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Data treatment
All the data was treated anonymously to ensure the patients’ privacy. Polyp size was used to create the target data (polyp incidence). In addition, the data of the patients with missing data for height, high-density lipoprotein, alkaline phosphatase, gamma-glutamyl transpeptidase, and total cholesterol were discarded. The data of the patients with data beyond or equal to the outliers shown in Table S8 were also discarded. Categorical features were label encoded into categorical numbers between 0 and 1. The data were divided into two datasets: one for the men and another for the women. 

KDE transformation 
For each feature of the training dataset a kernel density estimation (KDE) was made using the data from the patients with a polyp. First, the KDE was normalized and then the exponent was applied, varying between 1 and 4. The other transformation function is sigmoid-like, where the KDE is 1 at higher or lower feature values from the maximum KDE according to Table S1. The KDE was used to convert all the original numerical data into values between 0 and 1. 

Machine learning methods search
Here cross-validation was performed using five-folds. The train dataset was used to create the KDE transformation and was applied on the train and test datasets. Then, all the train and test datasets were normalized according to the minimum and maximum values using to the following equation: 

		(1)

The train dataset was balanced according to polyp incidence using the synthetic minority oversampling technique(41) implemented in the imbalanced-learn API.(42) The train and test datasets were used for eleven machine learning methods: gradient boosting classifier, logistic regression, support vector classifier, Adaboost classifier, linear discriminant analysis, Gaussian process classifier, linear support vector classifier, passive-aggressive classifier, ridge classifier, Bernoulli Naive Bayes classifier, and multilayer perceptron classifier. All of these methods were implemented in Python with the Scikit-learn library using the out of the box parameters.(43) For each method the sensitivity, specificity, AUC, accuracy, and Matthews correlation coefficient were calculated. 
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KDE Optimization and feature selection
To obtain the highest possible performance, the optimal bandwidth for the KDE transformation of each feature and feature removal was performed by a custom optimization method consisting of a recursive grid search. The target function for optimization was MCC. This was selected to achieve the highest discrimination possible and to avoid bias during prediction. 

In the optimization algorithm, all features are initially used, and a KDE bandwidth was given for each feature. Initially, the bandwidth for one feature was varied and the rest remained unmodified, and the machine learning methods search was evaluated. This was repeated for all the features and the KDE bandwidth parameters with the highest target function were selected. 

Next, feature selection was performed by stepwise backward feature elimination: removing one feature, keeping the rest and evaluating the performance with the machine learning methods search. The feature with the lowest target function was removed for the entire optimization process. 

Afterwards, the KDE bandwidth optimization and feature removal were repeated until three features were remaining. 
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Figure S1. Examples of KDE plots that are (a) less and (b) more alike among patients with (yes) and without (no) polyps, for the men's dataset.
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Table S1. Direction of highest KDE values. KDE is 1 (representing the highest probability to have polyp) when the feature value is lower or higher than the maximum KDE point. 
	Feature
	Men
	Women
	Feature
	Men
	Women

	AG_R
	lower
	lower
	MaxBP
	higher
	higher

	Age
	higher
	higher
	MCH
	lower
	lower

	ALB
	lower
	lower
	MCHC
	lower
	lower

	ALP
	higher
	higher
	MCV
	lower
	lower

	ALT
	higher
	higher
	MinBP
	higher
	higher

	AST
	higher
	higher
	HbA1c
	higher
	higher

	BMI
	higher
	higher
	PLT
	lower
	lower

	BUN
	higher
	higher
	RBC
	lower
	lower

	CRE
	higher
	higher
	S-AMY
	higher
	higher

	CRP
	higher
	higher
	T-Bil
	higher
	higher

	G-GTP
	higher
	higher
	T-Cho
	higher
	higher

	HCT
	lower
	higher
	TG
	higher
	higher

	HDL-C
	lower
	lower
	TP
	higher
	higher

	Height
	higher
	lower
	UA
	higher
	higher

	Hgb
	lower
	lower
	Waist
	higher
	higher

	LDH
	lower
	lower
	WBC
	higher
	higher

	LDL-C
	higher
	higher
	Weight
	higher
	higher
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Table S2. Optimal model performance for men test data after training on men data at different polyp size threshold and KDE exponent, for KDE transformation (normal) and sigmoid-like KDE transformation (sigmoid). NA stands for not applied, without KDE transformation. The classifiers are adaptive boosting (AdaBoost), Gaussian process, gradient boost, linear discriminant analysis (LDA), linear support vector classifier (Linear SVC), logistic regression, multilayer perceptron (MLP), ridge classifier (Ridge) and support vector classifier (SVC). MCC is the Matthews correlation coefficient.
	Polyp
Size
	Exponent
	Sensitivity
	Specificity
	AUC
	Accuracy
	MCC
	KDE
Transformation
	Classifer

