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[bookmark: _Toc141873894]Project proposal form

	[bookmark: _Hlk141813606]Project title: To develop a protocol to effectively screen and categorise dysfunctional breathing patterns in singers 

	1. Context

[bookmark: _Hlk133079795]I am an experienced osteopath and trained opera singer working in my private osteopathic clinic and recognised that singers can present with dysfunctional breathing (DB). There is no standard gold assessment protocol to screen for dysfunctional breathing (DB) (Courtney and Cohen, 2006; Boulding et al., 2016) and due to unpredictable classifications of DB, assessment, diagnosis, and treatment are impacted (Grillo et al., 2023) motivating my research to improve consistency by developing a protocol to screen, categorise and treat DBPs.


	2. Justification
[bookmark: _Hlk133088718]Dysfunctional breathing pattern (DBP) is a generalised term that describes breathing disorders, in the absence of physiological respiratory or cardiovascular disease, where chronic changes in breathing pattern result in dyspnoea as well as non-respiratory symptoms (Boulding et al, 2016) that can be mistaken for neurological, respiratory, and cardiac disease (Henry & Well, 2021), as well as causing vocal fold dysfunction (Low, 2016) leading to muscle tension dysphonia (MTD) (Desjardins et al., 2019).
DBPs have multi-factorial contributing factors, such as biochemical, biomechanical, and psychophysiological (Kiesel et al., 2017) with no clear model existing for clinicians to screen, diagnose and manage.(Barker and Everard, 2015). It is vital to screen singers for DBPs as many voice problems are a result of improper breathing technique (Sataloff, 2005), justifying the development of a protocol that is consistent and comprehensive to identify DBPs in singers and identifying the most appropriate treatment (Grillo et al., 2023). 
Recognising that no protocol exists to screen singers for DBPs, I developed one to trial, together with an intervention to improve respiratory function in singers.




	3. Intended impact
The protocol might support healthcare and voice care professionals to recognise singers with DBPs, identifying the most beneficial treatment approach, helping them to become better singers and mitigating the development of voice problems.  
I aim to enhance my current practice, prioritising and helping improve outcomes for my singer patients, by identifying and treating any DBPs. 

	4. The outlined intention

In addition to the Module 1 assessment protocol, I will use a spirometer to identify and eliminate any potential asthmatics (Walker and Key, 2016)  and an oximeter to screen for hypoxia (Law,2020), which, if identified will be referred for appropriate medical care. The protocol developed in Module 1, pre and post-intervention, will determine if DBPs can be identified, categorised, and determine whether the intervention to mobilise the costovertebral joints over three sessions improves findings.

A recruitment email will be sent to student singers explaining any lung condition would prohibit participation in the study. 
If a participant presents with hypoxia or asthma, I will refer them medically and recruit the next respondent. 

I aim to explore the existing screening methods used to assess DBPs that encompass the different identified aetiologies, psychological, physiological, and biomechanical, allowing categorisation of DB, and identification of singers with DB, then exploring how osteopathic intervention, mobilising the costovertebral joints can influence the outcomes for participants by assessing before and after osteopathic manual therapy (OMT). To explore the singer’s experiences qualitatively, I will interview them before and after the OMT.

A narrative literature review will explore assessment methods and treatments using keywords; ‘dysfunctional breathing in singers’, ‘dysfunctional breathing’, ‘muscle tension dysphonia’, ‘voice problems in singers’, ‘assessments for DB’ in the university library, Google Scholar, and PubMed and Mendally (Nieuwenhuijse et al., 2019)  to identify existing methods for assessing DBPs, helping develop a robust, reliable, and practical protocol, identifying underlying aetiologies and establishing categories, for assessing singers. 


	Ethics and insider research

As a primary health care practitioner, working within my professional competencies (General Osteopathic Council (GOsC), 2023), and the GOsC framework, I am able to work with patients with DBPs, and trained to recognise when patients need specialist referral; ensuring the safety of participants using an oximeter will alert me to a relevant medical issue, which does not require training; however, competency is required to correctly interpret oxygen saturation levels (General Osteopathic Council, 2023).

Qualitative researchers must be cautious that bias and issues unique to their professional role could occur threatening the credibility and authenticity of the study (Asselin, 2003; ), thus, I will recruit singers/ participants previously unknown to me, avoiding issues of over-familiarity and research bias. The interests of the subject are paramount, and with ethical approval in place, the work will adhere to GOsC guidelines (General Osteopathic Council, 2023), UWTSD Research and Ethics and Integrity Code of Practice, (2022), UWTSD Research Data Management Policy (V2.0) (2023). All research work has been risk-assessed and is supervised by Pippa Anderson and within the ethical guidelines of the university and GoSC. (Appendix  1)


	Personal learning outcomes

To create a standardised DBP assessment protocol that could potentially be used by vocal pedagogues and allied healthcare professionals to identify singers with DBPs, categorising them, depending on the assessment findings, allowing the development of a more tailored treatment protocol.
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1. [bookmark: _Toc141873895]Introduction
As an experienced osteopath of nearly thirty years and a trained opera singer, I am interested in vocal rehabilitation after experiencing voice issues that were difficult to remedy in the past, propelling me into learning as much as possible about the voice. 
The absence of a gold standard diagnostic criteria or treatment protocol to identify or treat DBPs, its prevalence cannot be accurately determined (Boulding et al.,2015). Manual therapy combined with breathing exercises has been shown to significantly improve breathing performance (Desuter et al., 2018). 
This study will trial a robust screening protocol assessing and screening singers for DB, and establishing if they were aware of DB and whether the OMT intervention was effective. 
1.1 [bookmark: _Toc141873896]Aim 
The aim of the study was to establish a robust screening protocol for DBPs in singers by testing the protocol developed in Module 1. By amalgamating existing and established assessments, I encompassed the physiological, psychological, and biomechanical potentially contributing factors of DBPs, so results could be interpreted and categorised more specifically. Consequently, the first theme for this research is to establish the effectiveness of the comprehensive protocol developed in Module 1 to include multifactorial screening that will include psychological, physical, and physiological elements to ensure that DBPs can be identified and categorised to identify the predominant underlying cause from the contributing factors of DBPs. Another theme will be to identify how many of the participants, who are singers were unaware that they had DB. The final theme is to identify whether the physical intervention was an effective, appropriate, and targeted intervention in treating DB irrespective of whether the underlying cause was physiological, psychological, or biomechanical. It is envisioned that this protocol will benefit the whole population and not just singers once it has been trialled. 
If it is easy to use in a clinical or studio setting, singers can receive targeted intervention and effective support by considering physiological and biomechanical (Winfield et al., 2016), as well as psychological support if necessary. Singers can be referred to a manual therapist, psychologist, or voice coach, therefore ensuring I remain ethical and practise within my clinical competencies as outlined by the General Osteopathic Council (General Osteopathic Council, 2023), UWTSD Research and Ethics and Integrity Code of Practice, (2022) and UWTSD Research Data Management Policy (V2.0) (2023).
2. [bookmark: _Toc141873897]Literature Review 
This literature review builds on previous research undertaken in the MA where several assessment methods for DBPs were identified, including questionnaires, and physical and physiological examination.  
To ensure the data used was relevant, accurate and timely a literature search was conducted using the search engines Google Scholar and Pub Med, University of Wales, Trinity St David research library, books from my library and established pedagogies, using key words including ‘dysfunctional breathing’, ‘MTD, ‘singers’, ‘voice and diaphragm’, ‘hoarseness in singers’ in article journals and literature. 
Inclusion criteria were that the literature should be peer-reviewed and should have been published within the last twenty years for voice and breath research. I excluded voice disorders associated with strokes, cancer, swallowing problems or any severe medical illness, as I wanted the research to be focused on singers and breathing. 
I am going to introduce DB and outline how it is currently identified and treated and the impact on the general population and the impact specific to singers. 
Due to the multiple terms used to describe the same condition, difficulties in objectively recognising and understanding DBPs are often unrecognised (Barker and Everard, 2015). DB is common and its prevalence impacts 10.5% to 90% of the population (Courtney & Cohen, 2006; Barker & Everard, 2015) accounting for a significant burden of morbidity among people (Barker & Everard, 2015). It is a diagnostic term, used to define a modification of typical biomechanical patterns of breathing, which can be physiological, psychological or biomechanical in aetiology resulting in intermittent or chronic symptoms’ (Barker & Everard, 2015; Thain et al., 2017; Chaitow et al., 2014b) which may be respiratory and/or non-respiratory. As well as the emotional and postural factors that contribute to DB, breathing patterns involve the respiration rate, depth, and chest wall movement, as well as the recruitment of accessory respiratory muscles (Courtney, 2009), whereas diaphragmatic breathing is considered to be normal, with a synchronised motion of the upper and lower rib cage and abdomen (Pryor, 2002).  
It is only recently that DB  has been recognised by researchers (Lloyd, 2017) with many respiratory specialists unaware of how to assess for DBPs, due to the lack of a Gold Standard screening protocol (Courtney and Cohen, 2006; Boulding et al., 2016), relying on the exclusion of organic pathology for a diagnosis (Boulding et al., 2016), making recommendations for appropriate treatment and referrals to relevant therapies difficult (Greiwe et al., 2021). Since there are multiple components that contribute to breathing (Barker & Everard, 2015), it is not sufficient to use a single criterion for establishing DBPs, which are often underdiagnosed, (Haines et al., 2017). 
Even though efficient and functional breathing is fundamental and essential for optimal voice development (Salomoni et al., 2016), DB affects the ability to sing (McKeown, 2021; Halsall, 2022) with singers more likely to encounter muscle tension dysphonia (MTD) (Nelson et al., 2005; Pestana et al., 2017) as well as other vocal issues (Van Houtte  et al., 2011; Morrison and Rammage, 1993; Desjardins et al., 2019), such as loss of power, decreased range, hoarseness and fatigue (Craig et al., 2015),  appearing to be common in singers, however, it is not reported in the literature to any notable degree (Barker and Everard, 2015).
Singers require diaphragmatic flexibility (Taylor et al., 2022), which should be combined with lateral expanding the rib cage in unison (Titze & Flemming, 2021), however, the ability of the ribcage to expand and increase in volume during respiration is reduced by pain and stiffness, impacting a singer’s ability to produce effective and flexible breath support (Rubin et al., 2002), as well as anxiety causing intercostal and accessory muscles to contribute more to ventilation, rather than the diaphragm (Courtney, 2009), so the use of breath becomes less efficient and successful (Pulliam, 2009). 
Just as athletes require a high level of functionality in their breathing for their athletic performance (Allado et al., 2022), singers are vocal athletes and require high-level ability and control of breathing to enhance and ensure optimal singing technique (Titze & Flemming, 2021), which may not happen if the singer has DB that has not been recognised.
I hypothesised that screening singers to identify DB more accurately, creating classifications that can be measured objectively, would accelerate the recovery of vocal issues, or prevent them, by combining a tailored and effective intervention, combining physiological and physiotherapist modalities to support people with DBPs (Winfield et al., 2016).  
In vocal pedagogy, despite advancement in the understanding of the respiratory system function, strategies for breath management are varied and debated (Morris, 2013).
Two breathing techniques identified from the literature review are Accent and Appoggio methods. The Accent Method is a voice therapy program developed in the 1930s by Svend Smith, a voice pathologist and clinician in Denmark (Morris & Hutchinson, 2017) that evolved to manage non-organic voice disorders.  It focuses on abdominal relaxation, often referred to as a SPLAT breath to breathe in (Singers Please Loosen Abdominal Tension) and happens as a result of the elastic recoil of the lungs after exhalation (Chapman, 2006, p.41; Morris & Hutchinson, 2017) and is used in some conservatoires to teach breathing techniques (Morris & Hutchinson, 2017), however no studies have evidenced Accent Method techniques can develop good breath management and support in singers (Morris & Hutchinson, 2017).
Appoggio breathing model is essentially a power balance of two opposing forces. On inhalation, expansion of the rib cage is felt frontally, laterally, and posteriorly by the singer,  and the inhalatory muscles oppose exhalation as the singer endeavours to maintain the air in the lungs, with the vocal folds acting as a valve, as air is slowly exhaled (Miller, 2004). A randomised controlled trial of sixty professional Iranian singers concluded that combining manual therapy  with breathing exercises led to a substantial improvement in laryngeal function and breathing technique (Ahmadi et al., 2022), therefore identifying singers with DBPs at a conservatoire, providing treatment and support, could help singers progress into the profession more easily. 
[bookmark: _Toc141873898]2.1 Justification 
In a Systematic Review and Meta-Analysis of 11 studies identified from 2371 articles, 46.09% of singers irrespective of their skills or singing style, reported self-perceived dysphonia over their careers, highlighting the requirement to create a proactive method to address and identify voice disorders in traditional and untrained singers (Pestana, 2017) and a blinded randomized controlled trial demonstrated considerable improvement of laryngeal function and breathing performance in traditional singers suffering with MTD by using a combination of manual therapy and breathing exercises (Ahmadi et al., 2022). 
Understanding that DBPs are multifaceted in their aetiology, the protocol addresses this, allowing for adequate screening and identification, of DBPs in singers that can be measured both qualitatively and quantitatively before and after OMT, providing the justification for my research. 

