200
	0.17
	0.75
	0.81
	0.022

	MCAR 40%/8%
	cal5
	CLF+RE
	200
	0.17
	0.75
	0.81
	0.020

	MCAR 40%/8%
	cal5
	KNN
	200
	0.26
	0.74
	0.70
	0.069

	MCAR 40%/8%
	cal5
	MICE-2l.bin
	100
	0.19
	0.73
	0.77
	0.023

	MCAR 40%/8%
	cal5
	MICE-logreg
	200
	0.17
	0.75
	0.81
	0.022

	MCAR 40%/8%
	ppd5
	CLF
	200
	0.12
	0.84
	0.85
	0.018

	MCAR 40%/8%
	ppd5
	CLF+RE
	200
	0.12
	0.84
	0.85
	0.018

	MCAR 40%/8%
	ppd5
	KNN
	200
	0.17
	0.83
	0.72
	0.053

	MCAR 40%/8%
	ppd5
	MICE-2l.bin
	100
	0.12
	0.85
	0.83
	0.017

	MCAR 40%/8%
	ppd5
	MICE-logreg
	200
	0.12
	0.84
	0.85
	0.018

	MCAR 40%/8%
	ppd6
	CLF
	200
	0.05
	0.93
	0.84
	0.012

	MCAR 40%/8%
	ppd6
	CLF+RE
	200
	0.05
	0.93
	0.85
	0.012

	MCAR 40%/8%
	ppd6
	KNN
	200
	0.07
	0.93
	0.64
	0.032

	MCAR 40%/8%
	ppd6
	MICE-2l.bin
	100
	0.05
	0.94
	0.81
	0.012

	MCAR 40%/8%
	ppd6
	MICE-logreg
	200
	0.05
	0.93
	0.85
	0.012

	MCAR 60%/20%
	cal3
	CLF
	200
	0.09
	0.89
	0.77
	0.022

	MCAR 60%/20%
	cal3
	CLF+RE
	200
	0.09
	0.89
	0.77
	0.019

	MCAR 60%/20%
	cal3
	KNN
	200
	0.12
	0.88
	0.57
	0.071

	MCAR 60%/20%
	cal3
	MICE-logreg
	200
	0.09
	0.89
	0.77
	0.021

	MCAR 60%/20%
	cal4
	CLF
	200
	0.14
	0.81
	0.79
	0.026

	MCAR 60%/20%
	cal4
	CLF+RE
	200
	0.14
	0.81
	0.79
	0.024

	MCAR 60%/20%
	cal4
	KNN
	200
	0.21
	0.79
	0.64
	0.091

	MCAR 60%/20%
	cal4
	MICE-logreg
	200
	0.14
	0.81
	0.79
	0.027

	MCAR 60%/20%
	cal5
	CLF
	200
	0.17
	0.75
	0.81
	0.028

	MCAR 60%/20%
	cal5
	CLF+RE
	200
	0.17
	0.75
	0.81
	0.026

	MCAR 60%/20%
	cal5
	KNN
	200
	0.26
	0.74
	0.70
	0.098

	MCAR 60%/20%
	cal5
	MICE-logreg
	200
	0.17
	0.75
	0.81
	0.028

	MCAR 60%/20%
	ppd5
	CLF
	200
	0.12
	0.84
	0.85
	0.023

	MCAR 60%/20%
	ppd5
	CLF+RE
	200
	0.12
	0.84
	0.85
	0.023

	MCAR 60%/20%
	ppd5
	KNN
	200
	0.17
	0.83
	0.72
	0.076

	MCAR 60%/20%
	ppd5
	MICE-logreg
	200
	0.12
	0.84
	0.85
	0.023

	MCAR 60%/20%
	ppd6
	CLF
	200
	0.05
	0.93
	0.84
	0.016

	MCAR 60%/20%
	ppd6
	CLF+RE
	200
	0.05
	0.93
	0.84
	0.016

	MCAR 60%/20%
	ppd6
	KNN
	200
	0.07
	0.93
	0.63
	0.048

	MCAR 60%/20%
	ppd6
	MICE-logreg
	200
	0.05
	0.93
	0.85
	0.016




Table S3. Patient-level disease count bias and RMSE across all methods, scenarios, and endpoints
Obs Bias/RMSE: incomplete observed data vs. truth. Imp Bias/RMSE: imputed data vs. truth.
	Scenario
	Endpoint
	Method
	n
	Obs Bias
	Obs RMSE
	Imp Bias
	Imp RMSE

