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Title: A mixed methods exploration of potential links between ankyloglossia (tongue-tie) and muscle tension relating to the voice in Western classical singers through analysis of literature, questionnaires and interviews with four singers and four health experts.

Research question: Are there any links between ankyloglossia and muscle tension relating to the voice in Western classical singers and what are the recommendations for singing teachers in recognising potential symptoms and recommending potential treatments?
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Project Proposal
This research was inspired by my experience as a Western classical singer (WCS) diagnosed with persistent Muscle Tension Dysphonia (MTD). After limited improvements from Voice Therapy (VT), I discovered I was tongue-tied. More positive outcomes were felt from Myofunctional Therapy (OMT) - used to improve tongue function and strength (especially for those with tongue-tie) (Zaghi et al, 2019; Baxter et al, 2020; Summersgill et al, 2023). My Myofunctional Therapist (MT) and I (Rogers, 2025) hypothesised that tongue-tie was likely contributing to my MTD.

However, controversy surrounds tongue-tie, with some doctors denying its existence (Kassandra, 2023) and others contending it contributes to myriad bodily symptoms (Messner and Lalakea, 2002; Zaghi et al, 2019; Baxter et al, 2020) such as chronic neck and shoulder tension, migraines, temporomandibular disorder, sleep issues, breathing difficulties, and vocal/singing problems (Zaghi et al, 2019; Baxter, 2022; Luffey, 2025). Limited research has been conducted on adults (Zaghi et al, 2019), less still on singers (Freedman-Muchnick, n.d). Considering how vital the tongue is in singing (Nair, 2021), it is surprising that only one peer-reviewed study exists linking ankyloglossia to MTD in singers (Summersgill et al, 2023). This study revealed largely positive findings suggestive of worthwhile further pedagogical research. Additionally, it implied that in some cases MTD might be related to undiagnosed ankyloglossia - which is potentially underacknowledged within the vocal community due to a lack of peer-reviewed literature (Summersgill et al, 2023). This research gap could affect singers’ careers and vocal longevity. Summersgill et al (2023) suggest an assessment for ankyloglossia should be explored in singers with MTD that is unresolved through VT and other traditional pathways. However, many singing teachers and voice doctors appear unaware of any potential connection, meaning singers could miss out on treatment.
Having studied with prominent singing teachers who had little knowledge of the condition, as a researcher practitioner I aim to: 

1. Discover more about tongue-tie effects on WCSs.
2. Improve my pedagogical expertise – enhance ability to recognise and refer potential tongue-ties.
3. Further my research skill and ability to work with mixed methods research (MMR).
4. Contribute to an under-researched field.

If links are discovered in my research, I believe this will raise awareness and help more singers unlock their voices where traditional methods have fallen short (Summersgill et al, 2023; Luffey, 2025).
The study takes a MMR approach, embedding quantitative results within qualitative data. The overarching paradigm will be Pragmatism, which supports MMR focused on what best serves the research question (Kelly and Cordeiro, 2020; Pretorius, 2024). 

Methods:
1. Literature review
2. Two sets of semi-structured interviews with
a. singers with experience of ankyloglossia
b. experts such as MTs, SLTs and surgeons
3. Quantitative questionnaire - to gather statistical data on incidence rate/more generalisable findings

As an insider researcher, I chose not to bracket my experience, since it offers unique insight into the topic and language (Holmes, 2020). Therefore, Reflexive Thematic Analysis which embraces the researcher’s interpretation will be utilised, along with a reflective journal to ensure transparency and reflection on my subjectivity (Braun and Clarke, 2019). The study has undergone review by the UWTSD ethics board and will conform to ethical expectations such as anonymity, the right to withdraw at any time and data protection. 

Project Timeline: 















Report

Introduction

· Personal Context
As a Western classical singer (WCS) and singing teacher with personal diagnoses of Muscle Tension Dysphonia (MTD) and ankyloglossia (tongue-tie), I bring the insight of an insider-researcher to this study. After 17 years of Western classical singing (WC-Singing) lessons including conservatoire training, I was diagnosed with tongue-tie. During training I studied with renowned pedagogues, but tongue-tie was never mentioned. My diagnosis surprised my vocal circle but offered potential reasoning for why I developed persistent MTD after years of in-depth training. Having been advised by voice professionals that tongue-tie had no link to MTD, I decided to pursue therapy regardless, having seen limited results from traditional Voice-Therapy and rehabilitation. After several months of Orofacial Myofunctional Therapy (OMT), I noticed improvements in swallowing and orofacial muscular function. I believe this contributed to reduced vocal tension, improved vocal stability and range increase.  

· Justification
Given limited research in this area (Freedman-Muchnick, n.d), the significance of personal improvements was naturally based on conjecture. Yet validating links were found on singers’ blogs and online websites (Csok, 2023; Algoet, 2024; Radosz, 2024; Luffey, 2025). Considering how vital the tongue is in singing (Nair, 2021), it is surprising how little awareness there is of tongue-tie (Freedman-Muchnick, n.d; Ebrahimian, 2025). To date, only one peer-reviewed study linking ankyloglossia to MTD in singers exists (Summersgill et al, 2023) which showcased significant improvements following intervention. Positive findings render the research gap more concerning because singers may miss out on treatments that could enhance their careers and vocal longevity. 

· Intended Impact
Therefore, this research aspires to contribute to knowledge, raise awareness of a condition that could be highly relevant for WCSs, and help students release their voices where traditional methods have fallen short (Summersgill et al, 2023; Luffey, 2025).

· Learning Outcomes
Project aims:
1. Discover more about tongue-tie effects on WCS’s tension.
2. Improve my pedagogical expertise – enhance ability to recognise and refer potential tongue-ties.
3. Further my research skill and ability to work with mixed methods research (MMR).
4. Contribute to an under-researched field.


Literature Review

· Methodology 
Preliminary investigation highlighted limited peer-reviewed research on tongue-tie and vocal tension. Grey literatures (dental websites/singing teachers/podcasts) were therefore important to supplement data from my initial search of ‘tongue-tie effects on singing’. The focus was on two peer-reviewed search avenues: tongue-tie/ankyloglossia as a medical condition, and tongue-tension in WC-Singing as a separate phenomenon. Inclusion for ankyloglossia literature were a mention of voice/speech or tension that could be supposed relevant to singing. Where possible, literature within the last ten years was prioritised but more historical perspectives were included due to limited research on the topic.

