
Pulmonary Rehabilitation 

Benefits – What you can tell your patients they will get out of pulmonary rehabilitation: 
Mortality- meta-analysis suggests decreased mortality in patients receiving rehab after COPD exacerbation 
Exercise capacity- meta-analysis 65 RCTs shows improved capacity compared with community-based care 
Quality of life – same meta-analysis shows improvement based on chronic respiratory questionnaire 
Health care utilization- uncontrolled studies suggest decrease in hospital stay by 23 days/year/patient; 
other controlled studies are less clear, showing little to no decrease 
Comorbidities – preexisting functional disability and osteoporosis result in poorer outcomes from rehab; 
CAD did not adversely affect likelihood of improved exercise tolerance and quality of life 
Frailty. In one study, those who met criteria for frailty found that pulmonary rehabilitation experienced 
reduced dyspnea, improved exercise performance, and most no longer met frailty criteria. 
**These benefits decline over time and the degree of improvement tends to decrease with 
successive programs.  
 
Main indication for pulmonary rehabilitation is COPD with GOLD category B (FEV1 >50%), C (FEV1 <50%), 
and D (more symptoms with COPD assessment test score >10). 
 
What about other lung diseases? 
Interstitial lung disease- increased exercise tolerance, decreased dyspnea, improved QOL, but less than 
in COPD 
Bronchiectasis- improved walk distance and fewer exacerbations 
Cystic fibrosis – consider infection control issues 
Asthma- pre-exercise bronchodilators may reduce exercise-induced bronchoconstriction 
Pulmonary hypertension- concern for syncope and sudden death; submaximal exercise appears safe 
 
Exercise capacity measurements 
• 6 minute walk – mean improvement in 6 min walk after pulmonary rehab is 107 meters. 
• Shuttle walk (patient walks back and forth between two cones) – mean improvement is 81 meters 
• CPET- when dyspnea etiology is unclear- can determine intensity of training workload to target 
 
Components of Pulmonary Rehabilitation 
Endurance training- the most common- benefits thought to be due to true training effect with skeletal 
muscle adaptation, reduction in lactic acidosis and ventilation 
• Arm or leg ergometer for 20-30 min at 60% of max work rate; usually associated with Borg score of 4-6 
• Most evidence is for lower extremity exercise; upper extremity exercise is derived from leg training data 
Interval training- better tolerated than continuous with greater adherence to the program and similar 
improvements 
Strength training- lower oxygen consumption and MV with less dyspnea; seems additive to endurance 
training 
Benefits of breathing retraining such as yoga and diaphragmatic breathing, ventilator muscle training, 
transcutaneous neuromuscular electrical stimulation, Tai Chi, flexibility training are being studied and have 
less clear benefits 
Education – smoking cessation, oxygen therapy, nutrition, physical activity, medications, health 
maintenance (vaccines) 
• Education is not an effective substitute for exercise training- in multiple trials education alone is same as 

control 
Advance care planning is an accepted component of pulmonary rehabilitation 
Psychological Support- one trial showed improved depression scores independent of changes in QOL and 
dyspnea 
 
Maintenance Programs- one multicenter trial of 143 patients with COPD showed marginal but significant 
differences between the maintenance and control groups in BODE index and six-minute walk distance up to 
two years, but the benefit vanished after that time. No mortality difference over 3 years.  
 


