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Abstract 
 

 

The Musical Theatre genre places a myriad of demands upon the performer. The complex nature of the artform 
results in additional physiological and psychological demands not found in other areas of the performing arts. There 
is a need to identify existing literature exploring these demands and the link to potential causes of laryngeal tension 
in musical theatre singers to both potentially mitigate vocal issues developing and support initial diagnosis and 
treatment for musical theatre performers diagnosed with muscle tension dysphonia (MTD). This study aimed to 
identify and discuss existing literature documenting the current demands placed upon the musical theatre 
performer and the potential links to laryngeal tension of each. Evolving vocal demands, the demands of score and 
rehearsal, combined choreography and singing, the logistics of performing, and stress and anxiety are examined. 
The review concludes that each demand has the capacity to increase laryngeal tension, leading to the hypothesis 
that a combination of demands may compound the potential for detrimental tension further. 
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1. Introduction 

Musical theatre is a rapidly changing art form, continuously including and reflecting a wide range of musical genres 

and styles (Benson, 2018; Cox, 2020; Hoch, 2018; Kayes, 2015; Melton, 2007). There is a lack of research specifically 

analysing the multitude of demands that make up the role of musical theatre performer and their potential impact on 

vocal function, despite recent studies attempting to measure vocal load in an effort to create a desired baseline for 

performers in rehearsal, training and performance in order to mitigate the development of vocal disorders (Zuim, 

Stewart and Titze, 2023). 

Additional demands placed upon musical theatre performers include but are not limited to; varied and ever-evolving 

vocal demands, combining choreography and singing, integrating instrument use, role of the swing, logistical 

considerations, performance anxiety, financial anxiety and associated stress. Little research has attempted to 

critically assess the possible increase in laryngeal tension related to the particular demands of performing in musical 

theatre, either combined or in isolation. Were individualised, evidence-based studies available to provide a clearer 

picture of the potential impacts, this may inform preventative behaviour across the industry, influence design of 

rehabilitative treatment of voice disorders and empower the musical theatre performer with regards to voice care in 

a holistic sense. The additional demands that the musical theatre genre places on its performers have not been 

extensively studied in terms of their effects on vocal function and health, particularly laryngeal tension levels. Against 

this background, a rapid evidence review was proposed. The aim of the review was to explore the potential link 

between the extra demands of musical theatre performance and increased laryngeal tension in musical theatre 

singers. This report presents a rapid evidence review of key articles, with discussion supported by a broad range of 

sources to map out the nature and scope of the field. Drawing on a range of voice-focused bibliographic databases 

and singing-specific literature, the evidence included has been screened for relevance and quality. 

1.1 Eligibility Criteria  

Included articles are those that discuss the demands of musical theatre performing. Due to the nature of the musical 

theatre genre, international publications are included. Only articles published from January 1995 to March 2024 

were gathered in an attempt to maintain relevance to more recent trends within musical theatre.  

1.2 Search Strategy 

An electronic search was undertaken in January 2024. Articles archived in PubMed, Wiley Library and Elsevier were 

reviewed. The following keywords were used for the search: Musical Theatre, Musical Theater, vocal demands, 

performer, voice, vocal load, swing, Broadway, performance, anxiety, tension, instrument, playing. Secondary 

searches to include other associated papers via reference chaining, hand searches of hard copy pedagogical and grey 

literature were also carried out by the researcher. 

1.3 Study Selection  

A total of 58 results were obtained and screened. A total of 8 key articles were included in this study (Figure 1). 

Articles were included within the following criteria: Published between January 1995 and March 2024 inclusive, 

Peer-reviewed, linked directly to the musical theatre genre or the acting voice, full text available, and translated to 

English where required. Articles were excluded for the following reasons: Not directly relating to the musical theatre 

industry, no full text available, publishing date before 1995. 
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Figure 1. Study Selection Process (Adapted from PRISMA SC-R). 

1.4 Data Collection and Synthesis  

The following information was extracted and tabulated: title, author(s), year published, country, type of research, 

and primary musical theatre demands discussed (Table 1). Key studies were analysed thematically via deductive 

categorisation of additional demand. Four main themes were identified to be discussed: the evolution of vocal 

demands, the demands of score and rehearsal, combining singing and choreography, and the logistics of performing.  

A separate examination of the theme of stress and anxiety was undertaken based on prevalence within the key 

literature. Findings from the key studies were then amalgamated with supporting sources in a final overview of the 

physiological and psychological demands and considerations judged to be specific to the musical theatre performer, 

alongside their links to laryngeal tension.  

2. Results  

In this rapid review of the literature, the additional demands on the Musical Theatre performer and potential links to 

increased laryngeal tension are discussed. A summary of the included key article characteristics and key findings are 

presented in Table 1.  
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Table 1: Publications included in rapid review. 

Title Author/s Year 
Published 

Country Type of 
Research 

Musical Theatre 
Demands included 

Music theater voice: 
Production, physiology and 
pedagogy. 

Bourne, T., 
Garnier, M., 
& Kenny, D. 
T. 

2011 USA Mixed 
Methods 

Vocal Range 
Vocal Demand 
 

Act, Sing, Speak: Voice in the 
World of Theatre 

P. Wilson 2013 Australia Qualitative Part time jobs 
Pyrotechnics 
Make up allergies 
Heavy costuming and 
headpieces 
Vocal loading over 
loud music 
Dehydrating theatre 
conditions 

An evaluation of the 
breathing strategies and 
maximum phonation time in 
musical theatre performers 
during controlled tasks 

Sliiden, T, 
Beck, S & 
MacDonald, 
I. 

2017 London Mixed 
methods 

Singing while dancing 

Deciphering Vocal demands 
for today’s Broadway 
leading ladies 

Freeman, 
W, Green, K 
& Sargent, 
P 

2015 USA Mixed 
methods 

Vocal and range 
demands 

Perspective on the impact 
on vocal function of heavy 
vocal load among working 
professional musical theatre 
performers 

Phyland et 
al. 

2012 Australia Qualitative Vocal loading and 
impact on voice 
function 

Music Performance Anxiety 
in Musical Theatre 
Performers: A Pilot Study 

James, A 
and 
Shipley, M 

2022 UK Mixed 
methods 

Anxiety in MT 
performers and those 
currently unemployed 

Physiological Characteristics 
of Musical Theatre 
Performers and the Effect on 
Cardiorespiratory Demand 
Whilst Singing and Dancing. 
 

Stephens, 
N., & Wyon, 
M. 

2020 UK Qualitative Combined Singing and 
Dancing 
Respiration 

Vocal demands of musical 
Theatre Rehearsals: A 
Dosimetry Study 

Zuim, A., 
Stewart, C., 
Titze, I. 

2023 USA Quantitative Vocal load of specific 
MT show and role 
requirements 

3. Discussion 

Few performing employment contexts demand the combination of skills required of the musical theatre performer 

(Wilson, 2013). The traditionally termed triple threat of acting, singing and dancing has been intensified by the 

integration of musical instrument playing within the ‘Actor-Muso’ show type, increased vocal requirements, the 

demands of the swing, inconsistent vocal loading, psychological and emotional stressors, including performance 

anxiety and financial anxiety, creating an employment context with the potential to intensify the risk of vocal health 

disorders due to increased laryngeal tension caused by a myriad of potential stressors.  

3.1 Evolution of Musical theatre  

Inspired by the European form of comic musical theatre called operetta, developed around 1850 by Herve, and 

expanded by Offenbach and Strauss II, Gilbert & Sullivan designed their comic operas to attract family audiences. 

Combined with improved street lighting and transportation options, these popular shows brought a theatre building 

boom to London’s West End in the late Victorian and Edwardian periods (McWilliam, 2020). Edwardian musical 

comedy dominated the stage by the late 1800’s, followed by the light comic repertoire of Ivor Novello and Noel 

Coward in the early 1900’s. 
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In recent years, the musical has evolved from classic book format to concept and genre-specific shows and the 

regular production of a varied range; including ‘jukebox’ musicals which use existing pop or contemporary songs, 

revivals of the classics, musical adaptations of films, regional writing and long-running shows. As public taste 

undergoes fundamental change, the genre of musical theatre responds in kind (Kenrick, 2024). Musical theatre 

composers continue to draw from many different influences and styles which include, although not limited to; Opera, 

Operetta, Art Song, Jazz Standards, Pop/Rock (usually reflecting the time period in which the musical was composed 

unless it is a biographical or period piece), Folk, Country, Bluegrass, R&B, Motown, Rap, Gospel, Latin and Disco. 

