
Supplements
Supplemental Table 1 Analysability of morphological and functional parameters of the heart measured by TTE and CMR
	
	CMR
n = 2126
	TTE
n = 2126

	LV mass (2D-TTE), g
	1936 (91.1) 
	1746 (82.1) 

	LVEF (2D-TTE), %
	1916 (90.1) 
	1445 (68.0) 

	LV stroke volume (2D-TTE), ml
	1986 (93.4) 
	1552 (73.0) 

	LVEDV (2D-TTE), ml
	1943 (91.4) 
	1557 (73.2) 

	LVESV (2D-TTE), ml
	1943 (91.4) 
	1562 (73.5) 

	LVEF (3D-TTE), %
	1916 (90.1) 
	 571 (26.9) 

	LV stroke volume (3D-TTE), ml
	1986 (93.4) 
	 620 (29.2) 

	LVEDV (3D-TTE), ml
	1943 (91.4) 
	 600 (28.2) 

	LVESV (3D-TTE), ml
	1943 (91.4) 
	 690 (32.5) 

	LASV (2D-TTE), ml
	1910 (89.8) 
	1533 (72.1) 

	RASV (2D-TTE), ml
	1937 (91.1) 
	 976 (45.9) 

	RVEDV (2D-TTE), ml
	1969 (92.6) 
	1228 (57.8) 

	RVESV (2D-TTE), ml
	1966 (92.5) 
	1204 (56.6) 

	RVEF (2D-TTE), %
	1902 (89.5) 
	1206 (56.7) 


Continuous variables are presented as mean and standard deviation, and categorical variables are presented as absolute numbers and percentages. Abbreviations: 2C = 2-chamber; 3D = three-dimensional; 4C = 4-chamber; AV PG = aortic valve pressure gradient; LADV = left atrial end-diastolic volume; LASV = left atrial end-systolic volume; LVEDV = left ventricular end-diastolic volume; LVESV = left ventricular end-systolic volume; LVEF = left ventricular ejection fraction; LVM = left ventricular mass; RADV = right atrial end-diastolic volume, RASV = right atrial end-systolic volume; RVEDV = right ventricular end-diastolic volume; RVESV = right ventricular end-systolic volume.




Supplemental Table 2 Univariable linear regression analysis of predictors of the correlation of 2D-TTE LVEF and CMR LVEF
	
	ß (95%-CI)
	95%-CI
	p-value

	Age
	0 
	-0.04; 0.04
	0.997

	Female sex 
	1.03 
	0.37; 1.68
	0.002

	Obesity class II (BMI >35) 
	3.8
	2.06; 5.54
	<0.001

	COPD 
	-0.69
	-2.03; 0.66
	0.315

	Atrial fibrillation
	-2
	-3.44; -0.56
	0.007

	CMR <1 month after TTE vs. 1-3 months
	-0.02
	-0.73; 0.7
	0.965

	CMR >3 months after TTE vs. 1-3 months
	-0.23
	-1.21; 0.76
	0.651

	TTE image quality 2 vs. 1
	0.77 
	-0.05; 1.58
	0.065

	TTE image quality 3 vs. 1
	0.51 
	-0.53; 1.54
	0.336



Univariable linear regression analysis for the association of absolute differences between TTE and CMR measurements of 2-D TTE LVEF with independent variables. Independent variables were age, sex, obesity class II, pre-existing COPD and atrial fibrillation, time between TTE and CMR examination as well as TTE image quality. Results are presented as ß and 95%-confidence interval (CI). Abbreviations: BMI = body mass index, CMR = cardiac magnetic resonance imaging, COPD = chronic obstructive pulmonary disease, TTE = transthoracic echocardiography. 



Sensitivity analysis: Image quality
In the following sensitivity analysis, all subjects with fair image quality (TTE image quality indicator 3) were excluded. 