[bookmark: _Toc141873899]3 Methodology 
The pragmatic paradigm allows for a highly flexible research design (Feilzer, 2010), enabling the use of mixed methodologies in line with (Schoonenboom & Johnson, 2017; Baren, 2022), which is a triangulation approach (Noble & Heal, 2019) and is appropriate, because this study encompasses the psychological, physiological and biomechanical assessments of the participants’ along with a case history  gathering the participants subjective perception of their singing and breathing before and after the OMT. Mixed forms of acquiring data complement the strengths and weaknesses of both qualitative and quantitative data (Small, 2001; University of Texas at Arlington, 2023).
[bookmark: _Toc141873900]3.1 Method 
[bookmark: _Toc141873901]3.1i Recruitment 

The inclusion criteria: Participants had to be eighteen years or older.
Four cis-female opera singers aged 23-33 years old were recruited from a post-graduate opera studies program at music conservatoire in London. 
The exclusion criteria: Those with an underlying pathology would be discounted from the study (Patino, 2018) to avoid tainting the results. 
None of the participants had been identified by a health care professional as having underlying respiratory health issues, such as asthma or COPD.
Four female singers aged between 23 years and 34 years old were eligible to participate in the project, and to ensure protection of the participant’s identity and privacy, were anonymised by using P1-P4 as their labels (Rodriguez et al., 2022).   
After determining their eligibility to take part by ensuring they did not have asthma (Appendix 2), each participant was invited for an appointment to carry out the protocol method developed in Module 1(Halsall, 2022). Pre- and post-intervention analysis was conducted. 
[bookmark: _Toc141873902]3.1ii Assessment 
1.Participants were screened for their suitability using the consent form ( Appendix 2), and then further screened in person to ensure their suitability by using an oximeter to measure their blood oxygen levels (Law, 2020) and a peak flow meter,  which can help diagnose asthma and measures rate at which air is exhaled (Walker and Key, 2016).
2.Participants completed subjective self-assessment questionnaires, the Nijmegen (NMJ) (Appendix 4) and  Self Evaluation Breathing (SEBQ)(Appendix 5) questionnaires, asking about their perception of their breathing. The qualitative data is converted into quantitative data, so results can be compared, potentially reinforcing conclusions, creating an opportunity to discuss differences (Hochwald et al.,2023), as well as allowing results to be interpreted and categorised. The questionnaires show a good correlation with each other (Courtney & Cohen, 2006; Mitchell et al., 2016) and are reliable in diagnosing DB that is psychogenic in origin (Pervichko et al., 2022).
3.The Non-Medical Case History (NMCH) ( Appendix 6) asks the participant about their perception of their breathing, singing, training, experience, and expertise in singing.
4.The participant, whilst sitting  is shown how to perform the BOLT test (Appendix 7). After practising the technique, which entails exhaling fully and then holding their breath for as long as comfortably possible, counting the number of seconds before they need to inhale, the time is recorded (McKeown, 2021). 
5.Whilst sitting, The Manual Assessment of Respiratory Motion (MARM) & HI/LOW (Courtney, 2008) is observed. The MARM examination (Appendix 8)  is a valid and reliable clinical and research assessment that consists of observing and physically palpating the patient to measure thoraco-abdominal balance by checking posterior expansion of the back and lateral movement of the ribs, and has been shown to have good inter-examiner reliability to assess for breathing movement and the HI/LOW examination checks visually and manually for clavicular or abdominal breathing (Courtney & Dixhoorn, 2008;  Courtney & Cohen, 2008: Halsall, 2022). A tape measure was used to measure the circumference of participant’s lower rib cage, then the participant was asked to breathe in as deeply as possible and rib expansion was measured.
6.The participant laid back on the couch and their breathing was observed as clavicular, thoracic, or abdominal (breathing pattern), their respiratory rate, regulation of breathing pattern, amplitude of breath, pause time after exhalation and mode of breathing (nasal or oral) were all recorded (Appendix 7).
7.Ethical considerations were considered in terms of impact to participants, researcher and university with all data being protected, confidential and anonymous.  All research should have the well-being of participants and research should “do no harm”. Participants are treated with respect and justice with research conducted with the best interests of participants, not exposing them to any unnecessary risk or harm and providing sufficient information for informed consent. All participants have the right and opportunity to discuss the topic with the researcher, receive information on what is being researched, why their personal part in the research is required, the findings, as well as having the right to withdraw at any time without explanation. 
8.In Module 2 (Halsall, 2023), I considered my ethical position in terms of insider research and to minimise risk of bias, I followed regulatory body and university guidelines and assumed the ‘researcher role’, rather than the ‘therapeutic role’ (Appendix 1).





[bookmark: _Toc141873903]3.1iii Materials
1) An Oximeter to test blood oxygen levels.
2) A Spirometer to measure the peak flow of  participant. 
3) A tape measure to measure rib expansion for the MARM test ( Appendix 8) 
4) Questionnaires, NMQ,SEBQ ABC (Appendix 4,5 & 7) 
5) Non-Medical case history (Appendix 6). 

The intervention, Osteopathic manual therapy (OMT) to mobilise the costovertebral joints took place three times over  two to three weeks, dependant on participants’ availability. The  assessments 1-6 were then repeated, except 3, and a post-intervention NMCH used to gather qualitative data (Appendix 6). 






[bookmark: _Toc141873904]4 Presentation of findings 
The main findings supported the aim that screening for DB should include psychological, physiological, and biomechanical elements, as DB was identified in all of the participants. The protocol allowed the main aetiology to be determined as psychological, physiological, or biomechanical, and the intervention, which is biomechanical, helped the participants with some aspects of their DB. 
The results also showed that the participants, who are all training to be professional singers in a music conservatoire, presented with various degrees of DB, however, none of them were aware of what DB was. Collectively the participants had 73 years-worth of singing lessons between them, and DB had never been discussed or mentioned by any of their teachers.  
I will present the quantitative results from the protocol, initially categorising physiological, psychological, and biomechanical aetiologies, and then present results of each assessment across all participants, with the mean and median scores both pre and post intervention. Absolute change and percentage change for each assessment criteria, pre and post OMT intervention will then be shown, and then using statistical analysis to determine if any correlation exists between any increases in MARM scores and the BOLT, RR and Peak Flow assessments used in the protocol.   
I will present the qualitative data by summarising the NMCHS of the participants and discuss the quantitative and qualitative findings. 







[bookmark: _Toc141873905]4.1 Quantitative Research Results
Presentation of findings pre-intervention using the protocol to identify DB in four cis-female singers. 
[bookmark: _Toc141873906]Table 1: Categorisation of DB aetiologies into physiological, psychological, and biomechanical – pre OMT 
[image: ]
Table 1 presents the findings of the DB assessment protocol pre OMT to identify if DB is present and aetiology. 





Graphs representing pre- OMT intervention findings of each  participant, together with the mean and median of each category. 
	MARM
[image: A graph with blue and green bars

Description automatically generated]
The histogram demonstrates the rib expansion in each participant relevant to their body type and size. The MARM measurements, however, cannot be interpreted until after the intervention to determine if there has been an improvement or not, as there is no base line reference available before the OMT. Nonetheless, if there is no rib expansion on the inhalation, then it could  indicate that the costo-vertebral joints are restricted or that breathing is mainly clavicular or thoracic and DBing is present. 
	SEBQ
[image: ] The histogram baseline scores for the SEBQ questionnaire for each participant pre-intervention. According to the protocol for this questionnaire, a score of 11 or above may indicate DB and this is relevant to P2 and P4. 

	NMJ
[image: ]
Demonstrates NMJ questionnaire scores. A score of 23/64 suggests DB is present. P1 and P3 score did not indicate DB but P2 and P4’s score suggested DB is present.
	BOLT
[image: ]
A score below 30 seconds could indicate DB is present. P1 and P4 demonstrated that DB could be present, however P2 and P3 scored above 30 seconds, suggesting that DB was not present. 



	RR
[image: ]
If the RR score is greater than 12 per minute, then DB is indicated, which is relevant to P1, P3, and P4.
	Peak Flow
[image: ]
Peak flow was measured to record a base line pre OMT and to screen for asthma, which none of the participants had.



