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Physical Activity:  Body movements produced by skeletal
muscles that involve energy expenditure

Exercise:  Is a physical activity that is planned, structured,
and repetitive and has a purpose (conditioning,
assessment)

Exercise Capacity or Tolerance:  Is a Functional Capacity
that allows maintenance of a specific level of Physical
Activity

- Incremental tests (treadmill or cycloergometry, shuttle WT)

- Submaximal tests (6’WT, submaximal in treadmill or cycloergometry)
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SYMPTOMS



QT  during exercise reaches 90 % of  Q T max  (drugs)

VE  during exercise reaches only 65 % of V E max   (MVV)
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Airway Obstruction
Static Hyperinflation

Dynamic Hyperinflation
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DYNAMIC HYPERINFLATION
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ANEMIA

Modified from Ferrari et al. BMC Pulmon Med 2015

6’WD (m) VO 2max  (l/m)

Prevalence in COPD 17-23% (similar to other chronic diseases)

Independent risk factor for reduced functional capacity

Cote et al. ERJ 2007

.
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SYSTEMIC MANIFESTATIONS

Cor Pulmonale

Muscle

Dysfunction

Malnutrition

Osteoporosis

NUTRITION  -  Body Composition

North America

Northern Europe
10-30%

Spain  3-5%

MUSCLE DYSFUNTION

Obstruction Severity
- GOLD I-II, 29%

- GOLD III,  32%

- GOLD IV,  38% 

Dyspnea

- MRC 1-2,  26%

- MRC 3,     24%

- MRC 4-5,  43%   
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Schols A. AJRCCM 1998

Swallow EB. Thorax 2007; Seymur JM. ERJ 2010
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Killian KJ et al. ARRD 1992

Gosselink et al.  AJRCCM 1996
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Lehouck et al. CHEST 2011

Factors  involved

- Low physical activity
- Smoking
- Nutritional abnormalities
- Low Vit D levels
- Hypogonadism
- Steroids (systemic and inhaled)
- Systemic inflammation
- Hypercapnia

Biskobing, Chest 2002; Spurzem, Sem Respir Crit Care Med 2005;

Gan, Thorax 2004; Incalzi, Respir Med 2000

Romme et al. J Bone Min Res 2013
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Pascual-Guardia et al. (submitted)
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Tests related to Daily Activities

- 6’ Walking Test
- Shuttle Test
- Stairs, etc..

Cardiopulmonary Exercise Tests

- Cycloergometry (Incremental or Constant loads)
- Treadmill
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- in Skeletal Muscles (Peripheral & Respiratory muscles)

- in Nutritional Status (Body Weight & Composition)

- in the Pulmonary Circulation and Blood

- in Bones and Phosphocalcic Metabolism

- in Kidneys and Water-Electrolyte Balance

- etc...

••    SignificantSignificant  ExtrapulmonaryExtrapulmonary  ManifestationsManifestations

•  A common, preventable and treatable disease, characterized by airflow limitation

((FEVFEV
11/FVC /FVC < 70 %< 70 %))

WhatWhat  isis COPD ? COPD ?
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WhatWhat  isis COPD ? COPD ?

•  A common, preventable and treatable disease, characterized by airflow limitation

…  exacerbations and comorbidities contribute to the overall severity in individual

patients"

- Coronary Heart disease, Arteriosclerosis, Stroke

- Cancer (Lung, Larynx, Oropharynx, Esophagus, Bladder, Kidney...)

