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Letter to the Editor

Treadmill vs Cycling in Parkinson’s disease
rehabilitation: Commentary on “Intensive
cycle ergometer training improves gait
speed and endurance in patients with
Parkinson’s disease: A comparison with
treadmill training” by Arcolin et al., 2016
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In a recent paper from Restorative Neurology and
Neuroscience, Arcolin and colleagues (2016) report
the effects of treadmill and cycle ergometer training in
Parkinson’s disease (PD-T and PD-C, respectively).
After 3 weeks of training, both PD-T and PD-C
groups improved walking parameters and reduced
the clinical signs of PD. The authors suggest that the
cycle ergometer is a valid alternative to treadmill in
patients with PD, particularly when performing home
exercises. Although, this is an interesting study from
a rehabilitation point of view, the author’s interpreta-
tion of the results is questionable.

First, the authors point out that their findings,
showing gait improvements as a result of cycle
ergometer training, contrast with a previous study
(Lauhoff et al., 2013) that did not find an improve-
ment in walking after a cycle training program.
Arcolin and colleagues argued that the higher
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intensity training that was used in their study in
comparison with Lauhorff et al.’s may explain these
differences. However, in Arcolin et al.’s study the
PD participants performed common exercises for 60
minutes in addition to the cycle or treadmill training
sessions. These exercises included balance and trans-
fer tests such as “sit-to-stand” and “getting in/out
of bed”. It is likely that these exercises may have
also contributed to the observed gait improvements
since it has been reported that balance training can
improve postural instability (Smania et al., 2010)
and gait in PD (Wong-Yu & Mak, 2015; Yang et al.,
2015). In addition, higher intensity training does not
necessarily result in greater gait improvements in PD
subjects (Shulman et al., 2013). Thus, it is difficult
to elucidate whether the gait improvements observed
in the study of Arcolin et al. are due to the cycling or
treadmill training, the common exercises, or a combi-
nation of both. The same question can be formulated
for all the remaining outcome measurements.

In addition, the authors state (page 133) that “cycle
ergometer or treadmill is useful for improving walk-
ing distance and gait pattern”. Assuming a null effect
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of the common exercises discussed above, this seems
to be true only for the walking distance. A detailed
exploration of the changes in the gait parameters
raises several doubts about the effects of the cycle
ergometer on the gait pattern in PD. Gait pattern in
PD patients is characterized by an inability to gener-
ate appropriate stride length, while cadence control
in intact and is used as a compensatory mechanism
(Morris et al., 1996). Patients from the PD-T and
PD-C groups showed significant increases of both
the stride length and speed but only the PD-C group
showed an increase in their cadence. The authors
stressed that the changes in cadence were negligible.
However, any interpretation of the changes in cadence
must also take in to account the changes in stride
length and speed, especially when the gait pattern
is being evaluated. When this procedure is followed
one arrives at a different interpretation of the results.
Arcolin and colleagues reported that the increments
in cadence in both groups were around 4% but that the
step length improvements were approximately 7%
and 13% and speed improvements 12% and 19% for
PD-C and PD-T, respectively. Therefore, it seems that
the changes in speed in the PD-T group were mainly
due to an increase in the stride length but not in the
cadence. In the PD-C group the increment in speed
was lower in comparison with the PD-T group, and
was due to a significant increase in both stride length
and cadence. In other words, although both groups
increased their speed, the treadmill training lead to
a more normalized gait pattern compared with cycle
training. These results support previous findings that
showed a specific gait enhancement associated with
treadmill walking in PD subjects (Bello et al., 2013).
Whether the changes in the gait pattern associated
with cycle ergometer training result from specific
effects in PD or from general benefits associated with
this exercise remain to be explored. This question is
of relevance, when determining the most appropriate
therapeutic exercise program for PD subjects.

In summary, cycle ergometer training seems to
induce beneficial effects in PD. The ease of its

implementation in a home environment makes it a
potential tool for PD rehabilitation. However, in view
of the current scientific literature, the use of treadmill
walking seems to be more beneficial in PD subjects,
and if feasible, should be recommended over cycle
training.
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