[bookmark: _Toc141873907]Figure 1: Summary histograms for the major scoring criteria across all participants  – pre OMT









4.2 [bookmark: _Toc141873908]Quantitative Research Findings comparing findings pre and post OMT 

[bookmark: _Toc141873909]Table 2: Categorisation of DB aetiologies into physiological, psychological, and biomechanical – post OMT 
[image: ]
The measurements help consider the effectiveness of the OMT intervention by comparing them to measurements taken post OMT per Table 7.2






[image: ]
[bookmark: _Toc141873910]Figure 2: Peak flow readings pre and post-intervention

Figure 2 demonstrates that the peak-flow readings increased in P1, P3 and P4 and remained the same in P2, which suggests that by mobilising the costovertebral joints, this could positively impact peak flow results. 





[image: ]
[bookmark: _Toc141873911]Figure 3 : SEBQ pre and post-intervention

Figure 3 demonstrates that the SEBQ increased for P1 and P2 and decreased for P3 and P4. P1 and P2 subjective perspective was that they attributed the increased scores due to an increased awareness of their breathing patterns. The decreases identified in P3 and P4 demonstrate an improvement suggesting the OMT was beneficial.

[bookmark: _Toc141873912]Figure 4: NMJ Findings pre and post-intervention. 

Figure 4 demonstrates that the NMJ test scores decreased in P1, P3, and P4 but increased in P2. NMJ has a strong correlation to SEBQ (Courtney & Cohen, 2006; Mitchell et al., 2016), and although the score decreased for P1 for the NMJ test, the SEBQ test increased for P1, which may be attributed to the SEBQ having twenty-five questions and the NMJ questionnaire having sixteen, allowing more variation and ‘error’ margins.  [image: ]
[bookmark: _Toc141873913]Figure 5: BOLT Score pre and post-intervention 

Figure 5 demonstrates that the intervention resulted in an improvement for the BOLT test for P1, P3 and P4, suggesting that mobilisation of the costovertebral joints can improve the BOLT score. P2 did not have an increase in the BOLT score even though the MARM score increased by 3cm. She reported she has performance anxiety and generally feels very tense and anxious and finds it difficult to relax. These finding suggest that by mobilising the costo-vertebral joints, the BOLT score could be improved, but any improvement could be negated if anxiety and stress levels are high, suggesting that the psychological aspect of DB could be a stronger factor in DB than MARM scores. 
[image: ]
[bookmark: _Toc141873914]Figure 6: Respiratory rate per minute pre and post-intervention 

Figure 6 demonstrates that the respiratory rate improved in all participants, except P2 where it remained constant, suggesting that mobilising the costo-vertebral joints could have an effect on the respiratory rate. 
This would appear to support the hypotheses that increased rib movement allows a larger inhalation of air, increasing oxygen availability, therefore less breaths are needed to achieve the same oxygen benefit.
Another feasible hypothesis is that the participants may have felt more relaxed after the intervention, which may have also contributed to the improved findings. That is a consideration, as although P2 had an increased MARM result, her respiratory rate was unchanged. Since she reported many symptoms of anxiety, stress and tension, these factors may have also negated any improvement. 

[image: ]
[bookmark: _Toc141873915]Figure 7: MARM Findings pre and post-intervention 

Figure 7 demonstrates that the MARM findings increased in all participants. These readings however do not consider the size and build of the participant and Figure 7, whilst demonstrating an increase in MARM scores, does not consider the percentage increase of the MARM score for each individual participant. Percentage calculations would provide a more accurate presentation of the effect of mobilising the costo-vertebral joints, found in Table 4.  










[bookmark: _Toc141873916]Table 3: Summary of absolute changes in scores before and after the intervention 
[image: ]
P1 showed a marked improvement in the BOLT score, respiratory rate, MARM score and peak flow reading. Pre-intervention, the SEBQ and NMJ questionnaires were 8/75 and 6/64, indicating that DB was not present, however post intervention the scores for both  the SEBQ and NMJ questionnaires increased by 16 and 15 respectively, and were in the range suggesting DB was present.
P1 attributed the increase in the score of the SEBQ and NMJ questionnaires, was due to increased awareness of her breathing after the assessment and OMT intervention, which she considered was a good thing. With increased awareness and understanding of what her body was supposed to do, she believed she could do something about it. 
P2 had a 3cm increase in the MARM score and I hypothesised that like P1, her physiological findings would improve, however, the BOLT score, respiratory rate and peak flow readings were all unchanged. The NMJ score increased by one mark (1/64) and the SEBQ increased by four marks (4/75), suggesting she has become more aware of some of her symptoms related to the anxiety, stress and tension that was reported, although it is not understood why the NMJ decreased, when the NMJ and SEBQ have a strong correlation with each other (Courtney & Cohen, 2006; Mitchell et al., 2016). P2 also suffers with chronic fatigue syndrome, which may alter her perception of how she feels on a particular day.  
P3 had a 1cm increase and P4 had a 2cm increase, in MARM post intervention and improvements in the RR, BOLT score and peak flow readings were noted in both P3 and P4.



[bookmark: _Toc141873917]Table 4: Percentage difference of scores before and after the intervention 
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Table 4 The data was analysed to compare and contrast any improvement between the participants results by converting changes into percentage terms enabling a general comparison of all recorded measurements.
The average improvement across participants of the BOLT score is 12%, with all participants improving, except P2, even though her MARM score increased by 200%. 
The average improvement across participants of RR was 23%, with P3 improving the most. P2 results were unchanged.
The average change in peak flow readings was 9%, with P1 achieving a 26% improvement. P3 was below average with an improvement of 4% and P4 was average with a 9% improvement, whereas the results for P2 were unchanged, even though she had a greater than average increase in her MARM score.
P1 had 333% increase in the  MARM score and above average improvement for BOLT and Peak-flow readings, and although her RR decreased it was below average at 17%. The SEBQ increased, which she attributed to increased self-awareness. Her NMJ decreased by one mark, which is difficult to comment on and would likely benefit from retesting over time. 
P2 had an above average score of 200% increase in the MARM score, but  0% change in her BOLT score and peak flow test and RR. The SEBQ increased and NMJ decreased, which needs further exploring.
P3 had a below average score of 17% increase in the MARM score, with a below average improvement of 8% in the BOLT score  and a -42% (above average) decrease in RR and 4% increase in the peak-flow score. The SEBQ and NMJ scores improved above average, which likely corresponds to increased MARM score. 
P4 had a below average increase of 67% increase in the MARM score, with an increase above average of the BOLT score of 16%, and a 21% decrease (below average) in RR and an average score of 9% improvement in the peak-flow readings.
Improvements MARM led to an increase in the BOLT score, RR, and peak flow in all participants apart from P2, whose results were unchanged. 
Preliminary findings suggest that perhaps an improvement in MARM can improve BOLT, RR and Peak-flow readings, but improvements in these measurements may not be possible if the singer is particularly anxious as in the case of P2.




Correlation of MARM with BOLT, RR, and Peak-Flow. 
	
[image: ]

	The R2 value of 0.3818 shows a low value correlation between the MARM scores and BOLT improvements, but am dealing with humans rather than process, and as there is a similar level of correlation between all findings, it would be useful to increase participant numbers as the correlation is very sensitive to outliers.
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	The graph shows that there is a correlation between the increase in the MARM scores and RR. The OMT intervention does influence the RR, but with such small sample sizes it is not possible to draw definite conclusions, although it does suggest that OMT and increasing the MARM could help DB, but a bigger sample size would be needed.  
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	 The graph indicates a correlation between MARM and Peak-flow with an R2 value of 0.4566, which although quite low, is not fully representative of the possible potential results, as the sample size is very small, and the study would need to be repeated with more participants.



[bookmark: _Toc141873918]Figure 8: Correlation graphs for the delta between pre & post OMT for MARM versus BOLT, Respiratory Rate & Peak Flow

As the intervention is designed to influence the MARM score, and all participants improved in this, the graphs are to ascertain any correlation between an improved MARM score with the BOLT, RR, and Peak-Flow readings. The participant numbers were low, but findings indicate a positive correlation, which highlights the benefits of future research with a greater number of participants.
[bookmark: _Toc141873919]4.2 Qualitative Data 
The research explored whether the protocol would be effective in screening singers for DB, if singers were aware of any issues with their breathing in daily life or when singing, and how they felt about their singing technique. To gather participants subjective perspectives, the NMCH ( Appendix 6) was used to ask the same questions  for consistency, collecting data using in-vivo narrative methods, allowing categorisation of themes using coding methods, which can then be analysed. For ethical reasons, all participants were recommended to seek guidance of a doctor to assess their vocal folds if they had experienced vocal issues for longer than two weeks that have not resolved. 
[bookmark: _Toc141873920]Table 5: Themes with participants coded responses

	Theme
	Participant
	Response in their own words

	Were they satisfied with their breathing when singing?
	1
	‘No, but it is getting better’.

	
	2
	‘I don’t really run out of breath, but when I exhale, I don’t feel I use my breath in an efficient way and when I sing too much air escapes at the top’.

	
	3
	‘When performing breathing is definitely more challenging than when practising due to anxiety.’ 

	
	4
	‘I occasionally run out of breath when singing and think it may perhaps be as I am not supporting enough’

	how they felt about their voices and if they had any issues
	1
	‘If I sing a lot then I get hoarse and it lasts for about 1-2 days.’ 
‘I sing in a chapel choir on Monday nights and the next day I am hoarse.’
It’s not all the time and is fine today but if I have to do opera scenes which is physically and vocally tiring, my voice fatigues. I find it harder to concentrate on technique when having to move around.

	
	2
	Voice does feel tense and still trying to figure out my technique for singing. Generally, has vocal fatigue if sings a lot but also has daily fatigue and struggles to find vocal placement.
General fatigue for about 10 years and singing wise I have tried to improve but I struggle a lot with tongue and neck tension.

	
	3
	‘I do get vocally tired if singing sometimes when not thinking technically or singing at the top of the register for a while.’
I get vocally tired – nothing severe, but when stops singing feels as if voice is ‘set high’, especially when doing lots of blocking in opera scenes.

	
	4
	To a small degree if not supporting well and over sings, I can get breathy and a bit hoarse.
A lot less in the past few years as I didn’t learn to breathe well when I was learning to sing, so I am trying to ‘iron it out’ now in my thirties.

	how they considered their technique was and what they thought the issues were
	1
	I have a lot of jaw and tongue tension and am practising singing with tongue protruding and engaging support. I am also thinking about expanding my ribs before singing.
Physical as it’s definitely my jaw and tongue.
The jaw issue has been going on for a few years and I did wear braces aged 13-14 year. My teacher highlighted my tongue issue at the end of 2021, before my auditions.

