Supplements
	
Table S1. Between-group differences in cardiac structure and function at rest in the supine position

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	Total sample
	Normal dyspnea
	Abnormal dyspnea
	P-value 
	Sample

	Supine echo
	 (n=97)
	 (n=81)
	 (n=16)
	 
	size

	TRV (m/s)
	2.09
	±
	0.23
	2.11
	±
	0.24
	2.01
	±
	0.19
	0.196
	42/12

	PASP (mmHg)
	17.1
	(15.21
	19.05)
	17.2
	(15.3
	20.6)
	16.7
	(14.75
	18.7)
	0.382
	42/12

	mPAP (mmHg)
	12.4
	(11.28
	13.62)
	12.5
	(11.35
	14.55)
	12.2
	(11
	13.41)
	0.382
	42/12

	GLS (%)
	19.0
	(17.7
	20.1)
	19.3
	(18.63
	20.25)
	18.3
	(17.8
	19.9)
	0.413
	62/13

	TAPSE (mm)
	21.0
	±
	4.0
	21.4
	±
	3.9
	20.6
	±
	4.0
	0.499
	81/16

	LAVI (ml/m2)
	22
	(18.2
	26.15)
	22
	(17.73
	27.45)
	22
	(19.11
	25.38)
	0.817
	80/16