Supplemental Table 3 Baseline characteristics of the study population
	
	Females
n = 741
	Males
n = 989

	DEMOGRAPHICS

	Age, years
	 64.4 (8.6)
	 64.6 (8.3)

	BMI, kg/m²
	 26.4 (4.9)
	 27.1 (4.0)

	Systolic blood pressure, mmHg
	138.9 (19.4)
	144.1 (19.1)

	Heart rate, bpm
	 70.2 (11.2)
	 67.9 (11.2)

	COMORBIDITIES

	Hypertension
	 496 ( 69.2) 
	 716 (75.3) 

	Diabetes
	  56 ( 8.1) 
	  97 (10.4) 

	Coronary artery disease
	  33 ( 6.0) 
	 116 (14.4) 

	Atrial fibrillation
	  29 ( 4.4) 
	  58 ( 6.4) 

	LABORATORIES

	GFR, ml/min
	 83.1 [72.0, 92.4]
	 84.0 [73.8, 91.9]

	NT-proBNP, ng/l
	112.0 [62.0, 192.0]
	 70.0 [40.0, 131.0]

	LDL-cholesterol, mg/dl
	123.5 [100.0, 148.0]
	119.0 [91.2, 141.8]

	TTE IMAGE QUALITY

	Excellent (1)
	180 ( 20.1) 
	202 (16.4) 

	Good (2)
	561 ( 62.5) 
	787 (64.0) 


Normally distributed continuous variables are presented as mean and standard deviation, non-normal continuous variables as median and interquartile range, and categorical variables are presented as absolute numbers and percentages. ﻿ Abbreviations: as in Table 1.




Supplemental Table 4 Morphological and functional parameters of the heart measured by TTE and CMR
	
	CMR
n = 1730
	TTE
n = 1730
	p-value


	LV mass (2D-TTE), g
	117.0 [95.4, 142.3]
	161.3 [133.6, 194.7]
	<0.001

	LVEF (2D-TTE), %
	 69.0 [64.1, 74.0]
	 58.4 [55.6, 61.8]
	<0.001

	LV stroke volume (2D-TTE), ml
	 81.0 [67.0, 96.0]
	 66.4 [54.4, 79.3]
	<0.001

	LVEDV (2D-TTE), ml
	117.1 [96.6, 138.6]
	113.3 [94.4, 135.0]
	 0.007

	LVESV (2D-TTE), ml
	 36.2 [27.0, 46.0]
	 47.1 [38.2, 57.8]
	<0.001

	LVEF (3D-TTE), %
	 69.0 [64.1, 74.0]
	 59.1 [55.6, 63.2]
	<0.001

	LV stroke volume (3D-TTE), ml
	 81.0 [67.0, 96.0]
	 61.7 [52.0, 73.0]
	<0.001

	LVEDV (3D-TTE), ml
	117.1 [96.6, 138.6]
	105.9 [89.4, 127.6]
	<0.001

	LVESV (3D-TTE), ml
	 36.2 [27.0, 46.0]
	 42.2 [33.0, 54.6]
	<0.001

	LASV (2D-TTE), ml
	 53.0 [40.2, 68.0]
	 52.4 [41.9, 65.0]
	 0.808

	RASV (2D-TTE), ml
	 57.7 [43.2, 74.4]
	 41.4 [31.1, 53.5]
	<0.001

	RVEDV (2D-TTE), ml
	122.2 [99.5, 148.4]
	 45.0 [34.0, 59.7]
	<0.001

	RVESV (2D-TTE), ml
	 50.0 [38.0, 64.0]
	 19.0 [14.1, 25.9]
	<0.001

	RVEF (2D-TTE), %
	 59.0 [52.1, 65.0]
	 58.0 [52.8, 63.6]
	 0.148


Continuous variables are presented as mean and standard deviation, and categorical variables are presented as absolute numbers and percentages. Abbreviations: as in Table 2



Supplemental Table 5 Analysability of morphological and functional parameters of the heart measured by TTE and CMR
	
	CMR
n = 1730
	TTE
n = 1730

	LV mass (2D-TTE), g
	1574 (91.0) 
	1430 (82.7) 

	LVEF (2D-TTE), %
	1558 (90.1) 
	1184 (68.4) 

	LV stroke volume (2D-TTE), ml
	1613 (93.2) 
	1270 (73.4) 

	LVEDV (2D-TTE), ml
	1574 (91.0) 
	1272 (73.5) 

	LVESV (2D-TTE), ml
	1577 (91.2) 
	1275 (73.7) 

	LVEF (3D-TTE), %
	1559 (90.1) 
	 476 (27.5) 

