sTable 1. Benchmark comparison results for the NHANES training set.
	Model
	Accuracy
	F Beta
	Area under the ROC curve
	Sensitivity
	Specificity
	Area under the PR curve
	Brier

	Random Forest
	0.891 (0.858-0.923)
	0.892 (0.860-0.924)
	0.962 (0.949-0.974)
	0.897 (0.838-0.956)
	0.888 (0.856-0.920)
	0.965 (0.956-0.975)
	0.106 (0.097-0.116)

	Light GBM
	0.886 (0.852-0.920)
	0.884 (0.849-0.918)
	0.953 (0.929-0.978)
	0.862 (0.808-0.916)
	0.915 (0.877-0.954)
	0.954 (0.926-0.982)
	0.089 (0.066-0.112)

	K-KNN
	0.801 (0.766-0.837)
	0.786 (0.745-0.827)
	0.890 (0.868-0.912)
	0.729 (0.658-0.800)
	0.877 (0.844-0.911)
	0.897 (0.877-0.917)
	0.146 (0.128-0.164)

	Naive Bayes
	0.769 (0.717-0.822)
	0.768 (0.717-0.819)
	0.819 (0.776-0.863)
	0.760 (0.676-0.845)
	0.788 (0.743-0.834)
	0.773 (0.698-0.847)
	0.202 (0.155-0.248)

	SVM
	0.854 (0.831-0.876)
	0.859 (0.833-0.884)
	0.944 (0.930-0.958)
	0.887 (0.837-0.936)
	0.826 (0.769-0.883)
	0.943 (0.923-0.962)
	0.100 (0.087-0.112)

	XGBoost
	0.876 (0.835-0.916)
	0.875 (0.836-0.914)
	0.952 (0.937-0.967)
	0.850 (0.783-0.917)
	0.907 (0.864-0.951)
	0.952 (0.931-0.973)
	0.097 (0.073-0.122)

	GAMBoost
	0.864 (0.831-0.896)
	0.865 (0.834-0.897)
	0.953 (0.938-0.967)
	0.868 (0.807-0.929)
	0.861 (0.828-0.894)
	0.957 (0.945-0.969)
	0.094 (0.080-0.108)

	P
	<.001a
	<.001a
	<.001b
	<.001a
	<.001a
	<.001a
	<.001a

	aANOVA test; bKruskal-Wallis
	





sTable 2. Benchmark comparison results for the NHANES validation set.
	Model
	Accuracy
	F Beta
	Area under the ROC curve
	Sensitivity
	Specificity
	Area under the PR curve
	Brier

	Random Forest
	0.844 (0.806-0.883)
	0.832 (0.791-0.873)
	0.951 (0.921-0.982)
	0.840 (0.762-0.919)
	0.855 (0.762-0.947)
	0.955 (0.920-0.990)
	0.124 (0.112-0.137)

	Light GBM
	0.833 (0.792-0.873)
	0.821 (0.780-0.862)
	0.944 (0.918-0.970)
	0.840 (0.733-0.946)
	0.844 (0.776-0.913)
	0.942 (0.908-0.975)
	0.119 (0.085-0.152)

	K-KNN
	0.792 (0.736-0.847)
	0.737 (0.665-0.810)
	0.861 (0.808-0.915)
	0.656 (0.544-0.769)
	0.905 (0.842-0.967)
	0.838 (0.735-0.941)
	0.164 (0.128-0.201)

	Naive Bayes
	0.694 (0.623-0.766)
	0.616 (0.544-0.687)
	0.804 (0.709-0.899)
	0.533 (0.435-0.631)
	0.857 (0.763-0.951)
	0.781 (0.662-0.900)
	0.277 (0.205-0.350)

	SVM
	0.804 (0.764-0.843)
	0.801 (0.772-0.830)
	0.910 (0.879-0.940)
	0.849 (0.768-0.930)
	0.775 (0.675-0.876)
	0.901 (0.858-0.944)
	0.134 (0.111-0.157)

	XGBoost
	0.844 (0.817-0.871)
	0.828 (0.782-0.874)
	0.933 (0.907-0.959)
	0.854 (0.776-0.931)
	0.856 (0.778-0.934)
	0.921 (0.861-0.980)
	0.119 (0.096-0.142)

	GAMBoost
	0.838 (0.806-0.870)
	0.823 (0.777-0.869)
	0.948 (0.914-0.982)
	0.839 (0.759-0.920)
	0.849 (0.788-0.909)
	0.944 (0.900-0.988)
	0.104 (0.089-0.119)

	P
	<.001a
	<.001a
	<.001b
	<.001a
	<.001a
	<.001a
	<.001a

	aANOVA test; bKruskal-Wallis
	





sTable 3. Benchmark comparison results for the MyPyramid Equivalents Database training set.
	Model
	Accuracy
	F Beta
	Area under the ROC curve
	Sensitivity
	Specificity
	Area under the PR curve
	Brier