	NMAR CAL-driven
	cal3
	CLF
	200
	-70.82
	72.72
	9.39
	13.25

	NMAR CAL-driven
	cal3
	CLF+RE
	200
	-70.82
	72.72
	9.59
	13.52

	NMAR CAL-driven
	cal3
	KNN
	200
	-70.82
	72.72
	8.23
	12.64

	NMAR CAL-driven
	cal3
	MICE-2l.bin
	100
	-70.39
	72.31
	8.47
	11.37

	NMAR CAL-driven
	cal3
	MICE-logreg
	200
	-70.82
	72.72
	9.46
	13.38

	NMAR CAL-driven
	cal4
	CLF
	200
	-62.59
	65.48
	10.72
	14.28

	NMAR CAL-driven
	cal4
	CLF+RE
	200
	-62.59
	65.48
	10.64
	13.87

	NMAR CAL-driven
	cal4
	KNN
	200
	-62.59
	65.48
	7.66
	13.41

	NMAR CAL-driven
	cal4
	MICE-2l.bin
	100
	-61.86
	64.80
	7.47
	10.53

	NMAR CAL-driven
	cal4
	MICE-logreg
	200
	-62.59
	65.48
	10.57
	14.19

	NMAR CAL-driven
	cal5
	CLF
	200
	-51.95
	56.49
	8.06
	12.59

	NMAR CAL-driven
	cal5
	CLF+RE
	200
	-51.95
	56.49
	7.85
	12.18

	NMAR CAL-driven
	cal5
	KNN
	200
	-51.95
	56.49
	3.90
	12.94

	NMAR CAL-driven
	cal5
	MICE-2l.bin
	100
	-50.95
	55.48
	4.04
	9.16

	NMAR CAL-driven
	cal5
	MICE-logreg
	200
	-51.95
	56.49
	8.10
	12.73

	NMAR CAL-driven
	ppd5
	CLF
	200
	-17.12
	25.66
	-1.76
	7.55

	NMAR CAL-driven
	ppd5
	CLF+RE
	200
	-17.12
	25.66
	-1.82
	7.61

	NMAR CAL-driven
	ppd5
	KNN
	200
	-17.12
	25.66
	-3.02
	9.34

	NMAR CAL-driven
	ppd5
	MICE-2l.bin
	100
	-15.97
	24.67
	-2.99
	6.45

	NMAR CAL-driven
	ppd5
	MICE-logreg
	200
	-17.12
	25.66
	-1.82
	7.51

	NMAR CAL-driven
	ppd6
	CLF
	200
	-5.57
	11.75
	-1.90
	4.78

	NMAR CAL-driven
	ppd6
	CLF+RE
	200
	-5.57
	11.75
	-1.92
	4.78

	NMAR CAL-driven
	ppd6
	KNN
	200
	-5.57
	11.75
	-2.17
	5.92

	NMAR CAL-driven
	ppd6
	MICE-2l.bin
	100
	-5.24
	11.26
	-2.01
	4.61

	NMAR CAL-driven
	ppd6
	MICE-logreg
	200
	-5.57
	11.75
	-1.95
	4.86

	NMAR PPD-driven
	cal3
	CLF
	200
	-82.17
	83.61
	7.53
	10.82

	NMAR PPD-driven
	cal3
	CLF+RE
	200
	-82.17
	83.61
	7.56
	10.64

	NMAR PPD-driven
	cal3
	KNN
	200
	-82.17
	83.61
	5.59
	10.56

	NMAR PPD-driven
	cal3
	MICE-2l.bin
	100
	-82.83
	84.31
	5.74
	8.75

	NMAR PPD-driven
	cal3
	MICE-logreg
	200
	-82.17
	83.61
	7.44
	10.81

	NMAR PPD-driven
	cal4
	CLF
	200
	-72.01
	74.32
	9.54
	13.75

	NMAR PPD-driven
	cal4
	CLF+RE
	200
	-72.01
	74.32
	9.33
	13.18

	NMAR PPD-driven
	cal4
	KNN
	200
	-72.01
	74.32
	5.51
	13.47

	NMAR PPD-driven
	cal4
	MICE-2l.bin
	100
	-72.13
	74.60
	5.61
	10.36

	NMAR PPD-driven
	cal4
	MICE-logreg
	200
	-72.01
	74.32
	9.43
	13.93

	NMAR PPD-driven
	cal5
	CLF
	200
	-58.85
	62.80
	8.21
	14.05

	NMAR PPD-driven
	cal5
	CLF+RE
	200
	-58.85
	62.80
	7.79
	13.44

	NMAR PPD-driven
	cal5
	KNN
	200
	-58.85
	62.80
	3.02
	14.74

	NMAR PPD-driven
	cal5
	MICE-2l.bin
	100
	-58.42
	62.59
	3.46
	10.52

	NMAR PPD-driven
	cal5
	MICE-logreg
	200
	-58.85
	62.80
	8.21
	14.31

	NMAR PPD-driven
	ppd5
	CLF
	200
	-15.78
	23.80
	2.70
	10.18

	NMAR PPD-driven
	ppd5
	CLF+RE
	200
	-15.78
	23.80
	2.57
	10.09

	NMAR PPD-driven
	ppd5
	KNN
	200
	-15.78
	23.80
	1.48
	10.98

	NMAR PPD-driven
	ppd5
	MICE-2l.bin
	100
	-15.17
	23.60
	0.59
	7.06

	NMAR PPD-driven
	ppd5
	MICE-logreg
	200
	-15.78
	23.80
	2.64
	10.24

	NMAR PPD-driven
	ppd6
	CLF
	200
	-5.13
	10.93
	-1.40
	4.43

	NMAR PPD-driven
	ppd6
	CLF+RE
	200
	-5.13
	10.93
	-1.33
	4.41

	NMAR PPD-driven
	ppd6
	KNN
	200
	-5.13
	10.93
	-1.52
	5.65

	NMAR PPD-driven
	ppd6
	MICE-2l.bin
	100
	-4.88
	10.60
	-1.40
	3.95

	NMAR PPD-driven
	ppd6
	MICE-logreg
	200
	-5.13
	10.93
	-1.33
	4.55

	MCAR 20%/2%
	cal3
	CLF
	200
	-37.16
	39.40
	3.21
	5.04

	MCAR 20%/2%
	cal3
	CLF+RE
	200
	-37.16
	39.40
	3.20
	4.95

	MCAR 20%/2%
	cal3
	KNN
	200
	-37.16
	39.40
	2.35
	5.07

	MCAR 20%/2%
	cal3
	MICE-2l.bin
	100
	-36.94
	39.20
	2.23
	4.16

	MCAR 20%/2%
	cal3
	MICE-logreg
	200
	-37.16
	39.40
	3.18
	5.04

	MCAR 20%/2%
	cal4
	CLF
	200
	-32.86
	35.52
	4.04
	6.47

	MCAR 20%/2%
	cal4
	CLF+RE
	200
	-32.86
	35.52
	3.84
	6.11

	MCAR 20%/2%
	cal4
	KNN
	200
	-32.86
	35.52
	2.34
	6.56

	MCAR 20%/2%
	cal4
	MICE-2l.bin
	100
	-32.34
	35.00
	2.34
	5.04

	MCAR 20%/2%
	cal4
	MICE-logreg
	200
	-32.86
	35.52
	3.99
	6.55

	MCAR 20%/2%
	cal5
	CLF
	200
	-27.29
	30.69
	3.25
	6.57

	MCAR 20%/2%
	cal5
	CLF+RE
	200
	-27.29
	30.69
	3.08
	6.36

	MCAR 20%/2%
	cal5
	KNN
	200
	-27.29
	30.69
	1.21
	7.07

	MCAR 20%/2%
	cal5
	MICE-2l.bin
	100
	-26.59
	29.95
	1.11
	5.21

	MCAR 20%/2%
	cal5
	MICE-logreg
	200
	-27.29
	30.69
	3.25
	6.68

	MCAR 20%/2%
	ppd5
	CLF
	200
	-9.02
	13.93
	-0.99
	4.46

	MCAR 20%/2%
	ppd5
	CLF+RE
	200
	-9.02
	13.93
	-0.99
	4.43

	MCAR 20%/2%
	ppd5
	KNN
	200
	-9.02
	13.93
	-1.66
	5.50

	MCAR 20%/2%
	ppd5
	MICE-2l.bin
	100
	-8.36
	13.62
	-1.72
	4.10

	MCAR 20%/2%
	ppd5
	MICE-logreg
	200
	-9.02
	13.93
	-1.03
	4.51

	MCAR 20%/2%
	ppd6
	CLF
	200
	-2.95
	6.39
	-1.12
	2.87

	MCAR 20%/2%
	ppd6
	CLF+RE
	200
	-2.95
	6.39
	-1.08
	2.75

	MCAR 20%/2%
	ppd6
	KNN
	200
	-2.95
	6.39
	-1.18
	3.45

	MCAR 20%/2%
	ppd6
	MICE-2l.bin
	100
	-2.72
	6.32
	-0.96
	2.69

	MCAR 20%/2%
	ppd6
	MICE-logreg
	200
	-2.95
	6.39
	-1.07
	2.90

	MCAR 40%/8%
	cal3
	CLF
	200
	-76.61
	78.55
	6.67
	9.71

	MCAR 40%/8%
	cal3
	CLF+RE
	200
	-76.61
	78.55
	6.76
	9.65

	MCAR 40%/8%
	cal3
	KNN
	200
	-76.61
	78.55
	4.97
	9.55

	MCAR 40%/8%
	cal3
	MICE-2l.bin
	100
	-75.63
	77.67
	4.83
	7.50

	MCAR 40%/8%
	cal3
	MICE-logreg
	200
	-76.61
	78.55
	6.66
	9.78

	MCAR 40%/8%
	cal4
	CLF
	200
	-67.66
	70.66
	8.39
	12.26

	MCAR 40%/8%
	cal4
	CLF+RE
	200
	-67.66
	70.66
	8.30
	11.84

	MCAR 40%/8%
	cal4
	KNN
	200
	-67.66
	70.66
	4.84
	12.27

	MCAR 40%/8%
	cal4
	MICE-2l.bin
	100
	-66.20
	69.39
	4.68
	9.02

	MCAR 40%/8%
	cal4
	MICE-logreg
	200
	-67.66
	70.66
	8.36
	12.39

	MCAR 40%/8%
	cal5
	CLF
	200
	-56.17
	60.98
	6.76
	12.20

	MCAR 40%/8%
	cal5
	CLF+RE
	200
	-56.17
	60.98
	6.46
	11.80

	MCAR 40%/8%
	cal5
	KNN
	200
	-56.17
	60.98
	2.19
	13.22

	MCAR 40%/8%
	cal5
	MICE-2l.bin
	100
	-54.35
	59.28
	2.24
	9.00

	MCAR 40%/8%
	cal5
	MICE-logreg
	200
	-56.17
	60.98
	6.77
	12.43

	MCAR 40%/8%
	ppd5
	CLF
	200
	-18.59
	27.81
	-2.09
	8.03

	MCAR 40%/8%
	ppd5
	CLF+RE
	200
	-18.59
	27.81
	-2.13
	8.06

	MCAR 40%/8%
	ppd5
	KNN
	200
	-18.59
	27.81
	-3.44
	10.16

	MCAR 40%/8%
	ppd5
	MICE-2l.bin
	100
	-17.25
	26.89
	-3.44
	6.73

	MCAR 40%/8%
	ppd5
	MICE-logreg
	200
	-18.59
	27.81
	-2.21
	8.09

	MCAR 40%/8%
	ppd6
	CLF
	200
	-6.03
	12.72
	-2.17
	5.27

	MCAR 40%/8%