- Diabetes, other endocrine disorders

- Rheumatoid Arthritis

- Physiological and Pathological Aging

••  FrequentFrequent Comorbidities Comorbidities & Aging & Aging
••  Reduced Physical ActivityReduced Physical Activity

•• Exercise Limitation Exercise Limitation
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BODE Index

• B:  Body-mass Index

• O:  Airflow Obstruction

• D:  Dyspnea 

• E:  Exercise Capacity
 B. Celli et al. N Engl J Med 2004
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Pulmonary EmphysemaChronic Bronchitis

Inflammation

Oxidative Stress

Cough

Sputum

PULMONARY

INVOLVEMENT

Chronic Airflow Obstruction 

(COPD)

Dyspnea

Comorbidities

Extrapulmonary 

Manifestations

Hypoxemia / Hypercapnia
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Reduction in 

Physical Activity

Deconditioning

Systemic Inflammation

More Hospitalizations

Longer Hospitalizations

More Readmissions (30 d)

Higher Mortality

Faster functional loss

More hyperreactivity

Less muscle force

Lower exercise capacity

Increased systemic inflammation

Facilitates Comorbidities

Anxiety

Depression

Respiratory

Symptoms

(DYSPNEA)

COPD
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Muscle Mass Loss

SLELETAL MUSCLE

 DYSFUNCTION

OSTEOPOROSIS

MALNUTRITION

Less PHYSICAL ACTIVITY

Shrikrishna D. ERJ 2012

Dyspnea is the main symptom

limiting exercise, which leads to

reduced physical activity. The

greater the dyspnea, the lower

the levels of PA (ERS Statement

2104)
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CARDIOVASCULAR

DECONDITIONING
LUNG FUNCTION 

IMPAIRMENT

POOR CONTROL 

of  SYMPTOMS



Waschki B et al. Chest 2011; 140:331-342
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Citations If a new treatment for COPD would

improve your Physical Activity level

you will consider it:

The most important benefit

A significant beneficial effect

A beneficial but not very relevant effect

I do not consider this as a beneficial effect

PROactive WP2
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� SEVERITY (functional reserve)

� ACTIVITY   (intensity of biological mechanisms)

� IMPACT      (in the patient's life)

Questionnaires

- List of Activities

- MRF-28, PFSDQ, PFSDQ-M, UCDQ, FPI, CARS

- QoL-RIQ, DM Q, SOLQ, CCQ, CV -PERC, CSES

- PROactive

Other Instruments

- Pedometer (Step count)

- Accelerometers (Activity)

- Energy expenditure  (doubly labeled water, DLW)
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The greater the severity of the disease, more

symptoms and the lower the level of Physical

Activity (Less and Shorter efforts)

Donaire-González D. ERJ 2013

PAC-COPD study, 342 patients
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Static Control :       Low Impact

Dynamic Control :  Stability

Significant percentage with poor control

Soler-Cataluña JJ. lJCOPD 2014

Symptom stability means good control

Can be further improved ?

PHYSICAL ACTIVITY  &  COPD

DISEASE CONTROL



PHYSICAL ACTIVITY  &  COPD

Garcia-Aymerich J. Thorax 2003

EFRAM Study, 346 patients

The higher the level of activity,

the lower the risk of hospital admission

Garcia-Aymerich J. Thorax 2006

Copenhagen Population-based Register

2386 patients

Moderate levels of regular physical

activity results in lower risk of hospital

admission and death

Physical Activity
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Gimeno-Santos E. Thorax 2014

Metaanalysis (86 studies)

The level of Physical Activity is related to

both nº of Exacerbations and Mortality

“…this should attract attention since

some drug treatments could increase

levels of physical activity, for example,

as a result of decreased hyperinflation,

reduced symptoms and enhanced

exercise capacity”.



Vaes AW. ERJ 2014

City of Copenhagen Heart Study (CCHS), 1270 patients

If Physical Activity becomes reduced 

(probably as a result of the evolution of the disease and its symptoms)

 Mortality increases

*** ***
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Dimensions of

Physical Activity

Amount  of Activity

-  How much I do ?