	
	2
	I am getting there and getting better and can now sing Mozart – still not comfortable singing it but I can sing it now. I have difficulty in the passaggio at C5-F5
Bad technique, but not sure what though.
It is ongoing and not sure what the problem is and I want to demystify the problem.

	
	3
	I feel aware of it not working well but when it is, I don’t know what I do to get it right. It is better than it was though.
Multiple things, as singing starts with the breath and if release is not relaxed it’s harder to sing. I am confused about the pelvic floor. At my passaggio Eb, E, F, F#, I feel I need to tilt and use whining, moaning and silent laughing as  strategies to help the transition
Ongoing physical bad habits such as pushing at the top of the register

	
	4
	On the precipice of being really healthy and am integrating last pieces of the puzzle. I am learning to unlock my ribs and be present and feel safe in my thoracic cavity. Childhood and ongoing Trauma Since childhood but a lot of healing has happened.

	View on whether they suffered from DB

	1
	No

	
	2
	No

	
	3
	Depends on what DB is but may not be breathing optimally and wonders how possible it is if under pressure.

	
	4
	It may be partly dysfunctional sometimes, but definitely not always as it depends on ‘where my nervous system is at’.

	View post intervention
	1
	I was not aware of a problem before the assessment and now I am a lot more aware of my breathing now.
‘I definitely feel I have more understanding of breathing, but I feel I need to read more. When looking online, DB is mentioned in relation to the general population, but there is nothing online for singers.
Definitely better. The tongue is still an issue, but the sound is better.’

	
	2
	Like there is hope to resolve all my tensions as feel the tension is connected to my breathing. Singing felt the same


	
	3
	I feel much better after the intervention  but still have the passaggio issue.
I feel more aware of what the ribs are doing but I do forget when singing.

Well, I think the lack of pause between breaths is emotional and a bad habit.


	
	4
	Hard to comment but increased awareness.
I feel a lot more in touch with what lies beneath my issues than before the intervention, which has opened me up to be more vulnerable again and in new ways too.




PARTICIPANT 1. 25-year-old female.
 P1 had been having singing lessons since the age of eight or nine years old and reported ‘I occasionally run out of breath when singing and think it may perhaps be as I am not supporting enough.’ And suffers with hoarseness the day after singing lots which resolves quickly and is aware that if she pushes too much air when singing this can potentially lead to huskiness or hoarseness. This does not happen all the time but more when partaking in opera scenes that involve physical movement when acting for the roles when she gets physically and vocally fatigued. 
She reported  that she suffers with jaw and tongue tension issues, which her teacher identified in 2021 and she also confirmed that none of her previous or present teachers have ever discussed DB. 
After completion of the NMJ and SEBQ questionnaires, her scores indicated she did not present with DB, however, DB was identified during the physiological and biomechanical assessment. Interestingly, post-intervention the score of the SEBQ increased from 8 to 24, which indicates that she did now present with DB, however, the participant attributed this to increased self-awareness of their own breathing habits and quoted ‘I was not aware of any breathing issues before the assessment and intervention, but I am a lot more aware of my breathing now, both in daily life and singing and I feel I need to read more to understand it better’. -  Biomechanical movement of the rib expansion increased from 1.5 cm to 6.5 cm and the SEBQ gave her a better understanding of her breathing, as well as the Peak flow readings increasing from 350 to 410.
Post-intervention P1 noticed she was still pushing out too much air but was able to expand her ribs more easily with more expansion and was not previously aware of any breathing issues but is now more aware of their breathing than pre-assessment. She also noticed that her vocal sound was better, but her tongue was still an issue and after reading about DB on the NHS website, noticed that the literature is generalised and appropriate for the general population but not singers.

PARTICIPANT 2. 32-year-old female
P2 has been singing and having classical singing lessons on and off for the past nineteen years and ‘ When performing breathing is definitely more challenging than when practising due to anxiety’.
Although practising yoga daily, she still feels like she cannot take in a full breath, even though yoga includes breath work. Additionally, she feels tense when  trying to figure out singing technique and quotes  ‘ I generally have vocal fatigue if I sing a lot but also have daily fatigue  and struggle to find vocal placement’. 
Although she  reports her singing technique is getting better and is now able to sing Mozart which was a struggle before, she still struggles with the stability of the upper passaggio, which is the  transition area between the vocal registers, from C5 to F5.
These technical problems seem to be ongoing, and she would like them to be ‘demystified’ as she has always been puzzled why she gets out of breath so easily when running and although she likes swimming and has taken lessons, she still cannot catch her breath. 
After the intervention, she described her singing as feeling the same, however noticed that her breathing in general life was better as she was more aware of where she is supposed to breathe into. Following the intervention, she remarked that she believes there is hope now in resolving her breathing issues and  on reflection, all the tension she experiences when singing and the breathing issues are connected. For the past ten years she has also suffered with general fatigue.
She was of the opinion that the whole process was very useful to her and helped her to understand how tension impacts her breathing, as none of her coaches or singing teachers have ever discussed DB with her. 
  

PARTICIPANT 3. 29-year-old female.
P3 had been having singing lessons since she was 14 years old and  is satisfied with her breathing, stating, ‘I don’t really run out of breath, but when I exhale, I don’t feel I use my breath in an efficient way and when I sing too much air escapes at the top’, 
She reported feeling vocally tired if she does not think technically or has to sing at the top of her voice for an extended period of time. Technically, she feels like she has improved and is aware when ‘the voice is working right and when it is not’ but is not always able to ‘get it right’. She is also aware of many technical issues that relate to the breath and now notices she does not always release her abdomen effectively (SPLAT), which prohibits an organic reflexive inhalation of air, which impacts affects her upper passaggio at E, Eb, F, F#. None of her singing teachers discussed DB with her, but she reports having a problem at the higher range where she feels she pushes her voice. 
The protocol identified mild dysfunctional breathing.
Post-intervention she is now aware that she does not always release her abdominal wall and does not pause between breaths at rest either, which she attributed to an emotional aetiology, that she is now addressing using techniques and strategies learnt in her training as a psychotherapist. Her breathing rate decreased from nineteen breaths per minute to eleven which could have been due to an increase of a 5cm circumference of her rib cage. Although she felt improvement in her breathing, she would still benefit from guidance to retrain her thoracic breathing tendency. (1148)

PARTICIPANT 4. 34-year-old female
P4 has been singing since she was 11 years old and is not satisfied with her breathing, and although it is improving and relates her breathing issues to childhood trauma. 
She reported that ‘ I didn’t learn to breathe well when I was learning to sing, so I am trying to ‘iron it out’ in my 30’s’. She describes her singing technique as ‘almost there’ and that she is learning to unlock her ribs but is very clear that the issues she has with her singing technique are trauma-based that impacts her breathing and has been an issue since she was a child in foster care. She reports that she has tried to talk to various singing teachers about DB, as she was aware of it, but they lacked the knowledge to guide her sufficiently. She does not always think her breathing is dysfunctional, but when her ‘nervous system’ is stressed, it is greatly impacted. The protocol identified she did have DB. 
She was not able to report changes in her singing after the intervention as she had been busy working, but she was much more aware of her ribs and that she had felt ‘emotionally seen’ during the intervention. She was now more aware of her habits and where her tensions were and felt ‘ a lot more in touch with what was lying beneath her DB compared to before, as the intervention allowed her to open up and be vulnerable’. She concluded that assessing singers for DB is crucial as it is very important to identify DB in the singing population. 

[bookmark: _Toc141873921]4.3 Discussion 
Themes that were identified from the case histories were that all participants had been having singing lessons from sixteen to twenty-three years and none of their teachers had ever discussed DBPs, although P4 did ask for help with her breathing with one of her teachers, who was unable to assist her due to lack of knowledge. 
One of the aims of the research was to establish if the participants were aware if they had DB or not. P1 and P2  did not consider that they had DB, P3 suggested that it may not be possible to breathe optimally whilst under pressure and was not sure, whilst P4 thought her breathing was only partly dysfunctional, but not always and depended on ‘how her nervous system was feeling’. 
Although P2, P3 and P4  were aware their breathing patterns were causing problems with their singing, P1 was unaware of her breathing pattern and did not believe she had DB, which would not have been identified using the NMCH, NMJ or SEBQ questionnaires, therefore being missed without the physical and physiological assessments.
P2 did not believe she had DBPs, but her breathing pattern was found to have a dominant thoracic contribution when inhaling, without a pause between breaths as well as being identified with DB by her NMJ and SEBQ  scores, suggesting she was not aware of her DBP. 
P3 was not sure if she had an issue with her breathing but thought she may not be breathing as optimally. Her RR was Grade 3 and she breathed without a pause between inhalation and exhalation, confirming the presence of DB, even though her SEBQ and NMJ questionnaires reported otherwise, again highlighting the importance of a comprehensive screening initiative, as she was unaware of these findings. 
P4 was aware she did not breathe well, attributed to trauma, which was identified from the case-history and confirmed with the questionnaires, physiological and physical assessments and was the only participant who was aware she may have DB, but was unsure what to do about it, highlighting the importance of screening singers. 
Findings suggest that singers were unaware of their DB, even though they may have been aware of difficulties with certain phrases or breath management problems in their repertoire. 
Studies with higher number of participants would be beneficial to explore this further to identify singers with DB, who were unaware. 
Using the protocol allowed for identification of DB in the participants, even when they were unaware of the problem themselves and the holistic approach concurs with a triangulation research method which increases the credibility and validity of research findings (Noble & Heal, 2019). 
As the psychological impact of DB can cause the person to hyperventilate (Howell, 1997) and breathe in the top of the chest, which was observed in all participants, it was taking the NMCH that disclosed P2, P3 and P4’s underlying trauma as the cause of the anxiety-inducing DB(Crockett & Cashwell, 2022), which may have been missed without the NMCH. If the underlying aetiology was due to anxiety, identified by the protocol, then a psychological intervention would be needed, however the biomechanical aspect could be addressed by using the OMT. 
P1 did not report any issues with her breathing and did not think she had DB, although she did say that she pushes too much air when singing at the top of her range. Her initial SEBQ and NMJ results indicated that she did not have DB, however, when she was assessed physically and physiologically, it was apparent that she did have DB patterns, as she had a low BOLT score, low peak-flow reading and  a higher-than-normal RR.
Had P1 only completed the NMJ and SEBQ questionnaires, DB would not have been identified, demonstrating the importance of a holistic assessment protocol to encompass the multiple contributing factors of DB. 
Since the SEBQ and NMJ are used to identify DB in the general population (Kiesel et al., 2017) , which may be sufficient for the general population, although this could be debated, it may not be adequate to identify DB in singers who require a high proficiency of breathing function.  
P2 also did not believe she had DB, but it was identified, and she felt that her tension was from unresolved issues from her childhood, which was identified from the case history, as her BOLT scores were good pre and post-intervention and only a small difference noted in the SEBQ and NMJ questionnaires, but her breathing was thoracic both pre and post-intervention. 

