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Non-pharmacological treatment

Exercise training

► A meta-analysis of RCTs found that exercise training alone, or with the add
ition of activity counseling, significantly improved physical activity levels i
n COPD patients. 

► A combination of constant load or interval training with strength training p
rovides better outcomes than either method alone.

► Where possible, endurance exercise training to 60-80% of the symptom-li
mited maximum work or heart rate is preferred, or to a Borg-rated dyspne
a or fatigue score of 4 to 6 (moderate to severe).

► Exercise training can be enhanced by optimizing bronchodilators, since bo
th LAMA and LABA have shown reduced resting and dynamic hyperinflatio
n. 
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▪ 육체적 활동으로 인한 일반적인 이점과 심혈관계 질환에 미치는 이점
을 고려하여 COPD 환자에서 매일 육체적인 활동을 하도록 권장

▪ 호흡재활의 목적은 증상을 완화시키고, 삶의 질을 향상시키며, 

일상생활에서 신체적, 정서적인 참여를 확대

비약물적 치료 : 호흡재활
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Improvement of physical activity in chronic 
obstructive pulmonary disease by pulmonary 
rehabilitation and pharmacological treatment 

• -TakanobuShioyaa,n, SusumuSatob, MasahiroIwakuraa,c, HitomiTakahashic, YoshinoTeruia, SachikoUemuraa, 
MasahiroSatakea

-Respiratory investigation56(2018) 292–306



Introduction

• Physical activity (PA) 
• related to reduced morbidity and mortality in chronic obstructive 

pulmonary disease (COPD). 

• effects of PR and pharmacological treatment on PA in COPD patients. 

• 32 studies evaluating the effects of PR 

• 11 studies examining the effects of pharmacological treatment on 
PA.



Effects of pulmonary rehabilitation on physical activity in COPD 









Conclusions

• A standard pedometer worn at the waist did not detect 
changes in lower extremity activity following PR. 

• This negative finding occurred despite demonstrated 
improvements in dyspnea, exercise tolerance and quality of 
life measures. 

• Although pedometers are inexpensive and easy to use, they 
may not be sensitive enough to be used routinely as an 
outcome measure for PR.



Can Individualized Rehabilitation Improve Functional 
Independence in Elderly Patients With COPD?

-Sewell, Louise; Singh, Sally; Williams, Johanna; Collier, Rachael; Morgan, Michael

-Chest. 128(3):1194-1200, September 2005.
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DESIGN: 
Prospective randomized, controlled trial.
SETTING: 
7-week general exercise program ([GEP] n = 90) or an 
individually targeted exercise program ([ITEP] n = 90).
.
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Figure 2 . Percentage change in activity monitor counts.
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CONCLUSIONS

• Pulmonary rehabilitation improves domestic function and 
physical activity. 

• This study also demonstrates that general exercise training is 
as effective as individually targeted training.



• Effects of pharmacological treatment on physical activity in COPD 



Percentage changes of physical activity from baseline 



A putative model to improve physical activity levels in COPD



Summary

• Findings in both categories were inconsistent. 
• 19 studies showed a positive effect with PR whereas 13 showed no effect. 
• 8 studies showed a positive effect, while 3 revealed no effect from pharmacological intervention. 

• Both interventions increase exercise capacity without a consistent effect on PA
• → counseling with behavioral changes may be necessary 

• Changing PA behavior in COPD 
• interdisciplinary approach involving specialists in respiratory medicine, rehabilitation, social, and behavioral 

sciences.

• Future research 
• interaction of pharmacological and non-pharmacological interventions. 

-Respiratory investigation56(2018) 292–306



- Troosters T, et al. BMJ Open 2016



PHYSACTO trial design

- PHYSACTO trial design. *Eight weeks only. AM, activity monitoring, 1 
week; BM, behaviour modification at weeks 1,2, 5, 8, 11 and 15.



Trial end points and safety assessments



Am J Respir Crit Care Med. 2018 Oct 15

https://www.ncbi.nlm.nih.gov/pubmed/29664681


Overview of the Self-Management Behavior Modification Program



Endpoint Classification
of Improvements in Lung Function and Exercise Tolerance



Baseline Characteristics, by Treatment Group (Full Analysis Set)



Figure 2. Geometric mean exercise endurance time (EET) during endurance shuttle walk test at Weeks 8 and 12 (full analysis set). Geometric mean results 

reported as primary analysis based on log10-transformed data. Exercise training (ExT) was stopped after 8 weeks in the SMBM plus tiotropium/olodaterol plus 

ExT arm; all treatment arms continued study medication until Week 12. Geometric mean baseline EET: 242.73 ±  9.42 seconds (Week 8); 241.96 ±  9.36 seconds 

(Week 12). Test termination time limit was 20 minutes. Results for change from baseline are provided in Figure E1. *P < 0.05; **P < 0.01; ***P < 0.001. 

SMBM = self-management behavior modification.

Geometric mean exercise endurance time (EET) 



Adjusted Mean (SE) Change from Baseline in Key Variables



Adjusted mean Chronic Respiratory Questionnaire–Self Administered Standardized 
(CRQ-SAS) dyspnea domain



Adjusted mean Functional Performance Inventory Short Form (FPI-SF) total score



Adjusted mean daily version of the PROactive Physical Activity



Conclusions

• Exercise-tolerance improvements require physiologic improvements in lung function, muscle 
function, or both, as demonstrated with treatment including bronchodilators with or without ExT.

• SMBM seems to play an important role in the improvement of objectively measured PA, even in the 
absence of improvements in exercise capacity.

• Improvements in PA experience and dyspnea symptoms 
• best served by the addition of dual bronchodilation and ExT to the SMBM program



Summary

• Physical activity by pulmonary rehabilitation or medical Tx

• PHYSACTO trial design

• PHYSACTO trial Results
• Synergistic Action of Pulmonary Rehabilitation with Bronchodilator



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjq2dSpxuriAhUNq5QKHcYNB48QjRx6BAgBEAU&url=https://www.hankyung.com/society/article/2019061290777&psig=AOvVaw1xfmQhX84WIvQX8r1ua5dV&ust=1560655789614600
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwijgaXNxuriAhVtGKYKHTU9BXwQjRx6BAgBEAU&url=https://www.hankookilbo.com/News/Read/201906141379021023&psig=AOvVaw1xfmQhX84WIvQX8r1ua5dV&ust=1560655789614600

