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COPD: Definition

“a preventable and treatable disease with some significant extrapulmonary effects 

that may contribute to the severity in individual patients. Its pulmonary component is 

characterised by

airflow limitation that is not fully reversible.

The airflow limitation is usually progressive and associated with abnormal 

inflammatory response of the lung to noxious particles or gases”
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Eur Respir J 2013; 42: 1484–1494
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COPD를 흡입제로 완치시킬 수 없다



건강상태 (삶의질)과폐기능
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건강상태 (삶의질)과폐기능: 약한관련

삶의 질
좋음(SGRQ)

폐기능 좋음



COPD의예후에중요한지표

N Engl J Med 2004;350:1005-12.

나이

체질량 (체중)

폐기능

증상: 호흡곤란

운동능력: 6분 보행거리 (m)



Arch Phys Med Rehabil 2011;92:
1611-7.

신체 활동 감소는 호흡곤란 COPD 진단에 앞서 나타난다

신체활동감소

호흡곤란

COPD진단

호흡재활에 참여한 COPD 120명 설문 조사 연구

• Even in the early stages of COPD, patients experience 

breathlessness during exertion1

― Patients often don’t recognise these early symptoms; 

they are assumed to be the result of ageing, weight 

gain or lack of fitness2

― Many patients delay visiting the doctor until they are 

in an advanced stage of the disease2

1. O’Donnell 2014; 2. Price 2011;
3. Watz 2009; 4. Troosters 2010
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신체 활동 감소는 호흡곤란 COPD 진단에 앞서 나타난다

호흡재활에 참여한 COPD 120명 설문 조사 연구

1. O’Donnell 2014; 2. Price 2011;
3. Watz 2009; 4. Troosters 2010

신체활동 최고

신체활동 감소

호흡곤란 시작

COPD 진단



COPD 환자의악화고리

호흡곤란 ↑ 

운동 ↓ 근육량↓

사망



활동적인 노인이 오래 산다

JAMA. 2006;296:171-179

고에너지소모

저에너지소모

생존 생존

신체활동 많음

신체활동 적음

• 302명의 Community 70-82세 노인 관찰 연구
• 6.15년 관찰 기간 동안 18.73% 사망



Garcia-Aymerich J, et al. Thorax 2006; 61: 772–778

운동량이 많으면 입원율 사망률 감소
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Level of exercise

Time to death (all-cause mortality)

Physical inactivity is an important predictor of the risk of developing several chronic diseases,including COPD

In patients with COPD, regular exercise lowers the risk of both hospital admissions and mortality

Patients with COPD should be encouraged to maintain or increase their levels of regular physical activity



ATS documents 2014

근육량이 생존율과 연관

FEV1<50% 

낮은 근육량
(MTCSA<70cm2)

FEV1<50% 

높은 근육량
(MTCSA<70cm2)

Free Fat Mass 

index 정상

Free Fat Mass 

index 저하



Am J Respir Crit Care Med Vol 175. pp 458–463, 2007

신체 활동은 흡연자에서폐기능 감소 줄여 COPD 진행을 막음

폐기능 감소

COPD 발병위험도

신체 활동을 늘리면, 

COPD 이환율 사망률 악화 감소



COPD에서 호흡재활의 효과

Evidence A

운동능력 향상

호흡곤란 개선

삶의 질 개선

입원 횟수 및 일수 감소

COPD 관련 걱정 우울 감소

Evidence B

생존율 향상



호흡재활 보험고시 (2016)

60분

소요시간

45,590원 (현재)

33,850원 (2016)

수가

소요장비



호흡재활 보험고시 (2016)

만성폐쇄성폐질환

기관지확장증

천식

폐동맥고혈압

간질성폐질환

결핵성폐질환

폐암 및 폐암의 수술 전후

폐이식 폐용적감소수술

제한성폐질환

(전후척추측만증)

*호흡곤란, 일상생활 어려움

대상

의사 간호사 물리치료사

소요인력

호흡재활 전문의사
환자의 운동능력과 호흡곤란 정도, 
기저질환 및 동반질환을 고려
개인별 맞춤 운동프로그램
유산소 운동 : 

- 최대운동능력의 60% 이상의 강도
- 20~60분의 운동
- 주 3~5회시행
- 고강도 운동이 불가능한 환자에서는 저강도 운동

근력 운동 : 
- 최대 근력의 60~70%의 강도
- 1세트 10회 이상
- 세트 2~3회 시행

내용



Respiratory muscle weakness is observed in COPD patients and 

contributes to hypercapnia, dyspnea, nocturnal oxygen desaturation

and reduced walking distance. 

COPD patients use a larger proportion of the maximal inspiratory 

pressure (PI max) than healthy subjects. 

Inspiratory Muscle Training: 이론적 배경

Pulmonary rehabilitation in the treatment of chronic obstructive pulmonary disease. Am Fam Physician. 2010; 82(6): 655-660.

Maximal transrespiratory pressures in obstructive lung disease. Bull Eur Physiopathol Respir. 1980; 16: 479-490.

Diaphragm strength in chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 1996; 154: 1310-1317.

During exercise it has been shown that diaphragm work is increased 

in COPD. 

This pattern of breathing is closely related to the dyspnea sensation 

during exercise and might potentially induce respiratory muscle 

fatigue



Am Fam Physician. 2010;82(6):655-660

Inspiratory Muscle Training: 효과?



