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ABSTRACT
Background  Pulmonary rehabilitation (PR) is a highly 
effective intervention for people with chronic respiratory 
disease; however, it is not known how best to sustain 
its benefits. Clinical trials are needed to establish if 
participation in singing for lung health (SLH) groups 
following PR will improve health-related quality of life, 
healthcare utilisation and exercise capacity compared 
with usual care. A feasibility study would help to guide 
development of these trials.
Methods  In a multicentre, mixed-methods randomised 
controlled feasibility trial, PR participants at four sites 
were prescreened at baseline assessment. An SLH 
taster session was included routinely as part of the PR 
programmes. Eligible PR completers were invited to take 
part in the trial and randomised to usual care or a 12-week 
SLH course. Feasibility outcomes included recruitment 
rate, intervention compliance (at least 8/12 sessions) and 
health economic analysis. Interviews with participants and 
study personnel were undertaken and thematic analysis of 
the results was completed.
Results  Between October 2022 and November 2023, 
1311 patients were assessed to start PR, 838 completed. 
Of those completing, 243 were ineligible to take part 
(predominantly due to vaccination status and excluded 
diagnoses for PR referral), and 531 declined. 64 people (33 
female, mean (SD) age 69 (12), 41 ethnically white, 33 with 
chronic obstructive pulmonary disease, 16 with asthma, 
9 with interstitial lung disease, 6 with bronchiectasis) 
were recruited, with 30 (93.8%) SLH and 29 (90.6%) 
controls completing the study. 20 (62.5%) of the SLH 
group completed at least 8/12 SLH sessions. There 
was enthusiasm for a definitive trial from participants, 
clinicians and singing group leaders’ perspectives, based 
on positive experiences of trial involvement. Improvements 
to recruitment strategy, intervention structure, outcome 
measures and staffing were suggested.

Conclusions  A definitive randomised controlled trial of 
SLH post-PR appears feasible, with acceptable uptake and 
completion rates.
Trial registration number  ISRCTN11056049.

INTRODUCTION
Respiratory diseases are among the leading 
causes of morbidity and mortality globally 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Singing for lung health (SLH) has previously been 
shown to improve health-related quality of life for 
people with chronic obstructive pulmonary disease. 
Pulmonary rehabilitation (PR) is a gold standard in-
tervention, but it is not known whether SLH groups 
can be delivered as a maintenance programme after 
PR completion, or whether a randomised controlled 
trial (RCT) comparing this approach to usual care is 
feasible.

WHAT THIS STUDY ADDS
	⇒ It is feasible to conduct an RCT investigating the 
clinical and cost effectiveness of a 12-week SLH 
post-PR maintenance programme compared with 
usual care.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ This study will inform the design and delivery of a 
definitive RCT. The feasibility methodology used in 
this study can be applied to other creative health 
interventions which may be considered as mainte-
nance options post-PR.
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and affect one in five people in the UK1 costing approx-
imately £11 billion per year.2 Despite optimal treatment, 
many individuals remain disabled by physical impacts 
to health-related quality of life3 and social isolation.4 
Pulmonary rehabilitation (PR) is a complex interven-
tion consisting of group-based education and exercise, 
primarily aimed at people living with activity-limiting 
breathlessness. 6–8-week programmes of PR are well 
established with the highest quality of evidence, based 
on multiple randomised controlled trials (RCTs), system-
atic reviews and meta-analyses, showing patient improve-
ments in breathlessness, quality of life and exercise toler-
ance.5 Individualised exercise programme plans should 
be provided to patients after PR completion.6 7 The 
benefits of PR decline over time.8 9 Evidence suggests 
that PR maintenance programmes can improve health 
status, functional exercise capacity, exacerbations and 
mortality, but further high-quality RCTs are needed.8–11 
There is currently no evidence-based consensus on what 
the optimal choice of exercise content should be for 
PR maintenance.11 A perceived barrier by participants 
is the lack of being in a fun group environment,12 and 
home-based PR maintenance options have not fared 
as well compared with in-centre options.13 Additional 
approaches are needed to extend the benefits achieved 
in PR, especially ones which can build communities 
of social support for patients with chronic respiratory 
disease (CRD) who experience loneliness, social disen-
gagement and isolation with negative consequences to 
their health.14

Singing for lung health (SLH) has the potential to 
be offered as a choice of PR maintenance activity. It is a 
creative health activity which addresses physical, mental 
and social needs for patients with respiratory disease.15–18 
SLH groups are led by individuals who have received 
specific training to deliver group singing sessions for 
people with respiratory disease. If delivered after PR 
completion, SLH participation could address the need 
for a maintenance strategy at a critical point where 
patients have gained significant health benefit and a 
sense of belonging in a group environment.19 A recent 
study reported that PR completers who participated in 
singing as exercise during PR were more likely to report 
improved breathing control 4.7 years later, compared 
with those who performed resistance and endurance-
based exercises within PR (PR standard exercises: 22%, 
SLH: 40%; p = 0.01).20

The aim of this study was to investigate the feasibility 
of conducting an RCT evaluating the impact of 12 weeks 
of SLH exercises compared with usual care for people 
with CRDs following completion of PR. We wanted to 
test components of a randomised controlled design to 
optimise a definitive clinical and cost-effectiveness study 
design.

METHODS
This study was prospectively registered (ISRCTN11056049) 
on 17 September 2021.

We conducted a parallel group, assessor-blind, 
randomised controlled feasibility study with a nested 
qualitative study to address the question: In people with 
chronic obstructive pulmonary disease (COPD), asthma, 
interstitial lung disease (ILD) or bronchiectasis who have 
completed PR, is an RCT comparing the effect of once 
weekly SLH to usual care alone feasible for participants 
to complete SLH Groups?

This paper has been written in accordance with 
the Consolidated Standards Of Reporting Trials 
(CONSORT) 2010 statement extension to pilot and 
feasibility studies.21

Participant enrolment
Four PR centres following British Thoracic Society PR 
Quality Standards, who had SLH groups in their locality, 
took part in the study, with patients enrolled between 
October 2022 and November 2023. Following their 
baseline PR assessment, patients received a brief infor-
mation leaflet describing the study. The PR programmes 
were also requested to include a SLH ‘taster’ session as 
part of the education programme. This included a brief 
PowerPoint introducing the trial and a demonstration 
of SLH exercises facilitated by the singing leader, which 
PR participants and clinicians were encouraged to join 
in with. Participants were provided with participant 
information sheets following this. Potential participants 
were invited to attend screening and assessment to take 
part in the clinical trial no later than a month after their 
discharge appointment from PR. The case report forms 
(CRFs), which were used during face-to-face research 
assessments, contained questions about participant 
demographics, medical history, recording of objective 
tests and questionnaire data. PR programmes were rolling 
PR programmes. All PR sites were in London, part of the 
London PR network, with clinicians working in teams 
with experience of research trials being performed in 
their Trust. PR groups also had SLH trained leaders who 
could work in each of the areas. A maximum of 15 partic-
ipants per SLH group session was allowed according to 
venue risk assessments.

Eligibility criteria
Participants were eligible for the study if they were at least 
18 years old, had received three SARS-CoV-2 vaccines, 
an influenza and pneumococcus vaccine, clinically diag-
nosed with COPD, asthma, bronchiectasis or ILD, had 
stable respiratory health within the last 4 weeks (no exac-
erbations), completed at least eight sessions of PR and 
were able to provide informed consent. Participants were 
excluded if they had previously attended SLH group 
sessions, regularly participated in any other singing 
group activity, or if they had a life-limiting co-morbidity 
such as a terminal cancer diagnosis.
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Outcomes 
The study investigated a range of measures around recruit-
ment and retention that might determine the feasibility of a 
definitive clinical trial. The primary feasibility outcome was 
completion of 12 weeks of SLH group classes. We hypothe-
sised that 60% of individuals who were enrolled on the study 
after completing PR and randomised to the SLH arm would 
complete SLH (at least 8 out of 12 sessions). Other secondary 
feasibility, mechanistic and clinical outcomes were assessed 
by a face-to-face, blinded researcher assessment at 12 weeks 
and questionnaire survey at 24 weeks, including home exer-
cise diary collection (feasibility), physical activity monitoring 
using McRoberts Dynaport Movemonitors (feasibility), 
adverse events (AEs) (collected by participant self-report, 
at a 6 weeks follow-up telephone call, 12-week follow-up and 
independent telephone contact made by participants) (clin-
ical), number of control participants remaining in the study 
at 24 weeks, and qualitative interview data (feasibility and 
mechanistic). We also investigated the feasibility of collecting 
health economic data based on questionnaire data used in a 
previous physiotherapy RCT.22 Both study arms also received 
a phone call follow-up at 6 weeks to ask about home exercise 
activity.