[bookmark: _Toc141873922]4.4 Post intervention 
Post intervention P1’s SEBQ and NMJ  increased, which she explained was due to increased awareness of her breathing habits. In the post intervention NMCH, she mentioned ‘I was not aware of a problem before the assessment and now I am a lot more aware of my breathing now’, and in particular,  notices that she sighs and yawns quite a lot.
P2 showed a slight increase in the SEBQ and NMJ scores and attributed this change to increased awareness of their breathing habits. P2 noticed her breathing is more challenging when performing, feels anxious and tense in life, and has suffered with chronic fatigue for ten years. Post intervention, she described her breathing as ‘Maybe a little better as more aware of areas where she is supposed to breathe into’, but singing feels the same, but is hopeful that by continuing to breathe in an optimal way, it will improve. She still feels her ribs are stuck after the intervention, even though there was a 3cm increase, suggesting that she either needs more treatment to mobilise the costovertebral joints further, however, her BOLT score, RR and peak flow did not change pre and post-intervention, suggesting that for her, the intervention helped to identify the DB was more psychological in aetiology.  
P3 stated she felt better after the intervention and her physiological findings improved, however, she still had issues with her passaggio but is more aware of her ribs when singing, although she does forget at times. 
P4 had an improved MARM score, and her physiological findings improved as demonstrated in Figures 2-7, but psychological influences from trauma were identified as impacting her breathing, quoting, ‘ I feel a lot more in touch with what lies beneath my issues than before the intervention, which has opened me up to be more vulnerable again and in new ways too’.
The findings demonstrate that all participants had an increase in their MARM scores, indicating that there is a biomechanical component associated with DB, irrespective of the underlying aetiology. Addressing this component improved scores in BOLT, RR and peak flow readings for all participants, except P2, whose physiological findings were consistent even with an increase of 3 cm in her MARM score. Her NMCH was able to identify that she felt her breathing issues were psychological, even though her questionnaires did not score high, her breathing was thoracic, and her pause time between breaths was Grade 2, again highlighting the need for a comprehensive assessment protocol to identify maladaptive strategies.
The results represented in Figures 2-7 demonstrate the measurable differences pre and post-intervention of the criteria used to assess DB, which helped to identify the contributing aetiologies of DB even when the singer was unaware.
Two out of the four participants did not show DB when using the questionnaires, but the physical and physiological examinations identified issues with their breathing and suggests that a hands-on approach is more important when assessing singers due to the high demands on breathing that is needed in singing. 
All four participants reported that they suffered with vocal fatigue as well as hoarseness if singing for a long time. In line Van Houtte et al., (2011) DB can cause vocal issues and Nelson et al., (2005) and Pestana et al., (2017) found that singers suffer with MTD and vocal issues more than the general population. 

[bookmark: _Toc141873923]4.5 Limitations 
The study did provide useful baseline data and indicated that the protocol and intervention were effective and identified DB in singers, however, the study only included four participants and must considered in-line with the identified conclusions. Consequently, further research with increased participant numbers, and male participants, would allow a more comprehensive analysis of DB in singers, and identify if there are different  trends in men and women due to different physiology. 
It could be useful to increase the time period of the research to twelve weeks to allow for individual treatment plans relating to the frequency of the intervention and duration. 
It must be noted the DB assessment protocol did not consider the control of the exhalation of the breath, which is needed in singing and would require separate research and development of an appropriate protocol, which would include assessing the suitability of the protocol developed for this study of inhalation. 
Breath support and flow seem to be a controversial topic within the singing community (Morris & Hutchinson, 2017) and more research into the efficiency of breath use and rib activity when producing tone on the exhalation may be beneficial, as inefficient exhalatory patterns may also be detected, such as not enough air flow, too much or flow, ribcage collapsing or being fixed, or abdominal tension.


[bookmark: _Toc141873924]5 Conclusion and recommendations 
Due to lack of awareness and identification of  DB, a comprehensive analysis of each participant’s results endorses the appropriateness of this protocol allowing identification and categorisation to be established, with OMT demonstrating improvements in the biomechanical influence of DBPs, resulting in increased MARM scores in all participants, indicating on initial analysis, that without a comprehensive assessment considering psychological, biomechanical, and physiological factors, DB cannot be diagnosed accurately, supporting the literature that DBPs are often unrecognised, and people can be unaware they have issues.
The singers were unaware the problems they were experiencing were an aspect of DB, as they had never heard this term mentioned by their singing teachers, which leads to hypothesising that singing teachers could benefit from understanding and becoming proficient in assessing for DBPs. Just as people can train in first aid, teachers and voice coaches could receive training and support, ensuring competency, to assess for DB (Kiesel et al., 2017), so singers could  be referred accordingly to an informed clinician for OMT, which this research shows has had a positive impact on the participant's breathing techniques as evidenced by the improvement in P1, P3 and P4. Additionally, clinicians may require training, as although they may be familiar with the assessments and intervention techniques, they may not be aware that they all need to be performed in a comprehensive way.
Initial findings support this, so it would be beneficial to trial the protocol with larger number of participants and expand the study to consider male participants and establish whether this protocol could be used in music conservatoires and extended to wind instrument players also. 
The implication of these findings could indicate that there are many singers with vocal issues who have undiagnosed DBPs, not receiving the most appropriate treatment; DB is highly treatable when identified and could help singers establish successful careers. 
The intervention does help with the biomechanical aspect of breathing, and it is envisioned that this protocol will be beneficial to the whole population and not just singers. 
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Where research activity is carried out in collaboration with an external organisation
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	YES
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	NO
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SECTION E: Details of Research Activity
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	Indicative title:
	To test whether the protocol developed in Module 1 will adequately identify dysfunctional breathing patterns in singers and then if osteopathic intervention will improve any findings.
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	Proposed start date:
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	Proposed end date:
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· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
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· What the research activity will add to the body of knowledge 
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	Purpose of Research Activity

To identify and categorise dysfunctional breathing patterns in ten singers who are not aware of the problem, by using the evidence-based protocol I developed in module 1 and then using osteopathic manual techniques to mobilise the costo-vertebral joints of the rib cage to improve rib mobility and then to reassess the identified singers to verify if the dysfunctional breathing patterns have changed and improved. There is no gold standard protocol for assessing dysfunctional breathing and 10% of the population have been identified with this issue. It is well established in the singing community and research that poor breathing can lead to voice issues. As a qualified and registered osteopath and singer, this study will help to inform and develop my own practice.
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	Research Question
Is it possible to improve breathing function in singers identified with dysfunctional breathing  by the application of osteopathic manual therapy?
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To identify whether the protocol to screen for dysfunctional breathing in singers is feasible and if singers identified with dysfunctional have improved outcomes after osteopathic manual therapy intervention. 
The outcomes would be measured pre and post manual therapy intervention of singers identified and categorised with dysfunctional breathing.
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	Objectives of Research Activity
To identify singers with dysfunctional breathing and assess if there is any consequence from the therapeutic osteopathic intervention.
If deemed useful and successful, the findings will impact on my professional practice and potentially to the wider community of osteopaths working with singers.


(this box should expand as you type)
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	Proposed methods (maximum 600 words)

I have decided to use the pragmatic paradigm, allowing me to use mixed methods to collect my data. 

The inclusion criteria will be that the patients/participants must be singers with dysfunctional breathing patterns (DBPs). The exclusion criteria is that if someone has underlying pathology that could potentially be creating DBPs, who will be discounted from the study (Patino, 2018) to avoid as this could have a bearing on the results. 

Participants eligibility will be established at the initial consultation in a private clinical setting. 
Each participant will be examined using the physical assessment of dysfunctional breathing protocol, using the BOLT, Oximetre, Powerbreathe tool and MARM assessment, NMQ and SEBQ questionnaires, will be completed at this stage.

For the following three weeks, each participant will have weekly osteopathic manual therapy to mobilise their rib heads. After each manual therapy session, I will test using the BOLT, Oximetre, Powerbreathe tool and MARM assessment. At the end of the final manual therapy session, the participants will be asked to redo the NMQ and SEBQ questionnaires. 
In addition, they will be asked to self-evaluate using a follow-up questionnaire, specifically to assess their subjective experience. Follow up semi-structured interviews may be conducted on a sample of participants to explore their experiences and gather more qualitative data.

Using triangulation of methods provides comprehensive exploration and data gathering.
Clinical work consists of physical examination and case history taking, establishing how patients are feeling, so there will be comprehensive evaluation assessing changes following the intervention of identified singers with dysfunctional breathing patterns. 

.
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	Location of research activity
Identify all locations where research activity will take place.
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6 Brownlow Road, London, N3 1NA , where there is a private clinic. 
(this box should expand as you type)
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	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants.

	13
	
NA
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	Use of documentation not in the public domain: Are any documents NOT publicly available?   

	NO
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	YES
	☐
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	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with prevailing data protection law of the country in question and England and Wales.
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(this box should expand as you type)



SECTION F: Scope of Research Activity
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	Use of a questionnaire or similar research instrument?
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	Use of interviews?
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	Use of diaries?
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	Participant observation with their knowledge?
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	Participant observation without their knowledge?
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	Use of video or audio recording?
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	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒
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	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	10
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	11
	Investigation of participants involved in illegal activities?
	☐
	☒

	12
	Use of procedures that involve deception?
	☐
	☒

	13
	Administration of any substance, agent or placebo?
	☐
	☒

	14
	Working with live vertebrate animals?
	☐
	☒

	15
	Other primary data collection methods, please explain in this box
For example, ‘focus groups’. Please indicate the type of data collection method(s) in this box and tick the accompany box.
	☐
	☒

	16
	Details of any other primary data collection method:
NA


(this box should expand as you type)
	
	


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION G: Intended Participants
	1
	Who are the intended participants:
	
YES
	
NO

	2
	Students or staff at the University?
	☐
	☒

	3
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	4
	Vulnerable adults?
	☐
	☒

	5
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	6
	Prisoners?
	☐
	☒

	7
	Young offenders?
	☐
	☒

	8
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	9
	People engaged in illegal activities?
	☐
	☒

	10
	Others (please identify specifically any group who may be unable to give consent) please indicate here and tick the appropriate box.

	☐
	☒

	11
	Other – please indicate here:
 NA
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	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	13
	How many participants are expected?