	ppd6
	CLF+RE
	200
	-6.03
	12.72
	-2.12
	5.10

	MCAR 40%/8%
	ppd6
	KNN
	200
	-6.03
	12.72
	-2.43
	6.23

	MCAR 40%/8%
	ppd6
	MICE-2l.bin
	100
	-5.62
	12.44
	-1.97
	4.58

	MCAR 40%/8%
	ppd6
	MICE-logreg
	200
	-6.03
	12.72
	-2.18
	5.20

	MCAR 60%/20%
	cal3
	CLF
	200
	-116.27
	117.98
	10.16
	14.34

	MCAR 60%/20%
	cal3
	CLF+RE
	200
	-116.27
	117.98
	10.14
	14.10

	MCAR 60%/20%
	cal3
	KNN
	200
	-116.27
	117.98
	7.38
	13.64

	MCAR 60%/20%
	cal3
	MICE-logreg
	200
	-116.27
	117.98
	10.13
	14.36

	MCAR 60%/20%
	cal4
	CLF
	200
	-102.75
	106.19
	12.82
	18.15

	MCAR 60%/20%
	cal4
	CLF+RE
	200
	-102.75
	106.19
	12.57
	17.56

	MCAR 60%/20%
	cal4
	KNN
	200
	-102.75
	106.19
	6.68
	17.39

	MCAR 60%/20%
	cal4
	MICE-logreg
	200
	-102.75
	106.19
	12.73
	18.25

	MCAR 60%/20%
	cal5
	CLF
	200
	-85.40
	91.70
	10.10
	17.88

	MCAR 60%/20%
	cal5
	CLF+RE
	200
	-85.40
	91.70
	9.91
	17.37

	MCAR 60%/20%
	cal5
	KNN
	200
	-85.40
	91.70
	3.17
	18.73

	MCAR 60%/20%
	cal5
	MICE-logreg
	200
	-85.40
	91.70
	10.18
	18.09

	MCAR 60%/20%
	ppd5
	CLF
	200
	-28.34
	41.84
	-3.34
	11.76

	MCAR 60%/20%
	ppd5
	CLF+RE
	200
	-28.34
	41.84
	-3.35
	11.76

	MCAR 60%/20%
	ppd5
	KNN
	200
	-28.34
	41.84
	-4.99
	14.61

	MCAR 60%/20%
	ppd5
	MICE-logreg
	200
	-28.34
	41.84
	-3.22
	11.78

	MCAR 60%/20%
	ppd6
	CLF
	200
	-9.23
	19.02
	-3.40
	7.64

	MCAR 60%/20%
	ppd6
	CLF+RE
	200
	-9.23
	19.02
	-3.39
	7.53

	MCAR 60%/20%
	ppd6
	KNN
	200
	-9.23
	19.02
	-4.04
	9.24

	MCAR 60%/20%
	ppd6
	MICE-logreg
	200
	-9.23
	19.02
	-3.39
	7.63




Table S4. Sample size stability (MCAR 20%/2%)
Site-level metrics for CAL ≥ 3 and PPD ≥ 5 across n = 50, 100, 200. Performance is stable across sample sizes.
	n
	Endpoint
	Method
	Brier
	Accuracy
	AUC
	Prev RMSE

	50
	cal3
	CLF
	0.09
	0.89
	0.78
	0.0111

	100
	cal3
	CLF
	0.09
	0.88
	0.78
	0.0109

	200
	cal3
	CLF
	0.09
	0.89
	0.77
	0.0108

	50
	cal3
	CLF+RE
	0.08
	0.90
	0.77
	0.0106

	100
	cal3
	CLF+RE
	0.09
	0.88
	0.78
	0.0104

	200
	cal3
	CLF+RE
	0.09
	0.89
	0.77
	0.0101

	50
	cal3
	KNN
	0.11
	0.89
	0.58
	0.0256

	100
	cal3
	KNN
	0.13
	0.87
	0.58
	0.0265

	200
	cal3
	KNN
	0.12
	0.88
	0.57
	0.0264

	50
	cal3
	MICE-logreg
	0.08
	0.89
	0.78
	0.0107

	100
	cal3
	MICE-logreg
	0.09
	0.88
	0.78
	0.0111

	200
	cal3
	MICE-logreg
	0.09
	0.89
	0.77
	0.0110

	50
	ppd5
	CLF
	0.11
	0.84
	0.85
	0.0117

	100
	ppd5
	CLF
	0.11
	0.85
	0.86
	0.0119

	200
	ppd5
	CLF
	0.12
	0.84
	0.85
	0.0120

	50
	ppd5
	CLF+RE
	0.11
	0.84
	0.84
	0.0115

	100
	ppd5
	CLF+RE
	0.11
	0.85
	0.85
	0.0117

	200
	ppd5
	CLF+RE
	0.12
	0.84
	0.85
	0.0118

	50
	ppd5
	KNN
	0.17
	0.83
	0.71
	0.0282

	100
	ppd5
	KNN
	0.16
	0.84
	0.73
	0.0269

	200
	ppd5
	KNN
	0.17
	0.83
	0.72
	0.0286

	50
	ppd5
	MICE-logreg
	0.11
	0.84
	0.85
	0.0117

	100
	ppd5
	MICE-logreg
	0.11
	0.85
	0.86
	0.0115

	200
	ppd5
	MICE-logreg
	0.12
	0.84
	0.85
	0.0120





Table S5. Computational runtime by method and sample size
Mean and median seconds per endpoint. MICE-2l.bin not available at n = 200 (memory failure).
	n
	Method
	Mean (s)
	Median (s)

	50
	CLF
	50.7
	46.9

	50
	CLF+RE
	63.0
	47.5

	50
	KNN
	146.1
	164.8

	50
	MICE-2l.bin
	409.7
	387.1

	50
	MICE-logreg
	12.0
	11.8

	100
	CLF
	96.2
	95.5

	100
	CLF+RE
	98.3
	96.9

	100
	KNN
	611.9
	687.4

	100
	MICE-2l.bin
	1100.1
	1043.1

	100
	MICE-logreg
	24.5
	24.4

	200
	CLF
	194.4
	194.8

	200
	CLF+RE
	198.8
	197.2

	200
	KNN
	2628.8
	2937.0

	200
	MICE-logreg
	51.0
	49.6




Table S6. Downstream disease progression: coefficient bias for CAL ≥ 3
Linear regression of disease count change on age, smoking, diabetes. Bias Reduction = |Obs Bias| / |Imp Bias|; values > 1 indicate imputation closer to truth. n = 200, 10 replicates, CLF-RE.
	Scenario
	Risk Factor
	Truth
	Obs Est.
	Obs Bias
	Imp Est.
	Imp Bias
	Bias Red.

	MCAR 40%/8%
	Age (std)
	-4.35
	-2.27
	2.08
	-4.21
	0.14
	14.6

	MCAR 40%/8%
	Diabetes
	-6.33
	-2.91
	3.42
	-5.61
	0.72
	4.7

	MCAR 40%/8%
	Smoker
	-7.38
	-4.85
	2.53
	-6.53
	0.85
	3.0

	MCAR 60%/20%
	Age (std)
	-4.35
	-1.75
	2.60
	-4.38
	-0.03
	82.9

	MCAR 60%/20%
	Diabetes
	-6.33
	-1.66
	4.67
	-5.49
	0.84
	5.5

	MCAR 60%/20%
	Smoker
	-7.38
	-3.19
	4.18
	-6.22
	1.15
	3.6

	NMAR (CAL-driven)
	Age (std)
	-4.35
	-1.49
	2.86
	-3.76
	0.59
	4.8

	NMAR (CAL-driven)
	Diabetes
	-6.33
	-4.41
	1.92
	-4.68
	1.65
	1.2

	NMAR (CAL-driven)
	Smoker
	-7.38
	-6.43
	0.94
	-5.62
	1.75
	0.5

	NMAR (PPD-driven)
	Age (std)
	-4.35
	-1.89
	2.46
	-4.35
	0.00
	246.0

	NMAR (PPD-driven)
	Diabetes
	-6.33
	-2.42
	3.91
	-5.72
	0.61
	6.4

	NMAR (PPD-driven)
	Smoker
	-7.38
	-1.96
	5.41
	-6.58
	0.79
	6.8




Table S7. Diagnosis-stratified prevalence comparisons (ODR masking experiments)
	scenario
	diagnosis_class
	endpoint
	mean_truth_prev
	mean_obs_prev
	mean_imp_prev
	total_sites

	Mask 5% sites
	Generalised Aggressive periodontitis
	cal3
	0.78
	0.78
	0.80
	3630.00

	Mask 5% sites
	Generalised Aggressive periodontitis
	cal4
	0.47
	0.47
	0.46
	3630.00

	Mask 5% sites
	Generalised Aggressive periodontitis
	cal5
	0.26
	0.26
	0.24
	3630.00

	Mask 5% sites
	Generalised Aggressive periodontitis
	ppd5
	0.20
	0.20
	0.19
	3630.00

	Mask 5% sites
	Generalised Aggressive periodontitis
	ppd6
	0.10
	0.10
	0.10
	3630.00

	Mask 5% sites
	Generalised Stage III periodontitis
	cal3
	0.82
	0.82
	0.83
	36900.00

	Mask 5% sites
	Generalised Stage III periodontitis
	cal4
	0.53
	0.53
	0.52
	36900.00

	Mask 5% sites
	Generalised Stage III periodontitis
	cal5
	0.37
	0.37
	0.35
	36900.00

	Mask 5% sites
	Generalised Stage III periodontitis
	ppd5
	0.27
	0.27
	0.26
	36900.00

	Mask 5% sites
	Generalised Stage III periodontitis
	ppd6
	0.14
	0.14
	0.14
	36900.00

	Mask 5% sites
	Generalised mild–moderate periodontitis
	cal3
	0.56
	0.56
	0.59
	3780.00

	Mask 5% sites
	Generalised mild–moderate periodontitis
	cal4
	0.39
	0.39
	0.39
	3780.00

	Mask 5% sites
	Generalised mild–moderate periodontitis
	cal5
	0.28
	0.28
	0.27
	3780.00

	Mask 5% sites
	Generalised mild–moderate periodontitis
	ppd5
	0.13
	0.14
	0.13
	3780.00

	Mask 5% sites
	Generalised mild–moderate periodontitis
	ppd6
	0.04
	0.04
	0.04
	3780.00

	Mask 5% sites
	Generalised severe periodontitis
	cal3
	0.84
	0.84
	0.85
	10020.00

