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Definition and Goals of CR
— Cardiac rehabilitation (CR) is an interdisciplinary team 

approach to patients with functional limitations secondary to 
heart disease (HD). 

— The focus is on restoring patients to their optimal medical, 
physical, mental, psychologic, social, emotional, sexual, 
vocational, and economic status compatible with the severity 
of their HD. 

— Primary prevention of HD involves screening healthy people 
to identify and treat risk factors before these illnesses 
develop. 

— Secondary prevention is initiated during CR to improve HD 
risk factors and limit further morbidity and mortality.



Goals of exercise-based cardiac 
rehabilitation

— To stabilize existing atherosclerotic plaques

— To improve endothelial function

— To lessen arterial inflammation by modulating 
lipid/lipoprotein levels and blood pressure

— To achieve smoking cessation

— To increase functional capacity

— To decrease symptoms

— To reduce body weight and fat stores

— To promote psychosocial well-being, and improve 
the ability of the patient to return to work 



•뇌혈관질에 비해 입원기간이 현저히 짧다. 

•재활전문병동으로젂전원되는 경우가 드물다.

•뇌혈관질환에 비해 심각한 기능장해가 없다.

•뇌혈관질환에 비해 기능회복이 쉽게 일어난다.

•대다수에서 건강정상인으로 복귀가 가능하다.

•이차예방의 효과가 보다 명백하게 나타난다

Differences between Cardiac and Brain Rehab



1. 안정형협심증 및 심근경색증홖환자

2. 관상동맥중제술(PTCA) 시술을 받은 환자

3. 관상동맥우회로이식술(CABG) 받은 환자

4. 보상된허혈성심부 환자

5. 말초동맥질환(PAD) 환자

6. 당뇨, 고지혈증, 고혈압, 대사증후군굮

Indications of Cardiac Rehabilitation Program



Contraindications of Cardiac Rehabilitation Program



1. 처방에 따른 운동 프로그램
2. 영양평가 및 식이요법
3. 금연 프로그램
4. 고혈압 및 당뇨 자가관리 프로그램
5. 체중조절 및 sedentary lifestyle 변경
6. 심리-사회적 적응프로그램

Contents of Cardiac Rehabilitation 
Program



심장내과에서 운동부하검사의목적
1) 진단
2) 기능평가
3) 추적조사및예후추정
 
심장재활에서 운동부하 검사목적

1) 운동에 따른 혈역동학적 반응 관찰
2) 운동에 따른 심장발작 위험도 분류
3) 최대 심폐운동 능력평가, 운동처방 근거자료
 
방법:1) 최대하(submaximal) 2) 증상제한 (symptom limited)

Graded Exercise Test (GXT)



Exercise Risk Stratification 



Exercise Protocol for Outpatient Cardiac Rehab



Exercise Protocol for Outpatient Cardiac Rehab



Eligible patients
— MI/acute coronary syndrome

— CABG

— PCI

— Stable angina

— Heart valve surgical repair or replacement

— Heart or heart/lung transplantation

— 1 or more of the above conditions within the 
previous year



1)심장혈관질환에 대하여

2)여러치료방법들과 약물에대하여

3)식이요법에 대하여

4)금연,젃금주에 대하여

5)지속적인운동의 필요성 및 방법

6)사회홗생활로의 복귀 및 여가선용

 

환자/보호자를 위한핚위험인자 교육이 필요하다.



 운동능력의향상
-일상생활중 협심증 증상의 감소
-운동자각 지수의 향상
-지구력의 증가, 피로도의 감소
-최대 산소소모량의 증가(20 ~ 30% 증가)

 효과적인 위험인자 관리
 심리적안정(불안, 스트레스 감소)
 심장혈관질환의짂진행 및 재발 억제(심장보호효과)
 심장혈관질환홖관련렦사망률감소(20 ~ 25% 감소)

심장재활의 효과



Mechanisms

—Antiatherosclerotic

—Anti-ischemic

—Antiarrhythmic

—Antithrombotic effect



Exercise physiology
— Oxygen consumption 

— VO2 is measured using a metabolic cart, and is 
the volume of oxygen consumed at any level of 
activity. 

