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Background
Long COVID breathlessness is a common, complex and frequently debilitating problem, for which limited evidence-based interventions exist. A previous randomised controlled trial found that participation in an online six-week breathing and wellbeing programme (ENO Breathe), using singing techniques, was associated with improvements in health-related quality of life (HRQoL) and breathlessness. This study aimed to assess this intervention’s impact outside a trial setting.
Methods
We compared baseline and post-intervention data to assess the impact of the programme on HRQoL (RAND SF-36) Mental and Physical Health Composite (MHC, PHC) scores (primary outcome), breathlessness (Dyspnoea-12, Visual Analogue Score (VAS) for breathlessness at rest, walking, stairs, running), anxiety (GAD-7), and respiratory symptoms (CAT). 
Findings
1413 people started the programme, mean(SD) age 49(11.9)years, BMI 28(7.2)kg/m2, 1150(80%) female, 1165(82%) white ethnicity, symptom duration 415 [IQR 246-601] days, following assessment in 51 UK-based NHS long COVID clinics. 1188 participants provided follow-up data. Completing ENO Breathe was associated with improvements (median difference [IQR], or mean difference (95% CI)) in RAND-36 MHC 2.98 [-1.53 to 8.42], PHC 1.69 [-1.32 to 5.01], Dyspnoea-12 -4.29 (-4.64 to -3.94), VAS breathlessness walking -5 [-18 to 6]; stairs -10 [-25 to 3]; and running -3 [-19 to 0], GAD-7 -1 [-4 to 1]), CAT -2.50 (-2.81 to -2.19)), all p<0.0001. VAS breathlessness was unchanged 0 [-10 to 13]; p=0.24)). Response to the ENO Breathe intervention did not differ by age, gender, ethnicity or pre-existing asthma. There were no reported significant adverse events.
Interpretation
The ENO-Breathe programme can improve health-related quality of life, breathlessness, anxiety and respiratory symptoms in people with long COVID and breathlessness. 
Funding: Imperial College


Research in Context
Evidence before this study
Long COVID remains a common and frequently disabling condition for which there are limited evidence-based interventions. An individualised holistic approach is advocated. Singing-based interventions are increasingly used for breathlessness due to other medical conditions. We searched PubMed using the search terms “post-COVID-19 syndrome”, “long COVID” and “singing”, from inception to December 28th, 2024, with no limits on language. We identified one randomised clinical trial (RCT)(conducted by our group), and one pilot study, of interventions using singing based interventions for people with ongoing symptoms following COVID-19. No studies were identified assessing singing-based approaches for long COVID outside of a trial setting.
Added value of this study
This paper describes outcomes of the ENO Breathe programme for people with long COVID and breathlessness. It is the largest study of a digitally delivered arts-in-health intervention for people with breathlessness to date, and adds to a growing body of research in this area. These results come from a large cohort of people with long COVID and breathlessness, outside of a clinical trial setting, participating in an intervention integrated into clinical care provision. The results demonstrate that participants experienced statistically and clinically significant improvements in quality of life, breathlessness, and respiratory symptoms. ENO Breathe is potentially an important addition in a group of patients for whom evidence-based interventions remain limited.
Implications of all the available evidence
These findings, and those of the previous RCT of this intervention, suggest that digitally delivered mind–body and music-based approaches, can be integrated in practice into clinical services. And that participation in this intervention is associated with a range of clinically important improvements that could support recovery for people with long COVID and breathlessness.