	Mask 5% sites
	Generalised severe periodontitis
	cal4
	0.55
	0.55
	0.54
	10020.00

	Mask 5% sites
	Generalised severe periodontitis
	cal5
	0.38
	0.38
	0.36
	10020.00

	Mask 5% sites
	Generalised severe periodontitis
	ppd5
	0.25
	0.24
	0.23
	10020.00

	Mask 5% sites
	Generalised severe periodontitis
	ppd6
	0.12
	0.12
	0.11
	10020.00

	Mask 5% sites
	Localised Stage III periodontitis
	cal3
	0.51
	0.51
	0.53
	6150.00

	Mask 5% sites
	Localised Stage III periodontitis
	cal4
	0.22
	0.22
	0.23
	6150.00

	Mask 5% sites
	Localised Stage III periodontitis
	cal5
	0.12
	0.12
	0.11
	6150.00

	Mask 5% sites
	Localised Stage III periodontitis
	ppd5
	0.07
	0.07
	0.06
	6150.00

	Mask 5% sites
	Localised Stage III periodontitis
	ppd6
	0.04
	0.04
	0.04
	6150.00

	Mask 5% sites
	Localised mild–moderate periodontitis
	cal3
	0.47
	0.47
	0.49
	1620.00

	Mask 5% sites
	Localised mild–moderate periodontitis
	cal4
	0.23
	0.23
	0.22
	1620.00

	Mask 5% sites
	Localised mild–moderate periodontitis
	cal5
	0.07
	0.07
	0.07
	1620.00

	Mask 5% sites
	Localised mild–moderate periodontitis
	ppd5
	0.01
	0.01
	0.01
	1620.00

	Mask 5% sites
	Localised mild–moderate periodontitis
	ppd6
	0.00
	0.00
	0.00
	1620.00

	Mask 5% sites
	Localised severe periodontitis
	cal3
	0.61
	0.61
	0.63
	5190.00

	Mask 5% sites
	Localised severe periodontitis
	cal4
	0.33
	0.32
	0.33
	5190.00

	Mask 5% sites
	Localised severe periodontitis
	cal5
	0.18
	0.17
	0.16
	5190.00

	Mask 5% sites
	Localised severe periodontitis
	ppd5
	0.08
	0.08
	0.07
	5190.00

	Mask 5% sites
	Localised severe periodontitis
	ppd6
	0.03
	0.03
	0.03
	5190.00

	Mask 5% sites
	Localised/Generalised Stage IV periodontitis
	cal3
	0.86
	0.86
	0.87
	7800.00

	Mask 5% sites
	Localised/Generalised Stage IV periodontitis
	cal4
	0.68
	0.68
	0.68
	7800.00

	Mask 5% sites
	Localised/Generalised Stage IV periodontitis
	cal5
	0.53
	0.52
	0.51
	7800.00

	Mask 5% sites
	Localised/Generalised Stage IV periodontitis
	ppd5
	0.30
	0.30
	0.29
	7800.00

	Mask 5% sites
	Localised/Generalised Stage IV periodontitis
	ppd6
	0.19
	0.19
	0.18
	7800.00

	Mask 5% sites
	Localised/Generalised Stage I–II periodontitis
	cal3
	0.65
	0.65
	0.67
	9270.00

	Mask 5% sites
	Localised/Generalised Stage I–II periodontitis
	cal4
	0.25
	0.25
	0.26
	9270.00

	Mask 5% sites
	Localised/Generalised Stage I–II periodontitis
	cal5
	0.15
	0.15
	0.15
	9270.00

	Mask 5% sites
	Localised/Generalised Stage I–II periodontitis
	ppd5
	0.08
	0.08
	0.07
	9270.00

	Mask 5% sites
	Localised/Generalised Stage I–II periodontitis
	ppd6
	0.01
	0.01
	0.01
	9270.00

	Mask 5% sites
	Other / Unmapped
	cal3
	0.61
	0.61
	0.63
	15450.00

	Mask 5% sites
	Other / Unmapped
	cal4
	0.33
	0.33
	0.33
	15450.00

	Mask 5% sites
	Other / Unmapped
	cal5
	0.19
	0.19
	0.18
	15450.00

	Mask 5% sites
	Other / Unmapped
	ppd5
	0.12
	0.12
	0.11
	15450.00

	Mask 5% sites
	Other / Unmapped
	ppd6
	0.05
	0.05
	0.05
	15450.00

	Mask 10% sites
	Generalised Aggressive periodontitis
	cal3
	0.78
	0.78
	0.81
	3630.00

	Mask 10% sites
	Generalised Aggressive periodontitis
	cal4
	0.47
	0.47
	0.46
	3630.00

	Mask 10% sites
	Generalised Aggressive periodontitis
	cal5
	0.26
	0.26
	0.23
	3630.00

	Mask 10% sites
	Generalised Aggressive periodontitis
	ppd5
	0.20
	0.20
	0.18
	3630.00

	Mask 10% sites
	Generalised Aggressive periodontitis
	ppd6
	0.10
	0.10
	0.09
	3630.00

	Mask 10% sites
	Generalised Stage III periodontitis
	cal3
	0.82
	0.82
	0.84
	36900.00

	Mask 10% sites
	Generalised Stage III periodontitis
	cal4
	0.53
	0.53
	0.51
	36900.00

	Mask 10% sites
	Generalised Stage III periodontitis
	cal5
	0.37
	0.37
	0.34
	36900.00

	Mask 10% sites
	Generalised Stage III periodontitis
	ppd5
	0.27
	0.27
	0.25
	36900.00

	Mask 10% sites
	Generalised Stage III periodontitis
	ppd6
	0.14
	0.14
	0.13
	36900.00

	Mask 10% sites
	Generalised mild–moderate periodontitis
	cal3
	0.56
	0.56
	0.61
	3780.00

	Mask 10% sites
	Generalised mild–moderate periodontitis
	cal4
	0.39
	0.39
	0.40
	3780.00

	Mask 10% sites
	Generalised mild–moderate periodontitis
	cal5
	0.28
	0.29
	0.26
	3780.00

	Mask 10% sites
	Generalised mild–moderate periodontitis
	ppd5
	0.13
	0.14
	0.12
	3780.00

	Mask 10% sites
	Generalised mild–moderate periodontitis
	ppd6
	0.04
	0.04
	0.03
	3780.00

	Mask 10% sites
	Generalised severe periodontitis
	cal3
	0.84
	0.84
	0.86
	10020.00

	Mask 10% sites
	Generalised severe periodontitis
	cal4
	0.55
	0.55
	0.53
	10020.00

	Mask 10% sites
	Generalised severe periodontitis
	cal5
	0.38
	0.38
	0.35
	10020.00

	Mask 10% sites
	Generalised severe periodontitis
	ppd5
	0.25
	0.25
	0.22
	10020.00

	Mask 10% sites
	Generalised severe periodontitis
	ppd6
	0.12
	0.12
	0.11
	10020.00

	Mask 10% sites
	Localised Stage III periodontitis
	cal3
	0.51
	0.50
	0.55
	6150.00

	Mask 10% sites
	Localised Stage III periodontitis
	cal4
	0.22
	0.22
	0.23
	6150.00

	Mask 10% sites
	Localised Stage III periodontitis
	cal5
	0.12
	0.12
	0.11
	6150.00

	Mask 10% sites
	Localised Stage III periodontitis
	ppd5
	0.07
	0.07
	0.06
	6150.00

	Mask 10% sites
	Localised Stage III periodontitis
	ppd6
	0.04
	0.04
	0.04
	6150.00

	Mask 10% sites
	Localised mild–moderate periodontitis
	cal3
	0.47
	0.47
	0.52
	1620.00

	Mask 10% sites
	Localised mild–moderate periodontitis
	cal4
	0.23
	0.23
	0.23
	1620.00

	Mask 10% sites
	Localised mild–moderate periodontitis
	cal5
	0.07
	0.07
	0.07
	1620.00

	Mask 10% sites
	Localised mild–moderate periodontitis
	ppd5
	0.01
	0.01
	0.01
	1620.00

	Mask 10% sites
	Localised mild–moderate periodontitis
	ppd6
	0.00
	0.00
	0.00
	1620.00

	Mask 10% sites
	Localised severe periodontitis
	cal3
	0.61
	0.61
	0.65
	5190.00

	Mask 10% sites
	Localised severe periodontitis
	cal4
	0.33
	0.33
	0.33
	5190.00

	Mask 10% sites
	Localised severe periodontitis
	cal5
	0.18
	0.17
	0.16
	5190.00

	Mask 10% sites
	Localised severe periodontitis
	ppd5
	0.08
	0.08
	0.07
	5190.00

	Mask 10% sites
	Localised severe periodontitis
	ppd6
	0.03
	0.03
	0.03
	5190.00

	Mask 10% sites
	Localised/Generalised Stage IV periodontitis
	cal3
	0.86
	0.86
	0.88
	7800.00