Furthermore, there are an increasing number of crossover opportunities for vocal performers from different genres. 

As contemporary commercial music (CCM) artists may be featured in shows such as Chicago (Kander & Ebb, 1975), 

Ghost (Reubin & Stewart, 2011), Jesus Christ Superstar (Lloyd Webber, 1970) which have reduced range or pop-

specific vocal approaches, musical theatre performers must master a range of styles in order to compete for the roles 

available.  

3.2 Evolving Vocal Demands 

Callaghan and Wilson (2002) describe singing as “a form of sport, within which neuromuscular training is essential” 

(p.112) and indeed, the complex processes involved in singing include neurological, physiological, respiratory and 

psychological activity. As the genre of musical theatre evolves through, and is inspired by, mainstream musical 

trends, both past and present, the variety of musical and vocal styles contained within the genre continues to evolve, 

resulting in the assertion by LoVetri et al. (2014, p.65). that “everybody needs to sing everything”  

With regards to the creative and physiological aspects of singing, the ever-expanding range of musical and vocal 

aesthetics within the musical theatre genre have not led to an increase in vocal specialism, but rather to the 

expectation that the individual musical theatre performer should master a broad range of singing and musical styles 

(Bourne et al., 2011; Cox, 2020; Flynn, 2022). From pop/rock belt to relaxed folk styles, the multitude of different 

musical theatre composition styles and genres require that same multiplicity of different vocal approaches. 

Contemporary research into the physiological, anatomical and acoustic properties of the voice has allowed a greater 

understanding with regards to the difference in activity between vocal registers and qualities (Echternach et al., 

2014; Flynn et al., 2018; Kayes, 2015, 2019; McGlashan et al., 2017). These insights can ensure both singing teachers 

and performers are equipped with more evidence-based resources than ever before, allowing the exploration and 

skill acquisition required to master a greater number of vocal styles. Johnson et al. (2019) assert that it is now the 

norm in musical theatre to have multiple voices, however this does not negate the fact that due to the variety of style 

demands, greater pressure is placed on the singer to master the sustainable production of each vocal quality, 

ensuring high levels of vocal flexibility and agility between the many approaches. 

When examining audition requirements for female musical theatre performers on Broadway, Freeman et al. (2015) 

found that 84% of the musical theatre productions required belting and over half of the belted notes were spent on 

E5. Whereas previously within the musical theatre canon, notes within the range of C5 and above were traditionally 

sung in M2/Head voice, figure 2 illustrates the many shows now requiring that these be performed in a belt set up 

(Freeman et al., 2015).  
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Figure 2 – Vocal ranges for Broadway leading female roles as of 2014 (Freeman et al., 2015). 

Link between evolving vocal demands and increased laryngeal tension  

Sustained heavy vocal loading, such as those found in the Belt demands of many musical theatre shows, increases the 

potential for vocal fatigue leading to or as a result of compensatory tension. The requirement to sing higher in the 

upper range in a belt set up which in previous years have been performed in a lighter vocal set up (Freeman et al., 

2015) may also cause tension for those whose natural vocal tendency is lighter in that range. As musical theatre 

writing often reflects the trends of contemporary music, there are additional challenges associated with integrating 

mainstream CCM styles and vocal choices which may not allow the supported, stamina-reliant vocalisation found in 

more traditional musical theatre voice qualities.  

3.3 The Demands of Score and Rehearsal: Vocal Loading and Vocal Dose  

The vocal requirements of a musical theatre rehearsal demand unpredictable amounts of singing and speaking. As 

regular voice use continues during rehearsals, singers’ additional vocal demands include conversation, an aspect 

which is often overlooked. Beyond the rehearsal additional commitments such as interviews, media work and 

socialising may increase demand without clear acknowledgement. Many contemporary musical scores require heavy 

mix and belting strategies that may overload the vocal instrument (Freeman et al., 2015). This is due to the 

concentration of mechanical stress confined to the middle third of the vocal folds, which can lead to tissue reactions 

and phono trauma. As the rehearsal process often involves multiple repetitions of specific sections of the score, this 

focused production and repetition of a limited frequency range can overburden the vocal mechanism of soloists and 

ensemble cast members, and potentially lead to vocal trauma (Zuim et al., 2023). In recent research this concept has 

been referred to as vocal loading (Phyland et al, 2013). 

In an attempt to define the concept of vocal loading, Hunter et al. (2019) examined the current use of the term within 

the literature, finding it described as perception or phonatory effort, which is described as heavy, moderate or light. 

Solomon (2008) described vocal load as phonating at higher-than-normal frequency and intensity, with Titze et al. 

(2007) describing it as the accumulated voicing within a set duration. Vocal loading capacity is defined by Echternach 

et al. (2014) as the amount of load that a voice user can handle before experiencing negative vocal impact. Both the 

Vocal Loading Test (Richter et al. 2016) and the Vocal Loading Index (Svec et al. 2003) are used to quantify vocal load 

through perceptual questionnaire and survey. Hunter et al. (2019) proposed a new definition of ‘Vocal demand’ and 

‘vocal demand response’ (2019) to clarify the areas between vocal load, vocal loading, vocal effort and vocal fatigue, 
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however this review will use the term vocal loading as proposed by Solomon (2008), with the additional 

consideration of Titze et al’s definition of accumulated voicing within a set timeframe (2007). This definition is 

applicable to the musical theatre performer and allows for specific discussion. The exposure of vocal fold tissue to 

vibration is referred to as the vocal dose. Previous research has identified changes in the vocal folds and voice 

production over time, as well as the prevalence of voice disorders in vocalists as a result of the contact stress brought 

on by each collision of the membranous portion of the vocal folds, the impact of repeated stress on vocal tissue due to 

intraglottal pressure, and fatigue brought on by repeated vibration (Assad et al., 2017). A baseline of vocal dosing 

which can be assessed as safe for singers has yet to be established (Zuim, Stewart & Titze, 2023). The vocal dose is 

impacted by many elements, such as duration of vocalisation, sound pressure level, range of frequency used, and 

styles of singing required by the score. Louder and fuller phonation results in ‘larger distance doses, representing the 

cumulative load placed on vibrating tissue’ (Zuim, Stewart & Titze, 2023). 

The measurement of vocal fold exposure to vibration is measured through a vocal dosimeter (Assad et al., 2017), 

which is attached to an accelerometer to the sternal notch and measures the vocal load without recording 

background noise or the content of the vocal sound produced. Zuim et al (2023) found in a recent study of vocal 

demands in the rehearsal period for the musical ‘Nine’ (Yeston, 1982) that due to the vocal demands of a specific 

musical score, particular aspects of a singer’s vocal dose usually increased during rehearsals. This was thought to be 

in response to the focus on specific types of vocal quality and desired vocal sound, especially when the range in 

which most of the notes fall within the musical focuses on a belting or high-intensity vocal quality area. 

The variability and unpredictability of the vocal demands for individual performers through the rehearsal process 

were highlighted. The study also noted that even if the pace of the rehearsal was not deemed too great, the specific 

demands of the score alone may prove to be much larger than the vocal dose reported through the rehearsal. Zuim et 

al (2023) concluded that further studies are needed to establish the overall dose of each musical theatre role to serve 

as considerations for vocal pacing and voice care during rehearsal and performance. 

Link between vocal dose and increased laryngeal tension  

This concentrated production and repetition of a small frequency range can tax the vocal mechanism of soloists and 

ensemble cast members and lead to vocal trauma (Roll, 2016; dos Santos et al. 2019). Previous investigators have 

identified changes in the vocal folds and voice production across time (Jiang, Lin & Hanson, 2000) and the prevalence 

of voice disorders in singers (Pestana, Vaz-Freitas & Manso, 2017) due to the contact stress that results from each 

collision of the membranous portion of the vocal folds (Mehta et al, 2021) the intraglottal pressure and impact of 

repetitive stress on vocal tissue (Chan & Titze, 2006), and the resulting fatigue from repetitive vibration (Svec et al. 