Introduction 
Long COVID remains a major public health issue for which limited evidence-based treatment options exist. In the UK, an estimated 2 million people (3.3% of the population) are living with long COVID1. Breathlessness is a common long COVID symptom, with complex biopsychosocial components, and frequently debilitating impacts2. Singing based interventions can improve various aspects of health for people with and without breathlessness3. Digitally delivered interventions for long COVID are of interest due to their potential to overcome certain participation barriers, including geographical location and disease related mobility limitations. A previous randomised controlled trial of 150 participants found that participation in a six-week online breathing and wellbeing programme (ENO Breathe), which uses singing techniques, was associated with improvements in health-related quality of life (HRQoL) and breathlessness compared to usual care, in people with long COVID4. The impact of this intervention outside a trial setting, has not been assessed. 
The aim of this study was to assess the change in clinically relevant outcome measures experienced by a large number of ENO Breathe participants, with intervention delivery integrated into clinical provision. Additionally, we sought to identify factors associated with a positive response and programme engagement. 
Methods
Participants
[bookmark: _Hlk202869039][bookmark: _Hlk203473887]Participants were referred from 51 UK-based NHS long COVID clinics, where they had been diagnosed with breathlessness due to long COVID and received individually tailored multidisciplinary clinical assessment and management, based on the knowledge and guidelines available at the time. Those deemed suitable by their clinical team, following assessment and investigation, could be referred to the ENO Breathe programme. People were not able to self-refer or access the programme through any other route than that described. Given the required referral process, no further diagnostic investigations were completed by the research team. The programme’s eligibility criteria were age ≥18years; long COVID with associated breathlessness; diagnosis and referral from a specialist collaborating NHS long COVID clinic; access and ability to engage with the online programme. At first contact with the intervention team, participants were excluded if they were considered too unwell to participate by themselves or by ENO’s clinical collaborating team from Imperial College Healthcare NHS Trust (ICHT),for reasons including experiencing excessive fatigue, comorbidities, or upper airway issues. 
Intervention 
ENO Breathe is an online breathing and wellbeing programme developed by the English National Opera’s (ENO) Engage (outreach and education) team, in collaboration with people living with long COVID, and clinical support from the ICHT Respiratory Medicine Team. ENO Engage focuses on learning and participation including community workshops and programmes. Their previous arts-in-health projects have included people with dementia and mental health challenges. The ENO Breathe programme, described in detail elsewhere4, uses singing techniques and lullabies from around the world, and aims to improve wellbeing and breathlessness in long COVID. This approach differs from other singing-based approaches for people with respiratory conditions in various ways. Firstly, it was developed specifically for, and with, people with long COVID, rather than for other conditions. The programme was designed to be completely online from the beginning, rather than adapted from an in-person programme. In addition, ENO Breathe focuses particularly on breathlessness and related anxiety, although anxiety is not required for participation. Finally, it is comparatively low intensity, while approaches such as Singing for Lung Health can be more physiologically demanding5. Participants have an initial one-to-one discussion with the ENO team, with clinical support from a respiratory physician if necessary, to confirm suitability from both provider and participant perspectives, assess symptoms, and answer questions. Then follows six, once-weekly, one-hour long, live online group workshop sessions. These are led by an ENO vocal specialist (professional opera singers trained to deliver the sessions). Participants also receive a welcome pack with an ENO mug, and herbal tea to facilitate intimacy and connection, as might be done in a face-to-face session. Additionally, participants are provided with online resources to support their learning, including guided videos, playlists, audio tracks and written resources for asynchronous use in their own time.  Participants also receive regular support email communication from the ENO Breathe team. 
People with lived experience of long COVID co-developed the intervention, and are part of the ENO Breathe Advisory board, which helped to define the focus and scope of this research. 
Outcome measures
The primary outcome of interest was HRQoL, assessed using the RAND-36 Mental and Physical Health Composite (MHC and PHC) scores, which has an estimated minimally clinically important difference (MCID) of 36. It is one of the most widely used measures of HRQoL, including in long COVID7. Breathlessness was assessed using the Dyspnoea-12, which has been used in previous long COVID studies and clinical practice8 (MCIDs: total score 2.8; physical subdomain 1.8; affective subdomain 1.1)9. Breathlessness was also assessed using Visual Analogue Scales, which have precedent for use in long COVID research4, using the question “rate the following levels of your breathlessness over the past 2 weeks: [1] at rest, [2] walking around the house, [3] climbing stairs, and [4] running”, from 0 meaning no breathlessness to 100 meaning the most breathlessness possible, ( MCID 10)10. Anxiety was assessed using the GAD-7 (MCID 4)11, also previously used in long COVID research12. Respiratory symptom impact was assessed using the COPD Assessment Test (CAT) (MCID 2)13, and has been used in long COVID research14. 
The ENO Breathe team proactively asked participants about any adverse events or experiences and encouraged them to report anything potential interest. Due to concerns about potential post-exertional symptom exacerbation or fatigue, change in the RAND-36 question regarding energy and fatigue was assessed specifically. 