— Under controlled conditions, at rest, an average 
70-kg man consumes 3.5 ml/min/kg of oxygen
— 1 MET (metabolic equivalent)=The unit of oxygen 

consumption at resting, or 'basal metabolic rate',  
equivalent

— Each 1 metabolic equivalent (MET, 1MET=3.5ml O2/kg/min) 
increase in exercise capacity à 8%-17% reduction in 
mortality



Oxygen consumption and intensity 
of work being performed.



Cardiac output and oxygen consumption



Heart rate and oxygen consumption



Myocardial oxygen demand and 
total body oxygen consumption



(Vanhees et al; Eur J Cardiovasc Prev Rehabil, 2004) 

Comparison of Training Effects for Peak VO2 



— A systematic review and 
meta-analysis of randomized 
controlled trials 

— Trials with 6 or more 
months of follow-up which 
assessed the effects of 
exercise training alone or in 
combination with 
psychological or educational 
interventions.



Total mortality



Cardiac mortality



Recurrent MI



Summary of Impact of Exercised-Based CR 
on Clinical Events in Patients with IHD 



— Compared with usual care, cardiac rehabilitation was 
associated with reduced
— 1) all-cause mortality (OR 0.80; 95% CI: 0.68 to 0.93 

— 2) and cardiac mortality (OR  0.74; 95% CI: 0.61 to 0.96)

— 3) total cholesterol level

— 4) triglyceride level

— 5) systolic blood pressure 

— 6) lower rates of self-reported smoking

— There were no significant differences in 
— 1) the rates of nonfatal myocardial infarction and revascularization

— 2) changes in high- and low-density lipoprotein cholesterol levels

— 3) diastolic pressure. 

— 4) Health-related quality of life













Three main phases

Inpatient CR 
(Phase 1 CR)

• a program that delivers preventive and rehabilitative 
services to hospitalized patients following an index CVD 
event, such as an MI/acute coronary syndrome;

Early outpatient 
CR 

(Phase 2 CR)

• a program that delivers preventive and rehabilitative services to patients 
in the outpatient setting early after a CVD event, generally within the 
first 3 to 6 months after the event but continuing for as much as 1 year 
after the event

Long-term 
outpatient CR

(Phase 3 or 4 CR) 

• a program that provides longer term delivery of preventive and 
rehabilitative services for patients in the outpatient setting 



Phase 1

— Initial phase — breathing exercise, relaxation 
exercise, dynamic exercise involving small 
muscle groups

— Continuation phase — dynamic exercise 
involving large muscle groups, sitting and 
standing up, walking

— At 4–6 days, the patient assisted by the 
physiotherapist is allowed to try climbing stairs.



Phase 2
— Duration of stage II rehabilitation depends on the 

clinical condition of the patient and the form of 
rehabilitation (in-hospital: 2–4 weeks; ambulatory: 
4–12 weeks; home rehabilitation monitored using 
transtelephonic ECG: up to 12 weeks).

— In-hospital stage II cardiac rehabilitation is 
indicated following stage I rehabilitation in case of:
— clinical condition of the patient that precludes 

ambulatory stage II rehabilitation;
— social and environmental barriers hindering 

ambulatory stage II rehabilitation



Phase 2
— General fitness training

— Breathing gymnastics, stretching and relaxation exercise, water-based 
exercise – considered more attractive by the patients than other 
forms of rehabilitation, safe and resulting in similar improvement in 
fitness compared to bicycle ergometer training)

— Endurance training:
— Interval training using bicycle ergometer or treadmill, lasting for 15–30 

min with 3 min load periods alternating with 2–3 min periods of rest

— Continuous training lasting for 15–30 min (bicycle ergometer or 
walking).

— Resistance exercise 
— Performed as part of stationary training (e.g. interval training using 

bicycle ergometer exercise alternating with rowing, stepping, and 
treadmill exercise) to supplement uniform bicycle ergometer exercise. 



