
Unnithan, VB, Rowland, T, George, KP, Bakhshi, A, Beaumont, A, Sculthorpe, 
N, Lord, RN and Oxborough, D

 Effect of long-term soccer training on changes in cardiac function during 
exercise in elite youth soccer players

http://researchonline.ljmu.ac.uk/id/eprint/16654/

Article

LJMU has developed LJMU Research Online for users to access the research output of the 
University more effectively. Copyright © and Moral Rights for the papers on this site are retained by 
the individual authors and/or other copyright owners. Users may download and/or print one copy of 
any article(s) in LJMU Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities or 
any commercial gain.

The version presented here may differ from the published version or from the version of the record. 
Please see the repository URL above for details on accessing the published version and note that 
access may require a subscription. 

For more information please contact researchonline@ljmu.ac.uk

http://researchonline.ljmu.ac.uk/

Citation (please note it is advisable to refer to the publisher’s version if you 
intend to cite from this work) 

Unnithan, VB, Rowland, T, George, KP, Bakhshi, A, Beaumont, A, 
Sculthorpe, N, Lord, RN and Oxborough, D (2022) Effect of long-term soccer
training on changes in cardiac function during exercise in elite youth 
soccer players. Scandinavian Journal of Medicine & Science in Sports, 32 

LJMU Research Online

http://researchonline.ljmu.ac.uk/
mailto:researchonline@ljmu.ac.uk


Figures  

 

 

Figure 1: Changes in maturity offset across the 3-year observational study. All values are median and 

inter-quartile range. 

  



 

 

Figure 2: Changes in heart rate (HR), cardiac index (QIndex), stroke volume index (SVIndex) and 

arterial-venous oxygen difference (AVO2 difference) at approximately 45%𝑉̇𝑂2𝑝𝑒𝑎𝑘 in the control 

participants and soccer players over the course of the 3-year observational study. All values are 

median and inter-quartile range.  

  



 

 

Figure 3: Changes in TDI derived markers of systolic (peak aortic velocity and S’adj) and diastolic 

function (E, E’adj and E/E’) during submaximal exercise at approximately 45%𝑉̇𝑂2𝑝𝑒𝑎𝑘  in the control 

participants and soccer players over the course of the 3-year observational study. All values are 

median and inter-quartile range. 

 