Data collection
[bookmark: _Hlk202870542]Data were collected prior to starting the first session, and again in the week following their last live session, using online self-completion forms, between October 2020 and October 2022.
Statistical Analysis 
Data are presented as mean and standard deviation, or median and interquartile range as appropriate. Paired t-tests and Wilcoxon signed-rank tests were used as appropriate to compare pre and post intervention outcome measures, with mean difference and 95% CI, or median difference IQR, provided as an estimate of effect size. 
To investigate if certain characteristics were associated with clinically important changes in measures and engagement with the programme, univariate logistic regression models were used to identify baseline clinical, demographic and outcome measures associated with at least MCID improvements and full participation. Data were analysed using STATA (version 14). STROBE reporting guidelines were used. A sample size calculation was not completed before analysis as all eligible participants were included from the available data.
The funding source had no role in data collection, analysis, interpretation, writing of the manuscript and the decision to submit. All authors had access to all the data, and KEJP and NSH have verified the data. 

Results
[bookmark: _Hlk212541808][bookmark: _Hlk205195777]There were 1640 participants in ENO Breathe during the data collection period. 213 were excluded as data were missing on key demographics (age, gender, ethnicity/race), or key outcome measures at baseline. We also removed participants who reported long COVID for less than 90 days, in keeping with current long COVID/Post COVID-19 condition clinical guidelines15. No data from participants in the previous RCT of this intervention4 were included in the current study. A total of 1413 programme participants were included in this analysis; mean(SD) age 49(11.9) years, BMI 28(7.2), 1130 (80%) female, and 1165 (82%) reported white ethnicity. Participants reported experiencing long COVID symptoms for a median of 415 [IQR 246-601], range 90-964, days at the time of registration with the programme (Table 1). 
[bookmark: _Hlk205197816][bookmark: _Hlk212716603]1188 (84%) participants provided follow-up data on completion of the programme. A small number of participants did not provide complete follow-up data (Table 2). Compliance with the intervention was high with participants attending a median of 6 [IQR 5-6] of a possible 6 live online sessions. There were no reported significant adverse events and the RAND-36 question relating to energy/fatigue showed an improvement from baseline 20 [10 to 35] to 25 [10 to 40] at follow-up (median difference 5 [-5 to 15], p<0.0001).
[bookmark: _Hlk205196012]Completing ENO-Breathe was associated with improvements (median difference [IQR], or mean difference (95% CI)) in Health-Related Quality of Life (RAND-36 MHC, 2.98 [-1.53 to 8.42]; and PHC 1.69 [-1.32 to 5.01]), breathlessness (Dyspnoea-12 -4.29 (-4.64 to -3.94); and VAS breathlessness scores walking -5 [-18 to 6]; stairs -10 [-25 to 3]; and running -3 [-19 to 0]), anxiety (GAD-7 score -1 [-4 to 1]), respiratory symptom impact (CAT score -2.50 (-2.81 to -2.19)); all p<0.0001. The VAS breathlessness score at rest did not significantly change (0 [-10 to 13]; p=0.24) (Table 2). The proportion of participants experiencing a change in each outcome measure equal to or above each measures MCID is shown in Figure 1.

