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Supplementary Table S1-3
Supplementary Table S1. Generalized variance inflation factors for all model covariates
	Variable
	GVIF
	Df
	GVIF(1/(2*Df))

	Age
	1.241434
	1
	1.114197

	Male
	1.064994
	1
	1.031986

	Heart rate
	1.419094
	1
	1.191257

	Systolic blood pressure
	1.555667
	1
	1.247264

	Diastolic blood pressure
	1.556779
	1
	1.24771

	Respiratory rate
	1.123091
	1
	1.05976

	SpO2
	1.055315
	1
	1.027285

	New onset
	1.034461
	1
	1.017085

	Congestive heart failure
	1.197227
	1
	1.094179

	Ischemic heart disease
	1.113009
	1
	1.054992

	Hypertension
	1.103738
	1
	1.050589

	Diabetes
	1.096864
	1
	1.047313

	Chronic kidney disease
	1.141954
	1
	1.068623

	End-stage kidney disease
	1.130351
	1
	1.06318

	Chronic liver disease
	1.081938
	1
	1.040162

	Metastatic cancer
	1.036794
	1
	1.018231

	Intubation
	1.162854
	1
	1.078357

	CKRT
	1.043523
	1
	1.021529

	Blood culture positive
	1.017993
	1
	1.008956

	Heart surgery
	1.07628
	1
	1.037439

	Aorta surgery
	1.016864
	1
	1.008397

	gcs
	1.032532
	1
	1.016136

	Norepinephrine
	1.274189
	1
	1.1288

	Dopamine
	1.032853
	1
	1.016294

	Dobutamine 
	1.02559
	1
	1.012714

	Epinephrine 
	1.086501
	1
	1.042354

	Vasopressin 
	1.241121
	1
	1.114056

	Rhythm control
	1.123672
	1
	1.060034

	Rate control
	1.142071
	1
	1.068677

	Heart rate MAD quintile
	1.253792
	4
	1.028675


[bookmark: _Hlk201584217]Abbreviation: GVIF, generalized variance inflation factor; Df, Degrees of freedom; SpO2, saturation of percutaneous oxygen; CKRT, continuous kidney replacement therapy, MAD; median absolute deviation.

[bookmark: _Hlk201588121]Supplementary Table S2. Distribution of heart rate measurement counts by median absolute deviation quintile
	Heart rate MAD quintile
	Q1
	Q2
	Q3
	Q4
	Q5
	p-value

	Number of heart rate measurements
	28.0 ± 7.4
	28.5 ± 8.1
	29.4 ± 8.9
	29.8 ± 9.5
	31.8 ± 10.9
	<0.001


Abbreviation: MAD; median absolute deviation; Q, quintile.


Supplementary Table S3. Adjusted odds ratios for in-hospital mortality by heart-rate fluctuation, including measurement count as a covariate
	Group
	No. of group
	No. of mortality
	Model 1
	Model 2
	Model 3
	Model 4

	
	
	
	Odds ratio
	p-value
	p for trend
	Odds ratio
	p-value
	p for trend
	Odds ratio
	p-value
	p for trend
	Odds ratio
	p-value
	p for trend

	Quantile 1
	2695
	471
	reference
	
	<0.001
	reference
	
	0.002
	reference
	
	0.060
	reference
	
	0.021

	Quantile 2
	2695
	494
	1.057 (0.918-1.215)
	0.441
	
	1.032 (0.896-1.189)
	0.662
	
	1.042 (0.899-1.207)
	0.587
	
	1.051 (0.907-1.218)
	0.510
	

	Quantile 3
	2695
	545
	1.19 (1.037-1.366)
	0.013
	
	1.142 (0.992-1.314)
	0.064
	
	1.14 (0.985-1.32)
	0.078
	
	1.169 (1.009-1.354)
	0.037
	

	Quantile 4
	2695
	577
	1.275 (1.112-1.462)
	0.001
	
	1.18 (1.025-1.36)
	0.021
	
	1.115 (0.962-1.292)
	0.149
	
	1.144 (0.986-1.328)
	0.077
	

	Quantile 5
	2695
	620
	1.379 (1.203-1.582)
	<0.001
	
	1.205 (1.042-1.393)
	0.012
	
	1.144 (0.984-1.331)
	0.081
	
	1.184 (1.013-1.383)
	0.034
	


a: adjusted for number of heart rate measurements, age, sex, new onset atrial fibrillation
b: adjusted for number of heart rate measurements, age, sex, new onset atrial fibrillation, heart rate, systolic blood pressure, diastolic blood pressure, respiratory rate, saturation of percutaneous oxygen 
c: adjusted for number of heart rate measurements, age, sex, new onset atrial fibrillation, heart rate, systolic blood pressure, diastolic blood pressure, respiratory rate, saturation of percutaneous oxygen, congestive heart failure, hypertension, diabetes, chronic kidney disease, chronic liver disease, metastatic cancer, intubation, continuous kidney replacement therapy, blood culture positive, heart surgery, aorta surgery, glasgow coma scale
d: adjusted for number of heart rate measurements, age, sex, new onset atrial fibrillation, heart rate, systolic blood pressure, diastolic blood pressure, respiratory rate, saturation of percutaneous oxygen, congestive heart failure, hypertension, diabetes, chronic kidney disease, chronic liver disease, metastatic cancer, intubation, continuous kidney replacement therapy, blood culture positive, heart surgery, aorta surgery, glasgow coma scale, norepinephrine, dopamine, dobutamine, epinephrine, vasopressin, rhythm control, rate control