Participants wore the multiaxial Dynaport Movemonitor 
around their waist following instructions given to the patient 
at their baseline assessment. This instruction was given to 
the patient verbally and printed out for them to take home. 
The device was charged fully for the participant before the 
baseline assessment and the charge lasted the whole week 
of use. The advice was to wear the Dynaport movemonitor 
continually for a week, apart from going into water, and it 
recorded step count and physical activity levels. A stamped 
addressed envelope was provided by the study team for the 
device return. The participants also completed the c-PPAC 
physical activity questionnaire developed by the PROactive 
consortium.23 The period of the activity monitoring was 
arranged so it preceded completion of the questionnaire (i.e 
so that the 1-week recall period of the questionnaire incorpo-
rated the period of monitoring).

An AE was defined as any untoward medical occurrence 
in a clinical study subject who was administered a treatment 
and which did not necessarily have a causal relationship with 
this treatment (i.e, any unfavourable or unintended change 
in the structure (signs), function (symptoms) or chemistry 
(lab data), including occurrences unrelated to that product/
procedure/device).

A serious AE (SAE) was defined as an untoward occur-
rence that:

	► Resulted in death.
	► Was life-threatening (places the subject, in the view of 

the Investigator, at immediate risk of death).
	► Required hospitalisation or prolongation of existing 

hospitalisation (hospitalisation is defined as an inpa-
tient admission, regardless of length of stay; even if it 
is a precautionary measure for observation; including 
hospitalisation for an elective procedure, for a pre-
existing condition).

	► Resulted in persistent or significant disability or 
incapacity (substantial disruption of one’s ability to 
conduct normal life functions).

	► Was otherwise considered medically significant by the 
investigator.

A list of secondary outcomes is below in box 1 which is 
written in chronological order, at which point during 
the study they were collected and categorised into type of 
outcome. Additional information regarding the timeline of 
outcome data collection is provided in the online supple-
mental table 14.

Randomisation
Assessor blind randomisation was on a 1:1 basis, based on 
a REDCap software (V.12) random sequence generated 
by the Trial statistician with variable block sizes.

Box 1  Study outcomes

1.	 The number of eligible participants completing PR programmes 
(feasibility).

2.	 Rates of PR completer participants commencing the trial 
(feasibility).

3.	 The percentage of PR programmes that successfully implement 
the singing taster session within their PR (feasibility).

4.	 Recruitment rate per site in the RCT (feasibility).
5.	 The recording of home practice SLH sessions in patient diaries 

(feasibility).
6.	 Change in exercise capacity within and between groups according 

to the differences in Incremental Shuttle Walk Test between base-
line and 12-week outcomes (clinical).

7.	 Changes in lung function parameters of inspiratory capacity, peak 
flow, forced expiratory volume in one second, forced vital capacity, 
within and between groups according to changes from baseline to 
12 weeks (clinical).

8.	 Change in physical function according to the short physical per-
formance battery score and physical activity according to activity 
monitor data (clinical).

9.	 Change in maximum phonation time from baseline to 12 weeks 
(mechanistic).

10.	 An economic evaluation. This was analysed from baseline data 
collected from the cost questionnaire and the questionnaire com-
pleted once again at 12 and 24 weeks (feasibility).

11.	 The feasibility of collecting disease-specific and general health-
related quality of life data according to completion rates of the 
COPD Assessment/Asthma Quality of Life Questionnaire/Kings 
Brief ILD questionnaire/Bronchiectasis Health Questionnaire, 
Voice-related QOL questionnaire, EQ-5D-5L (Collected at baseline, 
12 weeks and 24 weeks) (feasibility/clinical).

12.	 The number of patients in the control arm who continue in the trial 
to 24 weeks (clinical).

13.	 The perspectives of stakeholders across sites (PR leaders, singing 
leaders and patients), regarding experiences and the design of the 
Trial (feasibility/mechanistic).

COPD, chronic obstructive pulmonary disease; EQ-5D-5L, EuroQol 5-Dimension 
5-Level Questionnaire; ILD, interstitial lung disease; PR, pulmonary rehabilita-
tion; QOL, quality of life; RCT, randomised controlled trial; SLH, singing for lung 
health.
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Study arms
Usual care
All study participants were prescribed home exercise 
advice as a continuation of the clinical PR programme. 
This included resistance and endurance training, 
including exercises such as bicep curls, lateral shoulder 
raises, push-ups against the wall, squats, sit-to-stands and 
step-ups using the British Lung Foundation home exer-
cise diary. Individuals were further advised to record their 
total minutes of outdoor walking each day.

Intervention
Additionally, participants randomised to the intervention 
arm took part in once weekly SLH group sessions for 12 
weeks. Singing leaders were all trained by PC, who is a 
world-leading expert in SLH delivery. PC coordinated 
and supported singing leaders throughout the trial. 
Singing is a complex intervention, involving postural 
and breathing support and vocal technique. SLH differs 
from participation in more generic singing activities by 
its focus on improving breath control and posture in rela-
tion to respiratory disease. A typical 60 min class includes 
physical warm-ups, breathing exercises, vocal warm-ups, 
songs and a cool down/relaxation. Physical warm-ups use 
body mobilisation and simple exercises as well as using 
imaginative play, action songs and body percussion. 
Breathing exercises focus on optimal use of supporting 
musculature during inhalation and exhalation as well 
as systematically extending the outbreath. Vocal exer-
cises include unvoiced and voiced fricatives introducing 
the additional resistance of both a semioccluded vocal 
tract and vocal fold closure moving from passive tidal 
breathing to a consciously voiced exhale. Finally, ‘Primal 
sounds’ such as Hey, Ho, Ha, etc., were introduced to 
engage vocal mechanism and support.24 Such SLH exer-
cises have been used successfully in previous studies.25–27 
Instructions were given to participants to perform daily 
15–20 min practice exercise sessions at home using the 
‘Singing for Breathing’ CD, given to the participants at 
the start of their participation in the singing group. The 
CDs were also available in digital format https://www.
themusicalbreath.com/2021/05/13/singing-for-​breath-
ing-cd-downloads/ depending on participant prefer-
ence. The frequency of practice sessions was recorded 
using home exercise diaries.

Both study arms received the SLH taster session within 
their PR programme, although potential participants did 
not have to attend that education session to be eligible 
for study entry. A SLH taster session within a PR educa-
tion programme is not considered usual care.

Due to funding limitations at the feasibility study stage, 
clinicians in PR teams were not funded for their time 
during which the trial was recruiting patients from PR 
services.

Patient and public involvement
PR and SA were patient and public involvement leads 
in the grant development process and continued to be 

integral to the study, participating in steering committee 
meetings throughout the trial, reviewing documents and 
supporting dissemination. They both live with CRD. PR 
has completed PR and SA has significant experience of 
SLH.

Statistical analysis
64 participants is a suitable sample size for intervention 
group feasibility studies.28 If we identified 64 eligible 
subjects, we estimated a participation rate of 80% to 
within a 95% CI of ±10%. We, therefore, aimed to reach 
50 completers of the trial. We were guided in the choice 
of the sample based on the recommendation of Richard 
Hooper’s, ‘Justifying sample size for a feasibility’ guid-
ance provided by the Research Design Service London 
and the audit undertaken by Billingham et al29 who 
concluded that across feasibility and pilot studies, the 
median sample size per arm was 36 (range 10–300) for 
trials with a dichotomous endpoint and 30 (range 8–114) 
for trials with a continuous endpoint.