[bookmark: _Hlk205195733]

Table 1: Participant characteristics
	Age (years)
	49 (11.9)

	Gender
	

	Female
	1,130 (80%)

	Male
	273 (19%)

	Other/prefer not to answer
	10 (1%)

	Ethnicity or Race
	

	White British/White other
	1,165 (82%)

	Asian or Asian British
	87 (6%)

	Black or Black British
	47 (3%)

	Mixed/multiple ethnic background
	48 (3%)

	Other
	31 (2%)

	Prefer Not to Say
	35 (2%)

	English first language (yes) (n=1384)
	1,262 (91%)

	BMI kg/m2 
(n= 1,379)
	28.2 (7)

	
	

	Symptom Duration at baseline (days)	
	415 [IQR 246-601], range 90-964

	
	

	Co-morbidities
	

	Asthma
	355 (25%)

	COPD
	9 (0.7%)

	Heart Disease
	30 (2%)

	Hypertension
	180 (13 %)

	Diabetes Mellitus
	77 (5%)


n = 1,413 unless otherwise specified 
Data are mean (SD), n (%), or median [IQR]. BMI, Body Mass Index.




Table 2: Baseline and post intervention outcome measures (complete case)  
	
	Baseline
	Follow-up
	Median diff and [IQR] or mean diff and (95% CI) as appropriate 
	p-value
	Achieving MCID
	Number of observations

	RAND-36 MHC
	32.49 [26.08 to 39.83] 
	36.62 [29.81 to 43.71]
	2.98 [-1.53 to 8.42] 
	<0.0001
	591 (50.0%) 
	1183    

	RAND-36 PHC
	31.40 [27.05 to 36.87] 
	33.16 [28.56 to 39.55] 
	1.69 [-1.32 to 5.01] 
	<0.0001
	459 (38.8%)
	1183    

	CAT (Respiratory symptoms)
	19.48 (6.40) 
	16.98 (6.90)
	-2.50 (-2.81 to -2.19)
	<0.0001
	677 (57.0%)
	1187   

	GAD-7 (Anxiety)
	7 [3 to 11] 
	5 [2 to 8]
	-1 [-4 to 1] 
	<0.0001
	316 (26.6%)
	1187

	Dyspnoea-12 (total score)
	15.44 (7.44)

	11.14 (7.18)
	-4.29 (-4.64 to -3.94)
	<0.0001
	722 (60.8%)
	1187   

	Dyspnoea-12 (Physical component)
	10.03 (4.18)
	7.53 (4.18)
	-2.50 (-2.71 to -2.30)
	<0.0001
	722 (60.8%)
	1187

	Dyspnoea-12 (affective component) 
	5 [2 to 8] 
	2 [1 to 6] 
	-1 [-4 to 0] 
	<0.0001
	565 (47.6%)
	1187

	VAS Dyspnoea at Rest
	20 [5 to 35] 
	20 [5 to 40] 
	0 [-10 to 13] 
	0.24
	337 (28.4%)
	1188   

	VAS Dyspnoea Walking
	35 [20 to 50]
	29 [12 to 50] 
	-5 [-18 to 6] 
	<0.0001
	502 (42.3%)
	1188

	VAS Dyspnoea Stairs
	60 [40 to 80] 
	50 [27 to 69] 
	-10 [-25 to 3] 
	<0.0001
	598 (50.3%)
	1188

	VAS Dyspnoea Running
	90.5 [78 to 100] 
	82 [63 to 99] 
	-3 [-19 to 0] 
	<0.0001
	459 (38.6%)
	1188   


Outcome measure Minimal Clinically Important Differences (MCID): RAND-36 Mental Health Composite (MHC) and Physical Health Composite (PHC) 3 6; CAT 2 13; Generalised Anxiety Disorder Questionnaire (GAD-7) 4 11; Dyspnoea-12 (D12) total 2.8, physical component 1.8; affective component 1.1 9; Visual Analogue Scales for dyspnoea 10 10. P values from paired t-tests or Wilcoxon-Rank Test as appropriate


Figure 1: Proportion of participants experiencing an improvement in each variable that is equal to or larger than the minimal clinically important difference for that variable (MCID)
[image: ]CAT, chronic obstructive pulmonary disease assessment test. ENO, English National Opera. GAD-7, generalised anxiety disorder-7 questionnaire. MHC, mental health composite. PHC, physical health composite. RAND SF-36, RAND 36-item short form survey instrument. VAS, visual analogue scale.