· Introduction
Ankyloglossia has been proposed as a condition that has the potential to hinder technical vocal development and increase susceptibility to vocal pathologies, e.g. Muscle Tension Dysphonia (MTD) (Luffey, 2025) - an umbrella term for tension relating to the larynx and/or surrounding muscles (Summersgill et al, 2023). Its impacts on singing are potentially under-recognised due to limited research and awareness (Zaghi et al, 2019; Baxter, 2022). It is however widely acknowledged that WC-Singing requires intensive training (Chapman, 2017; Crocco, McCabe and Madill, 2020; Bruder and Larrouy-Maestri, 2023). Demanding muscular coordination means singers are likened to “vocal athletes” (Pestana, Vaz-Freitas and Manso, 2017, p.722; Kwok and Eslick, 2019, p.58; Savareh et al, 2023, p.875). Furthermore, singers tend to have a high vocal load (Pestana, Vaz-Freitas and Manso, 2017; Crocco, McCabe and Madill, 2020) which can increase susceptibility to vocal pathology/MTD (Cohen et al, 2009; Sielska-Badurek et al, 2017; Savareh et al, 2023). Pestana, Vaz-Freitas and Manso (2017) found 46.09% of singers self-reported dysphonia at some stage of their career and Kwok and Eslick (2019) found “laryngeal pain” to be singers’ most common complaint (p59). Additionally, it is recognised that grappling with some degree of vocal tension is unavoidable when learning to sing (LeFevre, 2011) and a goal of building vocal technique is to “reduce laryngeal tension” (Savareh et al, 2023, p.875). This supports a strong rationale for continued research into singers’ vocal health particularly pertaining to vocal tension and whether ankyloglossia has the potential to worsen symptoms (Baxter, 2022; Summersgill et al, 2023; Luffey, 2025).


What is ankyloglossia?   
Ankyloglossia is a congenital condition where the lingual frenulum (layer of fascia attaching the underside of the tongue to floor of mouth) is tethered, tight or thick, potentially leading to a restriction or abnormality of tongue function (Zaghi et al, 2019; Mills et al, 2020; Wang et al, 2021; Summersgill et al, 2023) (Figure-1).
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This could cause issues such as poor oral hygiene, dysphagia, orofacial and bodily tension, neck/shoulder tightness, temporomandibular disorder (TMD), and sleep, breathing, speech or singing difficulties (Messner and Lalakea, 2002; Yoon et al, 2017; Zaghi et al, 2019; Summersgill, 2023; Luffey, 2025). Some professionals grade ties from 1-4 of severity (Figure-2) (Zaghi et al, 2021) and if symptoms are significant, tongue-tie release (surgery) may be warranted (Summersgill et al, 2023; Davis, 2024).
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Perhaps the most recognised tongue-tie symptom is breastfeeding difficulty, which is why it is most widely researched in infants (Baxter et al, 2020; Wang et al, 2021). Historically, midwives kept a long fingernail specifically to run inside the mouths of newborns to cut any tethers (Kassandra, 2023). Wang et al (2021) additionally state that tongue-tie surgery was first proposed 2000 years ago in Greek medicine. This highlights long-standing awareness of the condition; however, its significance remains controversial (Messner and Lalakea, 2002; Kassandra, 2023), with some concerned by overdiagnosis (Caloway, Hersh and Baars, 2019; Birth-Savvy, 2025) and others suggesting it is the “latest trend in baby problems” (Kassandra, 2023). 

Despite lack of consensus, research implies that tongue-tie could affect between 4-11% of the population, which is not insignificant (O’Shea et al, 2017). Baxter (2022) however claims a higher incidence rate of 32.54%, citing a study on the lingual frenulum in children by Martinelli, Marchesan and Berretin-Felix (2018). This study in fact found 32.54% of children had a posterior lingual frenulum, not a posterior tongue-tie. According to the authors, posterior lingual frenulum is a less common anatomical variation of the frenulum, but does not qualify necessarily as ankyloglossia (Martinelli, Marchesan and Berretin-Felix, 2018). Baxter is a respected voice in the tongue-tie community, but it is worth acknowledging that his views may be influenced by his personal experience of ankyloglossia as well as invested interest due to working in the field. However, Baxter’s claim of higher incidence is reinforced by his 2022 peer-reviewed article with Lashley and Rendell; finding 26.1% (1 in 4) of 314 child participants had a tongue-restriction. Further study would bolster such incidence rates; however, this does support opinion shared by others in the field that ankyloglossia is more common than many realise (Dovel, 2010; Milburn, 2024; Luffey, 2025).


How could this relate to the singing voice?
A potential incidence rate as high as 1 in 4 suggests that across a teacher’s career, several students could present with ankyloglossia (Dovel, 2010). Yet in many singing studios, the condition appears almost entirely unfamiliar (Freedman-Muchnick, n.d, Ebrahimian, 2025; Luffey, 2025). Tongue-tie could be a significant hinderance to WC-Singing since the tongue arguably plays one of the most fundamental roles as the primary articulator (Miller, 1996; LeFevre, 2011; Nair, 2023; Obert, 2022; Milburn, 2024). Furthermore, WCSs are expected to sing in multiple languages, so the tongue should be dexterous enough to cope with linguistic demands (Heine, n.d). 
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Anatomically, the tongue muscles attach to the hyoid bone which attaches to the thyroid cartilage of the larynx (Figure-3) (Freedman-Muchnick, n.d; Miller and Schutte, 1981; Miller, 1996; LeFevre, 2011) and links to the rest of the body via fascial networks that run down the midline to the toes (Zaghi et al, 2019; Bordoni and Myers, 2020) (Figure-4):
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An improperly trained tongue is cited as wreaking havoc on the singing voice and leading to unwanted tension (Miller, 1996; LeFevre, 2011; Sataloff, 2017; Obert; 2022; Chapman; 2023). Therefore, it is not unreasonable to assume that restricted tongue mobility could further restrict the singing-voice (De Resende, Bagarollo, and Constantini, 2023). This opinion is supported on numerous websites and by singers with anecdotal experience and those working in the field as dentists or Myofunctional Therapists (MTs) (Csok, 2023; Freedman-Muchnick, n.d; Algoet, 2024; Davis, 2024; Radosz, 2024; Glen Park Dental, 2025). Symptoms discussed most frequently are vocal fatigue, low singing stamina, orofacial tension, and vocal quality issues such as range and clarity, all of which appear to have good chance of remediation through surgery (Baxter, 2022; Csok, 2023; Milburn, 2024; Luffey, 2025). Summersgill et al (2023) offers the most validating account in their peer-reviewed 12-case study of professional voice users (including four WCSs) with MTD and ankyloglossia. Following surgery, 11 reported considerable improvements to MTD symptoms, particularly easier phonation, reduced muscle strain, enhanced stamina and superior vocal quality when singing. One soprano reported range increase as well as stronger, more reliable phonation which had previously been unattainable. Another opera singer recalled that directly following surgery their “throat opened up” and stamina immediately improved (Summersgill et al, 2019, p3). A world-renowned opera singer also commented on the newfound vocal freedom which had previously been restricted by muscle tension (Summersgill et al, 2019, p3). However, this particular case-study did mention that three weeks post-operation tension began to return to their voice during what is coined the contraction phase (Summersgill et al, 2023). This is a temporary phase due to scar tissue formation during healing (Zaghi, n.d). This implies that tongue-tie release is not a simple ‘fix all’ procedure, and there are considerations as with any surgery. To mitigate issues, the literature suggests the importance of OMT pre-and post-operation to strengthen the muscle and limit retraction and scar tissue (Freedman-Muchnik, n.d; Zaghi et al, 2019; Baxter et al, 2020; Radosz, 2024). Summersgill et al (2023) prescribed this opera singer OMT and bodywork to support them through retraction. 