	0
	1
	0.68
	0.59
	0.67
	0.64
	0.260
	Normal
	LDA

	0
	2
	0.43
	0.70
	0.61
	0.53
	0.127
	Normal
	Gaussian Process

	0
	3
	0.63
	0.57
	0.61
	0.61
	0.185
	Normal
	MLP

	0
	4
	0.66
	0.47
	0.59
	0.59
	0.123
	Normal
	MLP

	6
	1
	0.29
	0.72
	0.46
	0.60
	0.007
	Normal
	LDA

	6
	2
	0.42
	0.69
	0.56
	0.62
	0.110
	Normal
	SVC

	6
	3
	0.40
	0.81
	0.60
	0.69
	0.216
	Normal
	SVC

	6
	4
	0.48
	0.73
	0.61
	0.66
	0.192
	Normal
	Gaussian Process

	8
	1
	0.33
	0.74
	0.52
	0.67
	0.058
	Normal
	Linear SVC

	8
	2
	0.48
	0.83
	0.71
	0.78
	0.273
	Normal
	SVC

	8
	3
	0.47
	0.64
	0.62
	0.61
	0.093
	Normal
	LDA

	8
	4
	0.19
	0.93
	0.62
	0.80
	0.169
	Normal
	SVC

	10
	1
	0.33
	0.91
	0.69
	0.83
	0.247
	Normal
	Gradient Boosting

	10
	2
	0.52
	0.84
	0.66
	0.81
	0.282
	Normal
	SVC

	10
	3
	0.33
	0.90
	0.61
	0.83
	0.230
	Normal
	SVC

	10
	4
	0.33
	0.94
	0.65
	0.87
	0.312
	Normal
	SVC

	0
	1
	0.52
	0.53
	0.56
	0.52
	0.043
	Sigmoid
	LDA

	0
	2
	0.72
	0.49
	0.65
	0.64
	0.214
	Sigmoid
	SVC

	0
	3
	0.81
	0.53
	0.71
	0.71
	0.361
	Sigmoid
	Gradient Boosting

	0
	4
	0.76
	0.61
	0.74
	0.70
	0.373
	Sigmoid
	Gaussian Process

	6
	1
	0.60
	0.49
	0.60
	0.52
	0.075
	Sigmoid
	Ridge

	6
	2
	0.63
	0.65
	0.68
	0.65
	0.257
	Sigmoid
	Linear SVC

	6
	3
	0.59
	0.59
	0.61
	0.59
	0.154
	Sigmoid
	Ridge

	6
	4
	0.50
	0.65
	0.64
	0.62
	0.134
	Sigmoid
	Logistic Regression

	8
	1
	0.53
	0.77
	0.63
	0.73
	0.246
	Sigmoid
	SVC

	8
	2
	0.50
	0.76
	0.69
	0.71
	0.217
	Sigmoid
	SVC

	8
	3
	0.36
	0.81
	0.63
	0.71
	0.166
	Sigmoid
	SVC

	8
	4
	0.42
	0.89
	0.70
	0.81
	0.318
	Sigmoid
	SVC

	10
	1
	0.71
	0.68
	0.74
	0.68
	0.254
	Sigmoid
	MLP

	10
	2
	0.72
	0.69
	0.69
	0.69
	0.246
	Sigmoid
	Linear SVC

	10
	3
	0.28
	0.90
	0.60
	0.85
	0.167
	Sigmoid
	Gradient Boosting

	10
	4
	0.50
	0.70
	0.67
	0.67
	0.151
	Sigmoid
	Gaussian Process

	0
	NA
	0.81
	0.41
	0.65
	0.66
	0.244
	NA
	SVC

	6
	NA
	0.17
	0.88
	0.60
	0.71
	0.062
	NA
	Ada Boost

	8
	NA
	0.97
	0.12
	0.54
	0.26
	0.105
	NA
	Bernoulli NB

	10
	NA
	0.25
	0.86
	0.59
	0.80
	0.097
	NA
	Ada Boost
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Table S3. Optimal model performance for women test data at different polyp size threshold and KDE exponent, for KDE transformation (normal) and sigmoid-like transformation (sigmoid). NA stands for not applied, without KDE transformation. The classifiers are adaptive boosting (AdaBoost), Bernoulli Naïve Bayes (BernoulliNB), Gaussian process, linear discriminant analysis (LDA), linear support vector classifier (Linear SVC), logistic regression, multilayer perceptron (MLP), ridge classifier (ridge) and support vector classifier (SVC). MCC is the Matthews correlation coefficient.
	Polyp
Size
	Exponent
	Sensitivity
	Specificity
	AUC
	Accuracy
	MCC
	KDE
Transformation
	Classifier