2003; Palaparthi et al, 2019). If the vocal dose of each role and the potential impact was made apparent, musical 

theatre singers may be better equipped to manage their voices during rehearsals and performances using 

appropriate strategies. Directors, teachers and performers would also be equipped to develop strategies to establish 

and maintain the vocal stamina required throughout rehearsals and 8 performances per week. 

3.4 Combining Singing and Choreography 

The combined skill of singing and dancing is one of the fundamental aspects of musical theatre performance (Sliiden, 

Beck and MacDonald, 2017). Gates et al. (2013) highlight the potential impact of movement on the musical theatre 

voice, raising the possibility that in some performers the demands of movement may contribute to the development 

of MTD due to increased respiratory demand. 

3.4.1 Breathing for singing 

Controlled breathing is necessary for singing, with an emphasis on low, controlled airflow through partially adducted 

vocal folds during expiration. Breath control is introduced early in singing pedagogy as constant fluctuations in 

pressure are required in response to the musical demands. Depending on the prosody of the piece, frequent, varied 

changes to air volume, flow and rate are required.  In a study comparing particle emissions in both spoken and sung 

voice use, Alsved, et al (2020) found singing to require sustained voicing, a greater range of frequencies, increased 

sound pressure, an increase in articulated consonants, and higher peak airflows than the spoken voice. As these 

combined aspects contribute to increased exhaled emissions, the findings that the professional singer produced more 

than double the level of particle emissions (1480) compared to loud talking (570). These results are supported by 

Barbosa and Madureira (2020), who found notable differences in their study concerning professional singers, 

including longer breath cycle duration and increased volume of inhalation in song when compared to speech. 
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Control of rib cage movements is considered to be of great relevance in singing technique. Studies by Binazzi et al. 

(2006) and Thorpe et al. (2001) found that breathing when singing resembles breathing at rest more than breathing 

during athletic activity, with less differentiation between rib cage and abdominal wall excursion, with the rib cage 

and abdominal muscles jointly activated so that the respiratory system acts as a single compartment. Neither study 

considered the integration of aerobic activity with phonation. Thomasson and Sundberg (1999) and Watson, Willams 

and James (2012) found that within singing (opera) there are many individual variations in muscle recruitment 

patterns from the rib cage, abdominal wall, and accessory respiratory muscles, suggesting that professional opera 

singing does not require strictly uniform breathing strategies. This variety of approach may be useful when seeking 

to develop the optimum approach to breath control during dance.  

3.4.2 Breathing for dancing 

Open airways and a glottis with the vocal folds abducted, a regular breathing rate and tidal volumes (the volume of 

air that enters or exits the lungs with each respiratory cycle), are all necessary for spontaneous breathing during 

cardiovascular work, including dance. The ability to regulate airflow is essential when singing or playing wind 

instruments, particularly when trying to play extended, continuous phrases. When singing and dancing at the same 

time, this skill becomes more difficult to perform (Sliiden, Beck & Macdonald, 2017). 

3.4.3 Integration of Singing and Choreography 

While discussing body movement in performers, Gates et al. (2013) highlight that some performers may run out of 

breath during choreographed movement due to the difficulties in maintaining volume when running out of breath 

and may have to induce muscular tension in the larynx to maintain enough subglottic pressure while singing. Over 

time such vocal tension can become habitual and problematic. Furthermore, the impact of dance on 

cardiorespiratory demands within a musical theatre performance, explored by Stephens and Wyon (2020) found that 

although musical theatre performers have a greater maximal aerobic capacity than dancers form other genres, the 

singing component reduces breathing frequency. Consequently, this may have a negative effect on the physiological 

recovery from the dance sections and increase lactate levels, leading to supressed cardiac output (Stephens and 

Wyon, 2020). Musical theatre dancers may need to either compromise the singing component to improve breathing 

frequency or decrease the intensity of the dance sequences to ensure singing is not affected by the breathing 

frequency required by the movement demands.  

3.4.4 Maximum Phonation Time 

In a 2016 study, Sliiden, Beck and Macdonald found that maximum phonation time (MPT) has been demonstrated to 

correlate with a number of different voice disorders and is a useful tool for monitoring the effectiveness of voice 

therapy, surgery, or other forms of treatment. While respiratory muscle dysfunction is not unheard of, singers are 

more likely to experience imbalances in their musculature, or even hyperfunction, which can result in irregularities 

at vocal fold level including inadequate approximation. Reduced breath efficiency and increased airflow may result 

from this (Sliiden, Beck and MacDonald, 2017). In a 1988 study, Schmidt, Klingholtz, and Martin found the MPT to be 

higher in classically trained female singers than in non-trained women. In order to measure respiratory or sound 

control the MPT test measures an individual’s ability to sustain a sung tone, after filling their lungs to maximum 

capacity (Maslan, 2011). The decline in MPT was an increase in sound pressure of 3 seconds per10dB observed in the 

results. In their mixed-method study conducted in 2016, Sliiden, Beck and MacDonald discovered a 65.2% decrease 

in MPT between singing while dancing (7.1 seconds) and singing at rest (20.4 seconds). The study also revealed that 

participants were in agreement that dancing had the greatest potential to negatively affect singing phraseology and 

prosody because dancing rapidly reduced the control of the breathing apparatus. The ability to even support and 

sustain notes was found to be the group’s largest challenge when singing while dancing. By opening night, only 45% 

of the participants thought they could fully execute the combined singing and dancing. Sliiden, Beck and MacDonald 

(2017) concluded that in order to better prepare performers who must sing while dancing, as well as those who 

instruct aerobic circuit training classes, more research is needed.  
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Link between simultaneously singing and dancing and increased laryngeal tension  

While discussing body movement in performers, Gates et al. (2013) highlight that some performers may run out of 

breath during choreographed movement due to the difficulties in maintaining volume and may have to induce 

muscular tension in the larynx to maintain enough subglottic pressure while singing. Over time such vocal tension 

can become habitual and problematic. Gates et al. (2013) highlight the potential impact of movement on the MT 

voice, raising the possibility that in some performers the demands of movement may contribute directly to the 

development of MTD.  

3.5 The Logistics of Performing 

3.5.1 Stage Effects 

Stage effects that impact the performance environment are commonly encountered by vocalists in MT. The ability to 

prevent or minimise negative effects on the voice depends on an understanding of the special effects, the chemicals 

used to create them and their possible impacts on voice quality (Rossol, 2021). A short medical study of 25 pit 

orchestra musicians at Beauty and the Beast on Broadway, was undertaken by Dr Jacqueline M. Moline (Moline & 

Golden, 2000). Medical tests clearly showed signs of ill health each pit musician. Dr Moline stated that “The 

conditions for the musicians in the music pit at Beauty and the Beast are unhealthy. A large percentage of the 

musicians are suffering from symptoms related to the irritative effects of the work environment. Several musicians 

now require medical care and medication to treat their symptoms which have developed or worsened since taking 

part in this production.” The data from the Beauty and the Beast study may not be generalisable to other Broadway 

shows, due to the use of pyrotechnic effects that created an additional type of smoke alongside the fog and haze used. 

A 2003 report to SHAPE (Safety and Health in Arts, Production, and Entertainment) by the University of British 

Columbia School of Occupational and Environmental Hygiene which studies the effects of theatrical fog on 100 stage 

workers found that overall, the health study results suggested that exposure to theatrical smokes and fogs causes 

non-specific respiratory irritation and increases the risk for chronic airflow obstruction among theatrical industry 

employees. The study also reported a “measurable drop in lung function (over the testing period of about 4 hours on 

average) was more often seen when mineral oil fog was used.” There remains a lack of contemporary research on 

this aspect of musical theatre performance. On the recommendation of Dr Moline, clear guidelines have been put in 

place by the actor’s union Equity regarding the duration and proximity of haze and fog within the theatrical setting. 

Yet, the evaluation of the health effects of theatrical smoke, haze and pyrotechnics was last updated in 2000 by 

Moline et al., leaving room for more current research. The dry and dusty air during rehearsals and performances is 

another common complaint from performers. The findings of Richter et al. (2000) supported the complaints of 

performers as they consistently discovered that the heat and dryness in theatres lacking compensatory 

humidification were generally too high for healthy voice performance. The performer may be expected to use 

extreme vocal ranges, such as screaming, crying, or sobbing within this potentially irritant environment (Wilson, 

2013).  