Since research that directly relates tongue-tie to the singing voice is limited, one must look at wider literature that could be applied to singing. For example, many mention speech/articulation and vocal issues as common with tongue-tie (Messner and Lalakea, 2002; Yoon et al, 2017; Baxter et al, 2020; Zaghi et al, 2021; Ebrahimian, 2025). Since it is possible that spoken voice issues carry over into the singing voice, these findings are not irrelevant (Chapman, 2023). Indeed, limited data on tongue-tie in WCSs, coupled with its potentially high relevance, are key factors in my decision to contribute to research in this area.


Methodology and Methods

· Paradigm
This study is rooted in the Pragmatist Paradigm, which allows methodological flexibility and can accommodate conflicting positionality (Pretorius, 2024). Given that singing is highly personal (Miller, 1996; Scott, 2022), I acknowledge a natural alignment to the constructivist ontological stance that suggests reality is subjective and formed of experience (Brown and Dueñas, 2019; Pretorius, 2024). However, I question whether this constitutes ‘reality’ itself or is an individualised perception of a singular reality, leading me towards a post-positivist ontological stance. As an insider researcher, complete objectivity – as expected in positivism – would be unattainable (Scott, 2022). I have therefore chosen to embrace a constructivist axiological stance valuing subjectivity, reflexivity, and the researcher’s involvement (Scott, 2022; Pretorius, 2024) along with a pragmatist epistemological position that considers knowledge incomplete and focuses on discovering practical outcomes (Pretorius, 2024). 
These ontological, epistemological, and axiological reflections have contributed to the choice of Pragmatism, which additionally encourages MMR concentrated on what best serves the research question (Pretorius, 2024; Winter, 2020; Kelly & Cordiero, 2020).  

· Research Design
The study took an embedded MMR design, focusing on qualitative data from semi-structured interviews, whilst embedding a small sample of quantitative data from a questionnaire (Creswell, 2006). Semi-structured interviews were selected to provide deep insight since they allow the flexibility to be participant led (Wilson, 2012). This can be particularly helpful when looking for niche data (Lim, 2024; Masoodi, 2017; Degu and Yigzaw, 2006). Open ended interviews were less suitable since following the literature review, theory was emerging and informed specific interview questions (Foley et al, 2021). 
Literature findings similarly inspired the questionnaire, prompting questions around symptoms and surgery (when applicable), including scale, checkbox and close ended questions (Appendix-…)

These mixed methods were used to provide richer theory evidence (Baran, 2019) as the questionnaire could offer a larger sample than interviews (which are resource heavy) (Lim, 2024) and therefore possibly shed light on incidence rate. Similar method selections were noted in a study on the career choices of music graduates by Wang, Choon and Cheong (2024) which utilised a quantitative questionnaire alongside qualitative interviews.


Participants 
Participants were predominantly recruited via Facebook groups (Franz et al, 2019; Ashfield et al, 2023) for tongue-tie, singers with tongue-tie or singers/singing teacher groups. Members were invited to complete the quantitative questionnaire and/or take part in an interview. The questionnaire was open to WCSs (both hobbyists and professionals) with personal experience of tongue-tie and experts such as Speech-Language Therapists (SLTs), MTs, and dental-surgeons. Overall, 21 participants were recruited: (Figure..) 19 completed the questionnaire and 6 were selected for interviews based on knowledge, level of professionalism and breadth of personal experience. Two semi-structured interview pathways were utilised depending on professional background (appendix …) Interview inclusion criteria for the WCSs depended on having trained professionally and undergone tongue-tie surgery. Two interviewees were singers with both personal experience and professional expertise. They underwent both question pathways totalling four data sets per pathway. 
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Ethics
Ethical approval was granted by the UWTSD Ethics Committee and important guidelines were followed such as providing participant information sheets and consent forms assuring anonymity, right to withdraw and data protection details (Lim, 2024; Scott, 2022). By chance, two participants (recruited via questionnaire) who offered to be interviewed had already been cited in the literature review. This is relevant to mention since naturally they supported the points already made. An additional statement was added to their consent forms to make them aware that for the purposes of transparency this would be acknowledged without explicitly naming them to maintain anonymity.


Insider Research
As an insider-researcher conducting qualitative interviews, I was aware of the danger of researcher bias and leading questions (Foley et al, 2021). A reflexive journal was kept throughout to help mitigate bias (Scott, 2022) and identify where I could improve my interviewer technique. It has been suggested that a researcher’s insider knowledge can lead to deeper understanding of the material and more insightful questioning (Basit, 2012; Holmes, 2020). Therefore, personal insight was embraced as a positive rather than set aside. Consequently, Reflexive Thematic Analysis (RTA) was selected for data analysis since the researcher’s subjectivity and individual interpretation is heavily encouraged in the knowledge generation process so long as reflexivity is practised (Braun and Clarke, 2019).

								
Data Analysis
							
– Reflexive Thematic Analysis (RTA) 	
Qualitative data was analysed using RTA (see Figure-6) – chosen for its flexibility and ease for new researchers (Braun and Clarke, 2006). Transcriptions were taken from online interviews via AI software and checked for inaccuracies. Participants were also offered the opportunity to check them. After transcript familiarisation, 214 codes were generated, organised into clusters and arranged in 4 themes and 4 subthemes. Initial coding was inductive and presented multiple avenues. Themes were produced with attention to the research question and what topics might best relate generally to singers. Heavy corroboration meant themes represented both expert and singer data sets as one. Codes and extracts that contributed to themes can be viewed in Tables in Appendices 1,2,3 and 4.
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· Descriptive Statistics
Questionnaire data were analysed using descriptive statistics measuring averages/central tendency (mean, median, mode) and standard deviation measure of spread for rating scale questions. 