	0
	1
	0.56
	0.59
	0.62
	0.58
	0.144
	No
	Gaussian Process

	0
	2
	0.46
	0.65
	0.58
	0.56
	0.114
	No
	Ridge

	0
	3
	0.32
	0.66
	0.48
	0.51
	-0.026
	No
	Bernoulli NB

	0
	4
	0.38
	0.75
	0.65
	0.57
	0.142
	No
	Gradient Boosting

	6
	1
	0.44
	0.68
	0.51
	0.66
	0.070
	No
	Bernoulli NB

	6
	2
	0.13
	0.96
	0.57
	0.84
	0.129
	No
	SVC

	6
	3
	0.27
	0.85
	0.66
	0.77
	0.112
	No
	SVC

	6
	4
	0.60
	0.71
	0.69
	0.70
	0.193
	No
	LDA

	8
	1
	0.27
	0.94
	0.52
	0.87
	0.233
	No
	SVC

	8
	2
	0.25
	0.72
	0.51
	0.68
	-0.018
	No
	Linear SVC

	8
	3
	0.30
	0.95
	0.57
	0.89
	0.277
	No
	Gradient Boosting

	8
	4
	0.18
	0.94
	0.57
	0.86
	0.141
	No
	ADA Boost

	10
	1
	0.57
	0.79
	0.60
	0.77
	0.207
	No
	Passive Aggressive

	10
	2
	0.09
	0.88
	0.67
	0.80
	-0.027
	No
	Linear SVC

	10
	3
	0.33
	0.84
	0.50
	0.80
	0.128
	No
	MLP

	10
	4
	0.09
	0.75
	0.46
	0.68
	-0.112
	No
	Linear SVC

	0
	1
	0.64
	0.72
	0.74
	0.68
	0.362
	Yes
	LDA

	0
	2
	0.59
	0.69
	0.66
	0.65
	0.286
	Yes
	Gradient Boosting

	0
	3
	0.67
	0.72
	0.70
	0.69
	0.387
	Yes
	Gaussian Process

	0
	4
	0.56
	0.69
	0.70
	0.62
	0.248
	Yes
	Logistic Regression

	6
	1
	0.13
	0.84
	0.67
	0.75
	-0.022
	Yes
	Gradient Boosting

	6
	2
	0.75
	0.65
	0.74
	0.66
	0.252
	Yes
	Ridge

	6
	3
	0.70
	0.69
	0.73
	0.69
	0.231
	Yes
	SVC

	6
	4
	0.67
	0.82
	0.91
	0.81
	0.325
	Yes
	SVC

	8
	1
	0.20
	0.88
	0.59
	0.82
	0.070
	Yes
	Gradient Boosting

	8
	2
	0.33
	0.86
	0.58
	0.82
	0.149
	Yes
	SVC

	8
	3
	0.33
	0.81
	0.59
	0.75
	0.123
	Yes
	SVC

	8
	4
	0.10
	0.94
	0.50
	0.86
	0.048
	Yes
	SVC

	10
	1
	0.13
	0.91
	0.70
	0.86
	0.034
	Yes
	Gradient Boosting

	10
	2
	0.50
	0.70
	0.59
	0.68
	0.111
	Yes
	Passive Aggressive

	10
	3
	0.17
	0.98
	0.61
	0.94
	0.206
	Yes
	Gradient Boosting

	10
	4
	0.17
	0.84
	0.60
	0.80
	0.003
	Yes
	SVC

	0
	NA
	0.15
	0.93
	0.63
	0.57
	0.138
	NA
	Passive Aggressive

	6
	NA
	0.36
	0.84
	0.61
	0.77
	0.163
	NA
	Gradient Boosting

	8
	NA
	0.08
	0.88
	0.43
	0.78
	-0.046
	NA
	SVC

	10
	NA
	0.13
	0.88
	0.60
	0.83
	0.007
	NA
	Gradient Boosting
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The percentage of patients with polyps for each level of alcohol consumption is found in Table S4. The changes from no alcohol consumption to everyday alcohol consumption is 57% to 66% and 37% to 45% for the men and women datasets, respectively. For the drinking mass, from < 1 serving/day (1 serving = 320 ml) to more than three servings/day the variations are 55% to 77% and 39% to 75% for the men and women datasets, respectively. In this study group, the drinking mass exhibits a higher variance in polyp incidence than drinking frequency, especially in the women dataset.