Exploratory analysis of change in outcomes between 
baseline and the 12-week endpoint was calculated and 
compared between intervention and study arms using 
independent two-tailed t-test using intention to treat 
analysis. Missing change was imputed at zero change. A 
per-protocol sensitivity analysis was performed including 
those in the intervention arm that adhered to the design 
(attending at least 8 out of 12 SLH sessions). Further 
sensitivity analysis was performed excluding disease 
groups with less than 10 participants to assess whether 
these contributed to greater variability in outcome. 
Subanalysis was performed in the intervention arm 
meeting the primary endpoint of adherence to test the 
change from baseline to 12 weeks using paired two-tailed 
t-test. The time within metabolic equivalent categories 
was expressed as a percentage of total time in sedentary, 
moderate and vigorously active categories. Energy expen-
diture has previously been validated for Dynaport activity 
monitors.30

Standardised effect sizes (d) for change in outcomes 
at 12-week endpoint between arms were calculated using 
G*Power. Sample size estimates were calculated to power 
a prospective trial design at 90% with a 1:1 ratio (alpha 
0.05, 1-beta 0.9, two-tailed). Specific sample sizes for 
d>0.4 were calculated.

Qualitative assessment
Semistructured interviews with 10 SLH group partici-
pants (completers and non-completers), 5 PR leads and 
5 singing leaders were performed to explore their expe-
riences of the trial. Interviews were performed via MS 
Teams/Zoom or by telephone, depending on participant 
choice. ALe performed the interviews and analysis. He is 
experienced in both qualitative research and PR. Inter-
views were transcribed verbatim by ALe. Considering the 
interviewer’s experience being viewed as valuable in the 
interpretation of findings, reflexive thematic analysis31 
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was performed. Thematic analysis stages included famil-
iarisation with the data by reading and re-reading the 
transcripts, generating initial codes, collating codes into 
working themes and gathering data associated with those 
codes. Following this, themes were reviewed and refined. 
A thematic map was drawn and revised, final themes 
named and included in the writing of this report.31 32 
Qualitative methodological issues were also factored into 
the analysis considering findings will be acted on in the 
design of a future definitive trial.33 The topic guides for 
respiratory participants, singing leader staff and PR staff 
are provided in the online supplemental appendices. 
The qualitative data aimed to provide a greater depth 
of understanding and context to quantitative outcomes 
collected in addition to novel insights into experiences of 
trial participation and perceptions on the study design. 
Supporting quotes aligned to the themes can be found in 
online supplemental table 12 ‘Quotes from participants’.

RESULTS
1311 patients were screened for eligibility, of whom 595 
were eligible. The main reason for ineligibility was non-
completion of PR (n=473). 64 patients entered the trial, of 
whom 59 completed their follow-up 12-week reassessment. 
Further details on recruitment and study flow are in figure 1. 
Participants in the control and intervention groups were well 
matched at baseline, as seen in tables 1 and 2.

Recruitment
The target of 64 participants was recruited to the study. 
59 participants (92.2%) completed the study at the 
primary outcome timepoint of 12 weeks and 45 partici-
pants (70%) returned data at the 24-week follow-up. Five 
participants were recruited per month on average. Partic-
ipants were assessed at their baseline study assessment on 
average 13.70 days (10.38 SD) after completing PR.

Participant consent per trial site ranged from 3 (2.6% 
eligible at site), 4 (4% eligible at site), 14 (8.7% eligible 
at site), to 43 (19% eligible at site).

Primary outcome
20 out of 32 participants (62.5%) randomised to the 
SLH+home exercise arm completed 8 out of 12 sessions. 
Of those randomised, there were two non-starters of the 
singing groups; one participant was physically assaulted, 
injured and then unable to attend. The other participant 
reported it would be too much of a commitment following 
their initial assessment. There were 10 non-completers 
with reasons for drop out including: prolonged chest 
infection (four), pneumothorax (not related to interven-
tion) (one), inappropriate location (two), travel disrup-
tion (storms) (one), caring responsibility (one), travelled 
abroad for bereavement (one).

23 (72%) of the control group returned postal ques-
tionnaire data at 24 weeks and 22 (69%) in the SLH 
group returned postal questionnaire data at 24 weeks. 

Therefore, there was not a greater drop-out in the control 
group in this feasibility study.

Exploratory comparative analysis of other clinical 
outcomes can be found in the online supplemental table 
1 ‘Intention to treat analysis’, online supplemental table 
2 ‘Per-protocol analysis’, online supplemental table 3 
‘Sensitivity analysis with Asthma and COPD cohorts only’.

Power calculations for outcome measures that could be 
used as a primary outcome in a definitive trial can be found 
in online supplemental table 4 ‘Power Calculations’.

Signals of efficacy from our feasibility trial were calculated 
by effect sizes (ES) and those reaching a threshold above 
0.4 effect size for people with asthma and COPD include 
improvements in Short Physical Performance Battery (SPPB) 
(ES: 0.62), forced expiratory volume in first second (ES: 
0.47), forced vital capacity (ES: 0.91), sedentary behaviour 
(ES: 0.43) and physical activity (ES: 0.76).

SLH taster session integration into PR education programmes 
All PR centres integrated SLH taster sessions within their 
PR programmes.

Physical activity monitoring data
Twenty-one participants in both groups (66% of 64) 
returned paired measurements of the Dynaport Move-
monitor and 20 (62.5% of 32) in SLH group and 19 
(59.4% of 32) in control group completed paired data 
for combined PROactive questionnaire and Dynaport 
MoveMonitor. Online supplemental table 5 ‘Physical 
activity monitoring’ shows pre to post 12-week changes in 
physical activity data.

Home exercise diary completion
36/64 participants returned their home exercise diaries. 
However, of those returned, there was little consistency in 
the way these were completed. Many participants opted 
to record step counts even though they were advised to 
record total minutes walked daily.

Health economic analysis
It was feasible to collect health economic data both by the 
collection of cost questionnaires at baseline (n=64/64), 
12 weeks (n=59/64) and 24 weeks (45/64), and EQ5D5L 
data at each time point, although some participants 
found the cost questionnaire burdensome, particularly 
recording the number of visits to different healthcare 
professionals. The number of returns for the economic 
variables and descriptive statistics can be found in online 
supplemental table 6 ‘Baseline cohort qualifications’, 
online supplemental table 7 ‘Baseline health economics 
data’, online supplemental table 8 ‘12-week follow-up 
health economics data’, online supplemental table 9 
‘6-month health economics data’. Data were included of 
questions that were answered by at least 20 participants. 
The most popular health economic variable completed 
was EQ5D5L. 64, 59 and 44 returned completed EQ5D5L 
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NUMBER SCREENED FOR ELIGIBILITY (all sites) 
(n=1311)

DID NOT COMPLETE PR
(n= 473)
1. Did not attend Face to Face PR (n=100)
2. Did not complete 8 sessions of PR (n=262)
3. Did not start PR due to patient choice/team decision (n=46)
4. Declined PR (n=65)

DID NOT MEET OTHER INCLUSION CRITERIA
(n= 243)

1. Did not receive a full course of the SARS-COV2 vaccine (n=32) 
2. Did not receive an annual flu vaccine (n=34)
3. No pneumonia vaccine (n=41) 
4. Nil diagnosis of asthma/COPD/Bronchiectasis/ILD (n=59)
5. Unstable respiratory health in the preceding 4 weeks (n=7) 
6. Did not attend study baseline within one month of PR completion (n=31)
7. RIP (n=1)
8. Cognitive impairment (n=4)
9. Previous attendance at a singing for lung health group (n=17)
10. Recruitment already completed (n=12)
11. Already in singing group (n=1)
12. Life limiting comorbidity (n=4)

838 Potential participants remaining

DECLINED TO PARTICIPATE
(n=531)

1. Declined study-doesn't like singing/can't sing (n=44)
2. Declined due to travel related issues (n=29)
3. Did not consent to being contacted (n=25)
4. Family commitments (n=8)
5. Language barrier (n=14)
6. No follow-up data provided (n=58)
7. Not interested in participating/research (n=252) 
8. Time commitments (n=50)
9. Scheduled surgery (n=8)
10. Unable to contact (n=28)
11. No reason given (n=12)
12. Moved out of area (n=2)
13. Panics with hospital appointments (n=1)

PATIENTS CONSENTED AT BASELINE: 64

SLH: 32 USUAL CARE: 32

ASSESSED AT 12 WEEKS: 30
Prolonged exacerbations: 1

Declined travel: 1

ASSESSED AT 12 WEEKS: 29
Declined travel: 2

RIP: 1

QUESTIONNAIRES RETURNED AT 
24 WEEKS: 22

QUESTIONNAIRES RETURNED AT 
24 WEEKS: 23

595 Potential participants remaining

Figure 1  Participant recruitment screening and study completion flow chart. COPD, chronic obstructive pulmonary disease; 
ILD, interstitial lung disease; PR, pulmonary rehabilitation; SLH, singing for lung health.
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questionnaires at baseline, 12 weeks and 6 months, 
respectively.

