Supplementary Materials

Methods for Model Comparison Based on Regression Analysis:
A comprehensive model selection procedure was conducted using least square regression modeling of PASI and DLQI total scores. This process involved fitting 18 models with different independent variables including individual or combinations of BSA, the patient assessment variables (Itch, PatGA or Skin Pain), and the interactions between BSA and patient assessment variables. For each of these models, performance was assessed using 20 repeated 10-fold cross-validation, with 9 of the 10 subsets used for model development (training data) and the remaining subset used for validation (test data). Measures including R2, adjusted R2, Akaike information criterion (AIC), Bayesian information criterion (BIC), mean absolute error (MAE), root mean square error (RMSE), and predicted residual error sum of squares (PRESS) were reported for overall and test data of 18 models to compare the performance of the models. We assessed the trade-off between model complexity and model prediction accuracy. For models with up to three covariates, the models with highest prediction power for PASI based on R2 are reported respectively based on the number of covariates.


Supplementary Table 1. Model fit and ranking of the 18 candidate models based on validation sets (PASI)
	
	Overall Dataset
	Training Dataset
	Validation Dataset

	Models
	AIC
	BIC
	RSquare
	Adj. RSquare
	RMSE
	MAE
	PRESS
	Training. RSquare
	Training. RMSE
	Training. MAE
	Test.RSquare
	test.RMSE
	test.MAE
	Ranking

	BSA
	21360.37
	21378.92
	0.73
	0.73
	4.76
	2.95
	22.75
	0.73
	4.76
	2.95
	0.73
	4.76
	2.95
	17

	BSA*ITCH
	21220.61
	21239.16
	0.74
	0.74
	4.67
	3.18
	21.90
	0.74
	4.67
	3.18
	0.74
	4.67
	3.19
	16

	BSA+ITCH
	20117.71
	20142.44
	0.81
	0.81
	4.00
	2.52
	16.10
	0.81
	4.00
	2.52
	0.81
	4.01
	2.52
	12

	BSA+ITCH+BSA*ITCH
	19878.72
	19909.64
	0.82
	0.82
	3.87
	2.32
	15.09
	0.82
	3.87
	2.32
	0.82
	3.88
	2.33
	9

	BSA*SkinPain
	22862.61
	22881.16
	0.58
	0.58
	5.87
	4.02
	34.62
	0.58
	5.87
	4.02
	0.59
	5.87
	4.03
	18

	BSA+SkinPain
	20364.78
	20389.51
	0.79
	0.79
	4.14
	2.44
	17.25
	0.79
	4.14
	2.44
	0.79
	4.14
	2.45
	15

	BSA+SkinPain+BSA*SkinPain
	20331.79
	20362.71
	0.79
	0.79
	4.12
	2.46
	17.14
	0.79
	4.12
	2.46
	0.79
	4.13
	2.47
	14

	BSA*PatGA
	20266.42
	20284.97
	0.80
	0.80
	4.09
	2.75
	16.79
	0.80
	4.09
	2.75
	0.80
	4.08
	2.75
	13

	BSA+PatGA
	19922.75
	19947.49
	0.82
	0.82
	3.90
	2.57
	15.25
	0.82
	3.90
	2.57
	0.82
	3.89
	2.57
	10

	BSA+PatGA+BSA*PatGA
	19430.68
	19461.60
	0.84
	0.84
	3.64
	2.23
	13.32
	0.84
	3.64
	2.23
	0.84
	3.64
	2.23
	4

	BSA+ITCH+PatGA
	19807.50
	19838.42
	0.82
	0.82
	3.83
	2.49
	14.77
	0.82
	3.83
	2.49
	0.82
	3.83
	2.49
	8

	BSA+ITCH+PatGA+ BSA*ITCH+ BSA*PatGA +ITCH*PatGA+ BSA*ITCH*PatGA
	19222.16
	19277.82
	0.85
	0.85
	3.52
	2.12
	12.61
	0.85
	3.52
	2.12
	0.85
	3.53
	2.12
	1

	BSA+SkinPain+ITCH
	20022.78
	20053.70
	0.81
	0.81
	3.94
	2.44
	15.69
	0.81
	3.94
	2.44
	0.81
	3.95
	2.44
	11

	BSA+ITCH+SkinPain+ BSA*ITCH+ BSA*SkinPain +ITCH*SkinPain+ BSA*ITCH*SkinPain
	19742.25
	19797.91
	0.83
	0.83
	3.79
	2.28
	14.60
	0.83
	3.79
	2.28
	0.82
	3.81
	2.29
	6

	BSA+PatGA+SkinPain
	19792.62
	19823.54
	0.82
	0.82
	3.82
	2.46
	14.71
	0.82
	3.82
	2.46
	0.82
	3.82
	2.47
	7

	BSA+PatGA+SkinPain+ BSA* PatGA + BSA*SkinPain + PatGA *SkinPain+ BSA* PatGA*SkinPain
	19287.96
	19343.62
	0.85
	0.85
	3.56
	2.12
	12.88
	0.85
	3.55
	2.12
	0.85
	3.57
	2.13
	3

	BSA+ITCH+PatGA+SkinPain
	19757.55
	19794.65
	0.83
	0.83
	3.80
	2.44
	14.57
	0.83
	3.80
	2.44
	0.83
	3.80
	2.45
	5

	BSA+ITCH+PatGA+SkinPain+ 
BSA*ITCH+BSA*PatGA+BSA*SkinPain+ITCH * PatGA+ITCH*SkinPain+PatGA*SkinPain+
BSA*ITCH*PatGA+BSA*ITCH*SkinPain+BSA*PatGA*SkinPain+ITCH*SkinPain*PatGA+
BSA*ITCH*PatGA*SkinPain
	19212.86
	19317.99
	0.85
	0.85
	3.51
	2.10
	12.73
	0.85
	3.51
	2.10
	0.85
	3.56
	2.13
	2


Abbreviations: AIC = Akaike information criterion; BIC = Bayesian information criterion; BSA= body mass index; MAE= mean absolute error; PatGA = patient global assessment of disease severity; PRESS = predicted residual error sum of squares; RMSE = root mean square error.