	LV stroke volume (3D-TTE), ml
	1613 (93.2) 
	 518 (29.9) 

	LVEDV (3D-TTE), ml
	1574 (91.0) 
	 500 (28.9) 

	LVESV (3D-TTE), ml
	1577 (91.2) 
	 575 (33.2) 

	LASV (2D-TTE), ml
	1557 (90.0) 
	1267 (73.2) 

	RASV (2D-TTE), ml
	1577 (91.2) 
	 797 (46.1) 

	RVEDV (2D-TTE), ml
	1606 (92.8) 
	1034 (59.8) 

	RVESV (2D-TTE), ml
	1601 (92.5) 
	1014 (58.6) 

	RVEF (2D-TTE), %
	1547 (89.4) 
	1012 (58.5) 


Continuous variables are presented as mean and standard deviation, and categorical variables are presented as absolute numbers and percentages. Abbreviations: as in Table 2.



Supplemental Table 6 Contingency table for concordance between TTE and CMR
	
	
	CMR

	
	
	Normal
	Abnormal

	TTE
	LVEF (2D-TTE)
	Cohens Kappa: 0.22 (0.07; 0.37)

	
	Normal
	1071
	5

	
	Abnormal
	35
	6

	
	LVEF (3D-TTE)
	Cohens Kappa: 0.07 (-0.08; 0.21)

	
	Normal
	401
	2

	
	Abnormal
	21
	1

	
	LAVI (2D-TTE)
	Cohens Kappa: 0.32 (0.26; 0.38)

	
	Normal
	705
	194

	
	Abnormal
	94
	135


The following thresholds were used for both modalities: LVEF ≤50%; LVEDV; LAVI ≥34 ml/m2. LVEF and LAVI were measured in TTE biplane and triplane (3D), in CMR only biplane. Abbreviations: LAVI = left atrial volume index; LVEF = left ventricular ejection fraction.




Supplemental Table 7 Reproducibility and correlation of TTE and CMR measurements
	
	Pearson correlation
	Bland-Altman analysis
	Absolute difference
± standard deviation

	
	Correlation 
coefficient
	p-value
	Bias (mean)
	95% limits 
of agreement
	

	LV mass (2D-TTE), g
	0.73
	<0.001
	-44.8
	[-102; 12.5]
	-44.8 ±29.2

	LVEF (2D-TTE), %
	0.41
	<0.001
	10.7
	[-2.5; 23.9]
	10.7 ±6.7

	LV stroke volume (2D-TTE), ml
	0.57
	<0.001
	14.7
	[-21.1; 50.5]
	14.7 ±18.3

	LVEDV (2D-TTE), ml
	0.69
	<0.001
	3.4
	[-44.2; 50.9]
	3.4 ±24.2

	LVESV (2D-TTE), ml
	0.68
	<0.001
	-10.7
	[-35.1; 13.8]
	-10.7 ±12.5

	LVEF (3D-TTE), %
	0.33
	0.006
	9.3
	[-4.7; 23.3]
	9.3 ±7.1

	LV stroke volume (3D-TTE), ml
	0.61
	<0.001
	19.9
	[-9.5; 49.3]
	19.9 ±15

	LVEDV (3D-TTE), ml
	0.67
	<0.001
	12
	[-30.5; 54.6]
	12 ±21.7

	LVESV (3D-TTE), ml
	0.49
	<0.001
	-5.3
	[-36.6; 25.9]
	-5.3 ±16

	LASV (2D-TTE), ml
	0.62
	<0.001
	1.8
	[-31.5; 35.1]
	1.8 ±17

	RASV (2D-TTE), ml
	0.56
	<0.001
	16.1
	[-21.4; 53.7]
	16.1 ±19.1

	RVEDV (2D-TTE), ml
	0.5
	<0.001
	75.2
	[20; 130.4]
	75.2 ±28.2

	RVESV (2D-TTE), ml
	0.49
	<0.001
	30.2
	[0.6; 59.9]
	30.2 ±15.1

	RVEF (2D-TTE), %
	0.2
	<0.001
	0.8
	[-20.7; 22.2]
	0.8 ±10.9


Abbreviations: CI = confidence interval; ICC = intraclass correlation coefficient; OV = observer. Other abbreviations as in Table 2.