Link between stage effects and increased laryngeal tension  

The performance of singers, actors, and musicians can be adversely affected by a decrease in pulmonary function and 

it is unknown whether this change in lung capacity occurring repeatedly could develop into a chronic condition 

(Rossol, 2021). In a link to restricted breath use identified previously in this review, a lack of breath capacity may 

encourage tension in the larynx, as the performer recruits muscle to maintain subglottic pressure while singing. This 

tension, combined with the potential irritant impact of haze, fog, dust, and dry conditions may lead to coughing and 

additional habitual tension in the larynx.  

3.5.2 Costuming 

Wilson (2013) states that some bulky or heavy costuming in the more fanciful areas of theatre, opera, and music 

theatre have become a source of income for local physiotherapists. A lack of research into the impact of additional 

weight, the need to balance and compensate for uneven weight distribution and the potential for neck strain while 

wearing heavy headpieces, masks or bulky costuming makes this aspect difficult to examine. Shoe design for women 

in musical theatre is typically based on the style period or stylistic decisions made by the director. Differing heel 

heights might be required to change the appearance of a character on stage. Additionally, the production may employ 

the use of a raked stage, which may affect the posture of the performer in a similar was to wearing high heels. The 

requirement to wear heels within a production may directly impact phonation. Data from a 2018 study by Rollings 
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into the impact of heel wearing on head position, long-term average spectra, and perceptions of singers, found that 

for the majority of participants, heel height encouraged a significant lowering of head position, and notable changes 

in vocal timbre and resonance. An investigation into optimum singing posture by Luck and Toiviainen (2007) found 

that “a lowered head position could produce spectral irregularity and an elevated head position could increase perceived 

loudness in singers”. Although a lowered head position may produce a useful vocal timbre within a genre requiring 

lowered laryngeal position and lengthened vocal tract, this position may not be effective when producing the MT belt 

sound, which typically needs the first formant frequency to be raised and a slightly higher laryngeal position 

(Echternach et al., 2014; Sundberg, Thalen & Popeil, 2012). With regards to the impact on respiration, a historical 

study by Mathews and Wooten (1963) observed participants used significantly more oxygen while moving in high-

heeled shoes compared with non-heeled shoes. These findings were later supported by Lee et al. (2001) who found 

an increase in the height of the mean centre of gravity and subsequently increased activity in the erector spinae 

muscle group when wearing high heels. As erector spinae muscles contribute to postural stability and flexibility, the 

impact on tension within the accessory muscles of respiration may prove detrimental to phonation.  

Link between costuming and increased laryngeal tension  

It may be hypothesised that the impact of additional extrinsic neck tension may lead to maladaptation of the 

laryngeal mechanism resulting in MTD as a by-product of compensatory postural alignment strategies. Additionally, 

the impact of carrying additional weight while dancing may lead to compromised breath control, overheating, 

dehydration and the associated increased muscle use, irritation at vocal fold level, and increased cardiac function. All 

of which may increase stress on the body, leading to a rise in maladaptive approaches throughout the system. 

3.5.3 Raked Stage 

In a 1998 survey which remains the only one compiled to date, Neurologist Randolph Evans found raked stages, 

inclined platforms at various angles, to be a risk factor on Broadway and in the West End. He argued that raked 

stages cause the performer to "put your weight back, making you reset the centre of your balance[…]It's like standing 

on a ski slope or an inclined highway. It's not your natural position" (Evans, Evens & Carajal, 1998, p585). Several 

studies by Cielo, et al (2014), Gilman and Johns (2017), Grini, Ouaknine and Gionvanni (1998) and Lagier et al 

(2010), had reported that sub-optimal posture or tension produced compensation in muscles at both respiratory and 

phonatory levels. This was described as a result of an increase in muscle activity and tension which negatively 

affected inspiratory volume by placing the respiratory muscles in a shortened position, alongside head and neck level 

muscle tension at laryngeal muscles, which had the potential to translate to dysphonia. 

Link between raked stage and increased laryngeal tension  

Although Evans, Evans and Carajel’s 1998 survey targeted the collection of data regarding bodily injuries, findings 

suggest that the impact on posture may have an associated impact on voice production due to the compensatory 

muscle use in the larynx, upper back, and neck while performing on an incline, resulting in increased tension or 

maladaptation of laryngeal muscle use. A study into muscle activity and aerodynamic changes in voice within 

different body postures by Castillo-Allendes et al. (2022) hypothesised in their limited study that if allowed the 

appropriate amount of time to practice on the incline or unstable surface, singer may be able to adapt to the impact.  

3.5.4 Integrating Instrumental Performance 

In the only known study of its kind, Longo et al. (2020) believed that the postural changes involved in playing an 

instrument while singing may increase muscular resistance in the tracts of the phono-articulatory apparatus and lead 

to voice disorders. They undertook a study to track changes in vocal parameters in pianists and guitarists playing 

while they sang. Results showed that playing an instrument while singing led to an impairment of the singer’s 

formant and a decrease in jitter, fundamental voice frequency, shimmer, soft phonation index and maximum 

phonation time; Shoulder and back position affected voice features, and playing the guitar decreased the amplitude 

of the singers formant and increased noise, causing a typical raucous rock voice. Professional music players 

frequently develop musculoskeletal disorders (Rotter et al., 2020). According to Zaza et al. (1998), the definition of 

playing-related musculoskeletal disorders (PRMDs) is “pain, weakness, numbness, tingling, or other symptoms that 

interfere with their ability to play their instruments at the level they are accustomed to”. These PRMDs are regarded as 

multifactorial health issues, with a number of risk factors including sudden increase in playing load, repetitive 

motions, posture, mental health conditions and number of hours played (Rousseau et al., 2021; Baadjou et al., 2016; 

Kok et al., 2016; Kenny and Ackermann, 2015). The practice of playing an instrument requires repetitive movements, 
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sometimes in an awkward posture (violin, trumpet, and accordion) which can result in significant musculoskeletal 

strain. Postural impairments, in particular are often regarded in the literature as one of the main injury risk factors 

among musicians (Blanco-Pineiro et al., 2017; Chan and Ackermann, 2014; Ranelli et al., 2011; Watson, 2009). Taking 

into account the variations between musical instruments, Ramella et al. (2014) demonstrated how playing an 

asymmetrical instrument, coupled with the influence of years of practice raises the possibility of assuming “non-

optimal” posture. Additionally, studies have examined and contrasted standing and various sitting positions by 

examining factors such as the recruitment of abdominal muscles or spirometry parameters in woodwind players 

(Ackermann et al., 2014; Price et al., 2014). As researchers in the field of musical health have found that posture is a 

significant risk factor that should be considered when evaluating, treating and preventing PRMDs in musicians, 

various techniques have been used to assess and rate musician’s posture (Valenzuela-Gomez et al., 2020; Blanco-

Pineiro et al., 2015; Chan et al., 2013). Chan et al., 2013 used photographs to describe changes in posture before and 

after an intervention, while Valenzuela-Gomez et al. (2020) used the Rapid Entire Body Assessment (REBA) to 

analyse posture. In 2015, Blanco-Pineiro et al. created the Postural Observation Instrument (POI) as a tool to 

systematically examine students’ posture in music classes. Due to a lack of specific studies into the potential impacts 

of combined instrumental playing with singing, it may be prudent to examine the physiological impacts of 

instrumental playing on the body, and how they may potentially impact voice use. A recent study by El-Demerdash et 

al. (2024) to examine voice and vocal tract changes in professional wind instrumentalists found dysphonia in almost 

a third of the participants screened, along with signs of arytenoid oedema, hyperadduction and phonatory waste. 

Link between instrumental playing and increased laryngeal tension  

Voice production has been observed to be influenced by variations in craniocervical posture (Scotto Di Carlo, 1998). 

Consequently, posture has been recognised as a significant aspect of voice quality, particularly from research on 

functional dysphonia and, more specifically since the classification of muscle tension dysphonia (Van Houtte, Van 

Lierde & Claeys, 2011). An ideal alignment of the body is said to be achieved by optimum posture which requires less 

energy from the neuromuscular system and does not put undue pressure on the different tissue (Dutton, 2008; 

Marques, Hallal & Gonclaves, 2010). Anywhere along the kinetic chain a change in one joint can have an impact. Gait, 

joint load, brain function, endurance, strength, balance, respiration, muscle coordination and phonation are among 

the areas where these alterations may show themselves (Dutton, 2008; Wilson Arboleda & Frederick, 2008).  