Supplementary Table 2. Model fit and ranking of the 18 candidate models based on validation sets (DLQI)
	
	Overall Dataset
	Training Dataset
	Validation Dataset

	Models
	AIC
	BIC
	RSquare
	Adj.
RSquare
	RMSE
	MAE
	PRESS
	Training.RSquare
	Training.RMSE
	Training.MAE
	test.RSquare
	test.RMSE
	test.MAE
	Ranking

	BSA
	21825.06
	21843.60
	0.29
	0.29
	5.14
	3.62
	26.42
	0.29
	5.13
	3.62
	0.29
	5.13
	3.62
	18

	BSA*ITCH
	20887.89
	20906.43
	0.45
	0.45
	4.50
	3.16
	20.34
	0.45
	4.50
	3.16
	0.46
	4.50
	3.16
	15

	BSA+ITCH
	19615.25
	19639.97
	0.62
	0.62
	3.77
	2.43
	14.24
	0.62
	3.77
	2.43
	0.62
	3.77
	2.44
	10

	BSA+ITCH+BSA*ITCH
	19552.22
	19583.13
	0.62
	0.62
	3.73
	2.43
	14.00
	0.62
	3.73
	2.43
	0.62
	3.73
	2.44
	9

	BSA*SkinPain
	20984.01
	21002.55
	0.44
	0.44
	4.56
	3.28
	20.89
	0.44
	4.56
	3.28
	0.44
	4.56
	3.28
	16

	BSA+SkinPain
	19758.00
	19782.72
	0.60
	0.60
	3.84
	2.57
	14.82
	0.60
	3.84
	2.57
	0.60
	3.84
	2.57
	11

	BSA+SkinPain+BSA*SkinPain
	19758.95
	19789.85
	0.60
	0.60
	3.84
	2.57
	14.83
	0.60
	3.84
	2.57
	0.60
	3.84
	2.58
	12

	BSA*PatGA
	21116.46
	21135.01
	0.41
	0.41
	4.65
	3.25
	21.68
	0.41
	4.65
	3.25
	0.42
	4.65
	3.25
	17

	BSA+PatGA
	20001.34
	20026.07
	0.57
	0.57
	3.98
	2.74
	15.86
	0.57
	3.98
	2.74
	0.57
	3.98
	2.74
	14

	BSA+PatGA+BSA*PatGA
	19864.54
	19895.45
	0.59
	0.59
	3.90
	2.57
	15.28
	0.59
	3.90
	2.57
	0.59
	3.90
	2.57
	13

	BSA+ITCH+PatGA
	19438.14
	19469.04
	0.63
	0.63
	3.67
	2.46
	13.55
	0.63
	3.67
	2.46
	0.63
	3.67
	2.46
	8

	BSA+ITCH+PatGA+ BSA*ITCH+ BSA*PatGA +ITCH*PatGA+ BSA*ITCH*PatGA
	19277.48
	19333.10
	0.65
	0.65
	3.58
	2.33
	13.00
	0.65
	3.58
	2.33
	0.65
	3.59
	2.34
	6

	BSA+SkinPain+ITCH
	19216.12
	19247.02
	0.65
	0.65
	3.56
	2.30
	12.73
	0.65
	3.56
	2.30
	0.65
	3.56
	2.30
	5

	BSA+ITCH+SkinPain+ BSA*ITCH+ BSA*SkinPain +ITCH*SkinPain+ BSA*ITCH*SkinPain
	19144.52
	19200.15
	0.66
	0.66
	3.52
	2.30
	12.52
	0.66
	3.51
	2.30
	0.66
	3.53
	2.31
	3

	BSA+PatGA+SkinPain
	19281.99
	19312.89
	0.65
	0.64
	3.59
	2.35
	12.97
	0.65
	3.59
	2.35
	0.65
	3.59
	2.35
	7

	BSA+PatGA+SkinPain+ BSA* PatGA + BSA*SkinPain + PatGA *SkinPain+ BSA* PatGA*SkinPain
	19179.49
	19235.12
	0.66
	0.66
	3.53
	2.32
	12.64
	0.66
	3.53
	2.32
	0.65
	3.54
	2.33
	4

	BSA+ITCH+PatGA+SkinPain
	19104.59
	19141.67
	0.66
	0.66
	3.50
	2.26
	12.35
	0.66
	3.50
	2.26
	0.66
	3.50
	2.27
	2

	BSA+ITCH+PatGA+SkinPain+ 
BSA*ITCH+BSA*PatGA+BSA*SkinPain+ITCH * PatGA+ITCH*SkinPain+PatGA*SkinPain+
BSA*ITCH*PatGA+BSA*ITCH*SkinPain+BSA*PatGA*SkinPain+ITCH*SkinPain*PatGA+
BSA*ITCH*PatGA*SkinPain
	18968.41
	19073.48
	0.68
	0.68
	3.42
	2.21
	11.98
	0.68
	3.42
	2.21
	0.67
	3.45
	2.23
	1


Abbreviations: AIC = Akaike information criterion; BIC = Bayesian information criterion; BSA= body mass index; DLQI = Dermatology Life Quality Index; MAE= mean absolute error; PatGA = patient global assessment of disease severity; PRESS = predicted residual error sum of squares; RMSE = root mean square error.