Identifying predictors of treatment response and full attendance  
Age, gender, BMI, symptom duration at baseline, baseline VAS dyspnoea scores, and comorbid asthma or hypertension, were not associated with an above MCID change in RAND-36 MHC or PHC scores. People with a higher symptom burden at baseline were more likely to experience an above MCID improvement in MHC score, as were people who attended all six live sessions, compared to those who did not (Supplementary table 1). Higher symptom burden was indicated by baseline lower MHC, higher CAT score, higher GAD-7; higher Dyspnoea-12 score (primarily the affective component) being associated with an above MCID change in RAND-36 MHC.
Similarly, people with higher symptom burden at baseline, and those who attended all six live sessions, were more likely to experience an above MCID improvement in PHC score (Supplementary table 2). Indicated by baseline lower MHC and PHC scores; higher GAD-7; higher Dyspnoea-12 score (both affective and physical components) all being associated with an above MCID change in RAND-36 PHC. 
[bookmark: _Hlk205193099]Lower MHC; higher BMI; higher CAT; GAD-7; Dyspnoea 12 (both affective and physical components); all VAS dyspnoea scores; and attending all live sessions were associated with above MCID improvements in Dyspnoea 12 total score (Supplementary table 3). Similarly, worse baseline health indicated by lower MHC, PHC, and higher CAT, GAD-7, Dyspnoea 12and VAS dyspnoea scores were associated with above MCID changes in GAD-7 (Supplementary table 4).
Comparing people with (n=355) and without asthma, no relationship was found to having an above MCID change in RAND-MHC (OR 1.02, 0.78 to 1.33; p=0.88), RAND-PHC (OR 1.11, 0.84 to 1.45; p=0.47), dyspnoea-12 (OR 0.90; 0.68 to 1.17; p=0.42), or GAD-7 (OR 1.03, 0.76 to 1.38, p=0.87). Similarly, there was no association between having hypertension (n=180) and experiencing an above MCID change in RAND-MHC (OR 0.97; 0.70 to 1.36; p= 0.87), RAND-PHC (OR 0.71, 0.50 to 1.02; p= 0.064), dyspnoea-12 (OR 1.07, 0.76 to 1.51, p= 0.71). Having hypertension was associated with increased odds of an above MCID improvement in GAD-7 (OR 1.45, 1.01 to 2.08, p= 0.043) however the number of people with hypertension is quite small and the confidence interval quite large. Numbers of people reporting other medical diagnoses were too small for meaningful comparison. 
Attendance at all six of the live sessions was associated with older age, lower BMI, and lower VAS dyspnoea scores at rest, walking, and on stairs. Having English as a first language was also associated with attending all six live sessions, however only 122(9%) of respondents to this question stated that English was not their first language (Supplementary table 5).
Baseline data from people who provided follow up data was very similar to those who did not. The only differences between groups were that people were more likely to provide follow up data if they were slightly older, female, and had slightly better scores for VAS dyspnoea at rest and the affective component of Dyspnoea-12 (Supplementary table 6). 

