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Abstract
To evaluate the impact of participant-selected music listening as an adjunct to pulmonary rehabilitation (PR) in people with
COPD. Adults with COPD referred to PR were randomly assigned to participant-selected music listening (intervention
group, [IG]) or usual care (control group [CG]) during an 8-weeks PR program. Prior to training, the IG completed an
interview with a registered music therapist to identify music preferences. IG participants listened to an individualised
playlist; CG participants had usual care. Primary outcomes included end-6-min walk test symptoms (dyspnoea and ex-
ertion) and dyspnoea (Multidimensional Dyspnoea Profile [MDP]), measured pre and post PR and 6-months follow-up.
58 participants, FEV1 52.4 (25.9)% pd) were recruited. There were no between-group differences following the inter-
vention (p > .05 for all outcomes at all time points). Within-group differences following PR were significant for MDP
sensory quality: IG mean difference [95% CI] �2.2 [�3.3 to �1.2]; CG �1.5 [�2.5 to �0.5] points; MDP emotional
response: IG�3.2 [�4.2 to�2.3]; CG �2.2 [�3.2 to �1.3] points). Participant-selected music listening during PR offered
no greater benefit to symptoms of dyspnoea or exertion compared to usual care. With the study limited by COVID-19
restrictions, the role of this adjunct remains to be clarified.
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Introduction

Chronic obstructive pulmonary disease (COPD) is char-
acterised by dyspnoea, fatigue and reduced exercise toler-
ance.1 Concomitant anxiety is often associated with
exertional dyspnoea2–4 and is linked to reduced physical
activity.5 International guidelines for managing COPD in-
cludes pulmonary rehabilitation (PR).6,7 This recommen-
dation is supported by compelling evidence that PR
improves exercise capacity and reduces dyspnoea, fatigue
and anxiety, all of which enhance health-related quality of
life (HRQOL).6–8 However, not all people with COPD
accrue symptom improvement from PR, with 46% classed
as non-responders.9 In addition, maintaining benefits fol-
lowing PR remains a challenge,10 with decline in physical
activity partially attributed to lower confidence and
motivation.11

One potential approach to desensitise individuals with
COPD to dyspnoea and fatigue experienced during exercise
is music listening.12,13 Listening to music during exercise
alters symptom perception, switching the focus from con-
centration on symptoms to an external attention on
music.14–16 Music listening during exercise is an adjunct
which can be individualised to accommodate genre and
artist preferences.17 When applied during home-based,
paced-walking interventions in COPD, improvements in
exercise capacity, and reductions in physical symptoms
have been observed18,19 However, these interventions do
not align with all components of a PR program, with an
absence of strength training and in one study, an extended
training duration.18,20 While background music can ac-
company the warm-up and exercise components of PR
programs,21 guidance in music choice is lacking. Applying
music listening during outpatient PR may be an adjunct
which could enhance improvements in symptoms, exercise
tolerance and HRQOL, but the effect of participant-selected
music listening during this intervention in COPD is
unknown.

This study aimed to determine the effect of participant-
selected music listening on dyspnoea and end-6-min walk
test (6MWT) symptoms in COPD. The secondary aims
were to establish the effects of this adjunct on exercise
capacity, HRQOL, fatigue, psychological symptoms and
enjoyment of physical activity.

Methods

Study design and participants

The study design was a multi-centre, prospective, rando-
mised controlled trial, with allocation concealment and
masking of outcome assessors. Three sites were included:
PR outpatient programs at West Park Healthcare Centre,
Toronto, Canada; St Joseph’s Hospital, Thunder Bay,

Canada; and Northern Health, Melbourne, Australia. The
trial was registered prospectively (NCT02980575). The
study was approved at local ethical committees and all
participants provided written informed consent. Reporting
procedures aligned with CONVERSE-CONSORT state-
ment for trials interrupted by the COVID-19 pandemic.22

