Table S1. Demographic and clinical characteristics of 25 athletes from the sample.
	Parameter                                                                             Total (n=25)

	Age, years (SD)                                                                      
	32.9 (11.9)

	Female, n (%)
	11 (44.0)

	Male, n (%)
	14 (56.0)

	Weight, kg (SD)
	70.8 (16.1)

	Height, cm (SD)
	170.8 (9.3)

	BSA, m2 (SD)
	1.82 (0.25)

	HR, bpm (SD)
	64.2 (12.7)

	SBP, mmHg (SD)
	115.9 (13.7)

	DBP, mmHg (SD)
	77.0 (10.9)

	MAP, mmHg (SD)
	90.0 (11.4)

	Sport experience, years (SD)
	12.0 (7.6)

	BSA, Body Surface Area; DBP, diastolic blood pressure; HR, heart rate; MAP, mean arterial pressure; SBP, systolic blood pressure.











Table S2. Inter- and intra-observer variability for HDF parameters.
	                         Inter-observer variability      Intra-observer variability

	Parameter
	      ICC
(95% C.I.)
	p-value
	      ICC
(95% C.I.)
	p-value

	
	
	
	
	

	Hemodynamic forces

	
A-B
	
      0.85 
(0.67-0.93)
	
<0.001
	
      0.91 
(0.78-0.93)
	
<0.001

	
L-S
	
      0.86 
(0.69-0.94)
	
<0.001
	
      0.93 
(0.83-0.97)
	
<0.001

	Impulse Angle
	      0.73 
(0.39-0.87)
	  0.001
	      0.80 
(0.56-0.90)
	<0.001











Table S3. Inter- and intra-observer variability for volumetric and feature tracking analysis parameters. 
	                            Inter-observer variability   Intra-observer variability

	Parameter
	 ICC
(95% CI)
	p-value
	 ICC
(95% CI)
	p-value

	
	
	
	
	

	Feature tracking analysis

	

	GLS-endo
	 0.89 
(0.74-0.95)
	<0.001
	0.93
 (0.83-0.96)
	<0.001

	Volumetric

	LVEF
	0.83 
(0.61-0.92)
	
<0.001
	0.98 
(0.94-0.99)
	
<0.001

	LVESV
	
 0.95 
(0.89-0.98)
	
<0.001
	0.98 
(0.96-0.99)
	
<0.001

	
LVESVi
	
  0.93
(0.85 - 0.97)
	
<0.001
	0.98
(0.96 - 0.99)
	
<0.001

	LVEDV
	
 0.98
(0.97 - 0.99)
	
<0.001
	0.98
(0.97 - 0.99)
	
<0.001

	LVEDVi
	
 0.98 
(0.97-0.99)
	
<0.001
	0.98 
(0.96-0.99)
	
<0.001

	SV
	
  0.96
(0.91- 0.98)
	
<0.001
	0.98
(0.96- 0.99)
	
<0.001

	SVi
	
  0.95
(0.88 - 0.98)
	
<0.001
	0.98
(0.96 - 0.99)
	
<0.001

	LVESV: Left Ventricular End-Systolic Volume; LVESVi: Initial Left Ventricular End-Systolic Volume; LVEDV: Left Ventricular End-Diastolic Volume; SV: Stroke Volume; SVi: Initial Stroke Volume.













Table S4.
Inter- and intra-observer variability of HDF parameters: comparison with previous studies.
	Reference
	Imaging
	Parameters
	Inter-observer
   ICC
    (95%C.I.)
	p-value
	Intra-observer ICC
 (95%C.I.)
	p-value
	Population

	Ferrara et al., 2021
	Echo
	HDF:
Amplitude Heartbeat Longitudinal
	
0.97 (0.93-0.98)
	
 <0.01
	
0.98 (0.95-0.99)
	
<0.01
	
Healthy

	Monosilio et al., 2022
	Echo
	HDF:
A-B 

L-S 
 
	
0.85 (0.36-0.96)
0.87 (0.14-0.97)

	
0.006

0.001

	
0.82 (0.22-0.96)
0.76 (0.01-0.94)

	
0.014

0.030

	
Heart failure


	Filomena et al., 2022
	CMR
	HDF:
A-B

L-S

Impulse Angle
	
0.98 (0.91-0.99)
0.97 (0.90-0.99)
0.95 (0.83-0.99)
	
0.001

0.001

0.001

	
0.98 (0.93-0.99)
0.91 (0.62-0.98)
0.92 (0.67-0.98)
	
0.001

0.001

0.001


	

STEMI

	Vos et al., 2023
	CMR
	IVPG:
"A"

"B"

"C"

"D"
	
0.81 (0.52-0.93)
0.88 (0.67-0.96)
0.87 (0.65-0.95)
0.94 (0.84-0.98)
	
<0.001

<0.001

<0.001

<0.001
	
0.75 (0.40-0.91)
0.94 (0.82-0.98)
0.94 (0.82-0.98)
0.99 (0.96-1.00)
	
<0.001

<0.001

<0.001

<0.001
	

Pulmonary hypertension


	Present study
	CMR
	HDF:
A-B 

L-S 

Impulse Angle
	
0.85 (0.67-0.93)
0.86 (0.69-0.94)
0.73 (0.39-0.87)
	
<0.001

<0.001
 
 0.001
	
0.91 (0.78-0.93)
0.93 (0.83-0.97)
0.80 (0.56-0.90)
	
<0.001

<0.001
  
<0.001
	

Athletes

	Echo: Echocardiography; "A": Systolic ejection force; "B": Downward force at systolic-diastolic transition; "C": E-wave decelerative force; "D": A-wave acceleration; HDF: Hemodynamic forces; IVPG: Intraventricular pressure gradients.








Table S5.
Inter- and intra-observer variability for frame selection time points.
	                                   Inter-observer variability         Intra-observer variability

	Parameter
	ICC
(95% C.I.)
	p-value
	ICC
(95% C.I.)
	p-value

	
	
	
	
	

	Frame selection

	
ES
	
0.85 
(0.65-0.93)
	
<0.001
	
0.82
(0.57-0.92)
	
<0.001

	
ED
	
0.70 
(0.56-0.81)
	
0.004
	
0.87
(0.72-0.94) 
	
<0.001













Table S6.
Inter- and intra-observer variability for valve diameter measurements.

	                       Inter-observer variability           Intra-observer variability

	Parameter
	ICC
(95% C.I.)
	p-value
	ICC
(95% C.I.)
	p-value

	
	
	
	
	

	Valve diameter

	Aortic valve
	0.78 
(0.51-0.90)
	<0.001
	0.86 
(0.77-0.95)
	<0.001

	Mitral valve
	0.92 
(0.67-0.98)
	<0.001
	0.90 
(0.78-0.96)
	0.004