Findings and Discussion
Figure-5 presents the principal findings (qualitative themes). Given the research design and small study scope, the quantitative results are embedded directly into the discussion rather than reported in isolation. Integrative discussions can be appropriate for pragmatist MMR (Murry et al, 2023) as well as allow for immediate interpretation and triangulation with literature. The narrative arch of discussion is outlined in Figure..
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This study investigated links between ankyloglossia and muscle tension in WCSs. Themes that emerged were inter-related and built a narrative around knowledge gaps, vocal and psychological issues, and pathways forward.
Participants described an overwhelming lack of awareness of ankyloglossia amongst singing teachers and other voice professionals. 

“How could I be going to all these singing teachers and vocal coaches and vocologists and ENTs, and no one realised that I have a tongue tie”. – T4.
 
This notion was corroborated in the literature (Zaghi et al, 2019; Baxter, 2022), and the quantitative questionnaire which revealed 4/14 (29%) respondents had their condition identified by their singing teachers. This is an arguably low statistic when singing teachers are often the first port of call-in recognising vocal health issues (Scearce, 2024). However, this may not hold true among other/larger samples so would require more research to confirm.

Instead of teacher detection, data suggested tongue-ties were self-discovered before seeking professional diagnosis. 

I was pretty desperate […] I did all my research […]  back then there was nothing [6/7 years ago]. Nothing about singers and tongue ties. I mean, it was like Mars.. barren. – T3

Interviewed singers (who were not additionally tongue-tie professionals) spoke on the subject as though they were experts in their own right. Lack of vocal community guidance likely incited extensive solo research to understand their condition and how to move forward. Frustration that ankyloglossia’s effects are not better recognised turned them into passionate advocates.

Data further exposed that even professionals with knowledge offered varying treatments. One participant recounted their surgeon’s caution before their third release:

“…he said your restriction is mild…I don't think you're going to see any benefits whatsoever from a release…” – T5

This singer proceeded with surgery elsewhere (following advice from their OMT singing specialist) which had a “mind-blowing” vocal impact, notably gaining an octave in range on the day of surgery. This highlights that knowledge on how to treat professional singers is inconsistent and seeing top professionals is necessary.

“If they're not the best person in the country, don't go there. It's not worth it.” – T3

Similarly, participant-3 described singing teachers who might be aware of tongue-tie but uninformed as to its significance:

“To lie to people and to say…Don't get a tongue tie release because it'll ruin your voice, I mean… I don't think some teachers understand how huge of an impact this has on people.” – T3

This emphasises how lack of awareness can foster false narratives, possibly obstructing access to intervention. This is particularly alarming if incidence is frequent or singing is profoundly impacted. Although incidence rate is elusive and warrants further study, several interviewees agreed it is “way more common than people think” – T3. This supports the Baxter, Lashley and Rendell (2022) revelation that 1 in 4 babies had a restriction. Additionally, in questionnaire responses, three surgeons estimated performing a total of 330 adult tongue-tie releases between them each year. Although conceptually this is modest, research being predominantly paediatric (Lichnowska and Kozakiewicz, 2021; Wang et al, 2021) could mean underdiagnosis in adults. 

“There’s a lack of research on adult tongue ties in general […] not just among singers, but in the general population.” -T2

Another participant discovered their own tongue-tie through their baby’s (T5), further enriching this viewpoint. Contextualising the questionnaire this way could make incidence more meaningful than at first glance. 
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AI-generated content may be incorrect.]The impact on singing appeared even more concerning across the data set as a whole. The experts who responded to the questionnaire strongly agreed on the relevance vocally, with two semantically opposite questions designed to confirm reliability (Figure-7). Low standard deviation scores displayed heavy corroboration, but the spread was larger on question-A, showing more variation in responses. However, 6/7 selected ‘1’, (hence the mode and median) so this variation accounted for one response of ‘3’ by a surgeon (suggesting they neither agreed nor disagreed). This may have been due to the wording of ‘professional singers’ of which tongue-tie experts may not have extensive familiarity.

Moreover, interviewed singers reported numerous examples of how their technical development was difficult, unreliable and confusing to their teachers.

“I had to […] push my technique development against my anatomy – T5

Crucially, this led to them being wrongly profiled to explain technical insufficiency:

“I had some really horrible things said to me and to others of my clients… people are assumed that they're stupid, that they're dumb, that they're lazy.” – T3

Others felt “blamed” for their difficulty, judged as “not a very good singer” -T2 and mistreated in lessons:

“Every voice teacher…"yelled" at me about not opening my mouth wide enough." – T1

Participant-1 found that during surgery their jaw was able to “open more and more”, something that was physiologically impossible previously. Literature supports the effect of tongue-tie on jaw opening (Lichnowska et al, 2024), therefore, had Participant-1’s teachers known they might have taught more sympathetically. Indeed, if the overall research gap were less prominent, working positively with tongue-tied singers would likely be well within a singing teacher’s capabilities - especially given their adaptability to individual needs and ability to identify unique vocal issues (Fletcher, Davidson, & Krause 2023).

This oversight had direct psychological consequences for the singers. A quote that captured this crossover is:

I started to be really […] disappointed because I would […] always hear […] you have a lot of talent. Not a lot of skill […] how many damn degrees do I need before I have the skill? -T3

As demonstrated here, singers recounted deeply frustrating vocal journeys prior to diagnosis. One expert confirmed that singers’ tongue-ties were “not being discovered at the beginning of their training” -T4, with most of them training numerous years yet still “missing something” vocally -T2. One singer - whose voice transformed after surgery - was even encouraged by their teacher to consider a different career path, knocking their confidence (T5). The long-term emotional impact ran deep as they reflected on how their confidence still needs work despite their post-release vocal enhancement:

“…counter a lifetime of restriction and those messages of… ‘your instruments not good enough’…it’s challenging.”