Participants were eligible if they met the following
criteria: 1) COPD diagnosis (physician diagnosis and spi-
rometry, with forced expiratory ratio <70), smoking
history >10 pack years,1 and clinically stable (no exacer-
bations in the past 6 weeks). Potential participants were
excluded on the basis of: predominant diagnosis of a re-
spiratory condition other than COPD (bronchiectasis, in-
terstitial lung disease); substantial hearing difficulties (due
to potential inability to adequately hear music or use ear-
buds with hearing aids); already listening to participant-
selected music during exercise/activity; or comorbidities
which prevented the ability to safely exercise.

Participants were recruited from PR referrals at each of
the sites by research team members. They were randomised
to either participant-selected music listening (intervention
group [IG]) or usual care (control group [CG]) (1:1 allo-
cation) via computer-generated randomisation, with strati-
fication for oxygen therapy use. The rationale was that
oxygen tubing was considered a cumbersome physical at-
tachment in addition to earbuds. Sequence generation was
performed by an individual independent of the research
team; randomisation occurred via sequentially numbered
opaque envelopes. Following baseline assessment, partic-
ipants were randomly allocated by a researcher not involved
in participant recruitment or intervention delivery.

Intervention

All participants undertook an 8-weeks PR outpatient pro-
gram, attending twice weekly for supervised and in-
dividualised exercise. The exercise prescription followed
PR guidelines for chronic respiratory disease6,20 and are
outlined in Supplemental File 1. Pulmonary rehabilitation
completion was defined as attending at least 70% (11 of 16)
of supervised sessions.23 Once a participant had an estab-
lished supervised regimen, an unsupervised home exercise
program was prescribed; the goal being two to three ad-
ditional exercise sessions per week. At the PR program’s
conclusion, all participants were encouraged to continue
with their exercise routine, four to five times per week.

Participants in the IG group completed the Short Test of
Music Preference. This questionnaire assessed music genre
preference.24 The questionnaire findings were shared with a
registered music therapist who used this information during
a single online assessment via Zoom with each IG partic-
ipant. The music therapist guided participants to select
music they felt would promote physiological arousal while
exercising.25,26 Participants selected a music playlist from
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the iTunes (Apple) online store with music at a minimum
tempo of 90 beats/minute; this selection aligned with a PR
maintenance study in which music at this tempo improved
symptoms and exercise capacity.27 During the interview,
participants rated the motivational quality of their selection
using the Brunel Music Rating Inventory-2, a scale with
motivational quotients facilitating music selection during
exercise.28 Selected music was uploaded onto a portable
music playing (mp3) device with earbud headphones, with
25 to 30 songs for each participant. Participants were in-
structed to choose music from this device during each PR
exercise (endurance and resistance training) session, for
sessions at home and following PR completion for
6 months.

Participants in the CG were exposed to usual care.
Usual care included conversation between fellow par-
ticipants or with clinicians, no music or clinician-selected
background music. The choice (including use of music,
its tempo and genre) and frequency of these options was
at the discretion of the clinicians consistently. Partici-
pants in the CG were not permitted to listen to any
participant-selected music listening during the study.
This was monitored in-person by PR clinicians during the
supervised program and remotely during follow-up.
Participants in the IG and CG attended the PR program at
the same time.

Outcome measures

Participants undertook the following measures at baseline
(prior to randomisation and before commencement of PR),
immediately following PR (9 weeks) and 6 months after PR
conclusion by an assessor unaware of group allocation
(Figure 1).

Primary outcomes

Functional exercise capacity was measured using the
6MWT, a validated test of functional exercise capacity in
COPD.29 The 6-min walk distance (6MWD) is responsive
to change following PR.29,30 Two tests were completed at
each assessment time; the best of two tests were recorded
with conditions consistent with standardised guidelines.29

Dyspnoea (modified Borg [0–10]) and leg fatigue (per-
ceived exertion rating [6–20]) measurement were recorded
at the beginning and conclusion of each test.31 The primary
outcome was the end-6MWT symptoms scores. This was
selected to enable assessment of the impact of music lis-
tening immediately following exercise bouts on symptoms
which are a common source of daily limitation experienced
by people with COPD.

