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Daily physical activity after bronchoscopic lung volume

reduction: a pilot study
To the Editors:

Daily physical activity is an important outcome variable in
patients with chronic obstructive pulmonary disease (COPD)
and has shown to be mainly associated with dynamic lung
hyperinflation [1]. Physical inactivity is known to cause muscle
deconditioning, which increases the ventilatory requirements
during exercise, and in turn increases lung hyperinflation and
worsens dyspnoea, thus contributing to a downward spiral [2].
This is especially true in patients with emphysema, in which
destruction of alveolar tissue can result in progressive static
and dynamic lung hyperinflation. Moreover, physical inactiv-
ity is a strong predictor of mortality in COPD patients [3].
Notwithstanding the beneficial effects of regular physical
activity, physical activity levels in COPD patients are low,
especially in those with severe COPD [4].

Lung volume reduction (LVR) by bronchoscopic techniques is
an innovative and increasingly applied treatment method
targeted at improving lung hyperinflation. Endobronchial
devices are implanted in emphysematous parts of the lung
to reduce hyperinflation. This may improve the mechanical
properties of the remaining lung and the efficiency of the
inspiratory muscles. Consequently, this may lead to reduction
of dyspnoea during exertion and improve functional capacity
of the body. Theoretically, after LVR a COPD patient’s physical
activity level may improve, which would be beneficial for an
independent lifestyle of the patient and for restoration of social
participation. However, so far physical activity has never been
measured before and after LVR. We therefore investigated the
potential beneficial effects of bronchoscopic LVR on the
physical activity level of these severely disabled COPD
patients, and investigated whether decreased lung hyperinfla-
tion is associated with increased physical activity.

We performed a pilot study on 16 patients with severe
emphysema who participated between July 2009 and August
2010 in bronchoscopic LVR with coils intervention studies
(NCT01220908 and 01328899). The studies were approved by
the local ethics committee and all patients provided informed
consent. Prior to the bronchoscopic LVR treatment, physical
activity was examined with a triaxial accelerometer together
with lung function, lung volumes, exercise capacity, dyspnoea
severity and self-efficacy. 6 months after the bronchoscopic
LVR, all measurements were repeated.

Physical activity was measured in a performance-based manner
with a triaxial accelerometer, using the DynaPort (McRoberts, the
Hague, the Netherlands). The Dynaport is a small device which is
worn around the waist. Patients were instructed to wear the
DynaPort continuously for a period of 1 week. The DynaPort is
able to detect physical activity (standing, locomotion, shuffling,

lying and sitting), to measure steps and to estimate physical
activity level (PAL) based on energy expenditure. PAL is
calculated as total energy expenditure divided by basal metabolic
rate. The DynaPort has proven to be an accurate tool to measure
postures and gait in COPD patients [5]. Forced expiratory volume
in 1 s (FEV1) and lung volumes were measured according to
European Respiratory Society/American Thoracic Society guide-
lines. Exercise capacity was determined using the 6-min walk
distance (6MWD) [6]. Dyspnoea severity was determined using
the modified Medical Research Council Dyspnoea scale (mMRC)
[7]. Self-efficacy in physical abilities was measured using the
Dutch version of the Perceived Physical Activity Scale (LIVAS
questionnaire) [8].

Of the 16 patients who were included at baseline, two were lost to
follow up. Consequently, 14 patients were included in this
analysis: four males (29%), median age 62.5 yrs, and median FEV1

28% predicted. Physical activity was low at baseline: median
number of steps per day was 2,084, and median percentage
activity (standing, locomotion and shuffling) was 17.6% (table 1).

After 6 months, no significant changes in physical activity,
exercise capacity or self-efficacy were found (table 1). Static
lung hyperinflation measurements improved significantly
above the recently calculated minimal important difference
[9], and dyspnoea severity decreased by 1 point on the mMRC
scale (p50.06).