Adverse events
There were 53 AEs and 18 SAEs (one death) in the 
control group, and 50 AEs and 8 SAEs (0 deaths) in the 
SLH group. Respiratory SAEs included exacerbations/
pneumonias requiring hospitalisation (8) and a pneu-
mothorax (1). Non-respiratory SAEs related to falls (4), 
psychological (1), gastrointestinal (1), eyes, ears, nose, 
throat (1), dermatological (1), death (1), cancer (1), 
cardiovascular (4), musculoskeletal (1), genito-urinary 
(2). All SAEs were unrelated to the intervention. Total 
number of AEs per participant can be found in online 
supplemental table 10 ‘AEs’.

Stakeholder perspectives
Twenty semistructured interviews were performed. Thir-
teen individuals with respiratory conditions were invited 
to participate in an interview. One participant had tech-
nical issues and later declined, one participant had 
worsening health and declined, and another participant 
was leaving the country and declined. Ten participants 
with respiratory conditions participated in interviews 
consisting of individuals living with different respiratory 
conditions, recruited from different PR centres, whether 
they were randomised to SLH or not and whether they 
completed a programme or not. Their demographics 

are in online supplemental table 11 ‘participant demo-
graphics for qualitative interviews’ in the appendices.

Five PR group leaders were interviewed, incorporating 
three out of four of the PR centres. Other clinicians 

Table 1  Baseline demographics

Control
n=32

SLH
n=32

Diagnosis (%)

 � Bronchiectasis 4 (13) 2 (6)

 � ILD 6 (19) 3 (9)

 � COPD 16 (50) 17 (53)

 � Asthma 6 (19) 10 (31)

Gender

 � Female 16 (50) 17 (53)

Ethnicity (%)

 � White 23 (72) 18 (56)

 � Non-white 9 (28) 14 (44)

Smoker (%)

 � Never 12 (38) 7 (22)

 � Current 1 (3) 1 (3)

 � Ex 19 (59) 24 (75)

Age (yrs) 69.8 (13.1) 69.1 (11)

BMI (kg/m2) 26.6 (6.5) 29.2 (7.3)

Values are mean (SD) or n (%).
BMI, body mass index; COPD, chronic obstructive pulmonary 
disease; ILD, interstitial lung disease; SLH, singing for lung health.

Table 2  Patient outcome measures at baseline

Control
n=32

Singing for lung health
n=32

Lung function

 � FEV1/FVC 0.62 (0.19) 0.64 (0.18)

 � pFVC 79.69 (22.72) 82.63 (22.83)

 � pFEV1 62.99 (27.22) 67.27 (26.60)

 � IC 2.02 (0.64) 2.03 (0.57)

 � Respiratory rate 16.8 (4.8) 16.6 (3.8)

HRQOL

 � EQ_vas 68 (18.2) 65.8 (18.6)

 � EQ_desc (IQR) 9.5 (7–13) 11 (9–15)

 � EQ_index 0.673 (0.208) 0.581 (0.255)

 � D12_score 10.2 (7.3) 12.5 (9.3)

 � VRQOL 83.7 (17.5) 84.1 (16.6)

 � MDP_A1 2.9 (2.2) 3.4 (2.7)

 � MDP_A2 2.5 (2.5) 2.7 (2.7)

 � MDP_SQ 2.4 (2.1) 2.8 (2.8)

 � KBILD (IQR)* 55.2 (45.2–64.4) 50.4 (49.1–53.5)

 � BHQ (IQR)* 47 (44–51) 50 (42–48)

 � CAT (IQR)* 22.5 (18.5–26) 19 (13–21)

 � AQLQ (IQR)* 5.97 (3.91–6.72) 4.21 (3.50–5.47)

Other

 � Step count (IQR) 4557 (2586–6453) 2844 (1851–4802)

 � ISWT (m) (IQR) 310 (165–455) 310 (260)

 � SPPB (IQR) 12 (10–12) 12 (11–12)

 � EQ_desc (IQR) 9.5 (7–13) 11 (8–15)

 � MPTS 13.2 (6.1) 15.8 (6.9)

 � MET sed% (med) 90.40 (87.41–95.31) 92.73 (88.31)

 � MET mod% (med) 8.13 (3.47–11.05) 6.55 (3.66–9.74)

 � MET act% (med) 1.23 (0.22–2.21) 0.60 (0–1.86)

 � cPPAC total 65.0 (13.7) 63.8 (12.6)

 � cPPAC amount 62.9 (16.1) 61.5 (12.1)

 � cPPAC difficulty 67.2 (15.9) 66.2 (17.3)

Unless stated otherwise numbers are represented as mean (SD).
*Numbers of participants who completed the questionnaire matches the 
numbers of those participants with the disease specific to the questionnaire.
AQLQ, Asthma Quality of Life Questionnaire; BHQ, Bronchiectasis Health 
Questionnaire; CAT, COPD Assessment Test; COPD, chronic obstructive 
pulmonary disease; cPPAC, Clinical visit-PROactive Physical Activity in 
COPD; EQ_desc, Euroqol descriptive score; EQ_index, EQ Index score; 
EQ_VAS, EQ Visual Analogue Scale; FEV1/FVC, forced expiratory volume in 
1 s/forced vital capacity; HRQOL, health related quality of life; IC, inspiratory 
capacity; ISWT, Incremental Shuttle Walk Test; KBILD, King’s Brief Interstitial 
Lung Disease questionnaire; MDP_A1, Multidimensional Dyspnoea Profile 
unpleasantness; MDP_A2, Multidimensional Dyspnoea Profile emotional 
response; MDP_SQ, Multidimensional dyspnoea profile sensory dimension; 
med, median; MET act%, percentage of time spent in METS≥3 METS with 
bout duration 10 min allowing interruption of 1 min; MET mod%, percentage 
of time spent in moderate activity (3–6 METS); MET sed%, percentage 
of time spent in sedentary activity (less than 3 METS); MPTS, maximum 
phonation time in seconds; pFEV1, percentage of FEV1; pFVC, percentage of 
predicted FVC; SPPB, Short Physical Performance Battery; VRQOL, voice-
related quality-of-life score.
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were invited from the fourth centre but no response was 
received following an initial email and reminder. Five 
SLH group leaders were interviewed, representing all 
four singing group venues.

Thematic analysis
Thematic analysis was focused on both understanding the 
feasibility of the trial design to make suitable adaptations 
for a future definitive study, whilst also understanding the 
meaning of SLH for participants in the context of PR.

Themes included: Clinical teams were close to capacity; 
A valuable trial to be involved with; The research process 
works; Small singing groups; Home exercises not well 
adhered to; The experience of singing; Social well-being 
an important but missed outcome; Suggested study 
improvements. Figure 2 shows the thematic map.

Clinical teams were close to capacity
Multiple teams had staffing difficulties and high turn-
over during the trial period and were also focused on 
PR accreditation and other research studies. There was 
questionable ‘buy-in’ to the trial from some of the clin-
ical teams with a perception from some singing leaders 
that there was some resistance to an alternative way of 
working. The study screening log was not always kept up 
to date, and in some sites, communication between the 
clinical team and singing leaders was suboptimal. On the 
other hand, other sites reported being able to integrate 
the research process into their practice well.

A valuable trial to be involved with
Clinicians, patients and singing leaders all felt the trial 
was valuable. Being involved in research was a good 
learning opportunity for some clinical staff, and partic-
ipants felt it was a privilege to be given the opportunity. 
It was an enjoyable study to be involved with and easy 
to understand from participant and clinician perspec-
tives. Staff reported they would be keen to be involved in 
related future studies.