Sensitivity Analysis: Atrial Fibrillation
In the following sensitivity analysis all subjects with atrial fibrillation were excluded. 

Supplemental Table 8 Baseline characteristics of the study population
	
	Females
n = 752
	Males
n = 1055

	DEMOGRAPHICS

	Age, years
	 64.2 (8.7)
	 64.8 (8.2)

	BMI, kg/m²
	 26.5 (5.0)
	 27.3 (4.1)

	Systolic blood pressure, mmHg
	139.6 (20.2)
	144.1 (19.2)

	Heart rate, bpm
	 70.8 (10.8)
	 68.2 (11.5)

	COMORBIDITIES

	Hypertension
	 500 ( 68.6) 
	 765 ( 75.1) 

	Diabetes
	  62 ( 8.7) 
	 102 ( 10.2) 

	Coronary artery disease
	  29 ( 5.2) 
	 105 ( 12.2) 

	Atrial fibrillation
	 752 (100.0) 
	 1055 (100.0) 

	LABORATORIES

	GFR, ml/min
	 83.8 [72.9, 92.4]
	 84.1 [73.8, 91.5]

	NT-proBNP, ng/l
	104.0 [62.0, 181.0]
	 68.0 [39.0, 123.0]

	LDL-cholesterol, mg/dl
	123.5 [100.0, 148.0]
	117.0 [91.0, 141.0]


Normally distributed continuous variables are presented as mean and standard deviation, non-normal continuous variables as median and interquartile range, and categorical variables are presented as absolute numbers and percentages. ﻿Abbreviations as in Table 1. 




Supplemental Table 9 Morphological and functional parameters of the heart measured by TTE and CMR
	
	CMR
n = 1807
	TTE
n = 1807
	p-value


	LV mass (2D-TTE), g
	117.6 [96.0, 143.0]
	163.0 [133.8, 197.1]
	<0.001

	LVEF (2D-TTE), %
	 69.2 [64.4, 74.0]
	 58.5 [55.6, 61.8]
	<0.001

	LV stroke volume (2D-TTE), ml
	 81.0 [67.0, 95.4]
	 65.5 [54.1, 78.7]
	<0.001

	LVEDV (2D-TTE), ml
	116.7 [96.0, 138.4]
	112.2 [93.5, 134.6]
	 0.003

	LVESV (2D-TTE), ml
	 35.9 [26.7, 46.0]
	 46.7 [37.7, 57.8]
	<0.001

	LVEF (3D-TTE), %
	 69.2 [64.4, 74.0]
	 59.1 [56.0, 62.9]
	<0.001

	LV stroke volume (3D-TTE), ml
	 81.0 [67.0, 95.4]
	 62.0 [51.7, 73.7]
	<0.001

	LVEDV (3D-TTE), ml
	116.7 [96.0, 138.4]
	106.6 [89.5, 129.1]
	<0.001

	LVESV (3D-TTE), ml
	 35.9 [26.7, 46.0]
	 42.4 [32.9, 54.8]
	<0.001

	LASV (2D-TTE), ml
	 52.4 [40.0, 67.0]
	 51.4 [41.3, 63.1]
	 0.187

	RASV (2D-TTE), ml
	 56.1 [43.2, 73.7]
	 40.7 [31.3, 53.1]
	<0.001

	RVEDV (2D-TTE), ml
	122.0 [99.0, 147.0]
	 44.8 [33.9, 59.7]
	<0.001

	RVESV (2D-TTE), ml
	 49.3 [37.6, 64.0]
	 19.1 [13.9, 25.9]
	<0.001

	RVEF (2D-TTE), %
	 58.3 [52.0, 65.0]
	 58.0 [52.8, 63.6]
	 0.197


Continuous variables are presented as mean and standard deviation, and categorical variables are presented as absolute numbers and percentages. Abbreviations: as in Table 2.



