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From the authors:

We thank De and Bhuniya for their interesting comments on our study that investigated gait patterns in
chronic obstructive pulmonary disease (COPD) [1]. We measured 30 gait parameters during normal
walking, turning and tandem walking in 1500 persons (mean age 74 years), and summarised these
parameters into seven independent gait domains. Importantly, only the gait domain Rhythm (reflecting
how quickly steps are taken) was significantly impaired in persons with COPD [1, 2]. We fully support the
call to investigate the causes of this disturbed Rhythm in COPD thoroughly and to elucidate why fallers
with COPD exhibit especially worse Rhythm.

De and Bhuniya suggest four interesting probable causes for the disturbed Rhythm that we observed in
persons with COPD: an abnormal base of support, joint instability, problems in limb clearance and
musculoskeletal pain. However, abnormal base of support, joint instability or problems in limb clearance
are more likely to affect gait domains such as Base of Support, Variability or Phases (reflecting double
support time). Although we did hypothesise that both spatiotemporal and balance aspects of gait would be
worse in COPD subjects compared with persons with normal lung function, we only observed
disturbances in the temporal aspect of gait, Rhythm. This sole finding of an association for COPD with
Rhythm reduces the probability that base of support, joint instability and problems in limb clearance are
the cause or an intermediate of the associations found. The fourth suggested cause, musculoskeletal pain,
may be more likely, since we observed that among participants of the Rotterdam Study, leg pain was found
to associate significantly with worse Rhythm, independent from osteoarthritis [3].

Gait variability is a well-established risk factor for falls in elderly subjects and patients with
neurodegenerative diseases [4]. In persons with COPD, lower limb muscle weakness and impaired activities
of daily living predict falls, though little was known on the influence of gait deficits [5]. Our study added to
the field that fallers with COPD exhibit worse Rhythm, while Rhythm did not discriminate fallers in
persons without COPD. In addition, adjusting for cognitive status hardly changed associations between
COPD and gait. These observations rather suggest that gait deficits in patients with COPD are different
from natural ageing or common neurodegenerative diseases.

Finally, hypercapnia is not expected to be the principal cause of the slower Rhythm in our study as the
COPD subjects mainly had mild to moderate disease (mean forced expiratory volume in 1 s 81%
predicted, diffusing capacity of the lung for carbon monoxide 89% and 12% frequent exacerbators),
generally visited our research centre in a stable phase and were not persuaded to perform the test if they
felt physically too poor to walk (explaining the overall exclusion of 152 participants due to physical
inability). Nevertheless, since COPD severity correlated with poorer Rhythm and more gait deficits
(including smaller steps), we fully support the call for more pathophysiological studies to elucidate the role
of hypoxaemia, hypercapnia and potential underlying neuromuscular disorders.
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