The research process works.
Clinicians were able to discuss the study appropriately 
with potential participants during PR in a timely manner 
that did not overburden the PR assessment process. 
Overall, the study assessment made sense to participants, 
partly due to the overlap with known PR assessments. 
Participants reported they understood the importance 
of randomisation, and the timing of the study after PR 
was ideal with the singing dose being appropriate. The 
singing taster sessions were implemented, and they acted 
as a trigger to discuss the trial and an opportunity to 
challenge perceptions regarding the purpose of singing 
within the trial.

Small singing groups
Singing groups were small across sites during the trial, 
due to the rolling nature of recruitment, the process 
of randomisation, recruitment rate and setting up four 
groups for the study. Participants were expecting to be 
in larger groups. Participants and singing leaders felt 
that although there was value in treating individuals in 

Figure 2  Thematic map.
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smaller groups or even on a one-to-one basis, there was 
huge benefit that came from the group support which 
was specific and different to that provided in a PR envi-
ronment.

Home exercises and diaries were not well adhered to
Prolonged physical activity maintenance post-PR was an 
acknowledged challenge from both participant and phys-
iotherapist perspectives. Participants could not keep up 
with the volume of written tasks to do with home exer-
cise diary completion, and the completion of diaries 
themselves was deliberately not enforced within the SLH 
sessions. Some felt they needed further instruction on 
the home exercises at assessment, but in contrast, other 
participants either chose different exercises that fit in 
with an existing app or had done similar exercises in the 
past, so knew what to do without the need for a home PR 
diary.

The experience of singing
The experience of singing was discussed in terms of 
how it works, comparisons with PR, focus on breathing 
control often via the acronym SPLAT (Singers Please 
Lose Abdominal Tension), and the common belief of ‘I 
can’t sing’. Most participants who were interviewed and 
participated in sessions found benefits in their day-to-day 
lives, from enjoyment, feeling they were more motivated 
to do things, being in control of their breathing, or more 
comfortable with their condition. However, a participant 
also noted having to leave the class before the end of a 
session because she found it difficult, embarrassing and 
upsetting.

Social well-being important but missed outcome
Participants thought the experience of SLH was inher-
ently social and the environment set up to encourage 
social interaction, regarding leaving the house, social-
ising with others, gaining confidence and self-esteem. 
The benefits, however, were also described as intangible 
and not being able to determine a measurable difference 
from before the trial.

Study improvements
Participants, singing leaders and clinicians all suggested 
study improvements. Participants thought the case report 
form was too complicated and not all questions were 
necessary or related to them. It was reported that partic-
ipants in PR patient identification centre locations are 
reluctant to leave the local area and not keen to travel 
across London for assessments, and so local assessments 
with clinician researcher split roles would be advanta-
geous. There were also suggestions made regarding home 
exercise diary and progression adaptations, with the use 
of websites, videos, smartwatches and apps needing to be 
considered.

Based on the analysis of both qualitative and quantita-
tive data, and further discussions with the study steering 
group, a set of recommendations has been created when 
considering the design of a future definitive study, in 
online supplemental table 13 ‘Recommendations for 
future study’. These recommendations have been catego-
rised into those of ‘Recruitment’, ‘Intervention’, ‘Patient 
outcomes’ and ‘Staffing’.

DISCUSSION
This is the first RCT exploring the feasibility of running 
face-to-face SLH groups after PR completion. Here we 
compared the provision of two PR maintenance interven-
tions. One study arm received advice to perform home 
PR exercises only. The other study arm received SLH 
group sessions, home SLH exercise advice and was asked 
to perform home PR exercises. This is also the first study 
to recruit individuals with multiple different chronic 
respiratory diseases into face-to-face SLH groups. The 
primary feasibility outcome was achieved in that 20/32 
individuals completed at least eight out of 12 sessions, 
above the feasibility threshold that we had set. As part 
of the protocol, participants were able to miss up to two 
sessions before returning to the group. However, if they 
missed a third session, they would then be deemed a non-
completer, and other participants would be allowed to 
enter the group as part of a rolling programme. Travel 
and location issues were reasons for non-completion. 
Some SLH session locations had good parking facilities, 
but others were located closer to good public transport 
options (bus routes) with less parking. We did not provide 
transport for participants in this study. Those who had 
new caring responsibilities and bereavement had to move 
away from their home for a significant period and were 
therefore unable to continue to participate in the group 
classes. It was possible to recruit participants successfully 
within a month of completing PR, during which period 
people were maintaining benefit from PR.

Non-completion of at least eight sessions of PR was 
the reason for ineligibility for 20% of potential partici-
pants. Non-completion of PR is common in clinical prac-
tice. Another 100 people did not attend face-to-face PR. 
For those attending virtual PR, online SLH has been 
shown to improve quality of life for people living with 
COPD.25 Eligibility criteria were reviewed by a research 
ethics committee early in COVID-19 in the UK, advising 
the exclusion of participants without pneumococcal, 
influenza or COVID-19 vaccines which further reduced 
the numbers of those who could be eligible (107 out of 
1311 (8%)). Patients can complete a group session of PR 
without these vaccines, and so it is possible these stringent 
exclusion criteria could be dropped for a future study.

Kaasgaard et al34 reported 295 eligible participants in 
their RCT comparing PR using standard exercise provi-
sion to PR with SLH as the exercise provision. However, 
they did not provide screening numbers. They recruited 
from 11 PR services compared with four services in our 
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trial and had a drop-out rate of 28% post intervention, 
compared with 8% in our study. Philip et al25 performed 
an RCT of online SLH provision to standard care, and 
out of 391 screened, 121 consented to the trial. It could 
be expected that because the offer was an online inter-
vention, there was improved uptake, because there was 
a reduced need for travel, particularly when this trial 
was conducted earlier in the COVID pandemic than 
our study. Reasons for decline in that study were similar 
to ours; participants had other commitments and were 
not interested in the research or intervention. 87% of 
participants were retained in the trial. Our trial also 
mirrors another study’s recruitment, comparing telere-
habilitation to standard care.35 Hansen et al35 compared 
telerehabilitation to standard PR. Out of 1099 who were 
provisionally thought of as eligible for entry, 714 were 
not eligible due to reasons similar to our study, such as 
declining PR. In other PR maintenance studies, Ries et 
al8 stated there were 190 eligible participants to enter 
their study and Güell et al9 stated 143 participants were 
eligible. However, no data on screening numbers were 
included in these studies. Spencer et al36 state 59 partic-
ipants were randomised out of 119 who completed PR. 
In summary, ineligibility and declining research partici-
pation are common in interventional studies relating to 
PR and maintenance, and there is likely a selection bias 
with these. Eldridge et al37 recommend in the CONSORT 
extension to randomised pilot and feasibility trials that 
participant flow diagrams should include numbers of 
participants screened prior to the assessment of eligi-
bility. Unlike some of the other trials previously refer-
enced. We provide these data, which are both important 
for feasibility analysis and future trial decisions regarding 
recruitment site prioritisation.

There was significant heterogeneity in the numbers of 
eligible participants who were recruited per site. One site 
recruited 19% of eligible patients. This site was where the 
principal investigator and chief investigator worked, is a 
flagship national PR centre (re-accredited) and clinicians 
were used to supporting research. Furthermore, all partic-
ipants were assessed in this Trust. There were no principal 
investigators in the other sites, which were patient identi-
fication centres. Some qualitative data suggested that for 
some participants’ energy was consumed just getting to 
places, so performing multiple physical assessments after 
this may not have been attractive. A future study should 
be funded to have a principal investigator in each site 
with local participant research assessments.

The participant flow through the study from baseline 
randomisation to the 12-week primary outcome time-
point and 6-month follow-up indicates feasibility for a 
future definitive study considering low rates of attrition 
and no difference in rates of attrition between groups, 
indicating willingness of participants to be randomised 
to the control group. Improvements have been suggested 
to reduce attrition at the 6-month follow-up time point, 
such as offering a face-to-face review or clinician tele-
phone follow-up for questionnaire completion.