Multidimensional Dyspnea Profile (MDP) assesses the
sensory and affective dimensions of dyspnoea. The sensory
dimension (sensory quality) is determined by rating five
sensory qualities; the affective dimension is comprised of a
single rating of breathing discomfort (A1 – immediate
discomfort) and the intensity of five emotions (A2 –

emotional response), using the focal period of the last
week.32 Lower scores indicate less dyspnoea or emotional
distress. It is valid and reliable in COPD.33

Secondary outcomes

Functional exercise capacity was determined by the
6MWD (best of two tests).29

Chronic Respiratory Questionnaire (CRQ) (self-re-
ported version) is a valid and reliable measure of HRQOL in
COPD,34 with four domains and a total score. Higher scores
represent better function.

Figure 1. Participant schedule. Legend: + = completed; � = not completed.
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Hospital Anxiety and Depression Scale is a valid and
reliable measure of anxiety and depression in COPD.35,36

Scores are categorised for each domain; higher scores in-
dicating worse anxiety or depression symptoms.37

Multidimensional Fatigue Inventory evaluates five
fatigue dimensions: general fatigue, physical fatigue, re-
duced motivation, reduced activity, and mental fatigue.38 A
total score is calculated for each subscale; higher scores
indicate more fatigue and it has been used in COPD.39

Physical Activity Enjoyment Scale is a 18-scale tool
assessing the enjoyment of physical activity, with each item
measured using a seven-point rating scale.40 Higher scores
reflect greater enjoyment.

Physical activity was measured using the StepWatch
Activity Monitor (Orthocare Innovations, Seattle). Mea-
surements include average steps and proportion of time
sedentary or engaging in low, moderate or high activity. It
has been applied in COPD.41

Demographics of age, sex, baseline lung function (spi-
rometry), baseline exertional dyspnoea (modified Medical
Research Council dyspnoea scale),42 and oxygen therapy
and rollator use were also collated.

Sample size

Primary outcomes. To detect a difference greater than 1 point
in the Borg dyspnoea scale (minimal important difference
[MID])43 end-PR 6MWT, and assuming a standard devi-
ation (SD) of 1 point,44 with 80% power and an alpha of
0.05, 20 participants per group were required, accounting
for 20% attrition. To detect a difference in the MDP sensory
quality of 1.5 points45 and a SD of 2 points,33 accounting for
20% attrition, 35 participants per group were required.

Secondary outcomes. To detect a difference in 6MWD
greater than 30 m (MID),29 with a SD of 33 m,46 with 80%
power and an alpha of 0.05, 48 participants were required.
To detect a difference in 10 points (total CRQ score MID),34

assuming a SD of 10 points,47 with 80% power and an alpha
of 0.05, 43 participants per group were required.

Data analysis

Data were analysed according to intention-to-treat princi-
ples using Statistical Package for Social Sciences (SPSS
v27.0, Chicago, Illinois). Baseline comparisons between
groups were analysed using Chi-Square, Independent t-tests
or Mann Whitney U tests, depending on data distribution.
Between-group differences were evaluated using linear
mixed models with three fixed effects: group (intervention
or control), time (time-points of baseline, post-PR and 6-
months after training completion), group x time interaction
and random effects. The effect of treatment over time
(interaction effect) constituted the principal endpoint of

analysis, however, post hoc between-group comparisons at
each relevant time-point were performed using least sig-
nificant differences adjustment. Participants who completed
their PR program (attending 70% or more of sessions)23

were included in a per-protocol analysis using the same
methods as the primary analysis. Alpha was set at <0.05.