	Random Forest
	0.874 (0.847-0.900)
	0.878 (0.854-0.903)
	0.935 (0.909-0.961)
	0.889 (0.846-0.932)
	0.855 (0.788-0.922)
	0.934 (0.905-0.964)
	0.120 (0.108-0.132)

	Light GBM
	0.860 (0.833-0.888)
	0.866 (0.846-0.885)
	0.929 (0.903-0.954)
	0.862 (0.831-0.893)
	0.857 (0.792-0.923)
	0.927 (0.899-0.955)
	0.108 (0.085-0.132)

	K-KNN
	0.747 (0.702-0.792)
	0.708 (0.642-0.774)
	0.820 (0.779-0.861)
	0.610 (0.526-0.695)
	0.892 (0.844-0.940)
	0.830 (0.768-0.892)
	0.190 (0.163-0.216)

	Naive Bayes
	0.725 (0.676-0.775)
	0.721 (0.676-0.767)
	0.789 (0.737-0.841)
	0.688 (0.647-0.728)
	0.764 (0.675-0.852)
	0.785 (0.723-0.848)
	0.221 (0.183-0.259)

	SVM
	0.830 (0.800-0.860)
	0.834 (0.799-0.870)
	0.908 (0.890-0.925)
	0.849 (0.781-0.917)
	0.811 (0.759-0.864)
	0.912 (0.882-0.942)
	0.119 (0.105-0.134)

	XGBoost
	0.860 (0.816-0.905)
	0.867 (0.829-0.904)
	0.925 (0.897-0.953)
	0.869 (0.827-0.912)
	0.847 (0.770-0.924)
	0.922 (0.886-0.958)
	0.110 (0.085-0.134)

	GAMBoost
	0.824 (0.780-0.867)
	0.825 (0.778-0.872)
	0.914 (0.895-0.933)
	0.822 (0.757-0.886)
	0.827 (0.751-0.903)
	0.925 (0.904-0.946)
	0.120 (0.109-0.131)

	P
	<.001a
	<.001a
	<.001b
	<.001a
	<.001a
	<.001a
	<.001a

	aANOVA test; bKruskal-Wallis
	





sTable 4. Benchmark comparison results for the MyPyramid Equivalents Database validation set.
	Model
	Accuracy
	F Beta
	Area under the ROC curve
	Sensitivity
	Specificity
	Area under the PR curve
	Brier

	Random Forest
	0.797 (0.742-0.853)
	0.733 (0.647-0.818)
	0.895 (0.853-0.937)
	0.663 (0.538-0.788)
	0.892 (0.828-0.956)
	0.888 (0.820-0.955)
	0.149 (0.136-0.162)

	Light GBM
	0.787 (0.723-0.850)
	0.742 (0.646-0.838)
	0.871 (0.825-0.918)
	0.736 (0.624-0.848)
	0.838 (0.755-0.921)
	0.858 (0.786-0.930)
	0.166 (0.135-0.196)

	K-KNN
	0.701 (0.643-0.758)
	0.602 (0.499-0.704)
	0.748 (0.690-0.805)
	0.530 (0.434-0.625)
	0.864 (0.784-0.945)
	0.728 (0.600-0.857)
	0.216 (0.179-0.252)

	Naive Bayes
	0.695 (0.617-0.772)
	0.618 (0.492-0.744)
	0.692 (0.582-0.803)
	0.592 (0.464-0.720)
	0.786 (0.675-0.896)
	0.658 (0.492-0.823)
	0.277 (0.202-0.352)

	SVM
	0.771 (0.733-0.809)
	0.742 (0.678-0.807)
	0.867 (0.823-0.912)
	0.770 (0.677-0.863)
	0.792 (0.705-0.878)
	0.834 (0.731-0.936)
	0.155 (0.135-0.174)

	XGBoost
	0.792 (0.747-0.837)
	0.747 (0.661-0.833)
	0.889 (0.840-0.937)
	0.739 (0.646-0.832)
	0.838 (0.758-0.918)
	0.877 (0.799-0.955)
	0.151 (0.124-0.179)

	GAMBoost
	0.812 (0.764-0.860)
	0.747 (0.638-0.856)
	0.888 (0.854-0.922)
	0.708 (0.562-0.854)
	0.873 (0.830-0.916)
	0.871 (0.805-0.937)
	0.131 (0.109-0.153)

	P
	<.001a
	<.001a
	<.001b
	<.001a
	<.001a
	<.001a
	<.001a

	aANOVA test; bKruskal-Wallis
	





sTable 5. Benchmark comparison results for the WWEIA database training set.
	Model
	Accuracy
	F Beta
	Area under the ROC curve
	Sensitivity
	Specificity
	Area under the PR curve
	Brier