Supplemental Table 10 Analysability of morphological and functional parameters of the heart measured by TTE and CMR
	
	CMR
n = 1807
	TTE
n = 1807

	LV mass (2D-TTE), g
	1648 (91.2) 
	1478 (81.8) 

	LVEF (2D-TTE), %
	1633 (90.4) 
	1219 (67.5) 

	LV stroke volume (2D-TTE), ml
	1697 (93.9) 
	1311 (72.6) 

	LVEDV (2D-TTE), ml
	1655 (91.6) 
	1311 (72.6) 

	LVESV (2D-TTE), ml
	1654 (91.5) 
	1315 (72.8) 

	LVEF (3D-TTE), %
	1633 (90.4) 
	 480 (26.6) 

	LV stroke volume (3D-TTE), ml
	1697 (93.9) 
	 523 (28.9) 

	LVEDV (3D-TTE), ml
	1655 (91.6) 
	 507 (28.1) 

	LVESV (3D-TTE), ml
	1654 (91.5) 
	 585 (32.4) 

	LASV (2D-TTE), ml
	1636 (90.5) 
	1303 (72.1) 

	RASV (2D-TTE), ml
	1656 (91.6) 
	 852 (47.1) 

	RVEDV (2D-TTE), ml
	1675 (92.7) 
	1042 (57.7) 

	RVESV (2D-TTE), ml
	1673 (92.6) 
	1026 (56.8) 

	RVEF (2D-TTE), %
	1616 (89.4) 
	1024 (56.7) 


Continuous variables are presented as mean and standard deviation, and categorical variables are presented as absolute numbers and percentages. Abbreviations: as in Table 2.

Supplemental Table 11 Contingency table for concordance between TTE and CMR 
	
	
	CMR

	
	
	Normal
	Abnormal

	TTE
	LVEF (2D-TTE)
	Cohens Kappa: 0.25 (0.08; 0.42)

	
	Normal
	1115
	6

	
	Abnormal
	28
	6

	
	LVEF (3D-TTE)
	Cohens Kappa: 0.17 (-0.05; 0.38)

	
	Normal
	415
	2

	
	Abnormal
	16
	2

	
	LAVI (2D-TTE)
	Cohens Kappa: 0.30 (0.23; 0.35)

	
	Normal
	778
	204

	
	Abnormal
	93
	118



The following thresholds were used for both modalities: LVEF ≤50%; LVEDV; LAVI ≥34 ml/m2. LVEF and LAVI were measured in TTE biplane and triplane (3D), in CMR only biplane. Abbreviations: LAVI = left atrial volume index; LVEF = left ventricular ejection fraction.





Supplemental Table 12 Reproducibility and correlation of TTE and CMR measurements
	
	Pearson correlation
	Bland-Altman analysis
	Absolute difference
± standard deviation

	
	Correlation 
coefficient
	p-value
	Bias (mean)
	95% limits 
of agreement
	

	LV mass (2D-TTE), g
	0.73
	<0.001
	-45.1
	[-102.8; 12.6]
	-45.1 ±29.4

	LVEF (2D-TTE), %
	0.38
	<0.001
	10.7
	[-2.5; 23.9]
	10.7 ±6.7

	LV stroke volume (2D-TTE), ml
	0.57
	<0.001
	15.1
	[-20.5; 50.6]
	15.1 ±18.1

	LVEDV (2D-TTE), ml
	0.68
	<0.001
	3.6
	[-43.9; 51.1]
	3.6 ±24.2

	LVESV (2D-TTE), ml
	0.65
	<0.001
	-10.6
	[-35.2; 13.9]
	-10.6 ±12.5

	LVEF (3D-TTE), %
	0.29
	<0.001
	9.5
	[-4.6; 23.5]
	9.5 ±7.2

	LV stroke volume (3D-TTE), ml
	0.61
	<0.001
	19.7
	[-10.1; 49.6]
	19.7 ±15.2

	LVEDV (3D-TTE), ml
	0.69
	<0.001
	11.8
	[-30.6; 54.1]
	11.8 ±21.6

	LVESV (3D-TTE), ml
	0.49
	<0.001
	-5.5
	[-37; 26]
	-5.5 ±16.1

	LASV (2D-TTE), ml
	0.57
	<0.001
	2
	[-31.6; 35.5]
	1.9 ±17.1

	RASV (2D-TTE), ml
	0.56
	<0.001
	16.2
	[-20.9; 53.2]
	16.2 ±18.9

	RVEDV (2D-TTE), ml
	0.5
	<0.001
	74.8
	[18.8; 130.9]
	74.8 ±28.6

	RVESV (2D-TTE), ml
	0.49
	<0.001
	30.2
	[0.1; 60.4]
	30.2 ±15.4

	RVEF (2D-TTE), %
	0.2
	<0.001
	0.8
	[-20.8; 22.4]
	0.8 ±11


Abbreviations: CI = confidence interval; ICC = intraclass correlation coefficient; OV = observer. Other abbreviations as in Table 2.


