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Understanding the impact of physical
activity in COPD outcomes: moving forward
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From observational studies, it is now clear that physical inactivity is linked with poor outcome in
COPD http://ow.ly/AJ7mF

Arguably, three outcome categories are of greatest importance to chronic obstructive pulmonary disease
(COPD) patients, their families and their caregivers: health-related quality of life (including symptom
burden); hospitalisations and other forms of healthcare utilisation; and, of course, mortality. Lower levels of
baseline physical activity are not only prevalent in patients with COPD [1, 2], they are associated a negative
impact in each of these three outcome categories [3-5].

Of considerable importance to healthcare professionals, increases in physical activity appear to predict
enhanced health-related quality of life and reduced hospitalisations. For example, in an analysis of 391
patients with COPD who had physical activity and health-related quality of life assessments at baseline and
5 years later [6], those who increased or maintained their high levels of physical activity had clinically
meaningful improvements in quality of life. In contrast, those who stayed at a low level or decreased their
physical activity had a worsening in this outcome. From one perspective, this comes close to a tautology, as
physical function impairment and distressing symptoms associated with physical activity are prominent
components of health-related quality of life questionnaires. With respect to healthcare utilisation, a
longitudinal analysis of COPD patients over 5 years demonstrated that the change in physical activity over
the first 2 years significantly predicted hospitalisations 3 years later: those without regular physical activity,
those who maintained a low level of physical activity or those who decreased their physical activity were at
significantly greater risk of being hospitalised than those with higher levels of physical activity [7].

The reanalysis of the very large Copenhagen City Heart Study database by VAEs et al. [8], reported in this
issue of the European Respiratory Journal, adds new and important information by relating changes in
physical activity to mortality risk in COPD. We already know there are often strong associations between
low levels of physical and mortality. For instance, all-cause mortality risk is higher in patients with coronary
artery disease and cancer who have lower levels of physical activity [9, 10]. This also holds true for COPD:
using Copenhagen City Heart Study data, GARCIA-AYMERICH et al. [3] demonstrated that, in participants
meeting spirometric criteria for COPD, those with very low levels of self-reported physical activity had a
higher risk of hospitalisation and mortality over approximately the next 17 years than those who
participated in regular physical activity. This negative relationship between physical activity and poor
outcome remained in their model even after controlling for potential relevant confounding factors. This
study provides strong evidence that physical inactivity is bad for individuals with COPD. Subsequent
studies by WascHKI et al. [4] and GARCIA-RIO et al. [11] demonstrated that directly measured physical
activity was a potent predictor of all-cause mortality in COPD patients. The latter actually demonstrated a
linear dose—response relationship between level of physical activity and mortality.
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VAES et al. [8] go one step further (no pun intended) in linking physical activity to outcome, by presenting
strong evidence relating changes in physical activity to mortality risk in COPD. Patients with moderate or
high self-reported physical activity at baseline who subsequently decreased to low physical activity at follow-
up were at particularly high risk of dying over the ensuing 17 years (adjusted hazard ratios for death 1.73
and 2.35, respectively). The obvious inference from this analysis is that becoming physically inactive reduces
the likelihood of a prolonged earthly existence.

A good scientific study often raises more questions than it answers. With the study by VaEs et al. [8], two
come to mind. 1) Why was the increase in physical activity in those patients with a low level at baseline not
translated into a decreased mortality risk? 2) Is it really the lower level physical activity that is factor driving
poor outcome, or is it simply an epiphenomenon correlated with other, causal variables?

Perhaps most disturbing for those caring for patients with advanced COPD, in whom severe physical
inactivity is so prevalent, is the observation that an increase in physical activity from a low baseline level did
not confer survival benefit. The investigators suggest a rather literal interpretation of the data: that there
may be a threshold below which increasing activity simply cannot improve mortality risk. In essence, it
would be better not to fall into the abyss of physical inactivity rather than to try to climb out of it. In
contrast to this discouraging observation, through avoiding activity stratification and using a simulation
model, MINTON et al. [12] demonstrated just the opposite effect: individuals (not necessarily COPD
patients) who are least active are most likely to gain a mortality benefit through modestly increasing activity.
Indeed, this purported beneficial effect in hypothetical sedentary individuals was greater than in those who
were already moderately or highly active. Of course, whether this simulation model holds up for real
patients with COPD remains to be demonstrated.

Analyses of changes in physical activity in other diseases point to the beneficial effects of relatively small
increases in physical activity on variables that influence mortality and mortality risk. For instance, in
overweight-to-obese adults, a modest increase in physical activity was associated with reduced arterial
stiffness, a risk factor of future cardiovascular events [13]. Furthermore, in patients with a diagnosed
cardiovascular disease, an inverse association between physical activity and mortality was shown (i.e.
secondary prevention) over an average of 5.6 years in follow-up [14].

Perhaps COPD patients with a very low level of baseline physical activity cannot improve their bad
prognosis by pulling themselves up by their bootstraps to reach the intensity levels necessary for a change in
mortality outcome. An established and intensive pulmonary rehabilitation programme might help in this
regard. For example, in patients with post-infarction heart failure, high-intensity training reverses left
ventricular remodelling, and improves endothelial function and aerobic capacity [15]. Further knowledge in
this area would be of keen interest to pulmonary rehabilitation professionals, who often treat very inactive
COPD patients with the expectation that, in addition to symptom relief and functional status improvement,
some gain in healthcare utilisation and mortality risk may result from the comprehensive intervention.

A second issue raised by the VAES et al. [8] study and other observational studies is the presumed attribution
of causality to physical activity. Is physical (in)activity really the culprit driving mortality or is it just along
for the ride? Without question, the large body of evidence from correlational studies in COPD, other
diseases and healthy individuals does point to a causal connection between inactivity and mortality.
However, to use an extreme example, a chronically ill, multimorbid, bedridden patient with almost no
physical activity would be expected to have a high risk of dying, but that risk is probably mainly due to the
morbidity, not the physical inactivity per se.

There are probably already enough observational studies linking physical inactivity with poor outcome in
COPD. What we really need are prospective, randomised clinical trials testing whether a change in physical
activity resulting from an intervention has a demonstrable effect on subsequent outcome. This would be no
small undertaking, as it is not particularly easy to increase physical activity in COPD [16, 17], and studies
like this would require considerable resources and time to complete. However, the information gained
would be of considerable importance in directing increasingly scarce medical resources toward realisable goals.
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