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4 Key Elements of CR.



Uncorrectable Correctable Controllable
 Age  
 Male 
 Genetic

 Smoking  
 Physical inactivity                                       
 Obesity 
 Emotion

Diabetes 
Hypertension 
Dyslipidemia

Risk factors of CAD















Recommended Continuum of Care for 

CR Services



Phase 1: Inpatient  rehabilitation 
!

Goal: independent daily activity, avoid deconditing 
Rx: early mobilization and  brief counselling



Goals  for Inpatient CR



Basic	 of	 Inpatient	  
Cardiac	 Rehabilitation	 

Program



Assessment Parameters for Inpatient/
Transitional CR Activity Program



Contraindication for Cardiac 
Rehabilitation





Sample Progressive Activity 
Plan for 4-day Length of Stay





1st Step



2nd Step



3rd Step



6th Step





Discharge-readiness assessment 

Physiological stability & functional ability 

Competency (cognitive & psychomotor) to carry out self-care 

Perceived self-efficacy 

Availability of social support 

Access to health care resources 

Predischarge exercise testing or 6MWT

Discharge Planning Design



Concern of cardiac pt during the 1st mo after D/C 

Return to work 

Driving 

Household activity 

Stair climbing 

Lifting 

Sexual activity 

Walking 

Socializing



Clinical Pathways



Phase 2: Ambulatory outpatient rehabilitation 
           

 Goal: ↑ functional capacity & risk factor 
modification 

           
 Rx: ambulatory exercise program & group 

education





Risk of Cardiac 
Events During 

Cardiac Rehabilitation



Factors needed to be concerned 

♥ Medical history   
  eq. Risk factors, Systemic disease, Pain 
♥ Current status 
♥ Medical regimen 
♥ Trainer’s understanding of exercise physiology 
   “Normal hemodynamic response” 
♥ Insight of patient’s interest & expectation



Assessment

Objective: 
1. Screening contraindication for exercise 
2.To rule out / aware some conditions that 

must be careful during exercise eq. low 
fever, inadequate sleep, dizziness 

3. Risk stratification (low, moderate, high) 
4. Assess individual factors effect on 

exercise









Functional class
Class 1 :     > 7 METS 

Class 2 :      5-6 METS 
Class 3 :      3-4 METS 
Class 4 :      1-2 METS



Recommendations for Intensity of 
Supervision & Monitoring

Low Risk Moderate Risk High Risk

Direct staff 
supervision

6-18 exe sessions 

30 d postevent/
postprocedure

12-24 exe sessions 
!

60 d postevent/
postprocedure

24-36exe sessions 
!

90 d postevent/
postprocedure

Beginning w/ 
continuous ECG 
monitoring and 

decreasing to 
intermittent

6-12 session 12-18session 18,24,36 session



Exercise Testing
ACC/AHA 2002 Guideline Update for exercise testing 

Class I recommendation: 

MI w/ revascularization 

Class II recommendation: 

MI w/o revascularization 

Coronary revascularization alone







Mode of Testing

Field tests 

Motor-driven treadmills 

Mechanical braked cycle ergometers 

Step testing





7 ไม่เหนื่อย 
8 เบามาก 

9 เบา 
10 ค่อนข้างเบา 

11 ปานกลางค่อนข้างเบา 
 12 ปานกลาง 

13 ปานกลางค่อนข้างมาก 
14 ค่อนข้างหนัก 

15 หนัก







Design of exercise prescription



for… 1. stretching soft tissue 
  2. initiate full joint ROM  

3. ↓ oxygen debt 
  4. early elicit abnormal 

hemodynamic response

Warm Up



Warm Up

!