Results

Between August 2016 and March 2020, 164 patients with
COPDwere screened and 58 were randomised, with 26 (45%)
recruited at the Canadian sites and 32 (55%) at the Australian
site. Twenty-eight participants were recruited to the IG and
30 to the CG (Figure 2). The CONSORT checklist is outlined
in Supplemental File 2. With the declaration of the global
COVID-19 pandemic, recruitment and provision of the centre-
based intervention was interrupted, with the cessation of face-
to-face PR programs and in-person assessment at all sites from
16th March 2020 for 2 years. These limitations, changes in
referral frequency of potential participants and a pause in PR
delivery due to staff leave at one site (in Australia) resulted in
recruitment ceasing at 58 participants (Supplemental Figure 1).
Thus, the overall sample size was not achieved for primary and
secondary outcomes and 6MWT data collection was incom-
plete. This was interpreted as extenuating circumstances,
which impacted interpretation of the study findings22 and is
reported in CONSERVE-CONSORT statement
(Supplemental File 3). The mitigating strategies im-
plemented are outlined in Supplemental File 4; their aims
were to honour our commitment to enrolled participants,
optimise cohort retention, minimise missing data and
continue to conduct the trial where feasible and safe. Dif-
ficulties were also encountered in obtaining physical ac-
tivity monitors in Australia. Data for this outcome was only
collected at the Canadian sites for 17 participants at baseline
and 12 participants post-PR; for this reason, the physical
activity data are not reported.

The mean (SD) age was 67 (8) years, with a mean FEV1

of 52.4 (25.9)% predicted. A total of 55% were male; only
seven (12%) were using portable oxygen therapy (Table 1).
Most participants were rated at 2 (36%) or 3 (33%) on the
modified Medical Research Council dyspnoea scale. Par-
ticipant flow is outlined in Figure 2. Baseline, immediately
post-PR and 6-months follow-up values for all outcomes for
both groups are reported in Table 2. At baseline, groups
were similar for lung function, 6MWD, quality of life and
symptom scores (Table 2). The conditions for the CG were
adhered to during the supervised program and according to
patient report during the 6-months follow-up.

Primary outcomes

For change in end-6MWT symptoms (dyspnoea and per-
ceived exertion), there was no between-group difference
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immediately following PR (Table 3). There was no
between-group difference in the MDP sensory quality,
immediate discomfort or emotional response following PR
(Table 3). Within-group analyses immediately following PR
showed a significant improvement in the MDP sensory
quality and emotional response (A2) in both groups

(Table 3) and a significant reduction in immediate breathing
discomfort (A1) in the IG.

At 6-months follow-up, there was no between-group
difference in the end-6MWT symptom scores or MDP di-
mensions (Table 3). Within-group analyses showed a sig-
nificant reduction in dyspnoea scores in the CG. Within-

Figure 2. Flow of participants.

Table 1. Demographic characteristics of participants.

All participants (n = 58) Intervention group (n = 28) Control group (n = 30)

Site of recruitment (Canada/Australia) 26/32 13/15 13/17
Gender (male/female) 32/26 16/12 16/14
Age (years) 67 (8) 66 (9) 68 (8)
BMI (kg/m2) 29.4 (9.0) 30.3 (10.8) 28.5 (6.9)
Smoking history (pack years) 50.3 (44.3) 49.6 (6.9) 51.0 (5.7)
Oxygen use (portable) (yes) 7 (12%) 3 (11%) 4 (13%)
Modified medical research council dyspnoea scale (points)a

0 3 (6%) 2 (7%) 1 (3%)
1 6 (11%) 4 (14%) 2 (7%)
2 21 (39%) 10 (36%) 11 (37%)
3 19 (35%) 8 (29%) 11 (37%)
4 5 (9%) 3 (11%) 2 (7%)