3.5.5 Irregular or late-night eating  

Musical theatre show performance times necessitate irregular and/or late-night eating schedules. Late-night or rapid 

eating may lead to gastroesophageal reflux disease, leading to increased acid around the hypopharynx and vocal 

folds. In contrast to an acute stress reaction, the two stress-related symptoms of heartburn and GERD may suggest 

prolonged exposure to stressors. Those who have experienced long-term stressors in their lives are more likely to 

report having GERD symptoms (Mizyed, Fass & Fass, 2009). Numerous mucosal alterations may result from acid in 

the larynx and pharynx (Khan et al., 2006) with laryngeal symptoms, including sore throat, persistent hoarseness, 

persistent coughing and clearing of the throat, and feeling of a lump or foreign body in the throat, caused by these 

lesions and mucosal alterations (Hamdan et al., 2001; Koufman, 1991). The findings of a research by Tokashiki et al. 

(2010) demonstrate that increased pressure or globus sensation in the upper oesophageal sphincter is a side-effect 

of gastroesophageal reflux. 

Link between irregular eating and increased laryngeal tension 

Laryngeal muscular tension and GERD were found to be strongly correlated (P < 0.001) by Angsuwarangsee and 

Morrison (2002). Although muscle tension may be a secondary symptom of the disease, the results of this study may 

indicate that treating GERD or LPRD does not focus largely on treating this symptom. Reduction of stomach acid 

reflux on the upper respiratory tract may lead to a decrease in compensatory harmful functions in the larynx, 

including muscle tension. Muscle tension could persist even after treatment for GERD or LPRD if it is a secondary sign 

of stress. Stress can directly produce an increase in muscle tension, or it can occur indirectly as a result of mucous 

membrane stiffness brought on by inflammation of the mucous membranes caused by LPRD, or laryngitis. According 

to the findings of a study conducted in 1986 by Morrison et al, LPRD alone predisposes MTD. Additionally, Morrison 

et al (1986). noted that MTD typically occurs in individuals who use their voices a lot during stressful situations.  

 



International Journal of Music and Performing Arts                                                                                                        DOI: 10.15640/jmpa.v12p4 

 

 
Thomas and Alexander    40 

3.5.6 Stress and the role of the swing 

At the time of this study, only grey literature was available regarding the role and demands of the musical theatre 

swing. A swing is so-called as they can move easily and quickly between two or more parts in the same show (Elster, 

2023). Where the role of an understudy is to be able to fill in for a lead role, a swing may cover the parts usually 

played by an understudy, or additional roles within the ensemble. A super swing, or universal swing, is a performer 

who commutes around the country as required to perform in various productions of a widespread show. Eyer & 

Smith (2015) provide an in-depth examination of the pros and cons, using recollections from those who have worked 

extensively as swings, containing a common theme of stress, uncertainty and anxiety. Massazza et al. (2022) found a 

positive association between uncertainty and metal health problems, including anxiety, depression and stress. 

Link between stress and increased laryngeal tension  

A number of studies have demonstrated a correlation between increased muscle tension and general anxiety or 

tension (Dahlstrom et al., 1985; Flor et al., 1991; Vanltallie, 2002). Unlike physical stress or exercise, emotional stress 

can continue even when there is no stressor present as it can maintain increased muscle tension (Lundberg, 2002). 

Hagg (1991) suggests that stress may maintain low-threshold motor unit activity. The continuous activation of the 

motor units may have physiological and motoric effects on the laryngeal structures. The main function of the larynx 

is to prevent foreign substances from entering the airway. From a neuromuscular standpoint, the larynx predates the 

neocortex’s neuromuscular system for language and articulation, and it’s function in producing speech is incidental 

(Aronson, 1990). Primitive neural mechanisms take precedence over higher cortical functions in the brain when the 

stress reaction is triggered, leading to inadequate and imbalanced muscular behaviour during voice production. 

Stress and psychological variables are linked to muscle tension dysphonia or muscle tension in the larynx (Dietrich et 

al, 2006; Altman et al, 2005). Dietrich et al. (2005), propose that stress may increase laryngeal muscle tension in 

correlation with cardiovascular and emotional arousal, while Holmqvist et al. (2013), suggest the body’s reaction to 

stress causes metabolic, immunological, neuroendocrine and autonomic changes in addition to changes in the 

psychoneuroimmunologic system, and vocal function may be impacted by both the primary and secondary effects of 

stress reaction. These views are supported by McEwen (2000), who describes the initial reactions to acute stress as 

defensive and intended to continue with increased activity. As a result of this reaction, the body becomes 

overstretched when the protective stress system is overworked, which increases susceptibility to disease (Toppinen-

Tanner et al., 2005). The reciprocal relationship between the immune system and the central nervous system 

(Shanks et al., 1998) and as a result, the bloodstream is filled with cortisol during a stress response, which has the 

effect of boosting immunity, however if the stressor is not eliminated and the sympathetic nervous system (SNS) is 

activated for an extended length of time, cortisol has a detrimental effect on the immune system (Iverson, Iverson & 

Saper, 2000). Stress directly affects health and the ability to recover from illness (Cohen, 2005). It is therefore 

conceivable that long-term stress and fatigue that weakens the immune system may lengthen the course of a viral or 

LPRD-induced laryngitis. 

3.6 Stress and Anxiety 

3.6.1 Performance Anxiety 

According to Beilock et al. (2017), performance anxiety (PA) is “apprehension and fear related to completing a 

specific task or even engaging with a specific domain.” Sweating, palpitations, lack of focus, and forgetfulness are just 

a few of the symptoms that performance anxiety can cause. Numerous factors have been linked to PA, including 

genetics, experiences, cognitions and environment (Kenny et al., 2014). A number of domains including singing, 

public speaking, sport, and music have been studied for performance anxiety (Niering et al., 2023). Musical theatre 

performers, however, have not been the subject of specific research. Most performers in musical theatre are required 

to be ‘triple threats’, meaning they must be able to sing, act and dance to a high standard. More recently, the 

introduction of the ‘actor-muso’ performance requires musical theatre performers to play instruments alongside the 

existing three disciplines. Higher levels of PA could result from performers having more of an obligation to live up to 

expectations in all three or four domains.  

Although Kenny et al. (2014) define the cause of PA as “pressure placed on oneself, excessive arousal and inadequate 

preparation for the performance,” it is accepted that musical theatre performances are subject to suitable rehearsal 

period and repetition of content. This suggests that musical theatre performers might have lower levels or instances 

of PA, however the multifaceted nature of musical theatre performance may make it difficult to feel adequately 
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competent in all aspects of the performance, which may expose MT performers to PA to the same extent as many 

other performers. In a recent study into music performance anxiety (MPA) in musical theatre performers by James 

and Shipley (2022), performance anxiety was a shown to be a significant issue, which is in line with findings specific 

to musicians. The authors concluded that more research is required in order to suggest treatments designed 

specifically for MT performers. Some performers claim that the worst PA is not always the performance, but rather 

the audition process or what comes after the final show. Performers are evaluated during auditions with the 

possibility of employment at the conclusion of the process. This increases the pressure experienced. Comparably, as a 

run of a MT show is coming to an end, concern will increase with regards to subsequent employment, causing 

financial anxiety and the need to audition in tandem with final show performances. Naturally the two situations have 

the most profound effects on the performer’s livelihood and, therefore in combination may cause additional anxiety.  