• 5-15 minutes 
 large muscle 
 slow continuous movement  
 25-40 % 0f functional capacity 
 calisthenic exercise, casual 

walking 
 avoid isometric exercise



Conditioning Period

for… 1.↑ functional capacity 
    2. ↑ ischemic threshold  
    3. ↑ energy consumption 
    4. ↑ muscle strength 
          5. apply it to daily 

activity



Exercise  Prescription
♥Intensity 
♥Mode 
♥Duration 
♥Frequency 
♥Rate of progression

Knowledge

Skill of 
clinical 

observation

Experience 
of trainer

ART



♥Indicators of ischemic threshold 
♥ Heart rate 
♥  Functional capacity as VO2 
 1 MET = oxygen consumption 3.5 ml/kg/min 
♥  Rate Pressure Product 
♥ Rate Perceived Exertion (RPE)

Intensity



Mode of Estimate Intensity





Intensity HR max(%) VO2 max(%) RPE

Light 35-59 30-49 10-11

Moderate 60-79 50-74 12-13

Heavy 80-89 75-84 14-16

✓ Exercise stress test



1. % of peak functional capacity (VO2 max) 
  if VO2 max =10 METs  
   70 % !  = 6.3-7.7 METs 
!

2. % of peak heart rate 
 2.1



 2.2  Straight heart rate percentage method 
  50-90 % of  HR max = 40-85 % of  VO2 max 
!

 2.3  Heart rate reserve( Karvonen method ) 
  Training HR= % of (HR. max – resting HR) + resting  HR  
!

3. Rating of Perceived Exertion 
         RPE 12-16 = 60-85% 0f HR. max



Resistance Training







Patient criteria for a resistance exercise program
Minimum of 5 wks after date of MI or cardiac Sx, including 4 wks of 
consistent participation in a supervised endurance training CR program 

Minimum of 3 wks after catheter procedure including 2 wks of consistent 
participation in a supervised endurance training CR program 

No evidence of the following conditions: 

CHF 

uncontrolled arrhythmia 

severe valvular disease 

uncontrolled HT. Pt w/ moderate HT (SBP >160 mmHg or DBP >100) 
should be referred for appropriate management, although these values 
are not absolute contraindication for participation in a resistance 
training program 

unstable symptoms



Resistance training guideline
To prevent soreness and minimize the risk of injury, the initial 
load should allow 12-15 rep. comfortably. 

If a 1RM pretest is used 

30-40% 1RM for the upper body 

50-60% for hips & legs. 

Low-risk-stratified, well-trained Pt. may progress to relative 
loads depending on program goals. 

Perform 1 set of 6-8 exe (major muscle group) 2-3d/wk. An 
additional set may be added, but additional gains are not 
proportionate.



Some specific considerations are as follows: 

Exercise large muscle groups before small muscle groups. 

Increase loads by 5% when the Pt can comfortably lift 12-15 
rep. 

Raise wt w/ slow, controlled movements; emphasize complete 
extension of the limbs when lifting. 

Avoid straining.



Exhaled (blow out) during the exertion phase of the lift (e.g., 
exhale when pushing a weight stack overhead & inhale 
when lowering it). 

Avoid sustained, tight gripping, which may evoke an 
excessive BP response to lifting. 

Minimize rest periods b/w exercises as tolerable to 
maximize muscular endurance. 

An RPE of 11-13 may be used as a subjective guide to effort. 

Stop exe if warning S/S occur, especially dizziness, 
arrhythmias, unusual SOB, or anginal discomfort.



Phase 2



Phase 3: Maintenance 
!

Goal: independently maintain physical fitness 
& risk factors control 

!
          Rx: varied contents





จัดประชุมวิชาการ แลกเปลี่ยนเรียนรู้



การทำกลุ่มสนับสนุนโดยสหสาขาวิชาชีพ



“Trainer”

Who?..... 
1.Physician 
2.Nurse 
3.Physical therapist 
4.Exercise physiologist



1. Good understanding & skill for 
inpatient program. 
2. Early detection of sign/
symptom of exertional 
intolerance. 
3. CPR: basic life support 
4. EKG interpretation especially 
arrhythmia.

Minimal requirement…



How...

!

•Guided instruction of 
CCIT cardiac-rehab 
guideline 
•easily done for any med 
persons 

•need skill & practice



*Good  program 
•Effectiveness 

•Simple 

•Flexibility 

•Valid 

•Efficacy of trainer

Summary