IMT device type: MTL vs. TFRL

Mechanical Threshold Loading

(MTL)

Tapered Flow Resistive Loading

(TFRL)



IMT device type: MTL vs. TFRL

Mechanical Threshold Loading

(MTL)

Tapered Flow Resistive Loading

(TFRL)

41~90 cmH2O, 

Constant load

고강도 training 프로그램을

견딜 수 있는 사람

9만 7천원 (3가지 종류)

Tapered resistance

Electronically controlled

Dynamically adjusted valve

130만원



IMT device type: MTL vs. TFRL
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Mechanical Threshold Loading

(MTL)

Tapered Flow Resistive Loading

(TFRL)

IMT device type: MTL vs. TFRL





Phys Ther. 2015;95:1264–1273



Phys Ther. 2015;95:1264–1273



Phys Ther. 2015;95:1264–1273



Am J Respir Crit Care Med Vol 166. pp 1491–1497, 2002



Am J Respir Crit Care Med Vol 166. pp 1491–1497, 2002

IMT의 효과: PImax



Am J Respir Crit Care Med Vol 166. pp 1491–1497, 2002

IMT의 효과: 폐기능



Am J Respir Crit Care Med Vol 166. pp 1491–1497, 2002

IMT의 효과: 운동능력



CHEST 2003; 124:1357–1364



CHEST 2003; 124:1357–1364

흡기근 vs. 호기근: 훈련한 효과가 결과로 나옴



CHEST 2003; 124:1357–1364

흡기근 훈련의 효과가 더 우수



CHEST 2005; 128:3177–3182



PImax 6MWT

SGRQ

CHEST 2005; 128:3177–3182

Borg Scale



CHEST 2005; 128:3177–3182



CHEST 2001; 120:748–756



CHEST 2001; 120:748–756

Exercise Capacity

Dyspnea

Quality of Life



Eur Respir J 2011; 37: 416–425



Maximal Inspiratory Strength (PI max)

Eur Respir J 2011; 37: 416–425



Strength Endurance

IMT training type

<200 repetitions / 

session

Higher load

>200 repetitions / 

session

Lower load



Training Efficiency: Systematic Review

Cardiopulmonary Physical Therapy Journal 2009



Eur Respir J 2011; 37: 416–425

Inspiratory m. strength (cmH2O)



Eur Respir J 2011; 37: 416–425

Functional Exercise Capacity (6MWT)



Eur Respir J 2011; 37: 416–425

Functional Exercise Capacity (6MWT)



TFRL 의 효과

Eur Respir J. Congress 2016; 48(Supp 60): PA703



TFRL 8주 시행: VT의 향상, 호흡 횟수의 감소

Eur Respir J 2016; 47: 1261–1264



Ann Am Thorac Soc 2018 Vol 15, No 6, pp 735–744

Maximal inspiratory pressure

Endurance

Strength



Ann Am Thorac Soc 2018 Vol 15, No 6, pp 735–744

Duration of ventilation in mechanically ventilated patients



Journal of Cardiopulmonary Rehabilitation and Prevention 2018;38:198-203



Journal of Cardiopulmonary Rehabilitation and Prevention 2018;38:198-203



J Appl Physiol (1985). 2018 Aug 1;125(2):381-392

Physiology Study

http://www.ncbi.nlm.nih.gov.ssl.libproxy.amc.seoul.kr:8000/pubmed/?term=Inspiratory+Muscle+Training+Reduces+Diaphragm+Activation+and+Dyspnea+during


J Appl Physiol (1985). 2018 Aug 1;125(2):381-392

Physiology Study Design: Pimax의 증가

http://www.ncbi.nlm.nih.gov.ssl.libproxy.amc.seoul.kr:8000/pubmed/?term=Inspiratory+Muscle+Training+Reduces+Diaphragm+Activation+and+Dyspnea+during


J Appl Physiol (1985). 2018 Aug 1;125(2):381-392

Physiology Study: 증상의 개선

Intervention Control

http://www.ncbi.nlm.nih.gov.ssl.libproxy.amc.seoul.kr:8000/pubmed/?term=Inspiratory+Muscle+Training+Reduces+Diaphragm+Activation+and+Dyspnea+during


J Appl Physiol (1985). 2018 Aug 1;125(2):381-392

Physiology Study: 횡격막 기능의 개선

Intervention Control

http://www.ncbi.nlm.nih.gov.ssl.libproxy.amc.seoul.kr:8000/pubmed/?term=Inspiratory+Muscle+Training+Reduces+Diaphragm+Activation+and+Dyspnea+during


J Appl Physiol (1985). 2018 Aug 1;125(2):381-392

Physiology Study: Ventilation에서는 차이 없음

Intervention Control

http://www.ncbi.nlm.nih.gov.ssl.libproxy.amc.seoul.kr:8000/pubmed/?term=Inspiratory+Muscle+Training+Reduces+Diaphragm+Activation+and+Dyspnea+during


J Appl Physiol (1985). 2018 Aug 1;125(2):381-392

Physiology Study: Hyperinflation 개선 효과는 불확실

Intervention Control

http://www.ncbi.nlm.nih.gov.ssl.libproxy.amc.seoul.kr:8000/pubmed/?term=Inspiratory+Muscle+Training+Reduces+Diaphragm+Activation+and+Dyspnea+during


International Journal of COPD 2018:13 3131–3139

All patients attended the entire 

PR program and completed the 

36 sessions (1 hour/session) 

planned. 



Zone of Apposition

Diaphragm Excursion

International Journal of COPD 2018:13 3131–3139

Zone of Apposition



호흡재활: 횡경막 기능개선 운동 능력 비례

International Journal of COPD 2018:13 3131–3139



요약

- Pimax 증가 효과는 확실

효과는 1) 근력이 약했던 사람 2) Strength (고강도) 훈련에서

더 두드러짐. 

- 운동 능력 개선 (6MWT)을 보인 일부 연구들이 있음. 

- 흡기근 > 호기근

Strength > Endurance

- Supervised Exercise 를 이 시간으로 대체하는 경우에 대해서 의문