These examples indicate that the singers believed their lack of achievement was down to ability rather than external factors, undermining their self-confidence. Literature acknowledges that vocal dysfunction can cause emotional strain (Chapman, 2017; Kwok and Eslick, 2019) but there is a gap in peer-reviewed literature that links this to tongue-tie. Consequently, emotional impact was not addressed in the literature review and its prominence appeared unexpectedly in interviews. Singers’ mental health awareness is highly relevant for pedagogues however, with Bernardini and DiMaio (2022) noting the influence teachers have on students’ confidence. Interview data suggested misjudgement from teachers triggered immense “frustration” -T3, “lacking self-worth, depression” -T4 and the desire to “give up” singing -T2/T3. Participant-3 even became tearful explaining the “huge emotional impact” this had on them and countless clients. Students’ mental health might be better supported if teachers understood tongue-tie. Empowering teacher knowledge is addressed on P…. 
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Interview data implied working in compensation against this tension produced issues with “range, stamina, hoarseness” -T4, “posture”, “fatigue” -T1 “voice-loss” -T6 and demanded “massive [vocal] effort” -T2.  Participant-1 commented: 

“…it was like somebody was like standing on my diaphragm when I was trying to breathe” -T1. 

Another declared: 

“Pain. God, so much pain” -T3. 

Given that many pursue professional careers motivated by enjoyment and love of music (Wang, Choon and Cheong, 2024) it is striking how unenjoyable singing with these issues became. 

Despite this, singers learnt to camouflage their restriction:

“Having the tongue tie, everything inside has to compensate to be able to replicate what you think is normal…” -T1

However, many commented that compensation comes at a high physical cost. One memorable example came in T5:
 
“I was able to manufacture a very high-pressured tongue roll…that was so muscular and intense in pressure that my eyes would vibrate and I couldn't see.” 

This emphasises the lengths to which singers may go to achieve vocally, possibly even to the detriment to their vocal health. As Van-Houtte, Van-Lierde, and Claeys (2011) imply; vocal compensation around an underlying issue could increase susceptibility to MTD meaning this extra-hard work could be ill-placed. 

Furthermore, one expert noted that as singers age, sustaining compensatory patterns tends to be trickier:

“…when you can't compensate anymore, it [symptoms] becomes more prevalent...” -T4

Participant-5 also explained their issues only began to show by post-graduate level, meaning they had to become technically “obsessive to keep up with [their] peers” -T5. This highlights that compensation is unsustainable. Even working hard on technique to reduce vocal tension (LeFevre 2015; Savareh et al, 2023) may not offer remediation.

“Regardless of how good/bad my technique was, there was always going to be an element of tension that would exacerbate everything else I did.”

These examples are significant findings for the research question and support desirability of earlier intervention. The difficulty for singing teachers, however, may lie in recognising when tension is an inevitable result of vocal training (Savareh et al, 2023) and when it might warrant review. Attainable teacher recommendations are addressed on P… 

The tension and tongue-tie link was further strengthened when positive results were seen post-release.

“On the day of surgery [after surgery] …my colleagues commented that there was visibly less tension in the anterior neck when I was singing.”  -T5

The potential for tension release post-operation was reinforced in the literature (Baxter, 2022; Csok, 2023; Summersgill et al, 2023; Luffey, 2025) and in the questionnaire which saw a mode of 1 and mean of 1.75 in answers to the below question: (Figure..). Additionally, the standard deviation 0.8 (Figure..) showed low variability in answers, reinforcing the agreement amongst participants. However, it is important to recognise that 3 individuals who answered were also interviewees. This overlap may enhance the incidence of these overall findings superficially.
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Despite generally positive results, participant-1 explained that their MTD symptoms did not entirely resolve, highlighting that surgery is not a simple solution for all vocal tension. However, improvements were felt, and they gained strategies/exercises to keep symptoms at bay. 

Others shared the notion that tension release was not necessarily simple. An expert explained:

[image: A screenshot of a cell phone

AI-generated content may be incorrect.]“They’ll most likely experience immediate release in muscle tension and pain, and it'll be the best right after the release and as it starts to heal, they may get a little tighter….” – T4

Therefore, all interviewees advocated that the success of intervention hinged on an integrative approach that went beyond the release itself. Participants indicated that tension and compensation patterns embedded over years require “persistent work” to healthily reprogramme -T5. This was achieved through OMT exercises and bodyworks such as Osteopathy, Chiropractic, Physio and Myofascial release: 

“It wasn't just surgery, and it wasn't surgery and Myofunctional Therapy, it was also body work.” -T5

Experts stressed the absolute necessity of long-term engagement with OMT pre-and post-release for neuromuscular repatterning – an opinion reinforced in the literature (Freedman-Muchnik, n.d; Zaghi et al, 2019; Baxter et al, 2020; Chapman, 2023). One attributed the controversy surrounding tongue-tie surgery (Kassandra, 2023) to improper release protocols:

“The backlash to tongue tie release with other clinicians, ENTs for example: ‘oh it doesn't work’. Well, it doesn't work because you can't just cut a tongue. You haven't got the patterning…” -T6

This viewpoint was further supported in the questionnaire (Figure..bla) where 6/8 (75%) felt surgery was beneficial for reducing vocal tension and the remaining 2 who felt unsure were the only ones who never engaged with OMT. 

Questionnaire participants were also asked to share their ‘results of myofunctional therapy only’, which generated modes of 1 and 5 showcasing the variance in opinion. (Figures.12/13*….). 
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This supports the necessity of an integrative approach since the generalisable efficacy of OMT may hinge on its use in conjunction with surgery. However, one expert acknowledged OMT’s potential for improving symptoms even before surgery but revealed it could depend on severity and individual factors (T6). This perhaps explains these varied results. 

Overall, interviewed experts were mostly in agreement, however recommended OMT therapy times differed. The two MTs with clinical SLT backgrounds insisted on more caution and time around the entire therapeutic process, with one warning that some MTs without this clinical background operate therapy “package programmes” for “marketing” purposes rather than individualised care -T4. The slight difference in approach between the singers and SLTs may have been due to the singer’s personal tongue-tie experience. They may have been more readily aware of the mental and vocal strain affecting their clients, perhaps aiming to facilitate change as soon as possible for this reason. It was also suggested that singers are a “different breed” of client due to their vocal training rendering them “aware of posture, alignment, of vocal hygiene” -T6. Another expert agreed:

“Singers usually start with much more muscle tone than normal humans, so they can start a little bit further [ahead with OMT] sometimes.”  -T3 

This implies that singers may be able to complete the necessary therapeutic programme quicker than average, however, even those experts operating generally quicker processes agreed that readiness for release should be assessed case by case.

“…you're not ready till you're ready” -T3

A further endorsement of OMT came in T4 where an expert attested that proper engagement with OMT leads to “less scarring and [tie] reattachment” - an idea also seen in the literature (Lichnowska and Kozakiewicz, 2021), questionnaire and interviews: Two interviewees underwent their first release without OMT, attributing the lack of therapy in part to why they required further revisions. One questionnaire participant wrote that their tie regrew as they were not aware of OMT at the time. These points further illustrate how essential a holistic approach is in gaining optimum outcomes. However, they also reveal the commitment involved, often to performing mundane daily exercises (Lichnowska et al, 2024).