3.6.2 Financial Anxiety 

Sociologists studying the effects of low wages and uncertain income have documented the negative consequences of 

financial hardship. Simmons and Swanberg’s (2009) study comparing the prevalence of depressive symptoms in 

workers with lower versus higher wages discovered that a higher percentage of lower wage workers reported having 

depressive symptoms. Lund et al. (2010) conducted a meta-analytic study and found a positive correlation between 

common mental health disorders like anxiety and depression, and perceived poverty. They also found that the lower 

the income level, the more common these disorders became. Research also indicates that having a particular 

objective financial situation has an impact on mental health (Lund et al., 2010; Simmons & Swanberg, 2009) and may 

lead to negative outcomes. When compared to an objective financial state, financial anxiety is subjective and is 

defined as worrying or feeling anxious about personal financial status due to an assessment that present and future 

financial resources will not be sufficient to pay for the “basic necessities of life” (Lim & Sng, 2006). It is noteworthy to 

mention in this definition that financial anxiety, which is also called financial worry (Meuris & Leana, 2018), is an 

emotional evaluation of personal financial circumstances. It must be acknowledged that different individuals may 

have different interpretations and responses to the same objective situation. Some may experience anxiety from 

living within an uncertain or low-income setting, even though their personal finances may be sufficient to meet their 

needs in an objective sense. According to Gasiorowska (2014), financial anxiety is a more proximal determinant than 

objective financial condition because of its subjective nature, making it a better predictor of relevant outcomes. In 

their ground-breaking study, Meuris and Leana (2018) discovered that cognitive resources were depleted by 

financial worries to the point where people began to experience cognitive issues that interfered with their ability to 

perform tasks. Jawahar, Mohammed and Schreurs (2022) went on to research whether financial anxiety may 

contribute to emotional exhaustion due to the depletion of emotional resources in the same way. Support for a 

conditional indirect effect was found using data gathered in three waves from 434 respondents. In particular, 

perceived internal employability acted as a moderator of the indirect relationship between financial anxiety and 

performance through emotional exhaustion. If the level of perceived employability increased, anxiety decreased, 

along with symptoms of emotional exhaustion (Fig. 3).  

 

Figure 3.  Research model visualising the indirect effect of financial anxiety on job performance via 

emotional exhaustion moderated by perceived internal employability (Jawahar, Mohammed and Schreurs, 

2022). 
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Although the majority of research is based within the business sector and not the performing arts, parallels can be 

drawn. Within the musical theatre profession, the continued lack of job security and pressure to compete for 

employment may lead directly to financial anxiety, which in turn may lead to cognitive issues and emotional 

exhaustion. These psychological and physiological impacts would be disastrous for the musical theatre performer 

and can be judged as a threat to livelihood.  

3.7 Exhaustion 

According to Tache and Selye (1985), exhaustion is a sign of prolonged exposure to stressors. The body may 

experience changes to the cardiovascular system, and hormones, alongside neuroimmunologic changes. Stress on the 

body or mind lowers immunity and makes the body more vulnerable. According to McEwen (1998), the phrase 

“allostatic load” describes the long-term effects of the physiological changes brought on by the stress reaction, such 

as chronic over or under-activity of the neuronal, hormonal and/or immunologic stress arousal system. This could 

lead to recurrent episodes of acute stress, a delay in recovery, insufficient physiological stress responses, or an 

inability to adjust to a comparable stressor if it happens frequently. The physiological stress response may be 

triggered when someone is anxious or experiencing other comparable stressors. Previous research indicates that 

voice complaints were more common in people who described feeling tense or worn out. The development of 

negative voice symptoms may be related to stress-induced tiredness and the alterations it creates in the body. 

3.8 Stress and the voice 

The body’s two stress response systems are the hypothalamic-pituitary-adrenal axis (HPA) and the sympathetic 

nervous system (SNS). The SNS is triggered by a difficult circumstance that a person feels they can work hard to 

overcome (Kudielka, Hellhammer & Kirschbaum, 2007). The HPA axis is triggered when an individual experiences a 

stressor that they view as uncontrollable event that makes them feel helpless (Kudielka et al., 2007). This stressor 

also poses a threat to a goal they have committed to (Dickerson & Kemeny, 2004). When a stressor has a social-

evaluative element (such as an audition) and the individual processing the stressor believes the stressor is 

uncontrollable, the HOA axis is most activated (Dickerson & Kemeny, 2004). Holmqvist et al. (2013) assert that 

vocalising when nervous and tense may result in higher cortisol levels because of increased HPA axis activation. This 

increase may result in negative changes in the voice. Indeed, self-reported voice complaints are more common in 

those whose cortisol levels were greater at any given time (Holmqvist et al., 2017). Furthermore, compared to before 

the stressor, those who have a significant rise in cortisol levels have a higher fundamental frequency (Pisanski, 

Nowak, & Sorokowski, 2016). 

3.8.1 Voice Disorders – stress factors 

Psychosocial stress factors have been linked by researchers and clinicians to the development of functional voice 

abnormalities (Roy & Bless, 1998), although little consideration has been paid to the effects of the neuroendocrine 

and autonomic nervous systems. Dysphonia resulting from changes in the vocal fold tissue or brain innervation is 

referred to as a functional voice disorder (Roy, 2003). These alterations could be brought on by psychogenic causes 

or misuse of the laryngeal musculature, including hyper adductive or hypo adductive glottal shaping (Roy, 2003).  

3.8.2 Stressful life events and voice disorders 

Compared to healthy controls, those with hyper functional voice disorders rated stressful events far higher. 

Remarkably, in contrast to the other groups, these participants did not report noticeably higher voice use. As these 

measurements do not account for how the stressful experience affected the individual, they should be evaluated 

cautiously (Cohen, Kamarck, Mermelstein, 1983). Participants in the Perceived Stress Questionnaire (Cohen et al., 

1983) are asked to score the degree of stress that various life events have caused them during the past month. It 

provides an evaluation of stress that is more reflective of contemporary pressures than other scales. Dietrich et al. 

(2008) compared the norms of the Hospital Anxiety and Depression Scale (HADS) and the Perceived Stress Scale-10 

(PSS-10) to patients with muscular tension dysphonia, benign vocal fold lesions, paradoxical vocal fold movement 

disorder, and glottal insufficiency. They discovered that in comparison to the norms of the corresponding measures, 

only 25% of patients with a range of voice abnormalities reported high stress (measured using the PSS-10), 36.9% 

reported high anxiety, and 31.2% reported a high depression score (evaluated using HADS). Compared to patients 

with vocal fold lesions, a greater proportion of patients with muscle tension dysphonia expressed stress and 

depression. 



International Journal of Music and Performing Arts                             DOI: 10.15640/jmpa.v12p4 

  

43                                                       Thomas and Alexander 

3.8.3 Anxiety and voice disorders 

According to Brodnitz’s (1962) theory, vocal difficulties can result in psychological issues, personality alterations, 

and emotional and personality disorders overall. It is difficult to determine whether anxiety disorders and voice 

problems originated independently of one another, or if the voice abnormalities and anxiety disorders co-occurred. 

Mirza et al. (2003) suggest that the link between anxiety disorders and vocal disorders is complex, supported by 

Nerriere et al’s (2009) study using the Rand 36-item Short Form Health Survey which concluded that teachers 

without voice issues have lower levels of psychological distress than teachers with voice abnormalities. 

3.8.4 Stress reactivity and impact on the voice  

There appears to be a lack of evidence in the available literature regarding variations in the biological stress systems’ 

underlying activity, which could account for some of the disparities between those who acquire a functional voice 

issue and others who do not. In particular there is a gap in the literature with regards to how variations in stress 

reactivity affects those with and without voice disorders. According to a number of studies, when a functional voice 

issue develops, it may be important to take into account variations in stress systems. Gassull et al. (2010) state that 

there appears to be a positive correlation between stress reactivity scoring nine or higher on the Voice handicap 

Index (VHI) and perception of voice issues. Salivary cortisol levels were observed to be higher in woman than men 

who reported voice complaints (Holmqvist et al., 2017). Extra laryngeal tension may result from “overactivity of 

autonomic and voluntary nerve systems in individuals who are overly excited and apprehensive” according to 

Morrison, Rammage & Nichol (1994) (p.644). Research by Holmqvist et al. (2013) and Morrison, et al. (1994) found 

that changes in voice quality that could result in the emergence of a functional voice disorder may be related to the 

actions of the sympathetic and parasympathetic nervous systems. 

4. Conclusion 

By collating and presenting information on the different demands within musical theatre performance, and 

subsequent potential impacts with regards to laryngeal tension and muscle tension dysphonia, this rapid review 

highlights the nature of a number of these demands and their capacity to increase laryngeal tension, leading to the 

hypothesis that a combination of demands may compound the potential for detrimental tension further. Awareness 

of additional stressors may impact treatment design of MTD in musical theatre singers as each physiological and 

psychological aspect has the potential to impact tension levels differently, depending on the reaction in the singer.  

