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CR 

Medical evaluation 
 General medical evaluation 
 Risk stratification 
 Functional evaluation 

Exercise prescription 
 Aerobic exercise 
 Resistive exercise 

Dietary management 
 Dietary counselling 
 Weight management 

Smoking cessation 
 Counselling 
 Nicotine replacement 

Behaviour 
modification 
 Stress reduction 
 Counselling 
 Support group 

  

Risk modification 
 DM , HT , DLP 
 obesity , inactivity 

Phase III exercise program 

 

 

 

 

 
Home – based CR program 

  Phase III exercise program 

    

 

 

 

   Community based activity 

   Long term compliance 

   Enjoyable & Convenient 

 

 

CARES THAI ‘s recommendation 

PA at moderate intensity 

 ( 50-80% VO2 max ) 

 

 20-60 minutes 

 
 3-5 days/wk 

2008 Physical Activity Guidelines for Americans 

 & American Heart Association ( 2010 )  

Aerobic exercise 

 Moderate intensity 150 min/wk 

      30 mins ,5/wk 

 Vigorous intensity  75 min/wk 

      25 mins ,3/wk 

     

Resistance exercise 
 8-12 muscles   2 /wk 

Reduced CHD risk    20-25% 
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Light       < 3 METs 
 
Moderate 3 – 6 METs 
 
Vigorous  > 6 METs 

MET = metabolic equivalent 

1 MET = resting energy consumption  
    supine position 
 
3.5 ml O2/ kg/min 
 
1.2 cal/min or 72 cal/hr 

Exercise-related events during CR 

Cardiac arrest 1/117,000    patient-hours 

 

Non-fatal MI 1/220,000    patient-hours 

 
Death  1/750,000    patient-hours 

Franklin BA , Chest 1998 

Sudden cardiac arrest ( unknown heart disease ) 

 tennis              1/ 375,000 person-hours 
 jogging    1/ 888,000 person-hours 

Screening, excluding high-risk patients from 

some activities. 

 

Reporting and evaluating prodromal symptoms. 

 

Preparing fitness personnel and facilities 

for cardiovascular emergencies. 

 
Recommending prudent exercise programs. 

Safety of exercise-based CR 
 
ค่าความ
เหนื่อย 

ระดับความเหนื่อย 

6-7 ไม่เหนื่อยเลย 

8-9 เริ่มเหนื่อย 

10-11 เหนื่อยเล็กน้อย 

12-13 เหนื่อยปานกลาง 

14-15 เหนื่อยมากขึ้น 

16-18 เหนื่อยมาก 

19-20 เหนื่อยมากที่สุด 

ตารางความเหนื่อย 

Borg scale 
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Safety of exercise-based CR 

HR  > 120 / min 

HR increase > 30 / min 
             drop > 10 / min 

Circulation 2001 

Overall cardiac complication rate 

  from exercise CR 

( syncope ,arrhythmia , MI , sudden death ) 

 

 

Morning           3/100,000     patient-hours 

 
Afternoon         2.4/100,000        patient-hours 

Murrey PA , Arch Intern Med 1993 
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Sex after heart attack 

 
 Resume 2nd week after MI 

 

 Safe if can climb 20 stairs within 10-15 sec. 

            or 2 flights of stairs. ( 5 METs ) 

 

 HR < 20-30 / min from RHR 

 

 NTG can be taken beforehand  

              be careful with viagra 
 
 Any position 

Compliance of CR 

1st World Congress of EIM ; June 2010 

Prof. Karim Khan & Prof. Steven Blair 
Inactivity even worse than Smokadiabesity  

 

 

 

 

 

 

 

 

 

 

Smokadiabesity 
(smoking, diabetes, obesity)  

Low cardiorespiratory fitness 

accounts for about 16% of all 

deaths in both women and 
men. 

2010 

25% 

2010 

37% 

Effect of exercise on cardiac risk factors 

DM   decrease HbA1C   0.8% 
Dyslipidemia increase  HDL           2.5 mg% 

HTN   decrease BP    3.4/2.4 mmHg 

Obesity  weight loss             6.7 kg/1yr. 