“Myo is habits, chewing, tongue posture, swallow…” – T3

This may appear somewhat extraneous, but de Resende, Bagarollo, and Constantini (2023) support that these functions have a direct effect on singing. Consequently, the process is time-consuming, which was the only downside highlighted by the singers. 
Nevertheless, commitment to this holistic process revealed life-changing improvements for singers post-release, including enhanced mental health and career prospects (Freedman-Muchnick, n.d).

“Some of my clients even tell me that […] emotional BS leaves. They sleep better, their relationships are better, their lives are better…not to mention all of the people that are this close to quitting…then all of a sudden[…] they get to blossom in their careers.” -T3
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Other interviewees spoke emotively of their vocal liberation:

“It's like a tree on a hill […] that withstands the storms, and its roots are really strong… I had to push against this for so many years singing[…] that once it was released, my technique was free to fly…” -T5

In summary, participants advocated so strongly for tongue-tie release that the general unawareness appeared startling. “Singing teachers need to be educated on this” -T5 was echoed across interviews, with one singer specifying:
“If I was a teacher, I would always check my students for tongue-ties first thing.” -T2

In participant-2’s case, having developed expert-like knowledge, this would be superlative. In practice though, this requires teachers to have in-depth understanding particularly if recognising mild/posterior tongue-ties. This is worth noting since participant-5 experienced huge reductions in tension yet was only ‘mildly’ restricted. The notion that even moderate ties can be highly symptomatic is further corroborated in literature (Baxter et al, 2020) and especially relevant to WCSs (Chapman, 2023). Expert participants agreed:

“…many posterior or mid tongue restriction ties have worse functional symptoms than a severe anterior tie.” -T4

Consequently, singing teachers should be aware of symptoms, since they may be more relevant than appearance (Baxter et al, 2020). This is a notable finding for my research question; however, the aim is not to encourage teachers to diagnose their students. Accordingly, how to execute tongue-tie tests have not been discussed (Kotlow, 2015; Zaghi, 2021). Instead, the research intends to raise awareness of symptoms, empowering teachers with knowledge so that singers can be properly referred. Therefore, a selection discovered within this research is shared in Figure... This is by no means an exhaustive list of potential symptoms and further research would better confirm symptom incidence rates. If teachers detect symptoms in their students, referrals can be made following the recommendations in appendix… 







Limitations
The study had a small sample size due to niche phenomena and limited timeframe - particularly notable for the quantitative element which values larger, more generalisable samples (Yoon, Kong and Artino, 2020). Because of this my quantitative analysis was descriptive rather than inferential (unable to reflect other samples). 20 participants offered to be interviewed which could have yielded more generalisable results, but this was time-wise unattainable. Four of the six interviewees were selected from the questionnaire, and two had already been cited in the literature review, meaning some corroboration from the same source when triangulating the discussion will have occurred. This could lead to bias since certain participants’ opinions could be over-represented in the data as a whole. 

The questionnaire remained open during the interview process. Later participants who offered to be interviewed were therefore unable to be considered. Two were surgeons who could have offered valuable clinical perspective.

The small scope of the paper meant lip and buccal ties were not addressed despite appearing linked in literature and interviews to facial tension, TMD and speech issues (Baxter et al, 2023). They are often released during tongue-tie procedure (Baxter et al, 2023) so singers in this study may have had them removed (they were not asked to clarify). It is therefore impossible to surmise what improvement may have been solely from tongue release.


Reflection
As an insider-researcher, I was initially confronted in interviews by my involvement with the subject. As the interviewer, I had to tread carefully to ensure not to lead answers and remain appropriately distanced. However, with ongoing reflection I navigated this and believe my insight also helped me to ask ‘the right’ questions, to elicit deep sharing, and comprehend specialist terminology (Holmes, 2020). Participants were made aware of my personal experience before commencing, meaning some of what they shared assumed my understanding (Holmes, 2020). Without this prior knowledge, findings could be harder to replicate. Despite my insider perspective, at the point of data analysis I had not undergone my own surgery, meaning I approached the research with personal scepticism and was cautious to question the largely positive data. The findings however were illuminating and supportive of one-another, building persuasive themes suggestive of high pedagogical relevance. I learnt a huge amount about tongue-tie and how to utilise this awareness in the singing studio, as well as gaining experience of executing mixed-methods research, fulfilling my original learning outcomes.


Conclusion
Discussion and findings demonstrated that lack of tongue-tie awareness led to long-term technical struggles caused by the hidden restriction. Negative judgments were made by the vocal community when these affected singers failed to improve at the expected rate, leading to low self-esteem and the desire to give up. Hindered development was caused by excessive tension and compensation in response to ankyloglossia. When this tension was addressed holistically, combining surgery with OMT and bodywork, largely positive outcomes improved singers’ lives and career prospects. These findings are deserving of greater awareness pedagogically - hence the practical recommendations for singing teachers with aim to address this negative pattern. 

Findings, particularly pertaining to tension, endorse the clinical relevance of tongue-tie assessment as part of MTD and vocal pathology screening/diagnoses (Summersgill et al, 2023). Although not specifically tongue-tie research, de Resende, Bagarollo, and Constantini (2023) further validate Stomatognathic System assessment (including mobility tests) as part of vocal rehabilitation and training due to the significance of these structures on phonation. Yet, singing teacher knowledge of the subject cannot grow, nor be expected without supplementary research. Therefore, future avenues could include tongue-tie effects on vocal health, larger scale studies on WCSs’ related tension and vocal quality, and the relevance of all oral ties; buccal, lip, and posterior tongue-tie, which may presently be overlooked or undiagnosed in singers. 
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Appendices
 
Appendix-1: Table-1
	Theme-1

Codes 
	

Example Extracts
	

Transcript

	Lack of research into tongue-tied singers / 

Tongue-tie is unknown in singing world
	“How could I be going to all these singing teachers and vocal coaches and vocologists and ENTs, and no one realised that I have a tongue tie”.
	T4

	Self-research necessary due to limited scientific research
	“I found this programme that was called the ‘Myofunctional Singer’, and it was about tongue ties… the more I did the course, the more I was like, ‘oh my goodness - that's me. I have all of these problems’… I had never even heard of it until I did that programme.”
	T1

	Many singing teachers are unaware of tongue-tie / 


	“…singing teachers need to be educated on this because she's one of the top teachers in Australia and I just handed it to her on a silver platter. I said this is what's happened. This is the reason. And she didn't understand.”
	T5


	
Subtheme-1A:
	

	

	Singing teachers don’t understand technical deficiency is linked to tongue-tie /

Singing teachers should be educated on tongue-tie
	“He (singing teacher) was also perplexed…He would try various things. And eventually he would stop and just have this puzzled look on his face and I had this very uncomfortable moment of realising he doesn't know what to do with me. He's pulled all of his tricks and none of them have worked.” 
	T5

	Tongue-tie meant certain technical elements inaccessible 
	“It's this idea that you can understand a technical idea that you can comprehend it, that you even know when other people are doing it, but you can't do it, or you can't do it consistently and when it does happen, it's like a fluke or luck.”
	T3

	Tongue-tie meant certain technical elements inaccessible /





Being tongue-tied means healthy technique harder to access
	“I'm pretty sure a lot of the reasons why I couldn't get the right technique from the start - because I'm someone that learns usually very quickly - were like tongue tie related.” 