5. Recommendation for Research 

It is hoped that further research into the specific physiological and psychological demands on the musical theatre 

performer may help to tailor diagnosis and treatment and subsequently allow voice care teams and performers to act 

to prevent additional tension where possible. Both qualitative and quantitative study of the perceived and actual 

impacts of individual and combined demands have on laryngeal tension levels would be valuable to ensure these 

factors are considered during therapeutic intervention for functional voice disorders. Findings of similar studies may 

help to provide further support for singing teachers and voice rehabilitation teams working to support rehabilitative 

progression with these specific musical theatre parameters.    
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Reading and Singing Styles Plińio Chapter in Lecture Notes in Computer Science DOI: 10.1007/978-3-030-41505-
1_37  

Beilock, S. L., Schaeffer, M. W., & Rozek, C. S. (2017). Understanding and addressing performance anxiety. In: 
Handbook of Competence and Motivation: Theory and Application. New York: The Guildford Press. 

Benson, E. A. (2018). Modern voice pedagogy: Functional training for all styles. American Music Teacher, 67(6), 10–
13. https://www.jstor.org/stable/26502682 

Binazzi, B., Lanini, B., Bianchi, R., Romagnoli, I., Nerini, M., Gigliotti, F., Duranti, R., Milic-Emili, J., & Scano, G. (2006). 
Breathing pattern and kinematics in normal subjects during speech, singing and loud whispering. Acta Physiol (Oxf). 
186(3), 233-46. doi: 10.1111/j.1748-1716.2006.01529.x.  

Blanco-Piñeiro, P., Díaz-Pereira, M. P., & Martínez, A. (2015). Common postural defects among music 
students. Journal of bodywork and movement therapies, 19(3), 565–572. https://doi.org/10.1016/j.jbmt.2015.04.005 

Blanco-Piñeiro, P., Díaz-Pereira, M. P., & Martínez, A. (2017). Musicians, postural quality and musculoskeletal health: 
A literature's review. Journal of bodywork and movement therapies, 21(1), 157–172. 
https://doi.org/10.1016/j.jbmt.2016.06.018 

Bourne, T., Garnier, M., & Kenny, D. T. (2011). Music theater voice: Production, physiology and pedagogy. Journal of 
Singing, 67(4), 437–444. 

Brodnitz, F. (1962). Functional voice disorders. In N. Levine (Ed.), Voice and speech disorders (medical aspects). 
Springfield, Ill. 

Callaghan, J., & Wilson, P.H. (2002). Sing and See. Voice: The Cutting Edge. 6th Voice Symposium of Australia. Adelaide: 
Australian Voice Association. 

Castillo-Allendes, A., Delgado-Bravo, M., Ponce, A. R., & Hunter, E. J. (2022). Muscle Activity and Aerodynamic Voice 
Changes at Different Body Postures: A Pilot Study. Journal of voice : official journal of the Voice Foundation, S0892-
1997(22)00300-9. Advance online publication. https://doi.org/10.1016/j.jvoice.2022.09.024 

Chan, C., & Ackermann, B. (2014). Evidence-informed physical therapy management of performance-related 
musculoskeletal disorders in musicians. Front. Psychol. 5, 706. 

Chan, C., Driscoll, T., Ackermann, B. (2013). Can experienced observers detect postural changes in professional 
orchestral musicians after interventions? Int. Symp. Perform. Sci. 181–186. 

Chan, R. W., & Titze, I. R. (2006). Dependence of phonation threshold pressure on vocal tract acoustics and vocal fold 
tissue mechanics. The Journal of the Acoustical Society of America, 119(4), 2351–2362. 
https://doi.org/10.1121/1.2173516 

https://doi.org/10.1080/02786826.2020.1812502
https://doi.org/10.1016/s0892-1997(02)00105-4
https://doi.org/10.1016/s0892-1997(02)00105-4
https://doi.org/10.1093/occmed/kqw052
https://www.jstor.org/stable/26502682
https://doi.org/10.1016/j.jbmt.2015.04.005
https://doi.org/10.1016/j.jbmt.2016.06.018
https://doi.org/10.1016/j.jvoice.2022.09.024


International Journal of Music and Performing Arts                             DOI: 10.15640/jmpa.v12p4 

  

45                                                       Thomas and Alexander 

Cielo, C. A., Christmann, M. K., Ribeiro, V. V., et al. (2014). Síndrome de tensão musculoesquelética, 
musculaturalaríngeaextrínseca e postura corporal: considerações teóricas. Rev CEFAC. 16(5), 1639–1649. doi: 
10.1590/1982-0216201410613  

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress. Journal of Health and Social 
Behavior, 24(4), 385-396. https://doi.org/10.2307/2136404 

Cox, D. (2020). In the room where it happens: Teaching musical theatre and contemporary and commercial music 
(CCM) singing. (Doctoral thesis) University of Southern Queensland. 

Dahlström, L., Carlsson, S. G., Gale, E. N., & Jansson, T. G. (1985). Stress-induced muscular activity in mandibular 
dysfunction: effects of biofeedback training. Journal of behavioral medicine, 8(2), 191–200. 
https://doi.org/10.1007/BF00845520 

Dickerson, S. S., & Kemeny, M. E. (2004). Acute stressors and cortisol responses: a theoretical integration and 
synthesis of laboratory research. Psychological bulletin, 130(3), 355–391. https://doi.org/10.1037/0033-
2909.130.3.355 

Dietrich, M., Verdolini Abbott, K., Gartner-Schmidt, J., & Rosen, C.L. (2006). The frequency of perceived stress, anxiety 
and depression in patients with common pathologies affecting voice. Journal of Voice, 22, 472–488.  

Dutton, M. (2008). Orthopaedic Examination, Evaluation and Intervention. 2nd ed. Pennsylvania, PA: McGraw-Hill.  

Echternach, M., Popeil, L., Traser, L., Wienhausen, S. & Richter, B. (2014). Vocal Tract Shapes in Different Singing 
Functions Used in Musical Theater Singing—A Pilot Study. Journal of Voice, 28(5), 653.e1-653.e7. 

El-Demerdash, A. M., Hafez, N. G., Tanyous, H. N., Rezk, K. M., & Shadi, M. S. (2024). Screening of voice and vocal tract 
changes in professional wind instrument players. European archives of oto-rhino-laryngology : official journal of the 
European Federation of Oto-Rhino-Laryngological Societies (EUFOS) : affiliated with the German Society for Oto-Rhino-
Laryngology - Head and Neck Surgery, 281(9), 4903–4911. https://doi.org/10.1007/s00405-024-08755-1 

Elster, J.J. (2023). How to Swing in Musical Theatre: A Guide to Covering the Ensemble (1st ed.). Routledge. 
https://doi.org/10.4324/9781003254300 

Evans, R. W., Evans, R. I., & Carvajal, S. (1998). Survey of Injuries among West End Performers. Occupational and 
Environmental Medicine, 55(9), 585–593. http://www.jstor.org/stable/27730987 

Eyer & Smith (2015). Broadway Swings. Bloomsbury. 

Flor, H., Birbaumer, N., Schulte, W., &Roos, R. (1991). Stress-related electromyographic responses in patients with 
chronic temporomandibular pain. Pain, 46(2), 145–152. https://doi.org/10.1016/0304-3959(91)90069-A 

Flynn, A. (2022). So you want to sing musical theatre. Rowman &Littfield 

Flynn, A., Trudeau, J., & Johnson, A. M. (2018). Acoustic comparison of lower and higher belt ranges in professional 
Broadway actresses. Journal of Voice, 34(3), 410–414. https://doi.org/10.1016/j.jvoice.2018.10.006 

Freeman, W., Green, K., & Sargent, P. (2015). Deciphering vocal demands for today’s Broadway leading ladies. Journal 
of Singing, 71(4), 491–495 

Gassull, C., Casanova, C., Botey, Q., & Amador, M. (2010). The impact of the reactivity to stress in teachers with voice 
problems. Folia phoniatrica et logopaedica : official organ of the International Association of Logopedics and 
Phoniatrics (IALP), 62(1-2), 35–39. https://doi.org/10.1159/000239061 

Gates, R., Arick Forrest, L. & Obert, K. (2013). The Owner’s Manual to the Voice. New York: Oxford University Press,  

Gilman, M., & Johns, M. M. (2017). The Effect of Head Position and/or Stance on the Self-perception of Phonatory 
Effort. Journal of voice : official journal of the Voice Foundation, 31(1), 131.e1–131.e4. 
https://doi.org/10.1016/j.jvoice.2015.11.024 

Grini, M. N., Ouaknine, M., & Giovanni, A. (1998). Modifications posturales et segmentaires contemporaines du 
forçage vocal [Contemporary postural and segmental modification of forced voice]. Revue de laryngologie - otologie - 
rhinologie, 119(4), 253–257. 