	Random Forest
	0.868 (0.817-0.918)
	0.871 (0.827-0.916)
	0.935 (0.909-0.962)
	0.860 (0.817-0.904)
	0.878 (0.796-0.960)
	0.936 (0.905-0.967)
	0.111 (0.094-0.127)

	Light GBM
	0.867 (0.826-0.909)
	0.870 (0.833-0.908)
	0.925 (0.901-0.949)
	0.863 (0.808-0.917)
	0.878 (0.815-0.941)
	0.924 (0.894-0.954)
	0.106 (0.076-0.136)

	K-KNN
	0.809 (0.773-0.845)
	0.787 (0.732-0.842)
	0.862 (0.820-0.904)
	0.708 (0.641-0.776)
	0.911 (0.865-0.957)
	0.878 (0.836-0.919)
	0.153 (0.128-0.178)

	Naive Bayes
	0.641 (0.607-0.675)
	0.516 (0.455-0.577)
	0.783 (0.730-0.836)
	0.380 (0.320-0.440)
	0.922 (0.885-0.959)
	0.783 (0.719-0.848)
	0.351 (0.316-0.386)

	SVM
	0.847 (0.815-0.878)
	0.848 (0.808-0.888)
	0.914 (0.892-0.937)
	0.849 (0.789-0.910)
	0.845 (0.785-0.904)
	0.916 (0.887-0.945)
	0.116 (0.099-0.134)

	XGBoost
	0.853 (0.813-0.893)
	0.855 (0.818-0.892)
	0.928 (0.906-0.950)
	0.847 (0.793-0.901)
	0.864 (0.825-0.903)
	0.928 (0.899-0.957)
	0.114 (0.086-0.143)

	GAMBoost
	0.830 (0.784-0.877)
	0.826 (0.777-0.876)
	0.889 (0.850-0.928)
	0.794 (0.728-0.861)
	0.870 (0.797-0.944)
	0.915 (0.877-0.953)
	0.129 (0.107-0.151)

	P
	<.001a
	<.001a
	<.001b
	<.001a
	<.001a
	<.001a
	<.001a

	aANOVA test; bKruskal-Wallis
	





sTable 6. Benchmark comparison results for the WWEIA database validation set.
	Model
	Accuracy
	F Beta
	Area under the ROC curve
	Sensitivity
	Specificity
	Area under the PR curve
	Brier

	Random Forest
	0.863 (0.813-0.913)
	0.834 (0.764-0.904)
	0.906 (0.866-0.947)
	0.797 (0.714-0.879)
	0.905 (0.829-0.982)
	0.892 (0.811-0.973)
	0.134 (0.119-0.148)

	Light GBM
	0.830 (0.776-0.884)
	0.795 (0.728-0.863)
	0.890 (0.845-0.934)
	0.756 (0.663-0.849)
	0.884 (0.799-0.969)
	0.880 (0.800-0.960)
	0.126 (0.094-0.158)

	K-KNN
	0.723 (0.660-0.785)
	0.639 (0.528-0.751)
	0.794 (0.726-0.861)
	0.576 (0.456-0.695)
	0.844 (0.785-0.903)
	0.772 (0.672-0.871)
	0.198 (0.166-0.230)

	Naive Bayes
	0.597 (0.551-0.643)
	0.304 (0.184-0.423)
	0.708 (0.643-0.773)
	0.208 (0.114-0.302)
	0.907 (0.843-0.971)
	0.676 (0.596-0.755)
	0.396 (0.350-0.443)

	SVM
	0.782 (0.731-0.833)
	0.751 (0.674-0.829)
	0.864 (0.820-0.908)
	0.761 (0.647-0.876)
	0.763 (0.663-0.863)
	0.851 (0.780-0.921)
	0.150 (0.130-0.169)

	XGBoost
	0.801 (0.750-0.853)
	0.766 (0.699-0.833)
	0.879 (0.839-0.918)
	0.738 (0.635-0.840)
	0.839 (0.746-0.932)
	0.874 (0.797-0.951)
	0.151 (0.115-0.186)

	GAMBoost
	0.810 (0.755-0.866)
	0.772 (0.680-0.863)
	0.875 (0.823-0.927)
	0.747 (0.642-0.852)
	0.855 (0.795-0.916)
	0.879 (0.813-0.945)
	0.132 (0.110-0.154)

	P
	<.001a
	<.001a
	<.001b
	<.001a
	<.001a
	<.001a
	<.001a

	aANOVA test; bKruskal-Wallis
	





sTable 7: Parameter Table for Grid Search Hyperparameter Tuning of Different Machine Learning Models.
	
