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Definition of PR

Evidence-based, 

Multidisciplinary, 

Comprehensive intervention 

Patients with chronic respiratory diseases
Who are symptomatic and 

often have decreased daily life activities. 



• Integrated into the individualized 
treatment of the patient 

• PR is designed to 
reduce symptoms
optimize functional status
increase participation
reduce health care costs
through stabilizing or reversing systemic 
manifestations of the disease

Definition of PR



Benefits of PR
Evidence A

Improves exercise capacity
Reduces the intensity of breathlessness
Improve health-related quality of life
Reduces the number of hospitalizations
Reduces anxiety and depression

Evidence B

Improves survival



Effect of PR

• Reduce dyspnea

• Increase exercise performance
• Improve health-related quality of life 

(HRQL). 

• Reduce health care costs



Chronic Respiratory Disease

Chronic Respiratory Disease
COPD
Tuberculosis Destroyed Lung 
Bronchiectasis
Bronchial asthma
Idiopathic Pulmonary Fibrosis
Pneumoconiosis



COPD 
Management

Medical Medical 
TreatmentTreatmentExercise
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Change
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Component of PR

• Education
• Assessment
• Exercise program

- Endurance training
- Strength training
- Respiratory muscle training

• Psychological support

• Nutritional support



The Cycle of Physical, Social, and
Psychosocial Consequences of COPD

PFT

Dyspnea Inactivity

Deconditiong

Dyspnea



Exercise Intolerance in COPD

• Ventilatory limitation

• Gas exchange limitation

• Cardiac dysfunction

• Skeletal muscle dysfunction

• Respiratory muscle dysfunction



Skeletal Muscle Dysfunction

• Inactivity-induced deconditioning
• Systemic inflammation

• Oxidative stress

• Muscle mass
• Capacity for muscle aerobic metabolism
• Lactic acidosis for a given work rate





Exercise Training

No changes in lung function 

Improve 
Skeletal muscle exercise capacity
Oxidative capacity
Efficiency of the skeletal muscles 

less alveolar ventilation for a given WR

reduce dynamic hyperinflation

reduce exertional dyspnea



Duration and Frequency

• Longer programs more training effects

• At least three times per week

• Regular supervision of exercise sessions



Intensity of Exercise

• High vs Low intensity 

• > 60% of the peak exercise capacity
some physiologic training effects

• Symptom scores

Borg score :  4 to 6 

• HR at the gas exchange threshold



Specificity of Exercise Training

• Many activities of daily living involve 
upper extremities.

• Limb exercises should also be 
incorporated into the training program

• Arm cycle ergometer, free weights, and 
elastic bands.



Endurance and strength training

• Endurance

• intensity (60% maximal work rate). 

• > 30 minutes
• Strength

• two to four sets of 6 to 12 repetitions
(50 to 85% of one repetition maximum)



Practice guidelines

1. A minimum of 20 sessions, three times per 
week 

2. High-intensity exercise produces greater 
physiologic benefit

low-intensity training is also effective 

3. Both upper and lower extremity training 
should be utilized.

4. The combination of endurance and strength 
training generally has multiple beneficial 
effects



Education

• Prevention and early treatment of 
exacerbations.

• End-of-life decision making.

• Breathing strategies.

• Bronchial hygiene techniques.



Breathing Strategies

• Pursed-lip breathing, 

• Active expiration

• Diaphragmatic breathing

• Specific body positions

• Coordinating paced breathing with 
activities.



Pursed-lip breathing



I. 호흡재활치료
1. 정의 및 목표
2. 형태 및 현황
3. 효과

1) 운동 수행 능력
2) 삶의 질 (QOL) 
3) 비용절감효과

4) 생존률

4. 치료 방법
1) 운동 훈련

(1) 운동훈련의 필요성
(2) 운동 형태

① 유산소운동
② 근력강화운동
③ 호흡근 운동

2) 교육
3) 정신과적 보조
4) 영양 보조



II. 재택 호흡재활치료 지침

1. 적응증, 금기증
2. 치료 전, 후 평가 방법
3. 교육:  

1) COPD의 정의
2) 치료 방법
3) 호흡 방법 (복식 호흡) 
4) 기도 관리, 체위 배농법
5) 긴장 완화법
6) 악화 시 대처 방법
7) 에너지 절약법
8) 예방법

4. 운동 치료
1) 유산소 운동
(1) 운동 방법
(2) 강도
(3) 지속시간, 빈도
2) 근력 강화 운동

5. 정신과적 보조
6. 영양 보조



Education Material

환자 교육용 배부자료

1. 만성 폐쇄성 폐질환이란? 
2. 호흡재활이란? 
3. 숨이 찰때는 어떻게? 
4. 기관지확장제 사용 방법
5. 호흡 방법
6. 운동 방법
7. 긴장 완화법
8. 영양관리
9. 일상생활에서의

건강관리/에너지 보존



Current Status of PR 
in Korea



Tuberc Respir Dis 1996;43:736-745

Tuberc Respir Dis 2002;52:597-607



Monaldi Arch Chest Dis 2005;63:30-36



Monaldi Arch Chest Dis 2005;63:30-36



Location of PR

1) Inpatient PR

2) Out-patient based PR

3) Home-based PR



Home-based PR

■ Indication : 

Stable COPD without exacerbation within 3 
months

■ PR program :

12 weeks, Home-based exercise training

Visit sport medicine clinic ; every 2 weeks

Education, Self management

■ Outcome

Exercise capacity, QOL



• PR program

1) Endurance exercise ( Walk)

2) Strength training

3) Respiratory muscle training

4) Patient education

5) Nutritional counselling

6) Psycosocial counselling

Home-based PR



Assessment

Spirometry, Lung volume, DLCO

6 min walking test, Exercise PFT

SGRQ, IPAQ

Chest X-ray, Lab. 
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Assessment

Spirometry, Lung volume, DLCO

6 min walking test , Exercise PFT

SGRQ, IPAQ

Chest X-ray, Lab. 

Exercise prescription,  Education

Sports medicine, Rehabilitation clinic
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Assessment

Spirometry 

6 min walking test, Exercise PFT

SGRQ, IPAQ

Exercise prescription,  Education

Sports medicine, Rehabilitation clinic





운동 처방

• VO2 max : 결정 21 ml/kg/min

• METs : VO2max/3.5 6 METs





To guarantee exercise intensity
We used Metronome









Muscle Strength Exercise









Respiratoy Muscle ExerciseRespiratoy Muscle Exercise





0.80280.4±23.581.0±20.4Work Rate 
(watt)

0.68616.0±3.316.3±4.6VO2max
(ml/kg/min)

0.93970±1766±18VO2max 
% pred

0.11833±738±12AT %

Twenty two patients data were included in analysis. 

Male: female = 20:2, Mean age : 69.3± 7.2

0.03558±51502±546 MWD (m)

44.1±15.1

1745+414

Post-HBPR

0.04

0.03

54.1±17.1

1221+320

SGRQ score

Actical(Kcal)

p-valuePre-HBPR



0.880.04Actical vs FVC

0.490.20Actical vs FEV1/FVC

0.0450.56Actical vs SGRQ activity 
score

0.040.55Actical vs SGRQ total 
score

P-valuer

Correlation analysis between physical activity 
(measured by Actical calorimeter) and SGRQ score, 

pulmonary function test





• VO2max (최대산소섭취량) 
=(274.306×FEV1)＋(36.242×DLco)＋
(0.007×6Mwork)−84.867

6MWD (r=0.597, p＜0.001),