The James Lind Alliance breathlessness top 10 research 
priority setting exercise priority number two is focused on 
how support for breathlessness can be tailored for those 
from different ethnic and social backgrounds.38 23 out 
of 64 (36%) of participants recruited were of non-white 
ethnicity. We have also collected health economic data 
suggesting a range of education and occupation back-
grounds in this sample, suggesting singing is an interven-
tion of interest for diverse populations with respiratory 
disease, and one that can certainly be tailored. This is 
important as demographic variables such as these are not 
always collected in clinical trials.39

The completion and return of physical activity moni-
tors at both baseline and paired follow-up points in both 
groups was suboptimal (21/32 in each group). This 
is similar to other data published in a home PR study 
regarding physical activity data attrition.40 Participants in 
our qualitative analysis recommended the use of smart-
watches and/or apps to record activity in future studies. 
New monitoring devices would need to be reviewed 
regarding the accuracy of their recording. Small studies 
have shown validity and perceived usefulness of smart-
watches for COPD self-management.30 41

Participants rarely completed the home diaries 
according to prescription, and interestingly, often entered 
step counts rather than the total minutes of walking 
activity per day as advised. This may reflect poor patient 
instruction, design of the diaries, or both. Other studies 
in the field have shown good adherence to home exer-
cise diary completion.42 The method of recording home 
exercises needs optimising for a future definitive trial. It 
could be made a lot simpler, for example, by having a 
tick to indicate that exercises have been performed on a 
particular day, or leaving blank if not.36 Technology could 
be integrated to use technologies such as ‘SPACE for 
COPD’ or ‘myCOPD’ to record home exercise as these 
are both recommended for use by the National Institute 
for Health and Care Excellence (NICE).43

The SPPB is a composite assessment of gait speed, sit 
to stand function and standing balance. It has previously 
been shown to be responsive to change44 45 in PR and 
has an established minimal clinical important difference 
(MCID) range of 0.83–0.96.44 This could be a reasonable 
primary endpoint in a future study. Improving breathing 
control may improve balance, considering the diaphragm 
is a postural muscle. Therefore, the SPPB could provide 
data related to a potential mechanism of improvement, 
while also showing signs of clinical effectiveness of PR 
maintenance. Our SPPB data indicate an effect size of 
0.62, with a between-group difference of 0.87 (95% CI 
−0.11 to 1.86, p: 0.079) in asthma and COPD participants, 
which achieves the MCID.

For a future trial, we would consider a range of social-
related outcomes, including social isolation (Duke Social 
Support Index),46 disconnectedness (Social Disconnect-
edness eight-item scale)47 and loneliness (University of 
California Los Angeles (UCLA) loneliness scale).48 The 
final choice of social outcomes will likely be finalised by 
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patient and public involvement and engagement (PPIE) 
and stakeholder groups in the development of future 
grant applications.

Strengths and limitations
This study indicates multiple components of feasibility 
regarding the trial design. This is valuable information 
for a future definitive study. This study recruited individ-
uals from a range of PR programmes in diverse areas of 
London, reflecting generalisability of clinical practice 
and the inclusion of future recruitment sites. Participants, 
singing leaders and clinicians all valued the research and 
recommended a future study following their involvement 
in this study. A range of participant experiences, along-
side clinician and singing leaders’ experiences of the 
study, was obtained in qualitative data, which enabled the 
generation of themes relevant to multiple stakeholders 
for a future study. The completion rate is a strength indi-
cating the study was conducted well and participants did 
not find it too burdensome to return at 12 weeks to a 
single assessment location.

Many patients needed to be screened to enter the study. 
Furthermore, during COVID-19, the clinical teams were 
both focused on working through a waiting list of patients, 
some focusing on PR accreditation, and all services had 
issues with staffing. The numbers screened need to be in 
context with the feasibility outcomes in this specific study. 
Although the numbers screened were high, future clin-
ical effectiveness studies would commence screening at 
PR completion. Participants in both study arms received 
the SLH taster sessions within PR education programmes 
prior to consenting to the study. This may have caused a 
selection bias or potentially contaminated the usual care 
group, but was thought advantageous to enable people to 
understand what SLH involved beyond the provision of 
the participant information sheet. To mitigate the poten-
tial of contamination, we followed up those in the usual 
care group to find out if they joined a singing group 
over the course of their 12-week follow-up period, and 
none had. PR teams should be provided with funding to 
support recruitment in a future study, which should also 
be resourced with the support of a clinical trial network.

CONCLUSIONS
We performed a randomised controlled feasibility study 
comparing SLH to usual care. The trial showed multiple 
areas of trial feasibility including recruitment and reten-
tion through the trial, pre-to-post 12-week outcome 
completion, and support from singing leaders, phys-
iotherapists and patients for a future definitive RCT. 
Improvements are required regarding the need of a 
Principal Investigator in each recruitment site, that has 
good PR completion rates. The home exercise diaries 
and health economic questionnaires need to be further 
adapted, and offering a face-to-face or telephone appoint-
ment for 24-week follow-up questionnaire data could be 

considered. A definitive clinical and cost-effectiveness 
RCT of SLH after PR completion is now warranted.

Author affiliations
1School of Health Sciences, University of Southampton, Southampton, UK
2College of Health, Medicine and Life Sciences, Department of Health 
Sciences, Brunel University London, London, UK
3Department of Health Sciences, Brunel University London, London, UK
4Guy's and St Thomas’ NHS Foundation Trust, London, UK
5National Heart and Lung Institute, Imperial College London, London, UK
6Royal Brompton and Harefield Hospitals, Guy's and St Thomas’ NHS 
Foundation Trust, London, UK
7King’s College Hospital NHS Foundation Trust, London, UK
8Barts Health NHS Trust, London, UK
9South London Clinical Research Network, London, UK
10Imperial College Healthcare NHS Trust, London, UK
11HCS Belfast Health and Social Care Trust, Belfast, UK
12The Musical Breath Ltd, Eastbourne, UK

Acknowledgements  We would like to thank all the study participants for their 
study participation. We would also like to thank all other members of clinical teams 
and supporting admin staff involved in supporting the study. We are grateful for the 
statistical consultancy services provided by Dr Iain Stewart (www.indigo-sigma.​
co.uk). Many thanks to Ed and Elisa Jeffrey for their support during the trial in the 
production of the singing for lung health taster video.

Contributors  The study was designed by ALe, NSH, WB, KEJP, ALo, PR, SA, PC, 
NA and NSH. ALe and NSH wrote the protocol and obtained ethics approval and 
authorisations. PJ, PW, JS, KAI, NLon, PT, SC, HL, GE, MK, AS, LR, KS, JK, BD 
and MM contributed to participant recruitment. ALe conducted randomisation 
of patients. PJ, PW, JS and KS completed the quantitative data collection. ALe 
completed qualitative data collection. The initial statistical analysis plan was 
devised by WB (medical statistician), with the analysis completed by IS and 
ALe. NLoh, EG, SY, AH, RW and CL delivered the study intervention. All authors 
contributed to the study conduct, interpretation, revising the manuscript and 
agreeing on the final version. ALe is the guarantor and accepts full responsibility for 
the work and/or the conduct of the study, had access to the data and controlled the 
decision to publish.

Funding  This project was funded by the National Institute for Health Research 
(NIHR) under its Research for Patient Benefit (RfPB) Programme (Grant Reference 
Number NIHR201539).

Disclaimer  The views expressed are those of the author(s) and not necessarily 
those of the NIHR or the Department of Health and Social Care.

