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Supplementary File 1. Detailed information about estimation of cardiorespiratory fitness 

and arterial stiffness. 

Cardiorespiratory fitness 

Cardiorespiratory fitness was assessed by indirect estimation of peak oxygen uptake (VO2peak). The 

patients performed a maximal exercise test on a treadmill where the exercise intensity was increased 

in a standardized manner by increased inclination and speed (according to a modified Balke protocol) 

until exhaustion (1). This is a validated test for estimating VO2peak according to the American College 

of Sports Medicine’s Guidelines for Exercise Testing and Prescriptions (2). 

Before the test, the patients had a five minute warm up walking on the treadmill. At the start of the 

test the treadmill speed was set at an individually adapted speed based on the heart rate during the 

warm up, usually at 4.8 km/h and with a 2.5% inclination. The heart rate was recorded during the 

test (Polar Sports Tester). Each cycle lasted for one minute, and at the end of the cycle the patient 

evaluated the degree of perceived exertion on Borgs scale (range 6-10, where 6-very, very light and 

20 - maximum exertion) (3). At the beginning of the test, the inclination was increased by 1.5% after 

every cycle and the speed was kept constant. When the patients reached an inclination of 15%, the 

speed was increased by 0.3 km/h by every cycle. The test was ended when the patient reported not 

being able to increase neither inclination nor speed and reported to be at 17-20 on Borgs scale. The 

maximum heart rate was recorded at the end of the test. 

The VO2peak was finally calculated by a formula given by the American College of Sports Medicine, 

from maximum speed (m/s) and inclination (%) by the end of the test, see textbox (4).  

 

  

 

 

Arterial stiffness 

Arterial stiffness was assessed both as pulse wave velocity (PWV) and augmentation index (AIx). The 

measurements were performed under similar and well defined conditions; the patients were fasting 

(except from water) and non-smoking for the last three hours and had not used alcohol for the last 

24 hours, the examinations were performed at the same time of the day in a quiet temperature-

controlled room after at least 5 minutes supine rest (5). The measurements were performed using 

Sphygmocor Apparatus (AtCor Medical, Australia), following recommendations from AtCor Medical. 

The PWV was measured as carotid femoral PWV which is considered as a golden standard 

measurement of the arterial stiffness (5). The PWV is a measure of the speed of the pulse wave, and 

was calculated my measuring the distance between the carotid pulse and the femoral pulse and the 

pulse transit time to these sites assessed by an electrocardiogram and pulse tonometry at the carotid 

and femoral artery. Finally, the PWV was calculated as distance divided by time, expressed in m/s. 

Graded walking (speeds ≤8.0 km/h): 
VO2 ml∙kg-1∙min-1 = (0.1∙ms-1+1.8∙ms-1∙inclination (%) +3.5) 
 
Graded running (speeds >8.0 km/h): 
VO2 ml∙kg-1∙min-1 = (0.2∙ms-1+0.9∙ms-1∙inclination (%) +3.5) 
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The AIx is a surrogate measure of arterial stiffness, and was assessed through pulse wave analyses 

(5). The shape of the pulse wave was recorded at the radial artery by tonometry, and the shape of 

the central pulse wave was estimated through a validated transfer factor. The pulse pressure of the 

central pulse wave is generated from a forward pressure from the heart and a backwards reflected 

pressure from the peripheral arteries. The difference between the pulse pressure and the forward 

pressure is defined as the augmented pressure. AIx was finally expressed by calculating the 

augmented pressure as a percentage of the pulse pressure.  
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Supplementary Figure 1. Flowchart of patients in the study. 
 
 

 
 

 