Table S4. Percentage of patients with polyps per drinking habit. For drinking frequency, the subgroups were no drinking, sometimes, and everyday. For drinking mass, the subgroups were < 1 can/day, 1-2 cans/day, 2-3 cans/day and > 3 cans/day.
	
	Men
	Women

	Drinking Frequency
	
	

	No drinking
	57%
	37%

	Sometimes
	58%
	43%

	Everyday
	66%
	45%

	
	
	

	Drinking Mass
	
	

	< 1 can/day
	55%
	39%

	1-2 cans/day
	65%
	33%

	2-3 cans/day
	63%
	67%

	> 3 cans/day
	77%
	75%
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Table S5. Kruskal-Wallis H-test results for polyp and gender as independent variables, data is shown for H and P values.
	
	Gender
	Gender

	Feature
	H
	P

	Height
	4.34E+02
	2.16E-96

	Creatinine
	3.02E+02
	9.41E-68

	Weight
	2.84E+02
	1.04E-63

	Uric Acid
	2.45E+02
	3.31E-55

	Hemoglobin
	1.83E+02
	1.02E-41

	Hematocrit
	1.44E+02
	4.12E-33

	High Density Lipoprotein
	1.07E+02
	4.84E-25

	Gamma-glutamyl transpeptidase
	9.37E+01
	3.65E-22

	Mean corpuscular hemoglobin concentration 
	8.61E+01
	1.72E-20

	Red blood cells
	8.38E+01
	5.46E-20

	Diastolic blood pressure 
	5.99E+01
	1.01E-14

	Mean corpuscular hemoglobin
	5.74E+01
	3.61E-14

	Waist
	4.69E+01
	7.52E-12

	BMI 
	4.64E+01
	9.56E-12

	Total cholesterol
	3.54E+01
	2.70E-09

	Total bilirubin
	3.48E+01
	3.58E-09

	White blood cells
	3.48E+01
	3.58E-09

	Alanine aminotransferase 
	3.40E+01
	5.63E-09

	Systolic blood pressure 
	3.28E+01
	1.01E-08

	Triglyceride 
	2.91E+01
	6.71E-08

	Lactate dehydrogenase
	1.78E+01
	2.45E-05

	Blood Urea Nitrogen
	1.44E+01
	1.46E-04

	C-reative protein
	1.13E+01
	7.83E-04

	Mean corpuscular volume
	1.02E+01
	1.42E-03

	Low Density Lipoprotein 
	1.01E+01
	1.49E-03

	Platelet 
	9.07E+00
	2.60E-03

	Age 
	8.12E+00
	4.37E-03

	Aspartate aminotransferase 
	7.96E+00
	4.78E-03

	Carcinoembryonic antigen 
	3.14E+00
	7.63E-02

	Amylase 
	2.39E+00
	1.22E-01

	Total protein 
	1.69E+00
	1.94E-01

	Total Protein and Albumin/Globulin 
	1.64E+00
	2.00E-01

	Alkaline Phosphatase Level
	4.57E-01
	4.99E-01

	Hemoglobin A1c 
	1.92E-01
	6.61E-01

	Albumin
	2.37E-02
	8.78E-01
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Table S6. Upper limits to discard data from each feature.
	Feature
	Limit
	Units

	Alanine aminotransferase
	110
	units/L

	Aspartate aminotransferase
	150
	microkat/L

	Blood Urea Nitrogen
	40
	mg/dL

	Creatinine
	4
	mg/dL

	C-reactive protein
	4
	mg/L

	Platelet
	50
	109/mL

	Triglyceride
	600
	mmol/L
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