“So regardless of how good/bad my technique was, there was always going to be an element of tension that would exacerbate everything else I did”
	T2

	Singing teachers don’t understand technical deficiency linked to tongue-tie

Lack of tongue-tie awareness causes harmful assumptions
	“I do experience a lot of tension in my jaw, which I am still currently dealing with. Every voice teacher I have ever had has always "yelled" at me about not opening my mouth wide enough." 

	T1

	
Subtheme-1B:
	
	

	Singing teachers should be educated on tongue-tie
	“…singing teachers need to be educated on this”
	T5

	Singing teachers should be educated on tongue-tie
	“I feel like everyone, every single singing teacher at all the conservatoires should go on a training course about tongue ties.” 

	T2

	Tongue supports bone and palatal growth/formation





Check singers’ fmouths
	“You also have to think about the palatal space and shape…If you don't have good space in the, in the mouth and ‘the box’ if you like.”

 “I mean anatomically you can look inside somebody's mouth.”
	T6

	Tongue mobility 










Excessive tension = red flag






Long-term vocal quality issues

Low vocal stamina
	“I think range of motion is a good one. Can the patient stabilise the mouth in an open position and go through all the functional positions, out, in, touching the tip to the molars, tongue tip up and down, tongue bowling, tongue retraction, back tongue elevation.”

“…in singers, is there peripheral pain in the musculature, neck, shoulder, jaw and head. Those could be red flags if it's chronic.”

“Are they having difficulty with resonance? Are they having difficulty with stamina or hoarseness?”


	T4

	Low vocal stamina 
	“I would say this is very blanket statement. Take it with a grain of salt, but like if you are grad school or above, Western, classically trained and you can't sing for more than an hour without pain and tension stacking, we need to take a look at that. There is no reason that that should be happening.”
	T3




Appendix 2: Table-2
	Theme-2

Codes 
	

Example Extracts
	

Transcript

	Emotional toll of unknown restriction hindering vocal performance
	[Listed as part of symptoms] “…emotional feelings, lacking self-worth or depression…”
	T4

	Disheartened singers 



Undiagnosed tongue-tied singers frustrated by vocal journey
	“I don't think I'm cut out for this. I guess I'm not talented enough.”

“They're just so frustrated and at the end of the day, they're like, you know what? Fuck this. I don't need this…I think it has a huge emotional impact on people.” 

“…oh boy. I was wondering how long it would take before you made me cry… these tongue tie things are so important to me…because how many people feel like they have to give up on their dreams for something that's not their fault…they didn't do anything wrong. They just got dealt a tricky genetic hand.”

“I thought, oh well… I'm thinking of quitting anyway.”

“I think the biggest common word that I hear is frustration.”  
	T3

	Singers feel inadequate 
	“A lot of people will give up, you know? Like that have tongue-ties and haven't been diagnosed because they can't reach their full potential”
	T2

	Tongue-tied (unknowingly) and misunderstood = low self-esteem




Disheartened singers
	“Because, you know, counter a lifetime of restriction and those messages of, you know, ‘your instruments not good enough’…it’s challenging.”

“…my teacher said to me, she encouraged me, actively encouraged me to pursue a different career.”
	T5

	
Subtheme-2A
	
	

	Release vital for professional career
	“I think I would not be able to consider a professional career in singing without having done the thing.”
	T2

	Vocal range increase post-op

Massive vocal improvement post-op


Post-op already learnt technique now accessible
	“I tested the range 
extremities and before and after surgery, same day I gained 1 octave”

“…it's like a tree on a hill, you know, that withstands the storms, and its roots are really strong, I had to push against this for so many years singing. And you know push my technique development against my anatomy that once it was released, my technique was free to fly and I could sing these long phrases that I couldn't do before.”
	T5

	Post-op singer’s dreams realised
	“I finally turned into those singers that I was so jealous of. Where you just wake up and you warm up, and then you sing, and then you take a lesson and you get better and then you practise and you get better. I mean, I remember people telling me that and I just thought you're out of your mind. It's not like that. Who are you kidding? What the hell, right? And now I'm like, oh, yeah, it's like that. It's like that. And if it's not it, it should be.”
	T3




 
Appendix-3: Table-3 
	Theme-3

Codes
	

Example Extracts
	

Transcript

	Orofacial tension because of tongue-tie





Vocal pathology could be linked to tongue-tie

Vocal tension due to tongue-tie
	“In singers, is there peripheral pain in the musculature, neck, shoulder, jaw and head. Those could be red flags if it's chronic.”

 “…Seeing common denominators between range, stamina, hoarseness, problems with tongue tension, neck tension”
	T4

	History of general bodily tension common 
	“I had a lot of just general tension and fatigue problems.”
	T1

	Vocal tension due to tongue-tie

Laryngeal pain/tension
	“Tension patterns that you'll put into your larynx to project your voice. And the overwork of this area to get voice thrown out in theatre, obviously. You see, you know, people who lose their voice very quickly and very easily linked to tension.”
	T6

	Tongue tension 


Persistent orofacial pain

Low vocal stamina
	“I had a pain and tension issue. I just had tongue tension constantly.” 

“Pain. God, so much pain.”

“Take it with a grain of salt, but like if you are grad school or above, Western, classically trained and you can't sing for more than an hour without pain and tension stacking, we need to take a look at that. There is no reason that that should be happening.”
	T3

	Vocal pathology could be linked to tongue-tie





Effortful singing 

Persistent bodily tension 




Low vocal stamina

	“I'd say if you have muscle tension dysphonia, it's very potentially connected to a tongue-tie, which then is likely to have an effect on that.” 

