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Remember Suzie when she 

was a Ward sister ….

   



Harry & Elsie

I am at the grandfather 
stage in life !

AGS in couple of years ?

Arlo & Peggy Rune dressed as Pumpkin! 



Exercise is really important for 
patients with CHD !

drugs / operations    9/10 lifestyle 1/10



Regular Exercise
 - general health benefits

Regular
exercise

incidence

Diabetes
Lipid profile
Cancer colon/breast/prostate

Osteoporosis
Anxiety/depression
Dementia 



Valenzuela et al  Eur Heart J, Volume 44, Issue 21, 1 June 2023, Pages 1874–1889, https://doi.org/10.1093/eurheartj/ehad170

Summary of the main effects of regular physical activity (PA) and 

exercise on cardiovascular disease (CVD). ...

https://doi.org/10.1093/eurheartj/ehad170


Valenzuela et al  Eur Heart J, Volume 44, Issue 21, 1 June 2023, Pages 1874–1889, https://doi.org/10.1093/eurheartj/ehad170

Main mechanisms explaining improvements in metabolism, 

inflammation, and cellular integrity induced by ...

https://doi.org/10.1093/eurheartj/ehad170


Mechanism of exercise benefit
gene adaptation in skeletal muscle: epigenetics!  

NATURE COMMUNICATIONS 2021 https://doi.org/10/1038/s41467-021-23579-x



Mechanism of exercise benefit
exercise induced tissue regeneration

Chen et al Molecular mechanisms of exercise contributing to tissue regeneration. Signal Transduction and Targeted therapy Nature.com 2022:7:383 https://doi.org/10.1038/s41392-022-01233-2



Exercise and the Fontan Heart

Exercise training increases the number and diameter of 

arterial blood vessels in skeletal muscle and myocardium   

Exercise training improves cardiac function, reduces valve regurgitation.   
……..acts a bit like ACEI !

Exercise reduces vascular stiffness, reduces blood pressure

Valenzuela et al  Eur Heart J, Volume 44, Issue 21, 1 June 2023, Pages 1874–1889, https://doi.org/10.1093/eurheartj/ehad170
Chen et al Signal transduction and targeted therapy 2022:7:383 https://doi.org/10.1038/s41392-022-01233-2

Exercise increases skeletal muscle efficiency 
increases number and size of mitochondria 

https://doi.org/10.1093/eurheartj/ehad170


Br J Sports Med 2019;53:859-869

“The SBP- lowering effect of exercise among 

hypertensive populations appears similar to that 

of commonly used antihypertensive medications “

Naci et al Br J Sports Med 2019;53:859-869



Living the Best Life
with a single ventricle

• General health benefits of exercise

• CVS benefits of Exercise

• What about post Fontan?



Living the Best Life
with a single ventricle



Physical exercise training in patients with a Fontan 
circulation: A systematic review Scheffers et al

-16 studies of exercise intervention

Exercise training in Fontan patients is
 - is safe 
- has positive effects on 

- exercise capacity, 
- cardiac function 
- quality of life



Longitudinal Outcomes of Patients With Single Ventricle After the 
Fontan Procedure  

• Ped Heart Network

• Longitudinal survival study 
n=543

•  90% survived to adult life      
independent of  ventricular morphology, 

• Gradual fall in exercise tolerance 

“ Future interventions     
might focus on 
preserving exercise 

capacity ”

Atz et al J Am Col Cardiol 2017;69:22;27735-44



EDITORIAL COMMENT  

Cardiorespiratory fitness, not the 

severity of the condition dictates 

late outcomes after Fontan 

procedures

“ the only advice that I 

will keep giving to the 

young patients who are 

coming to see me after 

Fontan procedures is 

“exercise, exercise, 

exercise!”
                                                                                     
Yves D’Udekem

d’Udekim J Am Col Cardiol 2017;69:22;0735-1097





Recommendations for participation in Competitive 

Sport in adolescent and adult athletes with CHD 

Individualised exercise prescription recommended ! 

EAPC /AEPC Consensus Document Physical Activity in Children with 
cardiovascular disease ………….due for publication  2025



• Questionnaire UK 2021/2022

• Social media / CHD networks 

• 83 respondents
• 7.3 +/5yrs (0-20) 

• 72% never received activity advice

• 10% inconsistent advice

• Parental attitude important

PREACH



Living the Best Life
with a single ventricle

How do we go about providing an 
exercise prescription to a post Fontan 
single ventricle patient? 



Exercise Prescription
factors to consider

• Think about it !

Circulation 2013,127;2147-2159

“Counselling to encourage daily participation in 

appropriate physical activity should be a core component 

of every patient encounter….”



Exercise Prescription
factors to consider

• Think about it !

• Patient beliefs /wishes 

Ask what form of exercise/PA they 
enjoy and what they would like to do !

Walking Sport Gamification  



Exercise Prescription
factors to consider

• Think about it !

• Patient beliefs /wishes

• Family beliefs 

START EARLY !  



Exercise Prescription
factors to consider

• Early discussion infancy/preschool

• Realistic goals and outcomes

• Involve whole clinical team
• Nurse specialists
• Cardiologists/junior medical staff
• Psychologists/physiologists

• Involve school

• Future proof – sports / patients change ! 