FEV1 % predicted 52.43 (25.90) 49.19 (23.53) 55.54 (28.08)
FVC % predicted 84.82 (19.76) 83.04 (16.63) 86.47 (22.46)
FEV1/FVC 45.50 (17.76) 45.73 (19.07) 47.22 (16.80)
6MWD (m) 361 (90) 381 (95) 342 (81)

Data are mean (SD) or N (%) except where otherwise indicated.
BMI: body mass index; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; m: metres; 6MWD: 6-min walk distance.
aMissing data for 4 participants for the modified medical research council dyspnoea scale (1 in IG, 3 in CG).
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group analyses of the MDP showed significant improve-
ments in sensory quality and emotional response (A2) from
baseline to 6-months follow-up in both groups (Table 3).

Secondary outcomes

There were no between-group differences in the change in
6MWD immediately following PR or at 6-months follow-
up (Table 3). Within-group analyses following PR
showed a significant improvement in both groups; this
was only retained in the CG at follow-up. While there

were no between-group differences in CRQ domains
following PR or at 6 months, both groups demonstrated
significant improvement in dyspnoea, fatigue and emo-
tional function domains immediately following PR, with
the IG also improving in mastery (Table 3). Only the
dyspnoea domain improvement was retained in the CG at
follow-up. No differences in anxiety or depression were
observed between groups following PR or at 6 months.
There were no between-group differences in fatigue
measures following PR or at 6 months (Table 3). Within-
group analysis showed the CG had less mental fatigue

Table 2. Exercise capacity, health-related quality of life and symptom-related patient-reported outcomes at baseline, end-intervention
and 6-months follow-up.

Baseline Post-PR 6-months follow-up

Intervention
group

Control
group

Intervention
group

Control
group

Intervention
group

Control
group

6-minute walk test
Participants 28 30 17 21 9 11
6MWD (m) 381 (95) 342 (81) 408 (96) 386 (94) 401 (100) 380 (126)
Post-6MWT dyspnoea score 5.8 (1.5) 6.8 (1.5) 6.6 (1.5) 6.8 (1.5) 5.3 (2.1) 5.2 (2.4)
Post-6MWT RPE score 11.3 (2.6) 11.7 (2.7) 9.7 (3.0) 10.8 (3.1) 9.4 (3.1) 10.3 (3.2)

Multidimensional dyspnea profile
Participants 28 30 19 19 16 13
Immediate discomfort (A1)
(points)

4.6 (2.1) 4.0 (2.1) 3.3 (1.9) 3.6 (2.2) 3.6 (1.9) 2.8 (1.6)

Emotional response (A2)
(points)

5.1 (2.4) 4.9 (2.1) 2.0 (2.5) 2.6 (2.6) 2.1 (2.6) 2.6 (2.6)

Sensory quality (points) 5.0 (2.1) 4.4 (2.2) 2.7 (2.1) 2.7 (2.4) 3.6 (2.9) 2.7 (1.7)
Chronic respiratory questionnaire
Participants 28 30 19 19 16 13
Dyspnoea (PPI) 4.3 (1.7) 3.5 (2.1) 5.3 (1.4) 5.3 (1.3) 5.0 (1.7) 4.6 (1.1)
Fatigue (PPI) 3.1 (1.7) 2.9 (1.7) 4.5 (1.6) 4.2 (1.3) 3.8 (1.6) 3.4 (1.6)
Emotional function (PPI) 4.6 (1.5) 4.5 (1.5) 5.3 (1.2) 5.1 (1.2) 5.1 (1.2) 4.6 (1.4)
Mastery (PPI) 4.7 (2.1) 4.6 (2.0) 5.8 (1.1) 5.3 (1.3) 5.6 (1.2) 4.6 (1.5)

Hospital anxiety and depression scalea

Participants 24 28 19 19 16 13
Anxiety (score) 6.1 (5.0) 5.0 (4.2) 5.3 (3.8) 6.6 (4.7) 5.8 (4.3) 6.8 (4.6)
Depression (score) 5.0 (3.7) 4.8 (3.0) 4.3 (4.2) 5.6 (4.6) 6.1 (5.1) 7.1 (4.6)