Sensitivity Analysis: Single plane measurements
In the following sensitivity analysis all subjects with single-plane measurements were excluded. 

Supplemental Table 13 Baseline characteristics of the study population
	
	Females
n = 720
	Males
n = 962

	DEMOGRAPHICS

	Age, years
	 64.2 (8.5)
	 64.4 (8.2)

	BMI, kg/m²
	 26.4 (4.8)
	 27.2 (3.9)

	Systolic blood pressure, mmHg
	139.6 (20.1)
	143.6 (18.6)

	Heart rate, bpm
	 70.4 (10.8)
	 67.7 (11.3)

	COMORBIDITIES

	Hypertension
	 485 ( 69.7) 
	 701 (75.8) 

	Diabetes
	  56 ( 8.4) 
	 105 (11.5) 

	Coronary artery disease
	  29 ( 5.4) 
	 103 (13.4) 

	Atrial fibrillation
	  33 ( 5.2) 
	  60 ( 6.9) 

	LABORATORIES

	GFR, ml/min
	 83.4 [72.0, 92.4]
	 84.1 [73.9, 91.7]

	NT-proBNP, ng/l
	112.0 [62.0, 188.0]
	 68.0 [39.0, 128.0]

	LDL-cholesterol, mg/dl
	124.0 [99.0, 146.0]
	118.0 [92.0, 140.0]


Normally distributed continuous variables are presented as mean and standard deviation, non-normal continuous variables as median and interquartile range, and categorical variables are presented as absolute numbers and percentages. ﻿Abbreviations as in Table 1. 


Supplemental Table 14 Morphological and functional parameters of the heart measured by TTE and CMR
	
	CMR
n = 1682
	TTE
n = 1682
	p-value


	LVEF (2D-TTE), %
	 69.2 [64.5, 74.0]
	 58.3 [55.5, 61.7]
	<0.001

	LV stroke volume (2D-TTE), ml
	 81.0 [68.0, 95.0]
	 65.4 [53.9, 78.6]
	<0.001

	LVEDV (2D-TTE), ml
	117.0 [97.4, 138.0]
	111.8 [93.6, 134.3]
	<0.001

	LVESV (2D-TTE), ml
	 36.0 [27.0, 46.0]
	 46.7 [37.9, 57.5]
	<0.001


Continuous variables are presented as mean and standard deviation, and categorical variables are presented as absolute numbers and percentages. Abbreviations: as in Table 2.



Supplemental Table 15 Contingency table for concordance between TTE and CMR 
	
	
	CMR

	
	
	Normal
	Abnormal

	TTE
	LVEF (2D-TTE)
	Cohens Kappa: 0.27 (0.12, 0.41)

	
	Normal
	1311
	7

	
	Abnormal
	39
	9



The following thresholds were used for both modalities: LVEF ≤50%. Abbreviations:; LVEF = left ventricular ejection fraction.

Supplemental Table 16 Reproducibility and correlation of TTE and CMR measurements
	
	Pearson correlation
	Bland-Altman analysis
	Absolute difference
± standard deviation

	
	Correlation 
coefficient
	p-value
	Bias (mean)
	95% limits 
of agreement
	

	LVEF (2D-TTE), %
	0.40
	<0.001
	10.7
	[-2.6; 24.0]
	10,7 (6,8)

	LV stroke volume (2D-TTE), ml
	0.58
	<0.001
	14.9
	[-20.4; 50.2]
	14,9 (18)

	LVEDV (2D-TTE), ml
	0.70
	<0.001
	3.7
	[-43.5; 50.8]
	3,7 (24)

	LVESV (2D-TTE), ml
	0.67
	<0.001
	-10.5
	[-34.8; 13.8]
	-10,5 (12,4)


Abbreviations: Abbreviations as in Table 2.
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