   ( diet + exercise ) 
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Compliance of CR Phase III exercise program 

 

 

 

 

 
Home – based CR program 

2010 

The Heart Manual is the UKs 

leading home-based supported self management 

programme for individuals' with CHD who may be 

recovering from acute Myocardial Infarction and 
revascularisation. 
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Risk stratification 

Low           EF > 50 % 
         No resting or exercise induced dysrhythmia 
  Functional capacity > 7 METs 
 

Moderate   EF 40-49 % 
  Functional capacity 5 - 6.9 METs 
 
High          EF < 40 % 
  Functional capacity < 5 METs 
  Survival of cardiac arrest 
  Ventricular dysrhythmia at rest or exercise 
  Clinically significant depression 

AACVPR guideline 

Unstable angina 

Class IV heart failure  

Uncontrolled sustained tachyarrhythmias or    

bradyarrhythmias 

 

Severe and symptomatic aortic or mitral stenosis 

Hypertrophic obstructive cardiomyopathy 

Severe pulmonary hypertension  

Resting systolic blood pressure 200 mm Hg or resting 

diastolic blood pressure 110 mm Hg 

  

Active or suspected myocarditis or pericarditis, 

thrombophlebitis  

 
Recent significant systemic or pulmonary embolus. 

Don’t do any exercise in ; 
Exercise prescription 
 Aerobic exercise 
 Resistive exercise 

plus 

Slow deep breathing exercise 
Increased physical activity 

Aerobic exercise  

 
 F   3-5 days/wk 

 I   50-80% VO2 max 

 D  20-60 mins 
 M continuous aerobics 

  or interval training 

Resistance exercise 

 
 F 2-3 days/wk 

 I 10-15 rep./set ,40-60% of 1RM 

 D 1-3 sets of 8-10 exercises 

 M elastic bands 

  weight cuff 

  dumbbells 
  weight machine 
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Unsupervised program 

 
 Estimated maximal HR 

 

 Intensity     60-75% VO2 max 

                            talk test 

                            Borg scale 

       increased HR 10-20 / min 

 

 Duration     30  mins 

 
 Frequency   3 per week 
 Thompson P. , Circulation 2005 

 การค านวณชีพจรเปา้หมาย 
 ตามสูตรของ Karvonen 
 
ชีพจรเป้าหมาย  =   [( HRmax – RHR ) X intensity %] + RHR 

 

 HRmax = maximum HR , RHR = resting HR 

= [ (220-60=160) – 80) x 0.6 ] + 80 

= 48+80 
= 128 

sity  
ค่าความ
เหนื่อย 

ระดับความเหนื่อย 

6-7 ไม่เหนื่อยเลย 

8-9 เริ่มเหนื่อย 

10-11 เหนื่อยเล็กน้อย 

12-13 เหนื่อยปานกลาง 

14-15 เหนื่อยมากขึ้น 

16-18 เหนื่อยมาก 

19-20 เหนื่อยมากที่สุด 

ตารางความเหนื่อย 

Borg scale 
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Post PCI ( angioplasty and/or stent ) 

 

 

 Start exercise training 
       7-14 days post PCI 

Thompson P. Circulation 2005 

Post ICD 
 

 

Limit target HR at least  

10 to 15 beats/min lower than 

 the threshold discharge rate. 
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Post pacemaker 

 
 

  Avoid high intensity resistance exercise 

  Fixed-rate pacemakers; 

     Activity intensity must be gauged  

     by other methods eg. Borg scale 
   

Post CABG 

 
 

 Avoid upper body exercise 
         for 3 months. 

2010 

RR for sitting  > 6 hr/day 

Male         1.94 
Female     1.48 

Drugs don’t work when  
patients do not take them. 

Exercise doesn’t work in  
patients who do not follow 
recommendations. 

Take home message 

Thank You for Your Attention 