Multidimensional fatigue inventory
Participants 28 30 19 19 16 13
General fatigue (score) 13.1 (5.5) 11.2 (6.6) 12.4 (4.7) 13.2 (3.9) 12.9 (3.9) 14.8 (3.9)
Physical fatigue (score) 12.9 (5.9) 11.6 (6.6) 12.5 (4.3) 13.5 (3.4) 13.5 (4.0) 14.8 (5.0)
Reduced activity (score) 12.0 (6.1) 11.4 (6.6) 12.3 (4.4) 13.5 (3.4) 11.3 (4.4) 14.5 (5.2)
Reduced motivation (score) 9.8 (4.8) 10.0 (5.5) 9.3 (4.2) 10.1 (3.4) 9.9 (4.0) 12.2 (4.4)
Mental fatigue (score) 10.6 (3.9) 11.0 (5.0) 9.4 (4.2) 9.5 (4.0) 8.8 (3.3) 10.3 (4.8)

Physical activity enjoyment scale
Participants 19 19 16 13
Score N/A N/A 91.4 (28.1) 95.2 (21.1) 88.4 (14.0) 84.2 (12.3)

Data are mean (SD) or N unless otherwise indicated.
m: metres; N/A: not applicable as measurement was not undertaken at baseline; PPI: points per item; PR: pulmonary rehabilitation; RPE: rating of perceived
exertion; 6MWD: 6-min walk distance; 6MWT: 6-min walk test.
aMissing data at baseline for 6 participants for measures of anxiety and depression (4 in IG, 2 in CG).
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following PR, but more general, physical fatigue and
reduced activity at 6 months, while the IG had less mental
fatigue at 6 months. There was no between or within-
group differences for physical activity enjoyment.

Per protocol analyses

Thirty-four participants (16 in IG, 18 in CG) met the in-
clusion criteria for per-protocol analyses (Supplemental
Tables S1–S3). Similar to the intention-to-treat results,
there were no between-group differences in changes from
baseline in the primary or secondary outcomes at end-
training or at 6-months follow-up. There were selected
improvements within-groups for aspects of dyspnoea
measurement and HRQOL domains, with some improve-
ments retained at 6-months.

Discussion

This is the first study examining the effect of participant-
selected music during an 8-weeks centre-based PR program
on clinical outcomes. This intervention did not result in
greater improvements in symptoms of dyspnoea or end-
6MWT symptoms, compared to usual care in COPD. Nor
were any benefits noted for functional exercise capacity,
HRQOL, fatigue, psychological symptoms or enjoyment of
physical activity. However, the extenuating circumstances
of an interrupted and early study cessation due to the
COVID-19 pandemic should be considered when inter-
preting these findings.

The planned sample size for this study was 70 partici-
pants for primary outcomes (MDP) and 96 for secondary
outcomes. The COVID-19 restrictions (lockdowns and
interrupted programs),48 limited the ability to achieve our
target sample for most outcomes. The restrictions also
imposed limitations for outdoor exercise and usual physical
activity. Recruitment challenges were further hampered by
an inability to undertake the 6MWT to an acceptable
standard29 in the home environment. These restrictions
limited our ability to detect statistical or clinically mean-
ingful differences between groups. Furthermore, while not
statistically significant, the baseline 6MWD difference
(39 m) between groups is clinically meaningful; this may
influence the ability to detect change in this outcome.