	Mask 10% sites
	Localised/Generalised Stage IV periodontitis
	cal4
	0.68
	0.68
	0.67
	7800.00

	Mask 10% sites
	Localised/Generalised Stage IV periodontitis
	cal5
	0.53
	0.52
	0.49
	7800.00

	Mask 10% sites
	Localised/Generalised Stage IV periodontitis
	ppd5
	0.30
	0.30
	0.27
	7800.00

	Mask 10% sites
	Localised/Generalised Stage IV periodontitis
	ppd6
	0.19
	0.19
	0.17
	7800.00

	Mask 10% sites
	Localised/Generalised Stage I–II periodontitis
	cal3
	0.65
	0.65
	0.68
	9270.00

	Mask 10% sites
	Localised/Generalised Stage I–II periodontitis
	cal4
	0.25
	0.25
	0.26
	9270.00

	Mask 10% sites
	Localised/Generalised Stage I–II periodontitis
	cal5
	0.15
	0.15
	0.14
	9270.00

	Mask 10% sites
	Localised/Generalised Stage I–II periodontitis
	ppd5
	0.08
	0.08
	0.07
	9270.00

	Mask 10% sites
	Localised/Generalised Stage I–II periodontitis
	ppd6
	0.01
	0.01
	0.01
	9270.00

	Mask 10% sites
	Other / Unmapped
	cal3
	0.61
	0.61
	0.65
	15450.00

	Mask 10% sites
	Other / Unmapped
	cal4
	0.33
	0.33
	0.33
	15450.00

	Mask 10% sites
	Other / Unmapped
	cal5
	0.19
	0.19
	0.17
	15450.00

	Mask 10% sites
	Other / Unmapped
	ppd5
	0.12
	0.12
	0.11
	15450.00

	Mask 10% sites
	Other / Unmapped
	ppd6
	0.05
	0.05
	0.05
	15450.00

	Mask 20% sites
	Generalised Aggressive periodontitis
	cal3
	0.78
	0.78
	0.82
	3630.00

	Mask 20% sites
	Generalised Aggressive periodontitis
	cal4
	0.47
	0.47
	0.45
	3630.00

	Mask 20% sites
	Generalised Aggressive periodontitis
	cal5
	0.26
	0.26
	0.21
	3630.00

	Mask 20% sites
	Generalised Aggressive periodontitis
	ppd5
	0.20
	0.20
	0.17
	3630.00

	Mask 20% sites
	Generalised Aggressive periodontitis
	ppd6
	0.10
	0.10
	0.08
	3630.00

	Mask 20% sites
	Generalised Stage III periodontitis
	cal3
	0.82
	0.82
	0.85
	36900.00

	Mask 20% sites
	Generalised Stage III periodontitis
	cal4
	0.53
	0.52
	0.49
	36900.00

	Mask 20% sites
	Generalised Stage III periodontitis
	cal5
	0.37
	0.37
	0.30
	36900.00

	Mask 20% sites
	Generalised Stage III periodontitis
	ppd5
	0.27
	0.27
	0.22
	36900.00

	Mask 20% sites
	Generalised Stage III periodontitis
	ppd6
	0.14
	0.14
	0.12
	36900.00

	Mask 20% sites
	Generalised mild–moderate periodontitis
	cal3
	0.56
	0.56
	0.65
	3780.00

	Mask 20% sites
	Generalised mild–moderate periodontitis
	cal4
	0.39
	0.38
	0.40
	3780.00

	Mask 20% sites
	Generalised mild–moderate periodontitis
	cal5
	0.28
	0.28
	0.23
	3780.00

	Mask 20% sites
	Generalised mild–moderate periodontitis
	ppd5
	0.13
	0.13
	0.10
	3780.00

	Mask 20% sites
	Generalised mild–moderate periodontitis
	ppd6
	0.04
	0.04
	0.03
	3780.00

	Mask 20% sites
	Generalised severe periodontitis
	cal3
	0.84
	0.84
	0.87
	10020.00

	Mask 20% sites
	Generalised severe periodontitis
	cal4
	0.55
	0.55
	0.50
	10020.00

	Mask 20% sites
	Generalised severe periodontitis
	cal5
	0.38
	0.38
	0.31
	10020.00

	Mask 20% sites
	Generalised severe periodontitis
	ppd5
	0.25
	0.25
	0.20
	10020.00

	Mask 20% sites
	Generalised severe periodontitis
	ppd6
	0.12
	0.12
	0.10
	10020.00

	Mask 20% sites
	Localised Stage III periodontitis
	cal3
	0.51
	0.51
	0.61
	6150.00

	Mask 20% sites
	Localised Stage III periodontitis
	cal4
	0.22
	0.22
	0.23
	6150.00

	Mask 20% sites
	Localised Stage III periodontitis
	cal5
	0.12
	0.12
	0.09
	6150.00

	Mask 20% sites
	Localised Stage III periodontitis
	ppd5
	0.07
	0.07
	0.05
	6150.00

	Mask 20% sites
	Localised Stage III periodontitis
	ppd6
	0.04
	0.04
	0.03
	6150.00

	Mask 20% sites
	Localised mild–moderate periodontitis
	cal3
	0.47
	0.46
	0.57
	1620.00

	Mask 20% sites
	Localised mild–moderate periodontitis
	cal4
	0.23
	0.22
	0.21
	1620.00

	Mask 20% sites
	Localised mild–moderate periodontitis
	cal5
	0.07
	0.07
	0.06
	1620.00

	Mask 20% sites
	Localised mild–moderate periodontitis
	ppd5
	0.01
	0.01
	0.01
	1620.00

	Mask 20% sites
	Localised mild–moderate periodontitis
	ppd6
	0.00
	0.00
	0.00
	1620.00

	Mask 20% sites
	Localised severe periodontitis
	cal3
	0.61
	0.61
	0.69
	5190.00

	Mask 20% sites
	Localised severe periodontitis
	cal4
	0.33
	0.33
	0.33
	5190.00

	Mask 20% sites
	Localised severe periodontitis
	cal5
	0.18
	0.18
	0.14
	5190.00

	Mask 20% sites
	Localised severe periodontitis
	ppd5
	0.08
	0.08
	0.06
	5190.00

	Mask 20% sites
	Localised severe periodontitis
	ppd6
	0.03
	0.03
	0.03
	5190.00

	Mask 20% sites
	Localised/Generalised Stage IV periodontitis
	cal3
	0.86
	0.86
	0.89
	7800.00

	Mask 20% sites
	Localised/Generalised Stage IV periodontitis
	cal4
	0.68
	0.69
	0.66
	7800.00

	Mask 20% sites
	Localised/Generalised Stage IV periodontitis
	cal5
	0.53
	0.53
	0.45
	7800.00

	Mask 20% sites
	Localised/Generalised Stage IV periodontitis
	ppd5
	0.30
	0.31
	0.25
	7800.00

	Mask 20% sites
	Localised/Generalised Stage IV periodontitis
	ppd6
	0.19
	0.19
	0.16
	7800.00

	Mask 20% sites
	Localised/Generalised Stage I–II periodontitis
	cal3
	0.65
	0.65
	0.73
	9270.00

	Mask 20% sites
	Localised/Generalised Stage I–II periodontitis
	cal4
	0.25
	0.26
	0.27
	9270.00

	Mask 20% sites
	Localised/Generalised Stage I–II periodontitis
	cal5
	0.15
	0.15
	0.13
	9270.00

	Mask 20% sites
	Localised/Generalised Stage I–II periodontitis
	ppd5
	0.08
	0.08
	0.07
	9270.00

	Mask 20% sites
	Localised/Generalised Stage I–II periodontitis
	ppd6
	0.01
	0.01
	0.01
	9270.00

	Mask 20% sites
	Other / Unmapped
	cal3
	0.61
	0.62
	0.69
	15450.00

	Mask 20% sites
	Other / Unmapped
	cal4
	0.33
	0.33
	0.32
	15450.00

	Mask 20% sites
	Other / Unmapped
	cal5
	0.19
	0.19
	0.15
	15450.00

	Mask 20% sites
	Other / Unmapped
	ppd5
	0.12
	0.12
	0.09
	15450.00

	Mask 20% sites
	Other / Unmapped
	ppd6
	0.05
	0.05
	0.04
	15450.00

	NMAR (CAL-driven)
	Generalised Aggressive periodontitis
	cal3
	0.78
	0.82
	0.85
	3630.00

	NMAR (CAL-driven)
	Generalised Aggressive periodontitis
	cal4
	0.47
	0.49
	0.47
	3630.00

	NMAR (CAL-driven)
	Generalised Aggressive periodontitis
	cal5
	0.26
	0.27
	0.23
	3630.00

	NMAR (CAL-driven)
	Generalised Aggressive periodontitis
	ppd5
	0.20
	0.21
	0.19
	3630.00