Discussion
Main findings 
In people recruited from long COVID clinics, taking part in the ENO-Breathe programme led to clinically important improvements in health-related quality of life, respiratory symptoms, and breathlessness. These results provide important confirmation in a large, prospective, cohort of the effects observed in a previous small randomised controlled trial of this intervention4, when integrated into clinical care provision. The intervention was well-tolerated, with high engagement and completion rates. No serious adverse events were reported, and fatigue scores improved. Improvements seen were independent of age, gender, ethnicity or the presence or absence of other respiratory diagnoses. 
Significance of findings
This study builds on a previous RCT4, and supports the ongoing delivery of this intervention. The findings mirror those of related studies. For example, a mixed-methods, single arm, pilot study of another singing and breathing intervention for long COVID called ‘SingStrong’, found the intervention was positively received and pre-post assessments indicated possible improvements in breathlessness, usual activities, cognition, and wellbeing16. Although still limited, the evidence base for interventions for people living with long COVID has grown. Research suggests pulmonary rehabilitation (PR), both in person and online, can be effective at improving exercise capacity and fatigue in appropriately selected individuals with long COVID17. Telemedicine interventions focusing on a various aspects of long COVID have also shown promise, however a lack of large well conducted studies is frequently highlighted as a major limitation in this area, further emphasising the importance of the current study and the previous RCT on this intervention4. Current evidence-based guidelines emphasise pulmonary rehabilitation, symptom self-management, social prescribing, pacing and support groups15. Guidelines recommend holistic assessment of individuals from which personalised management strategies can be developed15. The findings of the current study suggest this intervention could be integrated alongside existing strategies, as it has been to date, contributing to an expanding range of options for people with long COVID. 
Our findings also align with research on singing-based interventions for people with breathlessness due to other conditions. An RCT of online Singing for Lung Health (SLH) in COPD demonstrated small, but potentially important, improvements in HRQoL18. An RCT of PR with face-to-face SLH compared to PR with standard physical exercise training found non-inferior impacts on 6MWD, with no significant between group differences in quality of life, anxiety, depression, or lung function. These studies build on smaller and non-randomised studies suggesting positive impacts on quality of life, respiratory symptoms, and functioning in daily life19. 
Various mechanisms potentially contribute to the outcome measure improvements observed, which were indicated in qualitative components of the previous RCT of this intervention. Physical impacts reported included improving breathing patterns and breathing mechanics4, which may relate to breathing pattern abnormalities, common in long COVID breathlessness. Psychological impacts such as improving mood and reducing negative thoughts about breathlessness are likely to be important, as are social and creative health aspects of participation4, with similar impacts reported after singing-based interventions for other conditions3. Such multifaceted biopsychosocial impacts align with previous work proposing potential mechanisms of action in the use of singing-based approaches for people with respiratory conditions20. Related conceptual frameworks of breathlessness such as the Breathing, Thinking, Functioning model21, and a multi-dimensional model of dysfunctional breathing22, have facilitated the practical application of biopsychosocial approaches in the development and delivery of various interventions for breathlessness. 
Practical and logistical factors should also be considered in relation to the generalisability of this intervention. Participants in this study were all assessed in specialist NHS COVID-19 clinics prior to referral, reducing the risk of missing out on other specific therapies or identification of other causes of their symptoms. Currently ENO Breathe continues to receive a high number of referrals. However, over time the incidence of new cases of long COVID, and the provision of specialist long COVID services, is likely to change. This may necessitate adaptations to the provision and integration of ENO Breathe, or similar interventions, into wider care pathways.   
Online delivery is likely to influence the experience and impacts of participation. Previous research suggests that online singing interventions facilitates attendance compared with when physical presence is required, but the psychosocial benefits related to social connection may be reduced23. Infection control considerations are also important with potentially well justified concerns regarding aerosolised transmission of infections, particularly relevant for group singing24,25. 
Greater improvements were observed in those who were most symptomatic at baseline and attended all six live sessions, which were also factors associated with a higher probability of experiencing a clinically important improvement in HRQoL (MHC and PHC), and breathlessness (Dyspnoea-12). These findings are in keeping with those of the RCT comparing this intervention to standard of care4. There was also an indication that people with higher levels of breathlessness (VAS dyspnoea scores for rest, walking, and stairs, but not running) were less likely to complete all 6 of the live sessions (Supplementary table 5). Overall these findings suggest more symptomatic people might be less likely to complete all the sessions but improve more than less symptomatic people if they do achieve full participation. Importantly, these results do not clearly indicate a particular long COVID phenotype that should either be targeted for, or excluded from, this intervention. 