In line with our hypothesis, decreased RV/TLC was significantly
associated with decreased dyspnoea severity (rho50.65, p50.01).
However, in contrast with our hypothesis this was not associated
with changes in physical activity outcomes. Although exercise
capacity (6MWD) did not improve significantly after broncho-
scopic LVR, this was positively associated with changes in
physical activity as assessed by percentage activity (rho50.55,
p50.04), number of steps per day (rho50.57 and p50.03), and
borderline significant with dyspnoea (rho5 -0.48, p50.09).

In summary, this pilot study showed that there was no
improvement in physical activity 6 months after bronchoscopic
LVR, despite significant improvements in static lung hyperin-
flation. Furthermore, decreased lung hyperinflation was not
associated with improved physical activity or exercise capa-
city, in contrast to its significant association with reduced
dyspnoea severity.

This study indicates that a new treatment method in COPD,
such as bronchoscopic LVR, can substantially improve lung
hyperinflation and dyspnoea severity. The improvement in
dyspnoea could indicate that patients might perform the same
activities more comfortably than before the treatment. However,
an increase in physical activity is not automatically warranted.
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Other treatment methods that increase functional capacity in
COPD patients have shown similar results. For example, a recent
review showed that participation in a pulmonary rehabilitation
programme does not automatically result in increased physical
activity [10]. Furthermore, although lung transplantation im-
proves lung function, physical activity remains below normal
values and is significantly worse than in matched healthy
controls [11]. Together, this suggests that although patients have
larger pulmonary reserves to function at higher physical activity
levels, other factors are apparently more important. These could
be physical factors like chronic deconditioning or atrophic
muscles, and/or psychological factors, such as motivation to be
physically active, anxiety or anticipated breathlessness.

This study implies that it is important to provide a physical
activity enhancement programme after LVR. Such an inter-
vention should include a structured exercise programme with
specific attention for atrophic muscles. Additionally, in our
opinion, exercises should be combined with counselling con-
sisting of promotion of physical activities in daily life in an
attempt to achieve long term results.

We are aware that the number of patients is low and that our
study lacked a control group. A large randomised controlled
trial would be useful to confirm our results.

In conclusion, despite the low number of patients, this is the first
study that shows data on physical activity in a performance-
based manner after LVR. Unexpectedly, physical activity did
not significantly improve after the intervention, while static
lung hyperinflation and dyspnoea severity did. This suggests
that the improved pulmonary capacity is actually not used by
the COPD patients for physical activities in daily life, probably
also due to psychological reasons. Consequently, our study
indicates that a short pulmonary rehabilitation programme with
counselling on the promotion of physical activity in daily life
should be considered after such treatments.
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TABLE 1 Clinical characteristics at baseline and after
6 months

Variable Baseline 6-month follow up p-value

RV % pred 223 (184–267) 205 (134–223) 0.001

RV//TLC % 61.4 (55.4–67.4) 56.7 (48.3–65.3) 0.008

FEV1 % pred 28 (22–42) 32 (15–58) 0.35

mMRC score 3 (2–4) 2 (2–4) 0.06

6MWD m 336 (200–451) 348 (140–477) 0.22

Activity % 17.6 (8.1–27.9) 15.0 (7.7–26.4) 0.29

Steps per day 2084 (374–5800) 2426 (321–5721) 0.68

Physical activity level 1.51 (1.33–1.61) 1.50 (1.37–1.66) 0.55

Self-efficacy, LIVAS total

score

29 (13–39) 30 (20–42) 0.28

Data are presented as median (range), unless otherwise stated. RV: residual

volume; % pred: % predicted; TLC: total lung capacity; FEV1: forced expiratory

volume in 1 s; mMRC: modified Medical Research Council dyspnoea index;

6MWD: 6-min walk distance. Baseline and follow-up measurements were

compared with Wilcoxon signed-rank test (significant p-values are shown in bold).

c
EUROPEAN RESPIRATORY JOURNAL VOLUME 40 NUMBER 6 1567