	LVOTD (cm)
	2.2
	±
	0.2
	2.2
	±
	0.2
	2.2
	±
	0.2
	0.431
	81/16

	IVSD (mm)
	11
	(9
	12)
	11
	(9
	12.5)
	10
	(9
	11)
	0.185
	81/16

	LVEDD (mm)
	48
	±
	5
	48
	±
	5
	48
	±
	5
	0.716
	81/16

	LVPWD (mm)
	10
	(8
	11)
	10
	(8.5
	11)
	9
	(8
	10)
	0.147
	81/16

	LVRWT
	0.41
	(0.35
	0.49)
	0.41
	(0.35
	0.495)
	0.38
	(0.35
	0.43)
	0.157
	81/16

	LVMI (kg/m2)
	88.0
	±
	22.0
	88.6
	±
	22.4
	82.9
	±
	18.9
	0.343
	81/16

	LVOTVTI (cm)
	21.1
	±
	4.2
	20.7
	±
	4.1
	22.9
	±
	4.6
	0.059
	76/15

	LVEDV (ml)
	100
	±
	24
	101
	±
	24
	94
	±
	21
	0.261
	80/16

	LVESV (ml)
	40
	±
	11
	41
	±
	11
	37
	±
	10
	0.258
	80/16

	LVEF (%)
	60
	±
	5
	60
	±
	5
	61
	±
	6
	0.646
	80/16

	SV (ml)
	82
	±
	19
	81
	±
	18
	85
	±
	22
	0.520
	76/15

	E (cm/s)
	66
	±
	15
	65
	±
	14
	67
	±
	19
	0.642
	78/16

	A (cm/s)
	76
	±
	16
	75
	±
	16
	77
	±
	16
	0.669
	78/16

	E/A
	0.8
	(0.7
	1.025)
	0.8
	(0.7
	1)
	0.8
	(0.7
	1.1)
	0.733
	78/16

	e'avg (cm/s)
	8.5
	±
	2.0
	8.6
	±
	2.1
	8.0
	±
	1.8
	0.233
	79/16

	E/e'avg
	7.6
	(6.3
	9.05)
	7.4
	(6.4
	8.8)
	8.7
	(6.1
	10.7)
	0.222
	77/16

	VCIDexp (mm)
	15
	(12
	17)
	15
	(12
	17)
	16
	(13.5
	20)
	0.152
	66/13

	VCIDins (mm)
	4
	(2
	6)
	4
	(2
	5)
	4
	(0
	8)
	0.915
	66/13

	VCIcollapsibility index
	75
	(60
	88)
	74
	(62
	87)
	81
	(57
	100)
	0.671
	66/13

	HFA-PEFFscore
	2.0
	(1
	3)
	2.0
	(1
	3)
	2.0
	(1
	2.75)
	0.920
	81/16

	Data are means±SD or median(Q1-Q3), TRV-tricuspid regurgitation velocity, PASP-pulmonary artery systolic pressure, mPAP-mean pulmonary artery pressure, GLS-global longitudinal strain, TAPSE-tricuspid annular plane systolic excursion, LAVI-left atrial volume index, LVOTD-left ventricle outflow tract diameter, IVSD-interventricular septal diameter, LVEDD-LV end-diastolic diameter, LVPWD-LV posterior wall diameter, LVRWT-relative wall thickness, LVMI-LV mass index, LVOTVTI-LV outflow tract velocity time integral, LVEDV/LVESV-LV end-diastolic/end-systolic volume, LVEF-LV ejection fraction, SV-stroke volume, E and A-early and late mitral inflow velocity, e'-avg of septal and lateral early diastolic mitral annulus velocity, VCIDins/exp-inspiratory or expiratory diameter of inferior vena cava, VCIindex-((VCIexp-VCIins)/VCIexp), P-values from independent t-test, Mann-Whitney U test or chi-square test.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Table S2. Relationships between potential predictors and abnormal exertional dyspnea in univariate logistic regressions

	Variable
	B
	SE
	Wald
	df
	P value
	Exp(B)
	Upper 95% CI Exp(B)
	Lower 95% CI Exp(B)
	Nagel. R2

	Lung function
	
	
	
	
	
	
	
	

	   FEV1 (%predicted)
	-.054
	.021
	6.576
	1
	.010
	.947
	.909
	0.987
	0.125

	   FVC (%predicted)
	-.037
	.021
	3.220
	1
	.073
	.963
	.925
	1.003
	0.058

	   FEV1 (l)
	-1.399
	.528
	7.013
	1
	.008
	.247
	.088
	0.695
	0.148

	   FVC (l)
	-.866
	.399
	4.709
	1
	.030
	.421
	.192
	0.920
	0.092

	   MEF25-75(l/s)
	-1.072
	.377
	8.102
	1
	.004
	.342
	.164
	0.716
	0.172

	CPETecho
	
	
	
	
	
	
	
	
	

	   TAPSErest (mm)
	-.152
	.073
	4.346
	1
	.037
	.859
	.745
	.991
	0.081

	   LAVIrest (ml/m2)
	.122
	.058
	4.483
	1
	.034
	1.130
	1.009
	1.266
	0.101

	   E/e'avgrest
	.354
	.127
	7.695
	1
	.006
	1.424
	1.109
	1.828
	0.164

	   LVOTVTIrest (cm)
	.103
	.071
	2.108
	1
	.147
	1.108
	.965
	1.273
	0.036

	   E/e'avglow
	.286
	.138
	4.286
	1
	.038
	1.331
	1.015
	1.745
	0.077

	   s'septallow (cm/s)
	-.322
	.135
	5.706
	1
	.017
	.725
	.556
	0.944
	0.113

	   mPAP/COslope
	.344
	.283
	1.478
	1
	.224
	1.411
	.810
	2.459
	0.032

	Supine resting ECHO
	
	
	
	
	
	
	
	
	

