
	Supplementary Table 1
MSE of 4 missing value imputation methods for the 5 definitions of IDH.

	
	Defn1
	Defn2
	Defn3
	Defn4
	Defn5

	RF
	0.533 
	1.586 
	0.576 
	2.664 
	2.769 

	KNN
	0.047 
	0.209 
	0.171 
	0.220 
	0.228 

	Median
	0.047 
	0.208 
	0.171 
	0.219 
	0.227 

	0
	0.048 
	0.222 
	0.180 
	0.225 
	0.229 

	Results are shown for the MSE of 4 missing value imputation methods for the 5 definitions of IDH. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively. MSE, mean square error. RF, random forest imputation; KNN, k-nearest neighbor imputation; Median, median imputation; 0, '0' value imputation.








	[bookmark: _Hlk152787547]Supplementary Table 2
ROC-AUC of 10 machine learning models for the 5 definitions of IDH.

	
	KNN
	LR
	DT
	ET
	RF
	GBDT
	LGBM
	XGBoost
	CatBoost
	AdaBoost

	Defn1
	0.745
(0.717-0.772)
	0.784
(0.757-0.810)
	0.606
(0.577-0.635)
	0.836
(0.812-0.860)
	0.837
(0.813-0.861)
	0.827
(0.803-0.852)
	0.856
(0.833-0.879)
	0.853
(0.830-0.877)
	0.859
(0.837-0.882)
	0.808
(0.783-0.834)

	Defn2
	0.813
(0.804-0.822)
	0.775
(0.765-0.785)
	0.697
(0.686-0.708)
	0.833
(0.824-0.841)
	0.849
(0.841-0.858)
	0.816
(0.807-0.825)
	0.855
(0.846-0.863)
	0.856
(0.848-0.864)
	0.864
(0.856-0.872)
	0.792
(0.782-0.801)

	Defn3
	0.824
(0.813-0.834)
	0.801
(0.790-0.812)
	0.708
(0.696-0.721)
	0.849
(0.839-0.859)
	0.865
(0.856-0.875)
	0.842
(0.831-0.852)
	0.875
(0.866-0.884)
	0.872
(0.863-0.882)
	0.880
(0.871-0.889)
	0.818
(0.807-0.829)

	Defn4
	0.801
(0.792-0.810)
	0.749
(0.739-0.759)
	0.681
(0.670-0.692)
	0.827
(0.818-0.835)
	0.838
(0.830-0.846)
	0.798
(0.789-0.807)
	0.839
(0.831-0.847)
	0.843
(0.835-0.851)
	0.848
(0.840-0.856)
	0.765
(0.755-0.775)

	Defn5
	0.795
(0.786-0.805)
	0.739
(0.729-0.749)
	0.675
(0.664-0.686)
	0.820
(0.812-0.829)
	0.833
(0.824-0.841)
	0.795
(0.786-0.805)
	0.837
(0.828-0.845)
	0.836
(0.828-0.845)
	0.845
(0.836-0.853)
	0.761
(0.751-0.771)

	[bookmark: _Hlk152787530]Results are shown for the ROC-AUC of the 10 machine learning algorithm models for the 5 definitions of IDH, with their 95% confidence intervals shown in parentheses. ROC, Receiver Operating Characteristic Curve; AUC, Area Under Curve. KNN, k-nearest neighbor; LR, Logistic Regression; DT, Decision Tree; ET, Extremely randomized Tree; RF, Random Forest; GBDT, Gradient Boosting Decision Tree; LGBM, Light Gradient Boosting Machine; XGBoost, Extreme Gradient Boosting; AdaBoost, Adaptive Boosting. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively.













	Supplementary Table 3
Summary of importance of features for the 5 definitions of IDH.

	Features
	Defn1
	Defn2
	Defn3
	Defn4
	Defn5
	All

	Demographic characteristics
	
	
	
	
	
	

	Male(n;%) 
	
	
	
	
	
	

	Female(n;%) 
	
	
	
	
	
	

	Age(year) 
	√√√√
	√√√√
	√√√√
	√√√√
	√√√√
	√√√√

	DA(dialysis age)(year) 
	√√√
	√√
	√√
	√√
	√√
	√√

	Height(cm) 
	√√√√
	√√√
	√√√√
	√√√
	√√√√
	√√√

	Weight(kg) 
	√
	
	
	
	
	

	BMI(kg/m2) 
	√√√√
	√√√
	√√√
	√√√
	√√√
	√√√

	Primary diseases
	
	
	
	
	
	

	HN(hypertensive nephrosclerosis)(n;%) 
	
	
	
	
	
	

	DN(diabetic nephropathy)(n;%) 
	
	
	
	
	
	

	GN(gouty nephropathy)(n;%) 
	
	
	
	
	
	

	CGN(chronic glomerulonephritis)(n;%) 
	
	
	√
	
	
	

	Others(n;%) 
	
	√
	
	√
	√√
	

	Comorbidities
	
	
	
	
	
	

	HTN(hypertension)(n;%) 
	
	
	
	
	
	

	DM(diabetes mellitus)(n;%) 
	
	
	
	
	
	

	Gout(n;%) 
	
	
	
	
	
	

	Vital signs
	
	
	
	
	
	

	SBP(systolic blood pressure)(mmHg) 
	√√√√
	√√√√
	√√√√
	√√√√
	√√√√
	√√√√

	DBP(diastolic blood pressure)(mmHg)
	√
	√√√√
	√√√√
	√√√
	√√√√
	√

	MAP(mean arterial pressure)(mmHg)
	√√√√
	
	
	√√√√
	√√√√
	

	HR(heart rate)(bpm)
	√√
	√√√√
	√√√√
	√√√√
	√√√
	√√

	Laboratory tests
	
	
	