Competing interests  CMN reports grants from the National Institute for Health 
and Care Research, outside the submitted work. All other authors declare no 
conflicts of interest.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and was approved by 
Hampshire Research Ethics Committee B (reference 21/SC/0240; IRAS number: 
293580; approval date: 1 October 2021). Participants gave informed consent to 
participate in the study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available on reasonable request. The 
datasets generated during and/or analysed during the current study are available 
from the corresponding author, ALe (​a.​p.​lewis@​soton.​ac.​uk) on reasonable 
request. The data will be made available following the publication of the study 
for 10 years in a controlled-access fashion. Those requesting use of the data set 
will need to confirm it is for research purposes, as covered in the patient consent 
form. Therefore, we will require the researcher’s confirmation of employment at 
a recognised academic institution and proposed hypotheses in the use of data. A 
data sharing agreement will need to be signed between parties before the release 
of a fully anonymised copy of the dataset.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 

B
M

J O
pen R

espiratory R
esearch: first published as 10.1136/bm

jresp-2025-003236 on 6 January 2026. D
ow

nloaded from
 https://bm

jopenrespres.bm
j.com

 on 20 January 2026 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.

www.indigo-sigma.co.uk
www.indigo-sigma.co.uk


12 Lewis A, et al. BMJ Open Respir Res 2026;13:e003236. doi:10.1136/bmjresp-2025-003236

Open access

includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Adam Lewis https://orcid.org/0000-0002-0576-8823
Parris Williams https://orcid.org/0000-0001-8027-1879
Claire M Nolan https://orcid.org/0000-0001-9067-599X
Joy Conway https://orcid.org/0000-0001-6464-1526
Keir Elmslie James Philip https://orcid.org/0000-0001-9614-3580
Nicholas S Hopkinson https://orcid.org/0000-0003-3235-0454

REFERENCES
	 1	 Public Health England. Respiratory disease: applying all our health. 

Crown Copywright; 2015.
	 2	 Trueman D, Woodcock F, Hancock E. Estimating the economic 

burden of respiratory illness in the UK. London British Lung 
Foundation; 2016.

	 3	 Johnson MJ, Yorke J, Hansen-Flaschen J, et al. Towards an 
expert consensus to delineate a clinical syndrome of chronic 
breathlessness. Eur Respir J 2017;49:1602277. 

	 4	 Suen AO, Iyer AS, Cenzer I, et al. National Prevalence of Social 
Isolation and Loneliness in Adults with Chronic Obstructive 
Pulmonary Disease. Annals ATS 2023;20:1709–17. 

	 5	 McCarthy B, Casey D, Devane D, et al. Pulmonary rehabilitation 
for chronic obstructive pulmonary disease. Cochrane Database of 
Systematic Reviews 2015;2015:CD003793. 

	 6	 Man W, Chaplin E, Daynes E, et al. British Thoracic Society Clinical 
Statement on pulmonary rehabilitation. Thorax 2023;78:s2–15. 

	 7	 National Institute for Health and Care Excellence. Chronic 
obstructive pulmonary disease in over 16s: diagnosis and 
management. NICE guideline [NG115]. 2019. Available: https://doi.​
org/https://www.nice.org.uk/guidance/ng115

	 8	 Ries AL, Kaplan RM, Myers R, et al. Maintenance after pulmonary 
rehabilitation in chronic lung disease: a randomized trial. Am J 
Respir Crit Care Med 2003;167:880–8. 

	 9	 Güell M-R, Cejudo P, Ortega F, et al. Benefits of Long-Term 
Pulmonary Rehabilitation Maintenance Program in Patients with 
Severe Chronic Obstructive Pulmonary Disease. Three-Year Follow-
up. Am J Respir Crit Care Med 2017;195:622–9. 

	10	 Moy ML. Maintenance Pulmonary Rehabilitation: An Update and 
Future Directions. Respir Care 2024;69:724–39. 

	11	 Jenkins AR, Gowler H, Curtis F, et al. Efficacy of supervised 
maintenance exercise following pulmonary rehabilitation on health 
care use: a systematic review and meta-analysis. Int J Chron 
Obstruct Pulmon Dis 2018;13:257–73. 

	12	 Cerini T, Kunz R, Dalla Lana K, et al. Evaluation of the 
Implementation of a Home-Based Exercise Training Program for 
People With COPD: A Mixed-Methods Study. Front Rehabil Sci 
2021;2:743588. 

	13	 Ramakrishnan S. Maintenance Pulmonary Rehabilitation. Chest 
2022;162:1227–8. 

	14	 Philip KEJ, Polkey MI, Hopkinson NS, et al. Social isolation, 
loneliness and physical performance in older-adults: fixed effects 
analyses of a cohort study. Sci Rep 2020;10:13908. 

	15	 Lewis A, Cave P, Hopkinson NS. Singing for Lung Health: a 
qualitative assessment of a British Lung Foundation programme for 
group leaders. BMJ Open Resp Res 2017;4:e000216. 

	16	 Lewis A, Philip KEJ, Lound A, et al. The physiology of singing and 
implications for ‘Singing for Lung Health’ as a therapy for individuals 
with chronic obstructive pulmonary disease. BMJ Open Resp Res 
2021;8:e000996. 

	17	 Ly L, Philip J, Hudson P, et al. Singing for People with Advance 
Chronic Respiratory Diseases: A Qualitative Meta-Synthesis. 
Biomedicines 2022;10:2086. 

	18	 Lewis A, Cave P, Stern M, et al. Singing for Lung Health—a 
systematic review of the literature and consensus statement. Npj 
Prim Care Resp Med 2016;26:16080. 

	19	 Halding A-G, Wahl A, Heggdal K. “Belonging”. “Patients” 
experiences of social relationships during pulmonary rehabilitation. 
Disabil Rehabil 2010;32:1272–80. 

	20	 Kaasgaard M, Bodtger U, Skou ST, et al. Long-term self-reported 
attendance in exercise training or lung choir and status of quality of 
life following initial pulmonary rehabilitation for COPD. Front Rehabil 
Sci 2024;5:1447765. 

	21	 Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT 2010 
statement: extension to randomised pilot and feasibility trials. BMJ 
2010;355:i5239. 

	22	 Cross J, Elender F, Barton G, et al. A randomised controlled 
equivalence trial to determine the effectiveness and cost-utility 
of manual chest physiotherapy techniques in the management of 
exacerbations of chronic obstructive pulmonary disease (MATREX). 
Health Technol Assess 2010;14:1–147. 

	23	 Gimeno-Santos E, Raste Y, Demeyer H, et al. The PROactive 
instruments to measure physical activity in patients with chronic 
obstructive pulmonary disease. Eur Respir J 2015;46:988–1000. 

	24	 Chapman JL. Singing and teaching singing: a holistic approach to 
classical voice. San Diego: Plural Publishing Inc, 2011.

	25	 Philip KEJ, Buttery SC, Bowen S, et al. Singing for lung health in 
COPD: a multicentre randomised controlled trial of online delivery. 
BMJ Open Resp Res 2024;11:e002365. 

	26	 Lord VM, Hume VJ, Kelly JL, et al. Singing classes for chronic 
obstructive pulmonary disease: a randomized controlled trial. BMC 
Pulm Med 2012;12:69. 

	27	 Lord VM, Cave P, Hume VJ, et al. Singing teaching as a therapy 
for chronic respiratory disease--a randomised controlled trial and 
qualitative evaluation. BMC Pulm Med 2010;10:41. 

	28	 Hooper R. Justifying sample size for a feasibility study. National 
Institute for Health Research; 2019.

	29	 Billingham SAM, Whitehead AL, Julious SA. An audit of sample sizes 
for pilot and feasibility trials being undertaken in the United Kingdom 
registered in the United Kingdom Clinical Research Network 
database. BMC Med Res Methodol 2013;13:104. 

	30	 Rabinovich RA, Louvaris Z, Raste Y, et al. Validity of physical activity 
monitors during daily life in patients with COPD. Eur Respir J 
2013;42:1205–15. 

	31	 Braun V, Clarke V. One size fits all? What counts as quality practice 
in (reflexive) thematic analysis? Qual Res Psychol 2021;18:328–52. 

	32	 Braun V, Clarke V. Thematic analysis. Washington, D.C: American 
Psychological Association, 2012.

	33	 O’Cathain A, Hoddinott P, Lewin S, et al. Maximising the impact of 
qualitative research in feasibility studies for randomised controlled 
trials: guidance for researchers. Pilot Feasibility Stud 2015;1:32. 

	34	 Kaasgaard M, Rasmussen DB, Andreasson KH, et al. Use of Singing 
for Lung Health as an alternative training modality within pulmonary 
rehabilitation for COPD: a randomised controlled trial. Eur Respir J 
2022;59:2101142. 