Exercise Prescription
consensus recommendations 

Eur Heart J. 2021 Jan 6;42(1):17-96 Eur Heart J. 2020 Nov 14;41(43):4191-4199

All cardiology including CHD All CHD – adults and adolescents



Physical Activity in adolescents and adults with congenital heart disease; individualised exercise 

Prescription Position article from the Working group of the Grown up Congenital Heart Disease and the Section of Sports

 Cardiology of EAPCR
Budts et al Eur Heart J 2020;41;4191-99       

1 History and Physical Examination

• symptoms

• past cardiac history

• Exercise history
– Type / Frequency

– Supplements / drugs

• Know details of CHD

• comorbidity



Physical Activity in adolescents and adults with congenital heart disease; individualised exercise 

Prescription Position article from the Working group of the Grown up Congenital Heart Disease and the Section of Sports

 Cardiology of EAPCR
Budts et al Eur Heart J 2020;41;4191-99       

1 History and Physical Examination

2 Assessment of 5 basic parameters

• Ventricular function

• PA pressure

• Assessment of aorta

• Assessment of arrhythmia

• Saturations rest/exercise



Physical Activity in adolescents and adults with congenital heart disease; individualised exercise 

Prescription Position article from the Working group of the Grown up Congenital Heart Disease and the Section of Sports

 Cardiology of EAPCR
Budts et al Eur Heart J 2020;41;4191-99       

1 History and Physical Examination

2 Assessment of 5 basic parameters

3 Recommendation: type of exercise



ESC Classification of Sports 
 

Budts et al  Eur Heart Journal  2020;41:4191-99

* Risk of collision

** Risk of harm if syncope



Physical Activity in adolescents and adults with congenital heart disease; individualised exercise 

Prescription Position article from the Working group of the Grown up Congenital Heart Disease and the Section of Sports

 Cardiology of EAPCR
Budts et al Eur Heart J 2020;41;4191-99       

1 History and Physical Examination

2 Assessment of 5 basic parameters

3 Recommendation: type of exercise

4 CPET……. ?? Exercise echo 

Exercise related BP / Saturations / Arrhythmias

Peak VO2 / Borg scale



Physical Activity in adolescents and adults with congenital heart disease; individualised exercise 

Prescription Position article from the Working group of the Grown up Congenital Heart Disease and the Section of Sports

 Cardiology of EAPCR
Budts et al Eur Heart J 2020;41;4191-99       

1 History and Physical Examination

2 Assessment of 5 basic parameters

3 Recommendation: type of exercise

4 CPET……. ?? Exercise echo 

5 Recomendation: relative intensity



ESC Guidelines on sports cardiology and exercise in patients with 
cardiovascular disease Eur Heart J 2021;42:17-96



ESC Guidelines on sports cardiology and exercise in 

patients with cardiovascular disease Eur Heart J 2021;42:17-96



Physical Activity in adolescents and adults with congenital heart disease; individualised exercise 

Prescription Position article from the Working group of the Grown up Congenital Heart Disease and the Section of Sports

 Cardiology of EAPCR
Budts et al Eur Heart J 2020;41;4191-99       

1 History and Physical Examination

2 Assessment of 5 basic parameters

3 Recommendation: type of exercise

4 CPET……. ?? Exercise echo 

5 Recommendation: relative intensity

6 Follow-up



Exercise Prescription
factors to consider

• Think about it !

• Patient beliefs /wishes

• Family beliefs 

• Consensus recommendations and strategy

• Clinician factors !!



EXERCISE PRESCRIPTION
how to ensure compliance

There is compelling evidence 
that a physician’s own attitude 

to exercise influences the 

exercise advice he gives to 

patients. 
Lobelo et al 2009 Br J Sports Med 



Heart Research UK CHD Physical Activity Toolkit

http://heartresearch.org.uk/chd         Twitter: @CHDToolkit              
e mail:exercise@heartresearch.org.uk

CHD Exercise Prescription 
Masterclasses 

Zoom Masterclass 
Spring 2025 

date tbc
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Living the Best Life
with a single ventricle

“ If we could give every 
individual the right 
amount of nourishment 
and exercise, not too little 
and not too much, we 
would have found the 
safest way to health “

Hippocrates 

“Father of medicine”   
460-370 BC

Regimen Book  1



Any Questions? 



Exercise in CHD Research 

team

Craig Williams
Dan Dorobantu
Guido Pieles
Lynsey Forsyth
Nurul Amir
Nathan Riding 
Curtis Wadey
Caroline Evans
Graham Stuart



F.I.T.T PRINCIPLE

- Longer fewer sessions v shorter more frequent.

- Magnitude of effort.

- Single session and overall training (months/years).
- Every 10 minutes counts.
- Frequency and time can be traded.

- Aerobic, Resistance, Dynamic, Static. 

**Progressive Overload**

Patients need more than activity suggestions... 



• systematic review

• 31 studies 

• 621 participants

• age 4-45yrs

• No safety issues 
identified

Conclusion

Duppen et al Int J Cardiol 2013;168:1779-1787

Participation in exercise program was  
safe AND improved physical fitness in 
patients with CHD.

Recommended 
Patients with CHD should participate 
in exercise training programs. 
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