	
	
	

	WBC(white blood cell)(*10^9/L) 
	√√√
	√√
	√√√
	√
	√
	√

	Hb(hemoglobin)(g/L)
	
	
	√
	√
	
	

	Hct(hematocrit)(%)
	
	√√√
	√√
	√√
	√
	

	Plt(platelet)(*10^9/L) 
	
	√
	
	√√
	√√
	

	K(potassium)(mmol/L) 
	√√
	√√
	√√√
	√
	√
	√

	Na(sodium)(mmol/L) 
	√
	
	
	
	√
	

	P(phosphorus)(mmol/L) 
	√√√
	√√√
	√√√
	√√√
	√√√
	√√√

	Ca(calcium)(mmol/L) 
	√√
	√√√√
	√√√
	√√√√
	√√√
	√√

	Alb(albumin)(g/L)
	√√√
	√
	
	√
	√
	

	PTH(parathyroid hormone)(pg/ml)
	√
	√√
	√√
	√√
	√√
	√

	Ultrasound and imaging examinations
	
	
	
	
	
	

	CTR(cardiothoracic ratio)
	√
	
	
	
	
	

	LVMI(left ventricular mass index)(g/m2)
	√√
	√√√
	√√
	√√√
	√√√
	√√

	EF(ejection fraction)(%)
	
	√√
	
	√√
	√√
	

	Hemodialysis access
	
	
	
	
	
	

	AVF(autologous arteriovenous fistula)(n;%) 
	
	
	
	
	
	

	GVF(grafted vascular fistula)(n;%) 
	
	
	
	
	
	

	LTHC(long-term tunneled hemodialysis catheter)(n;%) 
	
	
	
	
	
	

	THC(temporary hemodialysis catheter)(n;%) 
	
	
	
	
	
	

	Dialysis settings
	
	
	
	
	
	

	DF(dialysis frequency)(per week) 
	
	
	
	
	
	

	DD(dialysis duration)(h)
	
	
	
	
	
	

	DW(dry weight)(kg)
	
	
	√
	
	
	

	IDWGR(interdialytic weight gain rate)
	√√√
	√
	√√
	
	
	

	UFV(ultrafiltration volume)(L)
	
	
	
	
	
	

	UFR(ultrafiltration rate)(%)
	√√
	
	
	
	
	

	Dialysis adequacy indexes
	
	
	
	
	
	

	Kt/V(urea clearance index)
	
	
	√
	
	
	

	URR(urea reduction ratio)
	
	√
	√
	
	
	

	Results are shown for the Summary of the importance of features for the 5 definitions of IDH. ‘√√√√’, ‘√√√’, ‘√√’, and ‘√’ represent the features in the top 5, top 10, top 15, and top 20 in order of importance, respectively. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively. ‘All’ represents the features in the top 5, top 10, top 15, or top 20 in the order of importance for all definitions of IDH.












	[bookmark: OLE_LINK1]Supplementary Table 4
ROC-AUC of simplified machine learning models for the 5 definitions of IDH.

	
	2 features
	5 features
	9 features
	13 features
	44 features

	Defn1
	0.790(0.764-0.816)
	0.854(0.831-0.877)
	0.853(0.830-0.876)
	0.858(0.836-0.881)
	0.859(0.837-0.882)

	Defn2
	0.775(0.765-0.785)
	0.849(0.840-0.857)
	0.860(0.852-0.868)
	0.860(0.852-0.868)
	0.864(0.856-0.872)

	Defn3
	0.800(0.765-0.785)
	0.870(0.861-0.880)
	0.877(0.868-0.886)
	0.879(0.870-0.888)
	0.880(0.871-0.889)

	Defn4
	0.751(0.741-0.761)
	0.829(0.821-0.838)
	0.840(0.832-0.848)
	0.847(0.839-0.855)
	0.848(0.840-0.856)

	Defn5
	0.726(0.715-0.736)
	0.813(0.804-0.822)
	0.824(0.815-0.832)
	0.841(0.833-0.850)
	0.845(0.836-0.853)

	Results are shown for the ROC-AUC of the simplified machine learning models for the 5 definitions of IDH, with their 95% confidence intervals shown in parentheses. ROC, Receiver Operating Characteristic Curve; AUC, Area Under Curve. ‘2 features’, ‘5 features’, ‘9 features’, and ‘13 features’ represent the machine learning models built by simplifying the number of features to 2, 5, 9, and 13, respectively. ‘44 features’ represents the original machine learning model (with 44 features). ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively.









	Supplementary Table 5
ROC-AUC of external validation for the 5 definitions of IDH.

	
	valid-ml
	valid-ml-13

	Defn1
	0.803(0.782-0.824)
	0.809(0.788-0.829)

	Defn2
	0.793(0.786-0.801)
	0.788(0.781-0.796)

	Defn3
	0.818(0.810-0.827)
	0.811(0.802-0.819)

	Defn4
	0.768(0.761-0.776)
	0.766(0.759-0.774)

	Defn5
	0.758(0.750-0.766)
	0.759(0.751-0.766)

	Results are shown for the ROC-AUC of the external validation for the 5 definitions of IDH, with their 95% confidence intervals shown in parentheses. ROC, Receiver Operating Characteristic Curve; AUC, Area Under Curve. ‘valid-ml’ and ‘valid-ml-13’ represent the original and the simplified machine learning model, respectively. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively.