“I felt like a lot of tension and it was really difficult to yeah, be straight when singing, it felt like a huge effort. Everything felt like a massive effort.”

“…vocal fatigue like after singing and loads of tension.”
	T2

	Muscle compensation as result of tongue-tie

Muscle compensation in singing 









Muscular compensation comes at a cost to voice/body
	“Having the tongue tie, everything inside has to compensate to be able to replicate what you think is normal, even though it's not how everybody else produces that particular sound…So we find ways and that's a lot of times too why nobody notices them 'cause it's like well, you sound just like this person who's not tied when you sing or do this, but there's just, like, little things that add up eventually that'll kind of kick you in the butt!”
	T1

	Muscular compensation comes at a cost to voice/body
	“I think a lot of the compensations that performers can use when they're younger, and there’s more agility, can change as they age.” 

“…Because when you can't compensate anymore, it becomes more prevalent and that's what I see in a lot of these patients.”
	T4

	Muscle compensation in singing 

Muscular tension as result of trying to achieve technical element

Orofacial tension because of tongue-tie

	“I was able to manufacture a very high-pressured tongue roll…that was so muscular and intense in pressure that my eyes would vibrate and I couldn't see.”

“I would have jaw tension and tongue root tension. So I had a lot a lot of tongue root tension.”
	T5

	Muscle compensation in singing 

Muscle compensation as result of tongue-tie

Compensation hindering vocal ability
	“Someone will tell you ‘do this’ and then you have to work so hard to try to find it in-between those things because you have a restriction. So, you have to make compromises, but you can never reach the sweet spot where you’re addressing like kind of all the compromises.”
	T2

	
Subtheme-3A
	
	

	Post-op release of general bodily tension

Release of neck tension
	“After the third release I had increased range of motion and increased suppleness in the neck, shoulders, through the torso and the hips.”
	T5

	Post-op release of general bodily tension
	“I did notice a lot of other just bodily tension that kind of went away.”
	T1

	Post-op tension release 
	“Then I had my second release and that was when everything, everything changed. I don't have a single symptom anymore.”
	T3

	Immediate release of tension post-op
	“They’ll most likely experience immediate release in muscle tension and pain, and it'll be the best right after the release…”
	T4

	Post-op tension release
	I had so much tension like here [indicates to larynx]…in general loads of tension…loads of back and shoulder tension, pelvic floor tension as well. And after the second release and then after the kenalog injection, all of the things went away.”
	



Appendix-4: Table-4
	Theme-4

Code
	

Example Extract
	

Transcript

	Vocal improvement from OMT 


Building new neurological pathways

Healthy muscle patterns need continuous training
	“I got a lot of relief of those pain symptoms from the Myofunctional Therapy.” 

“Patterns of tension that have been developed over years, many years. And that's something that I need to continue working on. I wouldn't call it a like…..it’s certainly not a side effect of treatment. It was already there and it's just something that needs persistent work.”

	T5

	OMT an essential piece of the release process
	“No one should get a tongue tie [release] without doing Myofunctional Therapy.” -T2
	T2

	Release alone won’t necessarily help






Integrative approach for optimal results









Daily habits addressed in OMT

	“I think there's a level of impatience for all patients after release, because a lot of them focus on that the release is going to solve the problem, and it's a small part of the solution.” 

“Sometimes these patients need body work, myofascial release. Some of them benefit from dysphagia therapy, if it’s really affecting their swallowing. Some may benefit from techniques like Beckman oral motor that's more manual and massage based.”

“So singers want to hone in on singing, and when they find out, they have to practise swallowing, and actual articulation, diction, and where their tongue is going when they're making their sounds, both in speech and singing, it adds many layers.” 

	T4

	Rushing into tongue-tie release unadvisable

Integrative approach for optimal results

	“The backlash to tongue tie release with other clinicians, ENTs for example: ‘oh it doesn't work’. Well, it doesn't work because you can't just cut a tongue. You haven't got the patterning. You're going to be more flexible with the release, but it's not going to sit right. So, you're at risk of throwing up further tension and compensation. So, the key people you know are osteopaths as well as Myo.”
	T6

	OMT an essential piece of the release process
	“…exercises building up the muscles that were weak and or over working, compensating because of the restriction”
	T1

	Building new neurological pathways








Daily habits addressed in OMT
	“Your body doesn't understand that you're not tongue tied anymore, and you still have all of the same muscle memories, right? So you'll still try to do the same things…this is another reason myo afterwards is so important…”

“Have you really been practising your swallow exercises beforehand? If not, well, guess what. You're gonna be here another year...”
	T3

	Orofacial muscle repatterning requires long-term commitment 
	“I would never rush to release tongue tie, ever. NEVER, never, never. It's a team that has to be involved. I think that with the media as it is, it's like, ‘oh yeah, tongue tie release and your problems are going to go away.’ Cutting a tie can throw up big problems on its own in isolation.” 

“Tongue tie release that happens, it takes 12 months of therapy.”
	T6

	Reliable results based on OMT engagement 

Worse scar tissue if no OMT
	“…what validates my clinical perception and data on patients with pre-op do so much better and they have less scarring and reattachment.”
	T4
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Figure-4: Image by Myers (2013) showing front
line fascial connection from the tongue to the

toes.

Tongue
Lung

Diaphragm

Location of
pubic
symphysis

Popliteus

Flexor digitorum
longus

Tibialis posterior ~

Flexor hallucis longus

Mediastinum

Quadratus lumborum

Psoas major
=~ liacus

Adductor group

Knee capsule





image5.jpeg
Participant Table

Singer with Expertin Completed
tongue-tie tongue-tie Questionnaire

v

Name (anon.) Interviewed Experience
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Figure-7: Table showing descriptive statistics and standard deviation of responses to
expert questions A and B:

Question Median Standard Deviation
(2.d.p)

A) "I believe tongue-ties could negatively
impact professional singers". 129 1 1 0.7
(1 = strongly agree / 5 = strongly disagree)

B) "I believe a tongue-tie has little to no effect

on the voice". 4.71 5 5 0.45
(1 = strongly agree / 5 = strongly disagree)
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Please tick all vocal symptoms you have or have had that you feel
relates/related to your tongue-tie.
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Figure-8: Top scoring symptoms in singer questionnaire pathway
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Figure-1: Diagram showing a tight lingual
frenulum.
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Figure-2: Grades of severity tongue-tie classification by Zaghi et al
(2021) designed to measure anterior and posterior tongue mobility.
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Figure-3: Diagram showing the muscles that make up the tongue and
their attachment to the hyoid bone and thyroid cartilage (larynx).
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