	NMAR (CAL-driven)
	Generalised Aggressive periodontitis
	ppd6
	0.10
	0.10
	0.09
	3630.00

	NMAR (CAL-driven)
	Generalised Stage III periodontitis
	cal3
	0.82
	0.85
	0.87
	36900.00

	NMAR (CAL-driven)
	Generalised Stage III periodontitis
	cal4
	0.53
	0.55
	0.52
	36900.00

	NMAR (CAL-driven)
	Generalised Stage III periodontitis
	cal5
	0.37
	0.38
	0.34
	36900.00

	NMAR (CAL-driven)
	Generalised Stage III periodontitis
	ppd5
	0.27
	0.29
	0.25
	36900.00

	NMAR (CAL-driven)
	Generalised Stage III periodontitis
	ppd6
	0.14
	0.15
	0.13
	36900.00

	NMAR (CAL-driven)
	Generalised mild–moderate periodontitis
	cal3
	0.56
	0.62
	0.69
	3780.00

	NMAR (CAL-driven)
	Generalised mild–moderate periodontitis
	cal4
	0.39
	0.43
	0.42
	3780.00

	NMAR (CAL-driven)
	Generalised mild–moderate periodontitis
	cal5
	0.28
	0.31
	0.26
	3780.00

	NMAR (CAL-driven)
	Generalised mild–moderate periodontitis
	ppd5
	0.13
	0.15
	0.12
	3780.00

	NMAR (CAL-driven)
	Generalised mild–moderate periodontitis
	ppd6
	0.04
	0.04
	0.03
	3780.00

	NMAR (CAL-driven)
	Generalised severe periodontitis
	cal3
	0.84
	0.87
	0.89
	10020.00

	NMAR (CAL-driven)
	Generalised severe periodontitis
	cal4
	0.55
	0.57
	0.54
	10020.00

	NMAR (CAL-driven)
	Generalised severe periodontitis
	cal5
	0.38
	0.40
	0.35
	10020.00

	NMAR (CAL-driven)
	Generalised severe periodontitis
	ppd5
	0.25
	0.26
	0.22
	10020.00

	NMAR (CAL-driven)
	Generalised severe periodontitis
	ppd6
	0.12
	0.13
	0.11
	10020.00

	NMAR (CAL-driven)
	Localised Stage III periodontitis
	cal3
	0.51
	0.57
	0.65
	6150.00

	NMAR (CAL-driven)
	Localised Stage III periodontitis
	cal4
	0.22
	0.25
	0.23
	6150.00

	NMAR (CAL-driven)
	Localised Stage III periodontitis
	cal5
	0.12
	0.13
	0.11
	6150.00

	NMAR (CAL-driven)
	Localised Stage III periodontitis
	ppd5
	0.07
	0.08
	0.06
	6150.00

	NMAR (CAL-driven)
	Localised Stage III periodontitis
	ppd6
	0.04
	0.04
	0.04
	6150.00

	NMAR (CAL-driven)
	Localised mild–moderate periodontitis
	cal3
	0.47
	0.53
	0.62
	1620.00

	NMAR (CAL-driven)
	Localised mild–moderate periodontitis
	cal4
	0.23
	0.26
	0.24
	1620.00

	NMAR (CAL-driven)
	Localised mild–moderate periodontitis
	cal5
	0.07
	0.08
	0.07
	1620.00

	NMAR (CAL-driven)
	Localised mild–moderate periodontitis
	ppd5
	0.01
	0.01
	0.01
	1620.00

	NMAR (CAL-driven)
	Localised mild–moderate periodontitis
	ppd6
	0.00
	0.00
	0.00
	1620.00

	NMAR (CAL-driven)
	Localised severe periodontitis
	cal3
	0.61
	0.67
	0.73
	5190.00

	NMAR (CAL-driven)
	Localised severe periodontitis
	cal4
	0.33
	0.36
	0.34
	5190.00

	NMAR (CAL-driven)
	Localised severe periodontitis
	cal5
	0.18
	0.19
	0.16
	5190.00

	NMAR (CAL-driven)
	Localised severe periodontitis
	ppd5
	0.08
	0.09
	0.07
	5190.00

	NMAR (CAL-driven)
	Localised severe periodontitis
	ppd6
	0.03
	0.04
	0.03
	5190.00

	NMAR (CAL-driven)
	Localised/Generalised Stage IV periodontitis
	cal3
	0.86
	0.89
	0.91
	7800.00

	NMAR (CAL-driven)
	Localised/Generalised Stage IV periodontitis
	cal4
	0.68
	0.71
	0.69
	7800.00

	NMAR (CAL-driven)
	Localised/Generalised Stage IV periodontitis
	cal5
	0.53
	0.54
	0.49
	7800.00

	NMAR (CAL-driven)
	Localised/Generalised Stage IV periodontitis
	ppd5
	0.30
	0.32
	0.27
	7800.00

	NMAR (CAL-driven)
	Localised/Generalised Stage IV periodontitis
	ppd6
	0.19
	0.20
	0.17
	7800.00

	NMAR (CAL-driven)
	Localised/Generalised Stage I–II periodontitis
	cal3
	0.65
	0.70
	0.76
	9270.00

	NMAR (CAL-driven)
	Localised/Generalised Stage I–II periodontitis
	cal4
	0.25
	0.27
	0.28
	9270.00

	NMAR (CAL-driven)
	Localised/Generalised Stage I–II periodontitis
	cal5
	0.15
	0.16
	0.14
	9270.00

	NMAR (CAL-driven)
	Localised/Generalised Stage I–II periodontitis
	ppd5
	0.08
	0.08
	0.07
	9270.00

	NMAR (CAL-driven)
	Localised/Generalised Stage I–II periodontitis
	ppd6
	0.01
	0.01
	0.01
	9270.00

	NMAR (CAL-driven)
	Other / Unmapped
	cal3
	0.61
	0.67
	0.73
	15450.00

	NMAR (CAL-driven)
	Other / Unmapped
	cal4
	0.33
	0.36
	0.34
	15450.00

	NMAR (CAL-driven)
	Other / Unmapped
	cal5
	0.19
	0.20
	0.17
	15450.00

	NMAR (CAL-driven)
	Other / Unmapped
	ppd5
	0.12
	0.13
	0.11
	15450.00

	NMAR (CAL-driven)
	Other / Unmapped
	ppd6
	0.05
	0.06
	0.05
	15450.00

	NMAR (PPD-driven)
	Generalised Aggressive periodontitis
	cal3
	0.78
	0.80
	0.84
	3630.00

	NMAR (PPD-driven)
	Generalised Aggressive periodontitis
	cal4
	0.47
	0.50
	0.46
	3630.00

	NMAR (PPD-driven)
	Generalised Aggressive periodontitis
	cal5
	0.26
	0.30
	0.26
	3630.00

	NMAR (PPD-driven)
	Generalised Aggressive periodontitis
	ppd5
	0.20
	0.24
	0.23
	3630.00

	NMAR (PPD-driven)
	Generalised Aggressive periodontitis
	ppd6
	0.10
	0.12
	0.09
	3630.00

	NMAR (PPD-driven)
	Generalised Stage III periodontitis
	cal3
	0.82
	0.83
	0.87
	36900.00

	NMAR (PPD-driven)
	Generalised Stage III periodontitis
	cal4
	0.53
	0.56
	0.52
	36900.00

	NMAR (PPD-driven)
	Generalised Stage III periodontitis
	cal5
	0.37
	0.41
	0.35
	36900.00

	NMAR (PPD-driven)
	Generalised Stage III periodontitis
	ppd5
	0.27
	0.32
	0.27
	36900.00

	NMAR (PPD-driven)
	Generalised Stage III periodontitis
	ppd6
	0.14
	0.17
	0.14
	36900.00

	NMAR (PPD-driven)
	Generalised mild–moderate periodontitis
	cal3
	0.56
	0.57
	0.67
	3780.00

	NMAR (PPD-driven)
	Generalised mild–moderate periodontitis
	cal4
	0.39
	0.41
	0.42
	3780.00

	NMAR (PPD-driven)
	Generalised mild–moderate periodontitis
	cal5
	0.28
	0.31
	0.26
	3780.00

	NMAR (PPD-driven)
	Generalised mild–moderate periodontitis
	ppd5
	0.13
	0.16
	0.13
	3780.00

	NMAR (PPD-driven)
	Generalised mild–moderate periodontitis
	ppd6
	0.04
	0.05
	0.04
	3780.00

	NMAR (PPD-driven)
	Generalised severe periodontitis
	cal3
	0.84
	0.85
	0.88
	10020.00

	NMAR (PPD-driven)
	Generalised severe periodontitis
	cal4
	0.55
	0.57
	0.53
	10020.00

	NMAR (PPD-driven)
	Generalised severe periodontitis
	cal5
	0.38
	0.42
	0.35
	10020.00

	NMAR (PPD-driven)
	Generalised severe periodontitis
	ppd5
	0.25
	0.29
	0.24
	10020.00

