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Components of Cardiac Rehabilitation 

 Exercise training   

 Physical counseling  

Weight management  

 Lipid management  

 Psychosocial management  

Diabetes management  

HT management  

Nutritional counseling  

 Smoking cessation  



Prediction of outcome after cardiac rehabilitation 
 

Am. J. Cardiology 2001 



Exercise Capacity and Prognosis 

Prediction of Long- Term Prognosis in 12,126 
Men Referred for Cardiac Rehabilitation 

Kavanagh T et al, Circulation. 2002; 106:666-671 

 

Exercise capacity, as determined by direct measurement of  

VO2peak exerts a major long-term influence on prognosis in men 

After MI, CABG or IHD can play a valuable role in risk  

stratification and counseling 



Aerobic Exercise Training in Cardiac Rehabilitation 
 

• Improvement in exercise capacity by an average of 
15-25% 

• for every one metabolic equivalent (MET) 
improvement: an 8–17% reduction in all-cause 
mortality 

•  cardiorespiratory fitness levels can predict prognosis 
in patients with known CHD 

 



Exercise in Cardiac Rehabilitation 

• exercise programs aim to  
– increase the cardiorespiratory fitness and  
– muscular strength  

• moderate- to vigorous-intensity exercise 
– American Heart Association, American College of Sports Medicine, 
– European Association for Cardiovascular Prevention and Rehabilitation, 
– Canadian Association of Cardiac 
– Rehabilitation, American Association of Cardiovascular and Pulmonary 

Rehabilitation Guidelines  
– Scottish Intercollegiate Guidelines 

• lower-intensity exercise 
– Australia,  
– New Zealand,  
– Japan,   
– UK 



Exercise Prescription 

F – frequency 3X per week     

I – intensity  *50 – 80% HRR  

T – time  30 minutes  

T – type  Aerobic exercise  

•Dynamic  

•Rhythmic  

•Isotonic  

•Interval  

•Cumulative  

•Supervised  

•Home exercise  

• ExerciseHR  

• RestingHR + (MaxHR – RestingHR) x *% 

• Or other alternatives  

• RPE 10 - 15 

•Progression  



RCT of HIIT in CAD 

     S. Ito et al. Intern Med 55: 2329-2336, 2016 



RCT of HIIT in CHFb 

     S. Ito et al. Intern Med 55: 2329-2336, 2016 



Hannan et al . J Sports Med 2018:9 1–17 

• VO2max 



Hannan et al . J Sports Med 2018:9 1–17 

 



Hannan et al . J Sports Med 2018:9 1–17 



Benefits: HIIT vs MICT 
• Direct better cardiac function 

– Significantly improve VO2 at ventilatory threshold,  
– left ventricular size and function, 
–  contractile function,  
– left ventricular diastolic diameter,  
– diastolic volume,  
– posterior wall thickening fractional shortening and rate pressure product,  
– cardiorespiratory fitness,  
– ejection fraction,  
– endothelial function 

• Indirect:  improvement 
– mitochondrial biogenesis, 
–  insulin sensitivity19 and glucose regulation 
– HDL cholesterol,  
– blood pressure, 
–  deep abdominal adiposity21 

 



Exercise Training in patients at established High Risk 

•Safety 

•Frequency 

•Intensity 

 



Exercise parameters 

Hannan et al . J Sports Med 2018:9 1–17 



Hannan et al . J Sports Med 2018:9 1–17 

Protocol 



Duration and frequency 

• programs of <7 weeks or >12 weeks may be 
suboptimal when implementing HIIT 

 

• conducted five times a week resulted in greater 
gains of cardiorespiratory fitness favoring HIIT, the 
analysis only included two studies and may not be 
practical to implement 

Hannan et al . J Sports Med 2018:9 1–17 

 



Adverse Event 

Hannan et al . J Sports Med 2018:9 1–17 



Adverse Events 

• a retrospective analysis of 4,846 patients with 
cardiovascular disease, which analyzed 175,820 
hours of CR exercise training for rates of adverse 
events.  

– one fatal event was reported per 129,456 hours of MICT 
and 

– two non-fatal events per 23,182 hours of HIIT 

Rognmo et al 

 



Practical aspects 

• HIIT protocol requires self-motivation at the start;  

• HR monitoring device during each training session is 
effective in obtaining good adherence 

– close to the upper intensity border as possible 

• speed and inclination of the treadmill was 
continuously adjusted as training was adapted to 
ensure that all training sessions were carried out at 
the desired HR throughout the training period 

 



Practical Aspects 

• low-dose protocol for anxious or initially poor tolerance 

• 4×1 minutes to start 

– shown to yield a similar improvement in the exercise aerobic 
capacity in healthy, overweight, middle-aged men,  

– starting with 4×1 minutes 3 times a week  

– increasing the number of bouts per session to 4x4 

– for who are not quite ready for high intensity 

•  frequency of high intensity sessions per week could be 
gradually increased from one to three times per week 



Ways to minimize risk   

• Referral system 

• Check any new / change of cardiac symptoms 

• Emergency procedure 

• Start slowly & progress slowly in particular for those who are 
physically unfit 

• Pre-participation assessment: Stress Test and Echocardiogram 

• Risk stratification 

• Monitoring 

• Individualized exercise program 



STRATIFY 
Risk Level 

High  
• Ventricular tachycardia or unexplained cardiac arrest 

• EF < 35 % at rest 

• Changing pattern of or new development of angina pectoris 

• Fall in exercise systolic BP to below resting value 

• Persistent or recurrent ischemic pain 24 hours or more after hospital 
admission 

• Functional capacity < 5 METS with hypotensive BP response or ≧ 
1mm St-segment depression 

• Congestive heart failure requiring hospitalization 

• ≧ 2mm ST-segment depression at peak heart rate ≦ 135bpm 

Low  
•Uncomplicated clinical course in hospital 

•No evidence of myocardial ischemia 

•Functional capacity > 7 METs 

•Normal LVF (>50) 

•Absence of significant ventricular ectopics 

 
Intermediate 
•ST-segment depression ≧ 2 mm flat or down-sloping 

•Reversible thallium defects 

•Mod. to good LVF ( 35 - 49 % ) 

•Prior myocardial infarction 

 

(AACPR 1991) 



MONITOR 



Summary 

• HIIT is superior to MICT 

 

• HIIT is safe as far as proper monitoring is provided 

 

• Evidence suggesting the program of 7 -12 weeks would be 
optimal 
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