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Editorial

Physical Activity in COPD. Significance, Prognosis, Measurement and
Therapeutic Interventions夽
Actividad física en la EPOC. Relevancia, factor pronóstico, herramientas para medirla
e intervenciones terapéuticas para su mejoría
Roberto A. Rabinovich
The Queen’s Medical Research Institute and Respiratory Medicine Department, Royal Infirmmary of Edinburgh, Edinburgh, United Kingdom

Patients with COPD have reduced levels of physical activity (PA)
in daily life1 regardless of the degree of severity of their disease.2
This is possibly the most powerful predictor of mortality in COPD,
more so even than lung function parameters, symptoms, exercise
tolerance, and quality of life.3
These patients usually adopt a sedentary lifestyle to avoid the
sensation of dyspnea during activities of daily living.
PA is characterized by the type, intensity, duration and pattern
of activity, and activity-related symptoms. An individual is considered active when (a) they do at least 30 min of moderately intense
activity (e.g., 3–6 METs), or (b) 20 min of vigorous activity (e.g.,
>6 METs), or c) the equivalent in intervals of no less than 10 min.
Sedentarism is not the same as inactivity, but instead depends on
the number of hours a day that a patient spends sitting or lying
down. Thus, a patient can meet the pre-defined criteria for activity but yet be sedentary if they are inactive most hours of the day
(sitting or lying down).
PA levels can be measured with subjective and objective tools.
The subjective tools include questionnaires administered at a specific time in the life of a subject and diaries in which the subject
collects information over a period of time. These methods depend
on the ability of the patient to record their activities, the design
of the questionnaires, and the characteristics of the patient and
the interviewer. Patients tend to overestimate their PA levels, thus
compromising the accuracy of these methods.4
As regards objective methods, direct measurement is complex
and intrusive, and as such, unworkable in practice. Measurement
of energy consumption during activity using indirect calorimetry,
such as the doubly labeled water method, is very costly, so it is
generally reserved for research studies. Moreover, the typically low
mechanical efficiency of these patients (high energy expenditure
for the same level of activity as a healthy subject) carries the risk
of overestimating the PA levels measured with these methods.
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Motion sensors (pedometers and accelerometers, commonly
called “PA monitors”), are a reasonably inexpensive alternative
method for the objective quantification of PA levels.
Pedometers are economically more accessible, although they
tend to underestimate PA levels compared to accelerometers.
Accelerometers, while being more expensive than pedometers,
quantify the amount and intensity of the movement on 1, 2, or
3 axes (X, Y, Z), and can provide information on the position of
the body, quantification of PA, and energy consumption during
PA, based on acceleration in the available axes. Two recent studies provide data on the validity of these devices in COPD patients,
and evaluate the validity, usability, and acceptance of 6 monitors,5,6
3 of which were identified as having specific validity criteria in
COPD.
Objective methods, then, are preferable to subjective methods, and accelerometers (preferably validated in COPD) are a good
compromise between reliability and cost. It is also advisable to
measure PA as mean activity over a minimum of 4 days,7 excluding
weekends,2 and during at least 8 hours a day7 to get an accurate
picture of the subject’s PA levels.
Finally, 2 tools have recently been created that combine
a questionnaire with the objective measurement of PA using
accelerometers. These are the patient reported outcomes (PRO)
instruments created by the PROactive consortium (PROactive Physical Activity COPD [PPAC]). Two versions are available, the patient
diary (D-PPAC) and the clinical instrument (C-PPAC). The first is
used to collect information over a progressive period of days (similar to diaries), while the second is used to collect information at a
specific moment in the patient’s life,8,9 a strategy which is useful
for comparing 2 moments in the patient’s life separated by a period
of time or a therapeutic intervention, to assess disease progression
and response to a particular treatment. These PRO tools provide
information on 2 different PA domains, amount (PPAC-amount)
and difficulty (PPAC-difficulty), which can also be combined in an
overall score (PPAC-total). The higher the score (0–100), the more
positive the patient’s PA experience.
Increasing PA levels in these patients may be associated with
improved disease prognosis, as has been demonstrated in other
diseases.10 A recent review of the literature describes diverse
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strategies, both pharmacological and non-pharmacological, to
increase PA levels in COPD patients.11
The review11 concludes that although rehabilitation can
improve exercise tolerance,12 it is debatable whether this actually
increases PA levels.11 For this reason, strategies specifically aimed
at increasing PA by using monitors that can provide information in
real time to modify this pattern of behavior are more beneficial,11
particularly if they are combined with rehabilitation, and even
more so if the programs are long-term and high-intensity.11
In conclusion, PA levels are reduced in COPD patients, impacting negatively on their disease prognosis. Monitoring of PA levels
(preferably with objective or hybrid methods [PROactive]) and the
implementation of therapeutic strategies (aimed at improving PA),
are important objectives in the management of these patients.
Combining rehabilitation programs with interventions using PA
monitors, that provide patients with real-time information, is a
promising approach in this area.
References
1. Watz H, Pitta F, Rochester CL, Garcia-Aymerich J, ZuWallack R, Troosters T, et al.
An official European Respiratory Society statement on physical activity in COPD.
Eur Respir J. 2014;44:1521–37.
2. Watz H, Waschki B, Meyer T, Magnussen H. Physical activity in patients with
COPD. Eur Respir J. 2009;33:262–72.

3. Waschki B, Kirsten A, Holz O, Muller KC, Meyer T, Watz H, et al. Physical activity is the strongest predictor of all-cause mortality in patients with COPD: a
prospective cohort study. Chest. 2011;140:331–42.
4. Pitta F, Troosters T, Spruit MA, Decramer M, Gosselink R. Activity monitoring for
assessment of physical activities in daily life in patients with chronic obstructive
pulmonary disease. Arch Phys Med Rehabil. 2005;86:1979–85.
5. Van Remoortel H, Raste Y, Louvaris Z, Giavedoni S, Burtin C, Langer D, et al.
Validity of six activity monitors in chronic obstructive pulmonary disease: a
comparison with indirect calorimetry. PLOS ONE. 2012;7:e39198.
6. Rabinovich RA, Louvaris Z, Raste Y, Langer D, van Remoortel H, Giavedoni S, et al.
Validity of physical activity monitors during daily life in patients with COPD. Eur
Respir J. 2013;42:1205–15.
7. Demeyer H, Burtin C, van Remoortel H, Hornikx M, Langer D, Decramer M, et al.
Standardizing the analysis of physical activity in patients with COPD following
a pulmonary rehabilitation program. Chest. 2014;146:318–27.
8. Gimeno-Santos E, Raste Y, Demeyer H, Louvaris Z, de Jong C, Rabinovich RA, et al.
The PROactive instruments to measure physical activity in patients with chronic
obstructive pulmonary disease. Eur Respir J. 2015;46:988–1000.
9. Dobbels F, de Jong C, Drost E, Elberse J, Feridou C, Jacobs L, et al. The
PROactive innovative conceptual framework on physical activity. Eur Respir J.
2014;44:1223–33.
10. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker EA,
et al. Reduction in the incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med. 2002;346:393–403.
11. Mantoani LC, Rubio N, McKinstry B, MacNee W, Rabinovich RA. Interventions to
modify physical activity in patients with COPD: a systematic review. Eur Respir
J. 2016;48:69–81.
12. Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester C, et al. An official
American Thoracic Society/European Respiratory Society statement: key concepts and advances in pulmonary rehabilitation. Am J Respir Crit Care Med.
2013;188:e13–64.