	NMAR (PPD-driven)
	Generalised severe periodontitis
	ppd6
	0.12
	0.14
	0.11
	10020.00

	NMAR (PPD-driven)
	Localised Stage III periodontitis
	cal3
	0.51
	0.51
	0.63
	6150.00

	NMAR (PPD-driven)
	Localised Stage III periodontitis
	cal4
	0.22
	0.24
	0.24
	6150.00

	NMAR (PPD-driven)
	Localised Stage III periodontitis
	cal5
	0.12
	0.13
	0.12
	6150.00

	NMAR (PPD-driven)
	Localised Stage III periodontitis
	ppd5
	0.07
	0.08
	0.06
	6150.00

	NMAR (PPD-driven)
	Localised Stage III periodontitis
	ppd6
	0.04
	0.05
	0.04
	6150.00

	NMAR (PPD-driven)
	Localised mild–moderate periodontitis
	cal3
	0.47
	0.47
	0.60
	1620.00

	NMAR (PPD-driven)
	Localised mild–moderate periodontitis
	cal4
	0.23
	0.23
	0.22
	1620.00

	NMAR (PPD-driven)
	Localised mild–moderate periodontitis
	cal5
	0.07
	0.07
	0.07
	1620.00

	NMAR (PPD-driven)
	Localised mild–moderate periodontitis
	ppd5
	0.01
	0.01
	0.01
	1620.00

	NMAR (PPD-driven)
	Localised mild–moderate periodontitis
	ppd6
	0.00
	0.00
	0.00
	1620.00

	NMAR (PPD-driven)
	Localised severe periodontitis
	cal3
	0.61
	0.62
	0.71
	5190.00

	NMAR (PPD-driven)
	Localised severe periodontitis
	cal4
	0.33
	0.34
	0.34
	5190.00

	NMAR (PPD-driven)
	Localised severe periodontitis
	cal5
	0.18
	0.20
	0.17
	5190.00

	NMAR (PPD-driven)
	Localised severe periodontitis
	ppd5
	0.08
	0.10
	0.08
	5190.00

	NMAR (PPD-driven)
	Localised severe periodontitis
	ppd6
	0.03
	0.04
	0.03
	5190.00

	NMAR (PPD-driven)
	Localised/Generalised Stage IV periodontitis
	cal3
	0.86
	0.87
	0.90
	7800.00

	NMAR (PPD-driven)
	Localised/Generalised Stage IV periodontitis
	cal4
	0.68
	0.71
	0.68
	7800.00

	NMAR (PPD-driven)
	Localised/Generalised Stage IV periodontitis
	cal5
	0.53
	0.56
	0.48
	7800.00

	NMAR (PPD-driven)
	Localised/Generalised Stage IV periodontitis
	ppd5
	0.30
	0.36
	0.29
	7800.00

	NMAR (PPD-driven)
	Localised/Generalised Stage IV periodontitis
	ppd6
	0.19
	0.22
	0.18
	7800.00

	NMAR (PPD-driven)
	Localised/Generalised Stage I–II periodontitis
	cal3
	0.65
	0.65
	0.74
	9270.00

	NMAR (PPD-driven)
	Localised/Generalised Stage I–II periodontitis
	cal4
	0.25
	0.26
	0.29
	9270.00

	NMAR (PPD-driven)
	Localised/Generalised Stage I–II periodontitis
	cal5
	0.15
	0.17
	0.16
	9270.00

	NMAR (PPD-driven)
	Localised/Generalised Stage I–II periodontitis
	ppd5
	0.08
	0.10
	0.08
	9270.00

	NMAR (PPD-driven)
	Localised/Generalised Stage I–II periodontitis
	ppd6
	0.01
	0.01
	0.01
	9270.00

	NMAR (PPD-driven)
	Other / Unmapped
	cal3
	0.61
	0.63
	0.71
	15450.00

	NMAR (PPD-driven)
	Other / Unmapped
	cal4
	0.33
	0.35
	0.33
	15450.00

	NMAR (PPD-driven)
	Other / Unmapped
	cal5
	0.19
	0.21
	0.18
	15450.00

	NMAR (PPD-driven)
	Other / Unmapped
	ppd5
	0.12
	0.14
	0.11
	15450.00

	NMAR (PPD-driven)
	Other / Unmapped
	ppd6
	0.05
	0.06
	0.05
	15450.00




Table S8. NMAR sensitivity: simulation site-level bias
	Scenario
	Description
	Endpoint
	Obs_bias
	Imp_bias

	nmar_cal_base
	Outcome-dependent (CAL ≥3mm prioritized, shallow 30%% / deep 10%%)
	cal3
	0.03
	0.02

	nmar_cal_base
	Outcome-dependent (CAL ≥3mm prioritized, shallow 30%% / deep 10%%)
	cal4
	0.03
	0.01

	nmar_cal_base
	Outcome-dependent (CAL ≥3mm prioritized, shallow 30%% / deep 10%%)
	cal5
	0.02
	0.00

	nmar_cal_base
	Outcome-dependent (CAL ≥3mm prioritized, shallow 30%% / deep 10%%)
	ppd5
	0.02
	0.00

	nmar_cal_base
	Outcome-dependent (CAL ≥3mm prioritized, shallow 30%% / deep 10%%)
	ppd6
	0.00
	NA

	nmar_cal_light
	Outcome-dependent (CAL ≥3mm prioritized, shallow 20%% / deep 5%%)
	cal3
	0.01
	0.01

	nmar_cal_light
	Outcome-dependent (CAL ≥3mm prioritized, shallow 20%% / deep 5%%)
	cal4
	0.01
	0.00

	nmar_cal_light
	Outcome-dependent (CAL ≥3mm prioritized, shallow 20%% / deep 5%%)
	cal5
	0.01
	0.00

	nmar_cal_light
	Outcome-dependent (CAL ≥3mm prioritized, shallow 20%% / deep 5%%)
	ppd5
	-0.00
	-0.00

	nmar_cal_light
	Outcome-dependent (CAL ≥3mm prioritized, shallow 20%% / deep 5%%)
	ppd6
	-0.00
	-0.00

	nmar_cal_heavy
	Outcome-dependent (CAL ≥3mm prioritized, shallow 40%% / deep 15%%)
	cal3
	0.03
	0.03

	nmar_cal_heavy
	Outcome-dependent (CAL ≥3mm prioritized, shallow 40%% / deep 15%%)
	cal4
	0.02
	0.02

	nmar_cal_heavy
	Outcome-dependent (CAL ≥3mm prioritized, shallow 40%% / deep 15%%)
	cal5
	0.02
	0.01

	nmar_cal_heavy
	Outcome-dependent (CAL ≥3mm prioritized, shallow 40%% / deep 15%%)
	ppd5
	0.01
	NA

	nmar_cal_heavy
	Outcome-dependent (CAL ≥3mm prioritized, shallow 40%% / deep 15%%)
	ppd6
	-0.00
	-0.00

	nmar_ppd_base
	Outcome-dependent (PPD ≥5mm prioritized, shallow 25%% / deep 5%%)
	cal3
	0.01
	0.00

	nmar_ppd_base
	Outcome-dependent (PPD ≥5mm prioritized, shallow 25%% / deep 5%%)
	cal4
	0.01
	-0.00

	nmar_ppd_base
	Outcome-dependent (PPD ≥5mm prioritized, shallow 25%% / deep 5%%)
	cal5
	0.01
	0.00

	nmar_ppd_base
	Outcome-dependent (PPD ≥5mm prioritized, shallow 25%% / deep 5%%)
	ppd5
	0.04
	NA

	nmar_ppd_base
	Outcome-dependent (PPD ≥5mm prioritized, shallow 25%% / deep 5%%)
	ppd6
	0.01
	0.00

	nmar_ppd_light
	Outcome-dependent (PPD ≥5mm prioritized, shallow 20%% / deep 5%%)
	cal3
	-0.00
	-0.00

	nmar_ppd_light
	Outcome-dependent (PPD ≥5mm prioritized, shallow 20%% / deep 5%%)
	cal4
	0.00
	-0.00

	nmar_ppd_light
	Outcome-dependent (PPD ≥5mm prioritized, shallow 20%% / deep 5%%)
	cal5
	0.01
	0.00

	nmar_ppd_light
	Outcome-dependent (PPD ≥5mm prioritized, shallow 20%% / deep 5%%)
	ppd5
	0.03
	0.02

	nmar_ppd_light
	Outcome-dependent (PPD ≥5mm prioritized, shallow 20%% / deep 5%%)
	ppd6
	0.01
	0.00

	nmar_ppd_heavy
	Outcome-dependent (PPD ≥5mm prioritized, shallow 35%% / deep 10%%)
	cal3
	0.01
	0.01

	nmar_ppd_heavy
	Outcome-dependent (PPD ≥5mm prioritized, shallow 35%% / deep 10%%)
	cal4
	0.02
	-0.00

	nmar_ppd_heavy
	Outcome-dependent (PPD ≥5mm prioritized, shallow 35%% / deep 10%%)
	cal5
	0.04
	0.01

	nmar_ppd_heavy
	Outcome-dependent (PPD ≥5mm prioritized, shallow 35%% / deep 10%%)
	ppd5
	0.07
	NA

	nmar_ppd_heavy
	Outcome-dependent (PPD ≥5mm prioritized, shallow 35%% / deep 10%%)
	ppd6
	0.02
	0.01