	I need to identify 3-5 singers with DBPs and will screen at a voice academy. Once I have recruited five singers I will stop looking and if I do not find any suitable participants in the academy, I will approach other music colleges to ask permission to screen their adult student singers, as well as contacting the opera houses and West End shows.

(this box should expand as you type)

	14
	Who will the participants be?

	Student or professional singers

(this box should expand as you type)

	15
	How will you identify the participants?
	
By screening singers for dysfunctional breathing patterns using the Module 1 protocol

(this box should expand as you type)





	16
	Information for participants:
	
YES
	NO
	
N/A

	17
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	18
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	19
	Will you obtain written consent for participation?
	☒
	☐
	☐

	20
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	21
	If the research is observational, will you ask participants for their consent to being observed?
	☒
	☐
	☐

	22
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	23
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	24
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	25
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	26
	If NO to any of above questions, please give an explanation 

	27
	NA

(this box should expand as you type)



	28
	Information for participants:
	
YES
	NO
	
N/A

	29
	Will participants be paid?
	☐
	☒
	☐

	30
	Is specialist electrical or other equipment to be used with participants?
	☒
	☐
	☐

	31
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	32
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	33
	If YES to any question, please provide full details 

	34
	I will be using a PowerBreathe tool to assess for strength of inhalation and an Oximetre to test for oxygen blood levels.
My treatment couch/bench is hydraulic allowing ease of examination and access, so I have to make sure I warn people that I will be lowering or increasing the height of the couch/bench, so not to shock them.







SECTION H: Anticipated Risks
	1
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	2
	Full risk assessment completed and appended? 

	Yes 
	☐

	
	
	No
	☒

	3
	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	4
	Risk to Participant: They could feel uncomfortable getting undressed in a clinical session having a physical examination. Once I reach the cohort number, I would stop the screening and some participants may feel upset if they are not chosen. 
However, I would advise them that I could still treat them in my professional capacity, but that they would not be part of the study.

	I take a patient centred approach and inform them of what the procedure will be and offer reassurance throughout the session and I adhere to professional standards in accordance of my regulatory body, The General Osteopathic Council. Everyone is advised that they can bring a chaperone with them, if that helps them feel more comfortable.

	5
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities.

	
	

NA


	6
	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to Investigator:
I work alone, so there is a risk to my personal safety. 
I may not be able to recruit participants if there is no interest, or I may have too many people wanting to participate. DBPs can have an emotional contribution, so I will have to be very sensitive about managing potentially vulnerable people. 
	
I schedule appointments and there are other people working in the building and I have a diary and my husband is privy to my work schedule and I check in with him throughout the day.


(this box should expand as you type)

	7
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to University:

There is a risk that I could bring the university into disrepute.



(this box should expand as you type)
	How will you mitigate the Risk to University:

I will adhere to the guidelines of my professional governing body, the general osteopathic council as well as the university’s ethical guidelines.
I will work closely with my university research supervisor, who is experienced with overseeing research projects.

(this box should expand as you type)



	8
	Disclosure and Barring Service

	9
	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	10
	Does your research require you to hold a current DBS Certificate?
	☐
	☒
	☐



SECTION I: Feedback, Consent and Confidentiality
	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	I will provide participants with the opportunity for a debrief and details of the study when they provide their consent to take part. They will be provided with appropriate contact information to request for a debrief, if required.


	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	
The participants will be provided with an information sheet about the study, and they will be asked to sign a consent form prior to them completing paper questionnaires. Each participant will be given a unique identifier so that can remain anonymous in the study. All paperwork will be stored in a secure filing cabinet and kept in a locked office. When the data is analysed on the computer, the information will be password protected. Participants will be allowed to withdraw their consent at any time. 


	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	I have to comply with the research data  management policy  to protect the participants by providing  a unique identifier to protect their identity in the written research document. None of their personal information will be used. Only the researcher will have access to their personal information, and I will also comply with the university research data management policy. 

 



SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	1
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person.
	x
	☐

	2
	If YES, provide a description of the data and explain why this data needs to be collected: 

	
	 I will be collecting their written informed consent and they will be completing written questionnaires. Written notes are my preferred method and are in line with my current clinical protocol . All personal data and information about patients in this instance, will be kept securely in a locked cabinet in an office. 

	3
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
x

	4
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	
	NA

(this box should expand as you type)



	5
	
Will the research activity involve storing personal data and/or special category data on one of the following:
	YES
	NO

	6
	Manual files (i.e. in paper form)?
	☒
	☐

	7
	University computers?
	☐
	☒

	8
	Private company computers?
	☐
	☒

	9
	Home or other personal computers?
	☒
	☐

	10
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	11
	“Cloud” storage or websites?
	☒
	☐

	12
	Other – specify:

	☐
	☒

	13
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of password protection, encryption, anonymisation and pseudonymisation:

	
	All data will be kept in password protected cloud storage on the company’s Office 365 system which will not be shared.
Any USB sticks used to store or transfer data will be password protected. All participants will be given a unique identifier to ensure confidentiality and this list will be kept securely in the password protected folder.


	14
	All Data Storage

	15
	Will the research activity involve any of the following activities:
	YES
	NO

	16
	Electronic transfer of data in any form?
	☐
	☒

	17
	Sharing of data with others at the University?
	☐
	☒

	18
	Sharing of data with other organisations?
	☐
	☒

	19
	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	20
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	21
	Publication of data that might allow identification of individuals?
	☐
	☒

	22
	Use of data management system?
	☐
	☒

	23
	Data archiving?
	☐
	☒

	24
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and DPA (and/or any international equivalent):

	
	NA

	25
	List all who will have access to the data generated by the research activity:

	
	The principal researcher, 


(this box should expand as you type)

	26
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	The principal researcher.


(this box should expand as you type)

	27
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
	

All data will be kept in secure filing cabinets , any cloud storage will not be shared and any USB sticks used to store or transfer data will be password protected, and will be reformatted at the end of the project in order to destroy the data. The data will be stored until the completion of the project and then deleted. 



	28
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	
	
NO

(this box should expand as you type)

	29
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

	YES
	☒

	
	
	NO
	☐

	30
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒

	
	
	NO
	☐





SECTION K: Declaration
	31
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	
	Signature of applicant:
	Josephine Halsall
	Date:




For STUDENT Submissions:
	32
	Director of Studies/Supervisor:
	
	Date:

	33
	Signature:
	

	



For STAFF Submissions:
	34
	Academic Director/ Assistant Dean:
	
	Date:

	35
	Signature:
	

	






 



[bookmark: _Toc141873928]Appendix 2 Consent form 

[image: ]
Participant Consent Form 
RESEARCH TO ASSESS FOR DYSFUNCTIONAL BREATHING IN SINGERS
Consent to take part in research
 I………………………………………….……………………voluntarily agree to participate in this research study.
 I understand that even if I agree to participate now, I can withdraw at any time. I can refuse to answer any questions but understand this would result in me being discounted from the study because the researcher requires all participants to answer all questions.
I understand that I can withdraw permission to use data from my interview within two weeks after the interview, in which case the material will be deleted.
 I have had the purpose and nature of the study explained to me in writing and I have had the opportunity to ask questions about the study.
 I understand that participation involves a physical examination that will be conducted by the researcher, who is  a qualified osteopath and will take place in a professional clinical setting. 
I understand that the researcher will discharge duty of care and refer me to my GP if the researcher identifies asthma, hypoxia or any other breathing condition that may need medical intervention.
I also understand that I will be answering questionnaires.
 I understand that I will not benefit directly from participating in this research.
I understand that all information I provide for this study will be treated confidentially.
 I understand that in any report on the results of this research my identity will remain anonymous and will be done by changing my name and disguising any details of my interview which may reveal my identity or the identity of people I speak about. 
I understand that disguised extracts from my interview may be quoted in the researcher’s dissertation .
I understand that if I inform the researcher that myself or someone else is at risk of harm they may have to report this to the relevant authorities - they will discuss this with me first but may be required to report with or without my permission. 
 I understand that signed consent forms and original data will be retained on a password secured computer in line with GDPR legislation that covers data protection, storage retention and destruction, which can only be assessed by the researcher. Analysis of the data will be included in the dissertation which will be seen by the dissertation supervisor and relevant university staff and exam board members until such time the results of the dissertation have been authenticated. 
I understand that a transcript of my interview in which all identifying information has been removed will be retained for two years from the date of the exam board.

 I understand that under freedom of information legalisation, I am entitled to access the information I have provided at any time while it is in storage as specified above.
 I understand that I am free to contact any of the people involved in the research to seek further clarification and information.
Josephine Halsall, Registered Osteopath and member of the General Osteopathic Council, Advanced Postgraduate Opera studies,  is conducting this research as part fulfilment of a Post Graduate Master’s degree in Voice pedagogy with the University of Wales Trinity Saint David. Pippa Anderson is the academic supervisor from the Voice Study Centre, The Gattinetts 4CD Office 1 Hadleigh Road East Bergholt, Suffolk, CO7 6QT.
 pippa@voicestudycentre.com,   jo@jhaosteo.com
Signature of research participant
----------------------------------------------------------------
Signature of participant Date
Signature of researcher
I believe the participant is giving informed consent to participate in this study.
-----------------------------------------------------------------
Signature of researcher Date