	35	 Hansen H, Bieler T, Beyer N, et al. Supervised pulmonary tele-
rehabilitation versus pulmonary rehabilitation in severe COPD: a 
randomised multicentre trial. Thorax 2020;75:413–21. 

	36	 Spencer LM, Alison JA, McKeough ZJ. Maintaining benefits 
following pulmonary rehabilitation: a randomised controlled trial. Eur 
Respir J 2010;35:571–7. 

	37	 Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT 2010 
statement: extension to randomised pilot and feasibility trials. Pilot 
Feasibility Stud 2016;2. 

	38	 Evans RA, Lo DK, Reilly CC, et al. Top ten research priorities for 
breathlessness research: UK James Lind Alliance priority setting 
partnership. Lancet Respir Med 2025;13:e1–2. 

	39	 Buttery SC, Philip KEJ, Alghamdi SM, et al. Reporting of data 
on participant ethnicity and socioeconomic status in high-
impact medical journals: a targeted literature review. BMJ Open 
2022;12:e064276. 

	40	 Holland AE, Mahal A, Hill CJ, et al. Home-based rehabilitation 
for COPD using minimal resources: a randomised, controlled 
equivalence trial. Thorax 2017;72:57–65. 

	41	 Wilde LJ, Percy C, Ward G, et al. The experiences of people with 
chronic obstructive pulmonary disease (COPD) using activity 
monitors in everyday life: an interpretative phenomenological study. 
Disabil Rehabil 2024;46:5479–89. 

	42	 Lahham A, McDonald CF, Mahal A, et al. Acceptability and validity of 
a home exercise diary used in home-based pulmonary rehabilitation: 
A secondary analysis of a randomised controlled trial. Clin Respir J 
2018;12:2057–64. 

	43	 National Institute for Health and Care Excellence. Digital 
technologies to support self-management of COPD: early value 
assessment. 2025. Available: https://www.nice.org.uk/guidance/​
hte19/chapter/1-Recommendations [Accessed 19 Sep 2025].

	44	 Stoffels AA, De Brandt J, Meys R, et al. Short Physical Performance 
Battery: Response to Pulmonary Rehabilitation and Minimal 
Important Difference Estimates in Patients With Chronic Obstructive 
Pulmonary Disease. Arch Phys Med Rehabil 2021;102:2377–84. 

B
M

J O
pen R

espiratory R
esearch: first published as 10.1136/bm

jresp-2025-003236 on 6 January 2026. D
ow

nloaded from
 https://bm

jopenrespres.bm
j.com

 on 20 January 2026 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-0576-8823
https://orcid.org/0000-0001-8027-1879
https://orcid.org/0000-0001-9067-599X
https://orcid.org/0000-0001-6464-1526
https://orcid.org/0000-0001-9614-3580
https://orcid.org/0000-0003-3235-0454
http://dx.doi.org/10.1183/13993003.02277-2016
http://dx.doi.org/10.1513/AnnalsATS.202304-288OC
http://dx.doi.org/10.1002/14651858.CD003793.pub3
http://dx.doi.org/10.1002/14651858.CD003793.pub3
http://dx.doi.org/10.1136/thorax-2023-220439
https://doi.org/https://www.nice.org.uk/guidance/ng115
https://doi.org/https://www.nice.org.uk/guidance/ng115
http://dx.doi.org/10.1164/rccm.200204-318OC
http://dx.doi.org/10.1164/rccm.200204-318OC
http://dx.doi.org/10.1164/rccm.201603-0602OC
http://dx.doi.org/10.4187/respcare.11609
http://dx.doi.org/10.2147/COPD.S150650
http://dx.doi.org/10.2147/COPD.S150650
http://dx.doi.org/10.3389/fresc.2021.743588
http://dx.doi.org/10.1016/j.chest.2022.09.006
http://dx.doi.org/10.1038/s41598-020-70483-3
http://dx.doi.org/10.1136/bmjresp-2017-000216
http://dx.doi.org/10.1136/bmjresp-2021-000996
http://dx.doi.org/10.3390/biomedicines10092086
http://dx.doi.org/10.1038/npjpcrm.2016.80
http://dx.doi.org/10.1038/npjpcrm.2016.80
http://dx.doi.org/10.3109/09638280903464471
http://dx.doi.org/10.3389/fresc.2024.1447765
http://dx.doi.org/10.3389/fresc.2024.1447765
http://dx.doi.org/10.1136/bmj.i5239
http://dx.doi.org/10.3310/hta14230
http://dx.doi.org/10.1183/09031936.00183014
http://dx.doi.org/10.1136/bmjresp-2024-002365
http://dx.doi.org/10.1186/1471-2466-12-69
http://dx.doi.org/10.1186/1471-2466-12-69
http://dx.doi.org/10.1186/1471-2466-10-41
http://dx.doi.org/10.1186/1471-2288-13-104
http://dx.doi.org/10.1183/09031936.00134312
http://dx.doi.org/10.1080/14780887.2020.1769238
http://dx.doi.org/10.1186/s40814-015-0026-y
http://dx.doi.org/10.1183/13993003.01142-2021
http://dx.doi.org/10.1136/thoraxjnl-2019-214246
http://dx.doi.org/10.1183/09031936.00073609
http://dx.doi.org/10.1183/09031936.00073609
http://dx.doi.org/10.1186/s40814-016-0105-8
http://dx.doi.org/10.1186/s40814-016-0105-8
http://dx.doi.org/10.1016/S2213-2600(24)00376-X
http://dx.doi.org/10.1136/bmjopen-2022-064276
http://dx.doi.org/10.1136/thoraxjnl-2016-208514
http://dx.doi.org/10.1080/09638288.2024.2304095
http://dx.doi.org/10.1111/crj.12773
https://www.nice.org.uk/guidance/hte19/chapter/1-Recommendations
https://www.nice.org.uk/guidance/hte19/chapter/1-Recommendations
http://dx.doi.org/10.1016/j.apmr.2021.05.011


Lewis A, et al. BMJ Open Respir Res 2026;13:e003236. doi:10.1136/bmjresp-2025-003236 13

Open access

	45	 Carrington D, Jones S, Canavan J, et al. Responsiveness of the 
short physical performance battery (SPPB) in severely dyspnoeic 
patients with COPD. European Respiratory Journal 2015;46:PA4593. 

	46	 Koenig HG, Westlund RE, George LK, et al. Abbreviating the Duke 
Social Support Index for use in chronically ill elderly individuals. 
Psychosomatics 1993;34:61–9. 

	47	 Cornwell EY, Waite LJ. Social disconnectedness, perceived 
isolation, and health among older adults. J Health Soc Behav 
2009;50:31–48. 

	48	 Gosling CJ, Colle R, Cartigny A, et al. Measuring loneliness: a 
head-to-head psychometric comparison of the 3- and 20-item UCLA 
Loneliness Scales. Psychol Med 2024;54:3821–7. 

B
M

J O
pen R

espiratory R
esearch: first published as 10.1136/bm

jresp-2025-003236 on 6 January 2026. D
ow

nloaded from
 https://bm

jopenrespres.bm
j.com

 on 20 January 2026 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.

http://dx.doi.org/10.1183/13993003.congress-2015.PA4593
http://dx.doi.org/10.1016/S0033-3182(93)71928-3
http://dx.doi.org/10.1177/002214650905000103
http://dx.doi.org/10.1017/S0033291724002083

	Singing for lung health following completion of pulmonary rehabilitation: feasibility of a randomised controlled ﻿
﻿trial
	Abstract
	Introduction﻿﻿
	Methods
	Participant enrolment
	Eligibility criteria
	Outcomes 
	Randomisation
	Study arms
	Usual care
	Intervention

	Patient and public involvement
	Statistical analysis
	Qualitative assessment

	Results
	Recruitment
	Primary outcome
	SLH taster session integration into PR education programmes 
	Physical activity monitoring data
	Home exercise diary completion
	Health economic analysis
	Adverse events
	Stakeholder perspectives
	Thematic analysis
	Clinical teams were close to capacity
	A valuable trial to be involved with
	The research process works.
	Small singing groups
	Home exercises and diaries were not well adhered to
	The experience of singing
	Social well-being important but missed outcome
	Study improvements

	Discussion
	Strengths and limitations

	Conclusions
	References