	Parameter Name
	Search Space
	Final Value

	Random Forest
	
	
	

	
	n_estimators
	[100, 200, 300, 400, 500]
	300

	
	max_depth
	[5, 10, 15, 20, None]
	10

	
	min_samples_split
	[2, 5, 10]
	2

	
	min_samples_leaf
	[1, 2, 4]
	1

	
	bootstrap
	[True, False]
	True

	XGBoost
	
	
	

	
	learning_rate
	[0.01, 0.05, 0.1, 0.2, 0.3]
	0.1

	
	n_estimators
	[100, 200, 300, 400, 500]
	200

	
	max_depth
	[3, 5, 7, 10]
	5

	
	subsample
	[0.6, 0.8, 1.0]
	0.8

	
	colsample_bytree
	[0.6, 0.8, 1.0]
	0.8

	
	gamma
	[0, 0.1, 0.2]
	0.1

	LightGBM
	
	
	

	
	learning_rate
	[0.01, 0.05, 0.1, 0.2, 0.3]
	0.05

	
	n_estimators
	[100, 200, 300, 400, 500]
	300

	
	max_depth
	[-1, 5, 10, 15]
	7

	
	num_leaves
	[20, 31, 50, 100]
	31

	
	subsample
	[0.6, 0.8, 1.0]
	0.8

	
	colsample_bytree
	[0.6, 0.8, 1.0]
	0.8

	SVM
	
	
	

	
	C
	[0.1, 1, 10, 100, 1000]
	10

	
	kernel
	['linear','rbf','sigmoid']
	rbf

	
	gamma
	['scale', 'auto', 0.001, 0.01, 0.1, 1]
	scale

	Naive Bayes
	
	
	

	
	var_smoothing
	[1e-9, 1e-8, 1e-7, 1e-6]
	1e-9

	K-KNN
	
	
	

	
	n_neighbors
	[3, 5, 7, 10, 15]
	5

	
	weights
	['uniform', 'distance']
	distance

	
	metric
	['euclidean', 'manhattan', 'minkowski']
	euclidean

	
	p
	[1, 2]
	2

	GAMBOOST
	
	
	

	
	mstop
	[50, 100, 200, 300, 500, 800, 1000]
	200

	
	nu (learning_rate)
	[0.01, 0.05, 0.1, 0.2]
	0.05

	
	df (base learner degrees of freedom)
	[1, 2, 3, 4, 5]
	3

	
	family
	['binomial']
	binomial

	
	base learner
	['bols','bbs']
	bbs
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sFigure 1. Spearman correlation heatmaps used to assess collinearity among different features. (A) Correlation heatmap of all features in NHANES; (B) Correlation heatmap after excluding features with correlation coefficients greater than 0.9 in NHANES; (C) Correlation heatmap of all features in the MyPyramid Equivalents Database; (D) Correlation heatmap after excluding features with correlation coefficients greater than 0.9 in the MyPyramid Equivalents Database; (E) Correlation heatmap of different features in the WWEIA database.
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sFigure 2. Ridgeline plots illustrating the results of variable selection using the BORUTA algorithm. (A) NHANES; (B) MyPyramid Equivalents Database; (C) WWEIA database.
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sFigure 3. Line plots showing changes in feature importance scores during the BORUTA selection process.
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sFigure 4. Benchmark comparison of machine learning models constructed based on NHANES. (A) Accuracy; (B) AUC; (C) F-beta score; (D) Sensitivity; (E) Specificity; (F) PR-AUC; (G) Brier score.
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sFigure 5. Benchmark comparison of machine learning models constructed based on the MyPyramid Equivalents Database. (A) Accuracy; (B) AUC; (C) F-beta score; (D) Sensitivity; (E) Specificity; (F) PR-AUC; (G) Brier score.
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sFigure 6. Benchmark comparison of machine learning models constructed based on the WWEIA database. (A) Accuracy; (B) AUC; (C) F-beta score; (D) Sensitivity; (E) Specificity; (F) PR-AUC; (G) Brier score.
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sFigure 7. Interaction dependence plots depicting the six features most strongly associated with the risk of comorbid epilepsy in patients with hypertension–CHD. (A) NHANES; (B) MyPyramid Equivalents Database; (C) WWEIA database.
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sFigure 8. Interpretation of the optimal machine learning model based on LIME. (A) NHANES; (B) MyPyramid Equivalents Database; (C) WWEIA database.
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sFigure 9. Time-series analysis validating the results of machine learning models constructed based on NHANES.
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sFigure 10. Time-series analysis validating the results of machine learning models constructed based on the MyPyramid Equivalents Database.
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sFigure 11. Time-series analysis validating the results of machine learning models constructed based on the WWEIA database.
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sFigure 12. Calibration and decision curve analysis of the three dietary-based random forest models.
Panels A and D correspond to the NHANES micronutrient model; Panels B and E correspond to the MyPyramid Equivalents Database model; Panels C and F correspond to the WWEIA model.
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