Methodological considerations 
[bookmark: _Hlk203470083]Certain limitations should be considered. This is a short-term study, with outcomes assessed at around seven weeks from baseline. Longer-term outcomes would be of interest and should be included in future research. Data on healthcare utilisation, and other factors relevant to economic analysis were not collected but would be useful. This is not a randomised controlled study, however, by focusing on participants experiencing the intervention integrated into clinical care, outside of a clinical trial setting, these findings complement the results of the previous RCT on this intervention4. Given the nature of the intervention and the study methods, blinding of participants was not possible. As such, some more objective measures of impact or clinical assessment such as physical activity assessment would be of interest in future studies26. Additionally, the questionnaires used have not been formally validated in long COVID, as given the condition’s novelty, there were no validated outcome measures specifically for long COVID when data were collected. However, the measures have been used in multiple other conditions with shared symptoms and in other long COVID research, as referenced. Of note, the VAS dyspnoea scores relate to responses to the question “rate the following levels of your breathlessness over the past 2 weeks: [1] at rest, [2] walking around the house, [3] climbing stairs, and [4] running”. It is possible, or even likely, that some participants would not have climbed stairs or run during that period, therefore these outcome measures should be interpreted with a degree of caution.   
Another consideration relates to interpreting the number of participants achieving the MCID for an outcome. MCIDs are population derived thresholds and there could be variation on an individual level. For example, the meaningfulness of an MCID change for an individual with a very low baseline score might be different from an individual with a high baseline score for a specific variable. Similarly, experiencing a change of the lowest possible MCID is likely different from experiencing a change of multiple times the MCID, though all will be grouped together in that presentation of the data, hence potential oversimplification. However, presenting the data in this way provides an intuitive and clinically interpretable metric of the impact of healthcare interventions and has been recommended in FDA27 and European Commission28 guidance. 
The lack of a control group is important to consider. Appreciating considerable variation and heterogenous, often non-linear trajectories, data suggests that people with long COVID generally experience a trend towards improvement over time29. Therefore, a degree of caution is required interpreting effect sizes in this study. However, the findings of this analysis align closely with that of an RCT on the same intervention4, indicating a substantial contribution to improvements is attributable to the intervention. Qualitative data from the RCT demonstrates that participants believe participation has an important impact on their health4. Additionally, if the improvements seen were due to the natural history of the condition, we might also expect to  duration of symptoms to be related to improvements, however this was not found. The lack of a sample size calculation should also be considered, and a degree of caution applied, however given the size of the total sample, we believe it is sufficient for the analyses presented.
The finding that  worse baseline scores were related to above MCID improvements, may in part represent regression to the mean. However, it could also be that the most symptomatic participants had the most to gain. Considered alongside the RCT and qualitative work, it is possible that both explanations could be contributing to results seen. 
Further evidence on generalisability is still needed. Future research should assess the intervention in other contexts outside of the UK, given differing social and cultural roles of singing and other arts-based activities30. Indeed, related programmes are being developed and delivered in other countries. Additionally, future research could investigate the use of this intervention in other causes of breathlessness. 
Conclusions 
These results confirm, in a large cohort outside of a clinical trial setting, that the ENO Breathe online breathing and wellbeing programme can improve health-related quality of life, breathlessness, anxiety and respiratory symptoms in people with long COVID and breathlessness. Such findings support the ongoing delivery of this programme and its integration into guidelines and management strategies. They also suggest that the intervention should be tested in other major causes of breathlessness and may also help inform the development and delivery of other related interventions. 
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