	   LVMI (kg/m2)
	-.013
	.013
	.910
	1
	.340
	.987
	.962
	1.014
	0.017

	   LVRWT
	-5.310
	3.372
	2.480
	1
	.115
	.005
	.000
	3.663
	0.048

	   LAVI (ml/m2)
	-.001
	.039
	.001
	1
	.977
	.999
	.926
	1.078
	0.000

	   e'avg (cm/s)
	-.163
	.144
	1.277
	1
	.258
	.850
	.641
	1.127
	0.023

	   E/e'avg
	.122
	.106
	1.335
	1
	.248
	1.130
	.918
	1.390
	0.023

	   GLS (%)
	-.009
	.156
	.003
	1
	.956
	.991
	.731
	1.345
	0.000

	   TRV (m/s)
	-2.149
	1.664
	1.668
	1
	.197
	.117
	.004
	3.041
	0.052


FEV1-forced expiratory volume in 1s, FVC-forced vital capacity, MEF25-75-maximal expiratory flow, HRpeak-peak heart rate, VEpeak-peak ventilation, TAPSE-tricuspid annular plane systolic excursion, LAVI-left atrial volume index, E/e’avg-early mitral inflow velocity by avg of septal and lateral early diastolic mitral annulus, LVOTVTI-LV outflow tract velocity time integral, s’septallow-septal systolic mitral anulus tissue velocity, A-and late mitral inflow velocity, mPAP/COslope-mean pulmonary artery pressure by cardiac output slope, LVMI-left ventricle mass index, LVRWT-left ventricle relative wall thickness, GLS-global longitudinal strain, TRV-tricuspid regurgitation velocity 							











Table S3. Exploratory two- and three-component binary logistic regression models predicting the likelihood of abnormal exertional dyspnea

	Abnormal dyspnea
	B
	SE
	Wald
	Sig.
	Exp(B)
	95% CI for Exp(B)

	 
	 
	
	
	
	
	
	Lower
	Upper

	M 2
	Constant
	5.945
	2.422
	6.024
	0.014
	
	
	

	
	FEV1(%predicted)
	-0.052
	0.021
	5.865
	0.015
	0.950
	0.911
	0.990

	 
	TAPSErest (mm)
	-0.145
	0.077
	3.504
	0.061
	0.865
	0.743
	1.007

	M 3
	Constant
	1.902
	2.512
	0.573
	0.449
	
	
	

	
	FEV1(%predicted)
	-0.066
	0.025
	6.743
	0.009
	0.937
	0.891
	0.984

	 
	LAVIrest (ml/m2)
	0.125
	0.063
	3.970
	0.046
	1.133
	1.002
	1.281

	M 4
	Constant
	5.722
	2.342
	5.970
	0.015
	
	
	

	
	FEV1(%predicted)
	-0.048
	0.022
	4.990
	0.026
	0.953
	0.913
	0.994

	 
	s'septallow (cm/s)
	-0.296
	0.145
	4.160
	0.041
	0.744
	0.560
	0.989

	M 5
	Constant
	0.814
	2.419
	0.113
	0.737
	
	
	

	
	FEV1(%predicted)
	-0.050
	0.021
	5.474
	0.019
	0.951
	0.913
	0.992

	 
	E/e'septallow (cm/s)
	0.255
	0.146
	3.059
	0.080
	1.290
	0.970
	1.717

	M 6
	Constant
	2.165
	2.692
	0.647
	0.421
	
	
	

	
	FEV1(%predicted)
	-0.044
	0.023
	3.532
	0.060
	0.957
	0.914
	1.002

	
	E/e'avgrest
	0.323
	0.148
	4.743
	0.029
	1.381
	1.033
	1.847

	 
	s'septallow (cm/s)
	-0.225
	0.150
	2.245
	0.134
	0.798
	0.594
	1.072

	M 7
	Constant
	-0.719
	2.856
	0.063
	0.801
	
	
	

	
	FEV1(%predicted)
	-0.064
	0.028
	5.457
	0.019
	0.938
	0.888
	0.990

	
	E/e'avgrest
	0.357
	0.162
	4.867
	0.027
	1.429
	1.041
	1.963

	 
	LAVIrest (ml/m2)
	0.107
	0.064
	2.832
	0.092
	1.113
	0.982
	1.261


FEV1-forced expiratory volume in 1s, E/e’avg-early diastolic mitral inflow velocity by tissue velocity, LAVIrest-left atrial volume index at rest in semisupine position, TAPSErest-tricuspid annular plane systolic excursion in semisupine position, s’septallow-septal systolic mitral anulus tissue velocity at low-intense exercise












Figure S4. Flowchart PROTECTION trialBaseline assessment
Included (n=100)
Excluded (n=117)
   Not meeting inclusion criteria (n= 64)
   Declined to participate (n=13)
   No transport/time/too far/other (n=33)
   Unknown (n=6)
   Unreachable (n=1)
Enrollment
Assessed for eligibility (n=217)












· BORG 1-10 dyspnea score not assessed at baseline (n=2)
· De novo diagnosis type 1 diabetes diabetes (n=1)





Analysis (n=97)
