[bookmark: _Toc141873929]Appendix 3 Method Design 
A PULSE  OXIMETRE  is a device that can accurately and continuously monitor the oxygen levels in the blood non-invasively, alerting me if patients need urgent medical care (Chan et al, 2013), especially as silent hypoxia can occur in patients infected with SARS-CoV-2 ( covid) and can be diagnosed with a pulse oximeter ( Rahman et al., 2023).
PEAK FLOW metre is a device that is used to reliably diagnose and monitor Asthma and other lung diseases effectively by measuring the maximum forced expiration after full inspiration (Jumbo et al, 2022), which will allow screening for health issues in singers that may need referring to a different health care provider, ensuring the researcher remains within their professional competencies. 
QUESTIONNAIRES are completed by the participant to gather data of their perceptions and symptoms of their breathing that can be measured quantitively and recorded.  
SELF-EVALUATION OF BREATHING QUESTIONNAIRE (SEBQ) consists of 25 questions that measure the severity of breathing-related symptoms and has a high test–retest reproducibility (Mitchell et al., 2016) and shows a good correlation with the NMQ (Courtney & Cohen, 2006) and is completed by the participant
NIJMEGEN QUESTIONNAIRE (NMQ)The NMQ is a screening tool based on self-reported symptoms to identify patients with hyperventilation complaints and incorporates 16 items that relate to stress, respiration and anxiety (Dixhoorn & Folgering, 2015), and has been shown to be reliable and effective for screening patients with hyperventilation complaints (Grammatopoulou, et al., 2014), however, it lacks psychometric properties (Olgivie et al., 2019)  and a multi-component evaluation is recommended (Dixhoorn & Folgering, 2015) as this provides greater accuracy of symptoms experienced by a patient (Olgivie et al., 2019) and is completed by the participant.
NON- MEDICAL CASE HISTORY, including a series of pre-intervention questions (Appendix 6) to ask about their experience of breathing singing pre and post-intervention as well as general health issues. 
[bookmark: _Hlk115260471]BLOOD OXYGEN LEVEL TEST (BOLT)  or breath holding time, is a test that involves a person exhaling fully and then timing how many seconds pass before the they feel the need to inhale. This is a dependable test as self-control cannot improve the hold time of the breath (McKeown, 2021; Halsall, 2022) and a low score is indicative of DB ( McKeown, 2021) 
ADULT BREATHING CLASSIFICATION (ABC)  classifies and categorises DBPs from grade 0 -4 including a healthy BP, by assessing the respiratory rate, regulation, amplitude, pause in breath, BP (diaphragmatic, thoracic, or clavicular), mode of breathing (nasal/oral or both) (McKeown, 2021; Halsall, 2022). Adult Breathing Classification (ABC)  classifies and categorises DBPs from grade 0 -4 including a healthy BP, by assessing the respiratory rate, regulation, amplitude, pause in breath, BP (diaphragmatic, thoracic, or clavicular), mode of breathing (nasal/oral or both) (McKeown, 2021; Halsall, 2022).
MANUAL ASSESSMENT OF RESPIRATORY MOTION (MARM) & HI/LOW (Courtney, 2008).
The MARM examination is a valid and reliable clinical and research assessment that consists of observing and physically palpating the patient to measure thoracoabdominal balance by checking the posterior expansion of the back and lateral movement of the ribs and has been shown to have good inter-examiner reliability to assess for breathing movement and the HI/LOW examination checks visually and manually for clavicular or abdominal breathing (Courtney & Dixhoorn, 2008;  Courtney & Cohen, 2008).


[bookmark: _Toc141873930]Appendix 4 - Nijmegen Questionnaire (NMJ)

	
	Never

(0)
	Rarely

(1)
	Sometimes

(2)
	Often

(3)
	Very often
(4)

	Chest pain
	
	
	
	
	

	Feeling tense
	
	
	
	
	

	Blurred vision 
	
	
	
	
	

	dizzy spells
	
	
	
	
	

	feeling confused
	
	
	
	
	

	faster or deeper breathing
	
	
	
	
	

	short of breath
	
	
	
	
	

	tight feelings in chest
	
	
	
	
	

	bloated feeling in stomach
	
	
	
	
	

	tingling fingers
	
	
	
	
	

	unable to breathe deeply
	
	
	
	
	

	stiff fingers or arms
	
	
	
	
	

	tight feelings round mouth
	
	
	
	
	

	cold hands or feet
	
	
	
	
	

	palpitations
	
	
	
	
	

	feelings of anxiety
	
	
	
	
	


A score of over 23 out of 64 suggest a positive diagnosis of hyperventilation syndrome.




[bookmark: _Toc141873931]Appendix 5 - The Self Evaluation of Breathing Questionnaire (SEBQ)
	
	0
	1
	2
	3

	I get easily breathless out of proportion to my fitness
	
	
	
	

	I notice myself breathing shallowly
	
	
	
	

	I get short of breath, reading & talking
	
	
	
	

	I notice myself sighing
	
	
	
	

	I notice myself yawning
	
	
	
	

	I feel I cannot get a deep or satisfying breath
	
	
	
	

	I notice that I am breathing irregularly
	
	
	
	

	My breathing feels stuck or restricted
	
	
	
	

	My ribcage feels stuck or restricted
	
	
	
	

	I notice myself breathing quickly 
	
	
	
	

	I get breathless when I’m anxious
	
	
	
	

	I find myself holding my breath
	
	
	
	

	I feel breathless in association with other physical symptoms
	
	
	
	

	I have trouble coordinating my breathing when I’m speaking
	
	
	
	

	I can’t catch my breath
	
	
	
	

	I feel that the air is stuffy, as if not enough air in the room
	
	
	
	

	I get breathless even when I am resting 
	
	
	
	

	My breath feels like it does not go in all the way
	
	
	
	

	My breath feels like it does not go out all the way
	
	
	
	

	My breathing is heavy
	
	
	
	

	I feel that I am breathing more 
	
	
	
	

	My breathing requires work
	
	
	
	

	My breathing requires effort
	
	
	
	

	I find myself breathing through my mouth during the day
	
	
	
	

	I breathe through my mouth at night while I sleep
	
	
	
	

	Total 
	

	A score greater than 11 may indicate problems with breathing


Scoring: (0) never/not true at all; (1) occasionally/a bit true; (2) frequently-mostly true; and (3) very frequently/very true



[bookmark: _Toc141873932]Appendix 6 Non-medical case history 
CASE HISTORY is part of the method to ensure participant meets the inclusion criteria.
Oximeter reading 
Peak Flow metre reading
Pre-intervention 
1 ) How long have you been singing?
2 ) Do you suffer from asthma or any breathing illnesses which require medical intervention? 
3) Do you run out of breath or are you satisfied with your breath control when singing?
4) Do you have any issues with breathing in life or are you satisfied with your breathing? 
5) Do you experience any vocal issues such as hoarseness, decreased stamina, pain in the throat, decreased range, loss of power, fatigue, change of tone, breathlessness, the sensation of a lump in the throat, or inability to complete long singing phrases? 
If so, can you explain what they are and how long have you experienced these symptoms?
If you have been experiencing vocal symptoms for more than two weeks, referral to an ENT consultant via the British Association of Performers, Artists and Musicians (BAPAM) for an assessment should be made.
6) How would you describe your singing technique and ability at the moment? 
7) If you consider you have a problem with your singing technique, what do you think the cause is?
Emotional, physical, physiological 
8) If you consider you have a problem, is it ongoing or a recent development?
9) Have any of your singing teachers or coaches discussed dysfunctional breathing with you? 
10) If so, do you consider that you have dysfunctional breathing?
11) do you have any other information you would like to offer or add?
Post Intervention
How would you describe your breathing when singing at this current time?
How would you describe your breathing in general life?
If before the intervention you mentioned that you had an issue, how do you feel after the intervention?
How would you describe your singing technique and ability since the intervention?
Before the intervention, if you considered the problem emotional, physical, or physiological, do you have a better understanding since the intervention of what the underlying issue is?
If you felt you had voice issues before the intervention, how are they since?
Do you have any other information you would like to offer or add?
[bookmark: _Toc141873933]Appendix 7- Adult Breathing Criteria (ABC) and BOLT score  (McKeown) 
	                                                                ADULT BREATHING PATTERNS (ABC)

	Observation of Breathing 
	Normal Ventilation 
	Grade 1
	Grade 2
	Grade 3
	Grade 4

	 
Respiratory rate per minute 

	

10-12 breaths
	

12-14 breaths 
	

14-16 breaths
	

16-20 breaths 
	

20-25 breaths

	
Regulatory of breathing pattern 


	Regular 
	Regular
	Relatively regular
	Irregular
	Rapid * Air trapping

	
Amplitude of breath


	

Normal
	

Normal
	
Higher than normal
	
Higher or lower than normal
	
Higher or lower than normal

	
Natural pause following expiration 

	

2-3 seconds

	

1-2 seconds
	

1 second 
	

No pause 
	

No pause

	

Breathing pattern 


	
Primarily driven by the diaphragm 
	
Primarily driven by the diaphragm
	
Breathing is diaphragmatic or thoracic 
	
Breathing is thoracic 
	
Breathing is thoracic or clavicle

	Mode of breathing 
	Nasal
	Nasal
	Oral Nasal 
Oral/Nasal
	Oral Nasal
Oral/Nasal
	Oral Nasal
Oral/Nasal

	
 Bolt Score 


	
30 seconds plus
	
20-30 seconds
	
15-20 seconds 
	
10-15seconds
	
5-10 seconds






[bookmark: _Toc141873934]Appendix 8 – The MARM
The 3 MARM measurement variables are summarised in Figure 6.1 below (Courtney, 2008). 
(1) Volume = angle formed between upper line and lower line (area AB).
(2) Balance = difference between angle made by horizontal axis (C) and upper line (B) and horizontal and lower line (AC–CB).
(3) Percent rib cage motion = area above horizontal/total area between upper line and lower line 9 100 (AC/AB 9 100).
[image: A screenshot of a computer
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[bookmark: _Toc141873935]Appendix 9 Coded Non-Medical Questionnaires

P.1 ( 25 years old)
CASE HISTORY is part of the method to ensure participant meets the inclusion criteria.
Oximeter reading 100
Peak Flow metre reading350
Pre-intervention 
1 ) How long have you been singing? 
Since I was 8-9 years old in choirs as well as singing lessons, so sixteen or seventeen years.
2 ) Do you suffer from asthma or any breathing illnesses which require medical intervention? 
No
3) Do you run out of breath or are you satisfied with your breath control when singing? 
I occasionally run out of breath when singing and think it may perhaps be as I am not supporting enough.
4) Do you have any issues with breathing in life or are you satisfied with your breathing? 
It is all ok
5) Do you experience any vocal issues such as hoarseness, decreased stamina, pain in the throat, decreased range, loss of power, fatigue, change of tone, breathlessness, the sensation of a lump in the throat, or inability to complete long singing phrases? 
If I sing a lot then I get hoarse and it lasts for about 1-2 days. 
I sing in a chapel choir on Monday nights and the next day I am hoarse.