Table S9. NMAR sensitivity: simulation patient-level bias
	Scenario
	Endpoint
	Obs_bias
	Imp_bias

	nmar_cal_base
	cal3
	-67.83
	3.82

	nmar_cal_base
	cal4
	-60.09
	1.99

	nmar_cal_base
	cal5
	-51.35
	0.64

	nmar_cal_base
	ppd5
	-18.16
	0.39

	nmar_cal_light
	cal3
	-66.12
	1.23

	nmar_cal_light
	cal4
	-59.03
	0.95

	nmar_cal_light
	cal5
	-50.39
	0.61

	nmar_cal_light
	ppd5
	-19.15
	-0.36

	nmar_cal_light
	ppd6
	-6.31
	-0.35

	nmar_cal_heavy
	cal3
	-75.53
	5.03

	nmar_cal_heavy
	cal4
	-67.52
	3.51

	nmar_cal_heavy
	cal5
	-57.55
	2.27

	nmar_cal_heavy
	ppd6
	-7.19
	-0.36

	nmar_ppd_base
	cal3
	-78.63
	0.09

	nmar_ppd_base
	cal4
	-69.80
	-0.43

	nmar_ppd_base
	cal5
	-58.56
	0.29

	nmar_ppd_base
	ppd6
	-6.16
	0.64

	nmar_ppd_light
	cal3
	-75.13
	-0.39

	nmar_ppd_light
	cal4
	-66.71
	-0.59

	nmar_ppd_light
	cal5
	-56.01
	0.62

	nmar_ppd_light
	ppd5
	-18.25
	3.93

	nmar_ppd_light
	ppd6
	-6.00
	0.87

	nmar_ppd_heavy
	cal3
	-86.88
	1.01

	nmar_ppd_heavy
	cal4
	-76.52
	-0.17

	nmar_ppd_heavy
	cal5
	-63.51
	2.55

	nmar_ppd_heavy
	ppd6
	-5.84
	1.35




Table S10. NMAR sensitivity: ODR site-level bias
	Scenario
	Description
	Endpoint
	Obs_bias
	Imp_bias
	Mask_rate

	nmar_cal_base
	NMAR CAL: shallow 30% / deep 10%
	cal3
	0.05
	0.08
	0.16

	nmar_cal_base
	NMAR CAL: shallow 30% / deep 10%
	cal4
	0.03
	0.00
	0.16

	nmar_cal_base
	NMAR CAL: shallow 30% / deep 10%
	cal5
	0.02
	-0.03
	0.16

	nmar_cal_base
	NMAR CAL: shallow 30% / deep 10%
	ppd5
	0.01
	-0.02
	0.15

	nmar_cal_base
	NMAR CAL: shallow 30% / deep 10%
	ppd6
	0.01
	-0.01
	0.15

	nmar_cal_light
	NMAR CAL: shallow 20% / deep 5%
	cal3
	0.03
	0.05
	0.09

	nmar_cal_light
	NMAR CAL: shallow 20% / deep 5%
	cal4
	0.02
	0.00
	0.09

	nmar_cal_light
	NMAR CAL: shallow 20% / deep 5%
	cal5
	0.01
	-0.01
	0.09

	nmar_cal_light
	NMAR CAL: shallow 20% / deep 5%
	ppd5
	0.01
	-0.01
	0.09

	nmar_cal_light
	NMAR CAL: shallow 20% / deep 5%
	ppd6
	0.00
	-0.00
	0.09

	nmar_cal_heavy
	NMAR CAL: shallow 40% / deep 15%
	cal3
	0.06
	0.11
	0.22

	nmar_cal_heavy
	NMAR CAL: shallow 40% / deep 15%
	cal4
	0.04
	0.00
	0.22

	nmar_cal_heavy
	NMAR CAL: shallow 40% / deep 15%
	cal5
	0.02
	-0.04
	0.22

	nmar_cal_heavy
	NMAR CAL: shallow 40% / deep 15%
	ppd5
	0.02
	-0.03
	0.22

	nmar_cal_heavy
	NMAR CAL: shallow 40% / deep 15%
	ppd6
	0.01
	-0.02
	0.22

	nmar_ppd_base
	NMAR PPD: shallow 25% / deep 5%
	cal3
	0.01
	0.07
	0.21

	nmar_ppd_base
	NMAR PPD: shallow 25% / deep 5%
	cal4
	0.03
	-0.00
	0.21

	nmar_ppd_base
	NMAR PPD: shallow 25% / deep 5%
	cal5
	0.04
	-0.02
	0.21

	nmar_ppd_base
	NMAR PPD: shallow 25% / deep 5%
	ppd5
	0.04
	-0.00
	0.21

	nmar_ppd_base
	NMAR PPD: shallow 25% / deep 5%
	ppd6
	0.02
	-0.00
	0.21

	nmar_ppd_light
	NMAR PPD: shallow 20% / deep 5%
	cal3
	0.01
	0.05
	0.17

	nmar_ppd_light
	NMAR PPD: shallow 20% / deep 5%
	cal4
	0.02
	-0.00
	0.17

	nmar_ppd_light
	NMAR PPD: shallow 20% / deep 5%
	cal5
	0.02
	-0.02
	0.17

	nmar_ppd_light
	NMAR PPD: shallow 20% / deep 5%
	ppd5
	0.03
	-0.01
	0.17

	nmar_ppd_light
	NMAR PPD: shallow 20% / deep 5%
	ppd6
	0.01
	-0.00
	0.17

	nmar_ppd_heavy
	NMAR PPD: shallow 35% / deep 10%
	cal3
	0.02
	0.09
	0.30

	nmar_ppd_heavy
	NMAR PPD: shallow 35% / deep 10%
	cal4
	0.04
	-0.00
	0.30

	nmar_ppd_heavy
	NMAR PPD: shallow 35% / deep 10%
	cal5
	0.05
	-0.00
	0.30

	nmar_ppd_heavy
	NMAR PPD: shallow 35% / deep 10%
	ppd5
	0.06
	-0.01
	0.30

	nmar_ppd_heavy
	NMAR PPD: shallow 35% / deep 10%
	ppd6
	0.03
	-0.01
	0.30




Table S11. NMAR sensitivity: ODR patient-level bias
	Scenario
	Endpoint
	Obs_bias
	Imp_bias

	nmar_cal_base
	cal3
	-10.28
	12.04

	nmar_cal_base
	cal4
	-6.30
	0.64

	nmar_cal_base
	cal5
	-4.19
	-3.48

	nmar_cal_base
	ppd5
	-2.72
	-2.53

	nmar_cal_base
	ppd6
	-1.39
	-1.39

	nmar_cal_light
	cal3
	-5.16
	8.21

	nmar_cal_light
	cal4
	-3.13
	0.88

	nmar_cal_light
	cal5
	-2.04
	-1.62

	nmar_cal_light
	ppd5
	-1.35
	-1.27

	nmar_cal_light
	ppd6
	-0.69
	-0.69

	nmar_cal_heavy
	cal3
	-15.68
	15.86

	nmar_cal_heavy
	cal4
	-9.66
	0.44

	nmar_cal_heavy
	cal5
	-6.53
	-5.57

	nmar_cal_heavy
	ppd5
	-4.35
	-4.08

	nmar_cal_heavy
	ppd6
	-2.20
	-2.20

	nmar_ppd_base
	cal3
	-20.52
	10.17

	nmar_ppd_base
	cal4
	-10.29
	0.16

	nmar_ppd_base
	cal5
	-4.93
	-2.20

	nmar_ppd_base
	ppd5
	-1.36
	-0.43

	nmar_ppd_base
	ppd6
	-0.66
	-0.66

	nmar_ppd_light
	cal3
	-16.37
	8.05

	nmar_ppd_light
	cal4
	-8.31
	0.08

	nmar_ppd_light
	cal5
	-4.13
	-2.17

	nmar_ppd_light
	ppd5
	-1.36
	-0.75

	nmar_ppd_light
	ppd6
	-0.67
	-0.67

	nmar_ppd_heavy
	cal3
	-29.30
	13.92

	nmar_ppd_heavy
	cal4
	-15.12
	-0.15

	nmar_ppd_heavy
	cal5
	-7.84
	-0.35

	nmar_ppd_heavy
	ppd5
	-2.85
	-0.99

	nmar_ppd_heavy
	ppd6
	-1.47
	-1.47
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