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Scope 
• Global burden of heart disease 

• Physical activity trends 

• Overview of CR 

• A happy problem  

– Principles of CR in athletes 

• Classification of sport 

• Existing guidelines 

• Exercise testing & prescription 

• HIIT vs MICE 

• Practical advice 

 

 

 

www.nuhcs.com.sg www.youtube.com/user/NUHCS www.facebook.com/NUHCS 





Athletic individuals are  

not immune to heart disease 



Statista 

Runrepeat.com 

Runningusa.org 
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Cardiac conditions eligible for CR 

Dalal and Doherty. BMJ 2015 

Class I recommendation (various international cardiac societies/associations) 



Based on almost 
40 years of 
research involving 
more than 14,000 
patients 



Safety of exercise-based CR 

• Excellent safety profile 

• Most lethal complications: 

ventricular arrhythmia, myocardial 
infarction, cardiac arrest 

• Incidence rate from 1 in 300,000 to 
1 in almost 800,000 patient-hours 



The amazing potential of  

cardiac rehabilitation 





First heart 
transplant patient 
to run Boston 
marathon (1985) 



A Happy Problem:  

Principles of CR in  

athletic individuals 

• Target activity/sport 

 

• Underlying cardiac issues 
- Any high risk features? 

- ACC/ESC Recommendations 

 

• Exercise testing 
- Modality 

- How early? 

• ACSM guidelines 

• High intensity interval training 

(HIIT)? 

• Alternative modalities 

• Goal setting 

• Managing expectations 

• Practical advice 



Levine et al. JACC Dec 2015, 66 (21) 2350-2355 



Niebauer et al. EHJ 2018: 39, 3664–3671 



Mezzani et al. Eur J Prev Card. 2012;20(3):442-467. 

Few limitations in correctly selected patients! 



JACC 2015 

• LVEF > 50% 
• Asymptomatic 
• No inducible ischemia 
• No electrical instability 



Borjesson et al EHJ 2018: 0, 1–8 

• ≥1 critical coronary stenosis of a major 
coronary artery >70% or LM >50%  
• Ejection fraction <50%  
• Exercise-induced ischaemia 
• Dyspnoea at low exercise intensity 
(angina equivalent) 
• Relevant ventricular tachyarrhythmias 
(i.e. NSVT, polymorphic or very frequent 
VEBs) 
• Dizziness or syncope on exertion 
• High degree of myocardial scarring on 
CMR imaging 
 



Gati S, et al. Heart 2018;0:1–5 

Valvular heart disease 





More detailed exercise testing necessary in 

athletic individuals 

• 6-minute walk test (walking speed) 

• Treadmill testing (Maximal heart rate, METS) 

• Cardiopulmonary exercise testing (VO2) 

 

• Symptoms, rate of perceived exertion, presence of 

ischemia / arrhythmia (threshold), BP & HR responses 



Gibbons et al. JACC 2002:1531–40 

Exercise testing – how early is safe? 



• FITT-VP principle 

- Frequency (how often) 

- Intensity (how hard) 

- Time (duration) 

- Type (mode) 

- Volume (amount) 

- Progression (advancement) 

• For aerobic as well as 

resistance (strength) training 
ACSM Guidelines 9th Edition 



ACSM recommendations for outpatients with CVD  

- Frequency: ≥3x/week 

- Intensity:  

- 40-80% of exercise capacity 

- RPE 11-16 

- Target HR ~10 beats below ischemic threshold 

- Time: 20-60 min/session + 5-10 min warm up/cool down 

- Type: Aerobic + Resistance 

ACSM Guidelines 9th Edition 



ACSM Guidelines 9th Edition 

• Common for athletic 

individuals to push 

boundaries 

• Training HR may lean 

toward more moderate to 

vigorous intensity 

• Any symptoms should be 

taken seriously 



N Engl J Med 2012; 366:130-140 

• Cardiac arrest most 

common towards the 

end of long distance 

races 

• Multifactorial 

- environmental factors 

- dehydration 

- electrolyte 

abnormalities 

- sprinting to the finish 



ACSM Guidelines 9th Edition 



Wang et al. JAMA Cardiology 2016 

[-27 / +29 bpm] 

[-27 / +29 bpm] 

[-34 / +39 bpm] 

[-39 / +33 bpm] 

Accurate heart rate monitoring 
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Progression of exercise 
How to gauge readiness for progression? 

 

 objective: heart rate during exercise BELOW prescribed range 

 subjective: RPE < 11 

 

DO NOT progress when: 

 

- RPE consistently > 14 

- HR above training range 

- MSK injury / feeling unwell 

- new medical status 

- new change in medication 



A Graded Approach to Exercise Conditioning 

6-8 weeks per stage 

6-8 weeks per stage 

6-8 weeks per stage 

Chugh & Weiss. JACC 2015; 65:493–502 

*Progression may be more 
rapid in athletic individuals 



HIIT vs. MICE 

High Intensity 

• Intervals of up to four 

minutes duration  

• ~ 85-95% peak heart rate 

(HRpeak)  

• >85% Heart rate reserve 

• >85% VO2 reserve 

• RPE ~18 

 

Moderate Intensity 

• >30 minutes of aerobic 

exercise (<80% HRpeak) 

• sustainable for the 

duration of the session 

• 40-60% HRR 

• 40-60% VO2 reserve 

 

These are relative values that must be individually prescribed 



 Wewege et al. J Am Heart Assoc. 2018;7:e009305 

• Commonest HIIT protocol: Scandinavian  
(4x4-min intervals with 3-min recovery 
intervals); Others: intervals 30 sec to 3 min 
 

• HIIT vs MICT – improvement in:  
- VO2peak 
- Insulin sensitivity and glucose control 
- Body composition 
- Vascular function 

HIIT n = 547 
MICT n = 570 

• HIIT most appropriate for:  
- Younger pts 
- Less complex CVD (eg, PCI only or NYHA I) 
- Nil/stable symptoms 
- Normal BMI 
- Normotensive 
- Relatively high baseline fitness 
- Recent history of regular vigorous physical 
activity 
 

• AE: HIIT – 1 major CV event per 11 333 hrs +  1 
minor CV AE and 3 non CV AE (primarily MSK) 
vs MICT – 2 non CV AE 



Nordic walking is feasible and promising for individuals with cardiovascular disease  
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Practical advice for the athlete 
• Outdoor sports 
• Environmental factors can’t be mimicked 

during training 
- Temperature 
- Humidity 
- Crowd support – adrenaline 

• Race at training pace 
• Resist temptation to sprint to finish 
• Hydrate/refuel appropriately 
• Medication compliance 
• Listen to your body (symptoms) 
• DO NOT race when ill 



50/Caucasian/male 
Hyperlipidemia 
Angina 
PCI to pLAD 80% 2016 
Excellent baseline fitness 
 
TMX post PCI (2016) 
- MHR 164 (96% pred) 
- 15 min (Bruce) 
- 17.1 METS 
 
TMX pre-ironman (2018) 
- MHR 181 (107% pred) 
- 21 min (Bruce) 
- 23.7 METS 
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Conclusion 

• Highly motivated patient population 

• Compliance is unlikely an issue 

• Safety & patient selection is 

paramount 

• Higher likelihood of exceeding 

exercise prescription 

• Go slow to go fast 

• Environmental factors play a big part 

• Discuss (AND respect) risk-benefit 

ratios from athlete’s perspective 



Stay tuned for SPCRS 2019 (End-October)! 



Thank you 

www.youtube.com/user/NUHCS 

www.facebook.com/NUHCS 

www.nuhcs.com.sg 

@TJ_Yeo 