If so, can you explain what they are and how long have you experienced these symptoms?
It’s not all the time and is fine today but if I have to do opera scenes which is physically and vocally tiring, my voice fatigues. I find it harder to concentrate on technique when having to move around.
If you have been experiencing vocal symptoms for more than two weeks, referral to an ENT consultant via the British Association of Performers, Artists and Musicians (BAPAM) for an assessment should be made.
6) How would you describe your singing technique and ability at the moment? 
I have a lot of jaw and tongue tension and am practising singing with tongue protruding and engaging support. I am also thinking about expanding my ribs before singing.
7) If you consider you have a problem with your singing technique, what do you think the cause is?
Emotional, physical, physiological 
Physical as it’s definitely my jaw and tongue.
8) If you consider you have a problem, is it ongoing or a recent development?
The jaw issue has been going on for a few years and I did wear braces aged 13-14 year. My teacher highlighted my tongue issue at the end of 2021, before my auditions.
9) Have any of your singing teachers or coaches discussed dysfunctional breathing with you?
No
10) If so, do you consider that you have dysfunctional breathing?
No
11) do you have any other information you would like to offer or add?
No

Post Intervention
1) How would you describe your breathing when singing at this current time?
I notice that I am still pushing air too much but I feel I can expand my ribs more.
2) How would you describe your breathing in general life?
it seems ok and I don’t get breathless after exercise,  but I have now noticed that I sign and yawn quite a lot
3) If before the intervention you mentioned that you had an issue, how do you feel after the intervention?
I was not aware of a problem before the assessment and now I am a lot more aware of my breathing now.
4) How would you describe your singing technique and ability since the intervention? 
Definitely better. The tongue is still an issue, but the sound is better.
5) Before the intervention, if you considered the problem emotional, physical, or physiological, do you have a better understanding since the intervention of what the underlying issue is?
I definitely feel I have more understanding of breathing but I feel I need to read more. When looking online, DB is mentioned in relation to the general population, but there is nothing online for singers.
6) If you felt you had voice issues before the intervention, how are they since?
My voice is ok if I don’t push too much but I am still croaky after a long rehearsal.
7) Do you have any other information you would like to offer or add?
No
Participant 2 
CASE HISTORY is part of the method to ensure participant meets the inclusion criteria.
Oximeter reading 99
Peak Flow metre reading 400
Pre-intervention 
1 ) How long have you been singing? 
On and off for 19 years – I did an undergraduate drama course and now I am nearly finishing a postgraduate opera course.
2 ) Do you suffer from asthma or any breathing illnesses which require medical intervention? 
No
3) Do you run out of breath or are you satisfied with your breath control when singing? 
When performing breathing is definitely more challenging than when practising due to anxiety. 
4) Do you have any issues with breathing in life or are you satisfied with your breathing? 
Sometimes I feel like I can't take in a full breath, which happens mostly in the mornings. I do yoga to try and create more space- I feel like I don’t have enough space.
5) Do you experience any vocal issues such as hoarseness, decreased stamina, pain in the throat, decreased range, loss of power, fatigue, change of tone, breathlessness, the sensation of a lump in the throat, or inability to complete long singing phrases?  
Voice does feel tense and still trying to figure out my technique for singing. I generally have vocal fatigue if  I sing a lot but also have daily fatigue and struggle to find vocal placement.

If so, can you explain what they are and how long have you experienced these symptoms? 
General fatigue for about 10 years and singing wise I have tried to improve but I struggle a lot with tongue and neck tension.
If you have been experiencing vocal symptoms for more than two weeks, referral to an ENT consultant via the British Association of Performers, Artists and Musicians (BAPAM) for an assessment should be made.
6) How would you describe your singing technique and ability at the moment? 
I am getting there and getting better and can now sing Mozart – still not comfortable singing it but I can sing it now. I have difficulty in the passaggio at C5-F5
7) If you consider you have a problem with your singing technique, what do you think the cause is?
Emotional, physical, physiological 
Bad technique, but not sure what though.
8) If you consider you have a problem, is it ongoing or a recent development?
It is ongoing and not sure what the problem is and I want to demystify the problem.
9) Have any of your singing teachers or coaches discussed dysfunctional breathing with you? 
No
10) If so, do you consider that you have dysfunctional breathing?
No
11) do you have any other information you would like to offer or add?
It has always puzzled me why I get out of breath when running and I get a pain in the throat and chest. I  like swimming but struggle with front crawl as cant catch my breath or breath in properly.
Post Intervention
1) How would you describe your breathing when singing at this current time?
2) 
Feels the same.
3) How would you describe your breathing in general life?
Maybe a little better as more aware of areas where she is supposed to breath into.
4) If before the intervention you mentioned that you had an issue, how do you feel after the intervention?
Like there is hope to resolve all my tensions as feel the tension is connected to my breathing.
5) How would you describe your singing technique and ability since the intervention?  The same
6) Before the intervention, if you considered the problem emotional, physical, or physiological, do you have a better understanding since the intervention of what the underlying issue is? 
Yes, it feels as if my ribs are stuck.
7) If you felt you had voice issues before the intervention, how are they since?
Same

8) Do you have any other information you would like to offer or add?
It has been useful to understand that tension and anxiety impact breathing
Participant 3
CASE HISTORY is part of the method to ensure participant meets the inclusion criteria.
Oximeter reading 100
Peak Flow metre reading 400
Pre-intervention 
1 ) How long have you been singing? 
I have been having singing lessons for fifteen years since I was 14 years old and completed my undergraduate training at Leeds College of Music and am now half way through post graduate opera studies. 
2 ) Do you suffer from asthma or any breathing illnesses which require medical intervention? 
No
3) Do you run out of breath or are you satisfied with your breath control when singing?
 I don’t really run out of breath, but when I exhale I don’t feel I use my breath in an efficient way and when I sing too much air escapes at the top.
4) Do you have any issues with breathing in life or are you satisfied with your breathing? 
 Satisfied.
5) Do you experience any vocal issues such as hoarseness, decreased stamina, pain in the throat, decreased range, loss of power, fatigue, change of tone, breathlessness, the sensation of a lump in the throat, or inability to complete long singing phrases? 
I do get vocally tired if singing sometimes when not thinking technically or singing at the top of the register for a while.
If so, can you explain what they are and how long have you experienced these symptoms? 
I get vocally tired – nothing severe, but when stops singing feels as if voice is ‘set high’, especially when doing lots of blocking in opera scenes.
If you have been experiencing vocal symptoms for more than two weeks, referral to an ENT consultant via the British Association of Performers, Artists and Musicians (BAPAM) for an assessment should be made.
6) How would you describe your singing technique and ability at the moment? 
I feel aware of it not working well but when it is, I don’t know what I do to get it right. It is better than it was though.

7) If you consider you have a problem with your singing technique, what do you think the cause is?
Emotional, physical, physiological 
Multiple things, as singing starts with the breath and if release is not relaxed it’s harder to sing. I am confused about the pelvic floor. At my passaggio Eb, E, F, F#, I feel I need to tilt and use whining, moaning and silent laughing as  strategies to help the transition.
8) If you consider you have a problem, is it ongoing or a recent development?
Ongoing physical bad habits such as pushing at the top of the register. 
9) Have any of your singing teachers or coaches discussed dysfunctional breathing with you? 
No
10) If so, do you consider that you have dysfunctional breathing?
Depends on what DB is but may not be breathing optimally and wonders how possible it is if under pressure.
11) do you have any other information you would like to offer or add?
I have a tendency to roll my shoulders in, especially on the left side which gets painful during the day.
Post Intervention
1) How would you describe your breathing when singing at this current time?
Sometimes cant let the abdominal wall release ( SPLAT breath), but when I do I make sure to allow the ribs to also expand.
2) How would you describe your breathing in general life?
It is OK but sometimes holds it in when feeling nervous and can notice shallow breathing. I am training to be a psychotherapist, so I use techniques to check in to see how I am feeling.


3) If before the intervention you mentioned that you had an issue, how do you feel after the intervention?
I feel much better after the intervention  but still have the passaggio issue.
4) How would you describe your singing technique and ability since the intervention? 
I feel more aware of what the ribs are doing but I do forget when singing.
5) Before the intervention, if you considered the problem emotional, physical, or physiological, do you have a better understanding since the intervention of what the underlying issue is?
Well, I think the lack of pause between breaths is emotional and a bad habit.
6) If you felt you had voice issues before the intervention, how are they since?
Same
7) Do you have any other information you would like to offer or add?
 No
Participant 4 
P.4 
CASE HISTORY is part of the method to ensure participant meets the inclusion criteria.
Oximeter reading 100
Peak Flow metre reading 550
Pre-intervention 
1 ) How long have you been singing? 
For 23 years, since I was 11 years old when I started singing lessons and then went to music college for undergraduate studies and am now finishing post graduate studies at a UK conservatoire. 
2 ) Do you suffer from asthma or any breathing illnesses which require medical intervention? 
No

3) Do you run out of breath or are you satisfied with your breath control when singing?
No, but it is getting better.
4) Do you have any issues with breathing in life or are you satisfied with your breathing? 
I definitely do not breathe well but it’s due to trauma.
5) Do you experience any vocal issues such as hoarseness, decreased stamina, pain in the throat, decreased range, loss of power, fatigue, change of tone, breathlessness, the sensation of a lump in the throat, or inability to complete long singing phrases? 
To a small degree if not supporting well and over sings, I can get breathy and a bit hoarse.
If so, can you explain what they are and how long have you experienced these symptoms?
A lot less in the past few years as I didn’t learn to breathe well when I was learning to sing, so I am trying to ‘iron it out’ now in my thirties.
If you have been experiencing vocal symptoms for more than two weeks, referral to an ENT consultant via the British Association of Performers, Artists and Musicians (BAPAM) for an assessment should be made.
6) How would you describe your singing technique and ability at the moment? 
On the precipice of being really healthy and am integrating last pieces of the puzzle. I am learning to unlock my ribs and be present and feel safe in my thoracic cavity.
7) If you consider you have a problem with your singing technique, what do you think the cause is?
Emotional, physical, physiological 
Childhood and ongoing Trauma

8) If you consider you have a problem, is it ongoing or a recent development?
Since childhood but a lot of healing has happened.
9) Have any of your singing teachers or coaches discussed dysfunctional breathing with you? 
Not really. I am aware of DB and that it is complex and lots of teachers do not know about it. I did mention it to a teacher once but they were not able to help me as did not know about it.
10) If so, do you consider that you have dysfunctional breathing?
It may be partly dysfunctional sometimes, but definitely not always as it depends on ‘where my nervous system is at’.
11) do you have any other information you would like to offer or add?
No
Post Intervention
1) How would you describe your breathing when singing at this current time?
60-70% efficient but has not sung in the last ten days as I have been working but I have become more aware of my ribcage.
2) How would you describe your breathing in general life?
Not deep enough
3) If before the intervention you mentioned that you had an issue, how do you feel after the intervention?
Feels ‘seen emotionally’ and more aware of habits and where tensions are, especially where my scar is on my back from life-saving surgery.
4) How would you describe your singing technique and ability since the intervention? 
Hard to comment but increased awareness.

5) Before the intervention, if you considered the problem emotional, physical, or physiological, do you have a better understanding since the intervention of what the underlying issue is?
I feel a lot more in touch with what lies beneath my issues than before the intervention, which has opened me up to be more vulnerable again and in new ways too.
6) If you felt you had voice issues before the intervention, how are they since?
Not sure
7) Do you have any other information you would like to offer or add?
This is crucial and important work and everyone should come and see you, especially singers.
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