Limitations in doing Activity

- My troubles, my experience Unfortunately, their relationship is low

PHYSICAL ACTIVITY  &  COPD

Physical Activity is a Key factor for Health

There is a lack of validated instruments for its assessment
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To date there is a lack of instruments to assess appropriately

Physical Activity

- Cross-sectional assesment

- Longitudinal assessment

          Evaluation of therapeutic interventions

Reference Drug Time  
(weeks)

Steps
 (∆%)

KM Beeh et al.
BMC Pulm Med 2014

Aclidinium 3 7

H Watz et al.
BMC Pulm Med 2014 

Indacaterol 3 10

T Troosters et al.
NPJ PC Respir Med 2014

Tiotropium 24 6

DE O'Donnell et al.
Respir Med 2011

Indacaterol 3 -6

Accelerometers



PROactive, Gimeno-Santos E. et al

Both daily ‘PRO’ 

and in the Clínical Visit:
- 2 Questions

- 2 Items from Monitors

     Steps & Vector Magnitude Units

- Daily ‘PRO’: 5 Questions

- In the Clínical Visit: 10 Questions

Dimensions of

Physical Activity

Amount  of Activity

-  12 Possible items

- Instruments for Monitoring

Limitations in doing Activity

- 7 + 14 Possible items
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DAILY Version

CLINICAL VISIT Version
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Frailty: Low PA, weight loss, exhaustion,slowness, weakness

              High prevalence in COPD (26%)

Frailty: Independent predictor of Rehab Program leaving

              but Reversible with Rehab 
Thorax 2016  [Epub ahead of print]



  Actions on the Patient Behaviour

     -  Steps Programs

     -  Telecoaching

     -  Interventions on the Environment

     -  Social Support Programs

PHYSICAL ACTIVITY  &  COPD

INTERVENTIONS

Amount  of Activity

-  How much I do ?

Limitations in doing Activity

- My troubles, my experience

  Actions on the Patient Physiology

     -  General Training

     -  Bronchodilators (Optimization)

     -  Nutritional Support 

     -  Other Drugs (?)

     -  Respiratory Muscle Training

     -  Oxygen Therapy

     



Better CONTROL

of SYMPTOMS

(Dyspnea)

More 

Physical Activity

Optimal Bronchodilator 

Treatment Behavioral Changes

REHABILITATION

Monitoring

Reconditioning

Less Hospital Admissions

Shorter Hospitalizations

Less Readmissions (30 days)

Lower Mortality

Less functional loss

Lower bronchial reactivity

Increased muscle strength

Improved exercise capacity

Lower systemic inflammation

Nutritional
Support
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The simple use of instruments (pedometer or accelerometers)

and a specific objective (steps, min) is not enough to increase

the level of Physical Activity in COPD
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Post-Hoc from the MOVE study (multicentric, randomized, crossover, placebo-controlled): 192 COPD

patients, double bronchodilation (Indacaterol 110 µµµµg  & Glycopyrronium 50 µµµµg / 24 h) in Lung Function and

Physical Activity

Those with FEV1> 62% pred. or IC>73% pred. vs. those with FEV1<62% pred. ir IC<73% pred.

Both groups improved obstruction and air trapping

Only more obstructed and/or trapped patients improved physical activity (monitor metabolic-activity)

Pilot study (randomized, double-blind, crossover, placebo-controlled): 30 COPD patients (Aclidinium

Bromure 400 µµµµg / 12 h) in Lung Function, Sleep quality ans Physical Activity.

Airflow obstruction and the REM phase of sleep improved. Positive tendency in Sleep time & efficiency

Tendency for imporvement in moderate Physical Activity (∆∆∆∆ 18 min/day & ∆∆∆∆ 246 steps/day)

PHYSICAL ACTIVITY  &  COPD



Magnussen H et al. ARRCCM 2016 (abstract)

FEV1 (3
rd week)

Symptoms (3rd week)

Limitation of Activities (3rd week)

Sleep Quality (3rd week)

‘Amount’ of Physical Activity (min & steps)
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Physical activity is a prognostic marker in COPD

Two Dimensions in Physical Activity: Amount & Limit ations
New assessment instruments

Patients consider very important that a treatment can i mprove their
Physical Activity

Combination of Questionnaires & Monitors: better patient assessment
and better prediction of response to treatment

Predictors of Physical Activity level: Sex, Symptoms (respiratory and
depressive), Overweight and Social environment

Best results:  Training + Behavioral Changes + Bronchodilators (x2)

PHYSICAL ACTIVITY  &  COPD
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