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Exercise assessment and training in cystic fibrosis: Can less
achieve more?
Exercise is a cornerstone of the therapeutic management of
individuals with cystic fibrosis (CF). Regular exercise and
physical activity participation, irrespective of age or disease
severity, together with routine assessment of exercise capacity
are recommended in guideline based care [1,2].

Exercise intolerance in CF is multifactorial. Both physiological
and behavioural factors may contribute to reduced exercise
capacity in this population [2]. In the current issue of Journal of
Cystic Fibrosis two papers describe approaches to exercise testing
and training in CF. Radtke and colleagues [3] describe the
cardiorespiratory responses in a group of adults with CF
performing a 1-minute sit-to-stand test. The test, which requires
participants to complete as many repetitions of sit-to-stand from a
standard height chair as possible in 1-minute, may be well suited
across a range of clinical settings as it needs minimal equipment,
space or time. Peak exercise capacity achieved during the
1-minute sit-to-stand was significantly less than that achieved
during a cycle ergometry cardiopulmonary exercise test, but there
were positive associations between number of repetitions and
degree of oxygen desaturation and percent predicted peak oxygen
uptake (%predicted VO2 peak). However the real advantage of the
1-minute sit-to-stand test may be as a marker of peripheral muscle
function. Peripheral muscle function is an important contributor to
exercise tolerance in CF, and there is a positive relationship
between quadriceps muscle strength and both physical activity
performance and peak exercise capacity in this population [4]. If
future work confirms a strong relationship between 1-minute
sit-to-stand performance and quadriceps strength, as has been
shown in other populations [5], this may provide clinicians with a
useful surrogate measure of peripheral muscle function that can be
easily collected in routine practice.

Whilst field exercise tests can provide limited information
regarding the mechanisms of exercise limitation, some have
strong utility as prognostic indicators. For instance in adults with
CF oxygen desaturation below 90% on the 3-minute step test
independently predicts the need for hospitalization over the
following 12-months [6]. Simple field exercise tests that are easily
administered, widely applicable and require limited resources
(e.g. space, time) have the potential to provide clinicians with
readily accessible information regarding clinical progress and
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prognosis [6], especially in the absence of formal cardiopulmo-
nary exercise testing equipment and expertise – which is
frequently unavailable in many CF centres [7]. Whether clinical
measures collected during sit-to-stand repetitions may also serve
as a prognostic marker for patient outcomes is not yet known.
Future investigations of its responsiveness to change following
respiratory exacerbation, its acceptability to patients and its
usefulness as a surrogate for critical patient outcomes such as
hospitalization, will be important to solidify the merits of this test.

Greater exercise capacity and better lung function are both
associated with improved prognosis in CF [8]. Tucker and
colleagues report here on the effect of a single bout of exercise on
pulmonary function in a group of 33 individuals with CF, across a
wide range of ages with relatively preserved lung function [9]. A
maximal bout of aerobic exercise on a cycle ergometer produced
a small improvement in forced expiratory volume in 1 s
(FEV1)(0.05 l), as well as other lung function parameters
including Lung Clearance Index (LCI)(mean Δ: −0.7). Whilst
there was not a clinically meaningful improvement in FEV1, the
effect of a single bout of maximal exercise on small airway
function is intriguing. LCI has clinimetric properties that make it
suitable for assessing trial endpoints in young children and people
with early/mild CF lung disease [10]. Its utility in more severe
disease, and in response to exercise, is unclear. The minimum
important difference for LCI is unknown, and the improvement
seen by Tucker et al. (−0.7) is substantially less than that seen in
trials of inhaled therapies where LCI was used as a measure of
treatment response (mean ΔN−1 to −2.2) [11,12]. Whether the
improvement in LCI in response to a single bout of maximal
exercise training is meaningful to patients, or can be translated
into ongoing gains in lung function with cumulative bouts of
maximal exercise training remains to be demonstrated. High
intensity interval training has gained popularity in the general
population as an effective way to improve cardiovascular fitness
using comparatively short training sessions [13]. The present
findings may help to build a case for high intensity interval
training in the exercise management of individuals with CF,
particularly if patient tolerance and acceptance of maximal
exercise training bouts can be demonstrated. Randomised
controlled trials of this strategy are required.
is Society.
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An ongoing challenge for clinicians working with people with
CF is that the best training methods to improve physical function
[14] and encourage ongoing exercise and activity participation
[15] are not clear. Implementation of strategies to routinely assess
exercise tolerance and promote exercise training, which do not
add to the patients' therapeutic burden and produce improve-
ments that are both clinically relevant and meaningful to patients,
is an important goal for research and clinical practice. The papers
presented here by Radtke and Tucker and their respective
colleagues provide preliminary evidence that in CF, less may turn
out to be more for exercise testing and training.
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