Phase 3

— At 2–4 months after the onset of disease

— Goals
— Control of pharmacotherapy;

— Maintaining optimal mental and physical condition of 
the patient

— Reduction of coronary artery disease risk factors;

— Promotion of healthy lifestyle.



CR Critical Pathway for AMI



Algorithm of CR for AMI (Inpatient)



Algorithm of CR for AMI (Outpatient)









Conclusion: Various types of cardiac rehabilitation 
in Korea were performed by researchers. Therefore, 
we need to develop the standard protocol, to add 
psychosocial intervention, and to study cost 
effectiveness of cardiac rehabilitation.



-의사들의 심장재활에 대한 관심 부족. 

-심장재활에 대한 병원내 의료진의consensus 가 부족하다.

-심장재활을 위한 공간, 장비, 인력이 갖추어져 있지 않다.

-운동을 싫어하는 환자들이 운동에 대한 이해가 부족하다. 

-지역(시, 도)내에 심장재할을 받을 수 있는 병원이 없다.

-시간적인 여유가 없다. (환자 및 보호자)

-국가보건정책에 반영되지 않았다.  

-건강보험 적용이 안 된다.

한국에서 심장재활이 활성화 되지 못하는 이유



J Korean Acad Rehab Med 2002

The Reason That the Cardiacs Did Not Participate in
Cardiac Rehabilitation Program in Subject Group 1

Those who did Those who
not recognized recognized
of cardiac of cardiac
rehabilitation rehabilitation
(78 patients) (26 patients)

Doubt on effect 30 (38.5%) 18 (69.2%)
Poor physical condition 32 (41.0%) 6 (23.1%)
Cost problem 29 (37.2%) 7 (26.9%)
Lack of time 13 (16.7%) 17 (65.4%)
Discomfort to move 27 (34.6%) 2 (7.7%)
No need 14 (17.9%) 14 (53.8%)
Anxiety 18 (23.1%) 8 (30.8%)
Distance problem 21 (26.9%) 2 (7.7%)
Traffic problem 14 (17.9%) 1 (3.8%)



J Korean Acad Rehab Med 2002

The Reason That Drop out the Cardiacs 
from the Cardiac Rehabilitation Program in 

Subject Group 2 (n=47)

Lack of time 12 (25.5%)
Thought of being able 
to perform at home 11 (23.4%)
Poor physical condition 7 (14.9%)
Cost problem 6 (12.8%)
No need 6 (12.8%)
Distance problem 4 (8.5%)
Anxiety 1 (2.1%)

Conclusion: To raise the participation rate and compliance
in cardiac rehabilitation, it is very important to make a 
pitch for cardiac rehabilitation and improve program service 
for patient's convinience



현 보험체계에서 수가적용

—운동치료(사-116)
가) 복합운동치료: 전산화된 등속성 운동기구를 제

외한 기계를 사용한 근력 강화 운동과 기능 훈련
등 30분 이상 실시한 경우

6,190원

나) 등속성 운동치료: 전산화된 평가 및 치료가 가
능한 등속성 운동기구를 사용하여 근력운동을 30
분 이상 실시한 경우에 산정한다

6,550원

Very Highly Cost Effective 
No Hospital want to have CR program



심장재활에 필요한핚인력
— 심장재활감독(심장전문의, 심장 재활 전문의)

—  프로그램코디네이터/ 심장재활홗전문갂간호사

—  운동치료사(Exercise physiologist, specialist)

—  물리치료사, 작업치료사, 직업재홗상담치료사

—  임상영양사

—  임상심리치료사

모든 팀구성원은 기본심페소생술(BCLS)을
시행할 수 있어야 한다.



Conclusion 
— 심장재활은 심장질환의 악화를 방지하고 환
자의 사회 복귀를 도와 주는 필수 치료 과정
으로 간주하는 인식이 필요하다

— 우리나라의 심장 재활은 아직 초보적인 단계
로 많은 심장 전문의의 관심과 심장재활 전문
가의 양성이 필요하다

— 현실적인 문제로 보험수가의 현실화와 적용
재활 분야에서 보험적용의 확대가 필요하다