Our findings also contrast to other studies examining
participant or clinician-selected music listening during
exercise.18,19,27,49 Some studies noted improvements in
dyspnoea, leg fatigue and exercise capacity,18,19 others
reporting mixed effects on dyspnoea, with improvement
during daily activities but not post-6MWT.27 The training
duration may be relevant with improvement in symptoms,
exercise capacity and HRQOL noted for programs of at least
8 weeks.18,19,27 While the PR program in this study had an
8-weeks duration, compliance with exercise during the

follow-up period was unknown; this may have influenced
the results at the 6-months timepoint. We applied a mini-
mum tempo of 90 beats/min, similar to a PR maintenance
study which improved dyspnoea and exercise capacity,27

but not purposely synchronised to each individual IG
participants’ walking speed. Previous research has sug-
gested that older persons with health conditions may be
more motivated by music which has strong personal as-
sociations to promote positive intrinsic experiences during
exercise rather than tempo.50 Although not yet established,
similar factors for participant-selected music listening may
apply to those with COPD. Participants in the IG were given
a maximum of 30 songs on their mp3 player, with no
opportunity to update their playlist. Over the study duration,
participant interest in their music selection may have di-
minished and potentially reduced the intervention’s efficacy.

The lack of impact on psychological symptoms was
surprising, given improvement in anxiety was achieved with
clinician-selected music during a single session of PR.49

This may be attributed to low levels of anxiety and de-
pression at baseline across all participants, which limited the
scope for improvement. Despite the lack of between-group
differences, the improvements in the MDP’s immediate
distress (A1) and emotional response (A2) beyond their
minimal important difference (0.82 points and 2.37 points
respectively)51 immediately following PR in the IG pro-
vides a preliminary indication that an 8-week outpatient PR
with participant-selected music listening may be able to
target affective qualities of dyspnoea. This mirrors similar
improvements in affective and sensory qualities of dysp-
noea noted in a retrospective review of 4-weeks PR pro-
grams.52 However, the 8-week duration applied in this study
aligns with global recommendations for PR6,7 and lends
support for the role of this format of PR to address a mix of
dyspnoea dimensions. The lack of effect on fatigue within-
groups following PR is surprising, given previous reports of
improvement in fatigue following PR.53 Further research to
clarify the effect of participant-selected music listening for
these outcomes with adequate power is warranted.

Response to music is individualised and influenced by
many factors including age, sex and intrinsic and extrinsic
motivation.54 A greater degree of enjoyment has been
observed amongst healthy individuals and those with COPD
when exercising with their preferred music.16,55,56 The lack
of withdrawal from both IG and CG is indicative that
participants were content with complying with study con-
ditions, which lends support to the viability of this clinical
adjunct in PR. Although our study findings did not illustrate
benefits of participant-selected music listening on key
clinical outcomes, the perceptions and experiences of IG
participants may provide further insight into perceived
advantages. One study in cardiac rehabilitation demon-
strated that self-selected music listening which synchron-
ised music tempo to walking speed improved participants’
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physical activity57; this would merit from future exploration
in the context of PR. The control condition for this study
was usual care, which included background music, no
music and/or interactive conversations. A recent survey of a
small number of Australian PR programs revealed that 88%
of programs used background music.21 This illustrates the
need to further understand the impact of individual elements
of the control condition applied in this study on these
clinical outcomes independently, and in comparison to
participant self-selected music listening.

In this randomised controlled trial, the exercise training
program was representative of programs commonly pro-
vided in PR,6,20 reflected by within-group improvements in
exercise capacity and HRQOL measures. However, PR
program interruption and loss to follow-up due to COVID-
19 was substantial. The focus on participants with COPD
prevents the ability to generalise findings to other respi-
ratory conditions. Although participants in the IG group
used headphones, the earbuds were not noise cancelling, as
participants were required to engage with clinicians to
ensure safety during exercise. The lack of this feature in-
dicates it is possible that background noise may have been
noticed by IG participants.

In summary, participant-selected music did not impact
upon symptoms and clinical outcomes compared to usual
care. However, the study was limited by COVID-19 in-
terruptions which inhibited the ability to reach an adequate
sample size. Therefore, the potential role of participant-
selected music listening as an adjunct to PR remains to be
clarified.
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