Hagg, G. (1991). Static workloads and occupational myalgia—a new explanation model. In: Anderson, Hobart, 
Danhoff, eds. Electromyographical Kinesiology. Amsterdam, The Netherlands. 

Hamdan, A. L., Sharara, A. I., Younes, A., &Fuleihan, N. (2001). Effect of aggressive therapy on laryngeal symptoms and 
voice characteristics in patients with gastroesophageal reflux. Acta oto-laryngologica, 121(7), 868–872. 
https://doi.org/10.1080/00016480152602357 

https://psycnet.apa.org/doi/10.2307/2136404
https://doi.org/10.1007/BF00845520
https://doi.org/10.1037/0033-2909.130.3.355
https://doi.org/10.1037/0033-2909.130.3.355
https://doi.org/10.1007/s00405-024-08755-1
https://doi.org/10.4324/9781003254300
http://www.jstor.org/stable/27730987
https://doi.org/10.1016/0304-3959(91)90069-A
https://doi.org/10.1016/j.jvoice.2018.10.006
https://doi.org/10.1159/000239061
https://doi.org/10.1016/j.jvoice.2015.11.024
https://doi.org/10.1080/00016480152602357


International Journal of Music and Performing Arts                                                                                                        DOI: 10.15640/jmpa.v12p4 

 

 
Thomas and Alexander    46 

Hoch, M. (2018). So you want to sing CCM (contemporary commercial music): A guide for performers. Rowman & 
Littlefield Publishers 

Holmqvist, S., Johansson, A., Santtila, P., Westberg, L., von der Pahlen, B., & Simberg, S. (2017). Journal of Speech, 
Language, and Hearing Research, 60(10), 2781-2791. 

Holmqvist, S., Santtila, P., Lindström, E., Sala, E., & Simberg, S. (2013). The association between possible stress 
markers and vocal symptoms. Journal of voice : official journal of the Voice Foundation, 27(6), 787.e1–787.e10. 
https://doi.org/10.1016/j.jvoice.2013.06.012 

Hunter, E.J., Cantor-Cutiva, C., van Leer, E., van Mersbergen, M., Nanjundeswaren, C.D., Bottalico, P., Sandage, M., & 
Whitling, S. (2019). Toward a consensus description of vocal effort, vocal load, vocal loading and vocal fatigue. 
Journal of speech, language and hearing research. 63, 509-532. 

Iversen, S., Iversen, L., & Saper, C. B. (2000). The autonomic nervous system and the hypothalamus. In: Kandel, 
Schwartz, Jessell, eds. Principles of Neural Science. 4th ed. New York, NY: McGraw-Hill.  

James, A. S. M., & Shipley, M. (2022). Music Performance Anxiety in Musical Theater Performers: A Pilot Study. Journal 
of Dance Medicine & Science, 26(4), 226-231. doi:10.12678/1089-313X.121522c 

Jawahar, I. M., Mohammed, Z. J., & Schreurs, B. (2022). Effects of financial anxiety and employability on emotional 
exhaustion and performance. Journal of Vocational Behavior, 137, 1–15. https://doi.org/10.1016/j.jvb.2022.103761 

Jiang, J., Lin, E., & Hanson, D. G. (2000). Vocal fold physiology. Otolaryngologic clinics of North America, 33(4), 699–
718. https://doi.org/10.1016/s0030-6665(05)70238-3 

Johnson, J., Asare, M., Coddington, A., Goldmark, D., Knapp, R., Wang, O., & Wollman E. (2019). Divided by a common 
language: Musical Theatre and popular music studies. Journal of Popular Music Studies, 31(4), 32–50. 
https://doi.org/10.1525/jpms.2019.31.4.32 

Kander & Ebb, (1975). Chicago. Faber. 

Kayes, G. (2015). How does genre shape the vocal behaviour of female singers? Empirical studies of professional 
female singing in western lyric and contemporary commercial music genres. (Doctoral thesis) University of London 

Kayes, G. (2019). Structure and function of the singing voice. In G. Welch, D. M. Howard, & J. Nix (Eds.), The Oxford 
handbook of singing (pp. 3–29). Oxford University Press. 

Kenny, D., & Ackermann, B. (2015). Performance-related musculoskeletal pain, depression and music performance 
anxiety in professional orchestral musicians: a population study. Psychol. Music 43 (1), 43–60. 

Kenny, D. T., Driscoll, T. & Ackermann, B. (2014) Psychological wellbeing in professional orchestral musicians in 
Australia: a descriptive population study. Psychology of Music, 2, 210–232. 

Kenrick, J. (2006). The Future? Available at: https://www.musicals101.com/future.htm (Accessed June 2023). 

Khan, A. M., Hashmi, S. R., Elahi, F., Tariq, M., & Ingrams, D. R. (2006). Laryngopharyngeal reflux: A literature 
review. The surgeon: journal of the Royal Colleges of Surgeons of Edinburgh and Ireland, 4(4), 221–225. 
https://doi.org/10.1016/s1479-666x(06)80063-6 

Kok, L.M., Huisstede, B.M., Voorn, V.M., Schoones, J.W., Nelissen, R.G. (2016). The occurrence of musculoskeletal 
complaints among professional musicians: a systematic review. Int. Arch. Occup. Environ. Health 89 (3), 373–396. 

Koufman J. A. (1991). The otolaryngologic manifestations of gastroesophageal reflux disease (GERD): a clinical 
investigation of 225 patients using ambulatory 24-hour pH monitoring and an experimental investigation of the role 
of acid and pepsin in the development of laryngeal injury. The Laryngoscope, 101(4 Pt 2 Suppl 53), 1–78. 
https://doi.org/10.1002/lary.1991.101.s53.1 

Kudielka, B. M., Hellhammer, D. H., & Kirschbaum, C. (2007). Ten Years of Research with the Trier Social Stress Test--
Revisited. In E. Harmon-Jones & P. Winkielman (Eds.), Social neuroscience: Integrating biological and psychological 
explanations of social behavior (pp. 56–83). The Guilford Press. 

Lagier, A., Vaugoyeau, M., Ghio, A., Legou, T., Giovanni, A., &Assaiante, C. (2010). Coordination between posture and 
phonation in vocal effort behavior. Folia phoniatrica et logopaedica : official organ of the International Association of 
Logopedics and Phoniatrics (IALP), 62(4), 195–202. https://doi.org/10.1159/000314264 

Lee ,C. M., Jeong E. H., & Freivalds, A. (2001). Biomechanical effects of wearing high-heeled shoes. Int J Ind Ergon. 28, 
321–326. 

Lim, V. K. G., & Sng, Q. S. (2006). Does parental job insecurity matter? Money anxiety, money motives, and work 
motivation. Journal of Applied Psychology, 91(5),1078–1087. https://doi.org/10.1037/0021-9010.91.5.1078 

https://doi.org/10.1016/j.jvoice.2013.06.012
https://doi.org/10.12678/1089-313X.121522c
https://psycnet.apa.org/doi/10.1016/j.jvb.2022.103761
https://doi.org/10.1016/s0030-6665(05)70238-3
https://doi.org/10.1525/jpms.2019.31.4.32
https://www.musicals101.com/future.htm
https://doi.org/10.1016/s1479-666x(06)80063-6
https://doi.org/10.1002/lary.1991.101.s53.1
https://doi.org/10.1159/000314264
https://doi.org/10.1037/0021-9010.91.5.1078


International Journal of Music and Performing Arts                             DOI: 10.15640/jmpa.v12p4 

  

47                                                       Thomas and Alexander 

Lloyd Webber, A. (1970). Jesus Christ Superstar. Hal Leonard.  

Longo, L., Di Stadio, A., Ralli, M., Marinucci, I., Ruoppolo, G., Dipietro, L., de Vincentiis, M., & Greco, A. (2020). Voice 
Parameter Changes in Professional Musician-Singers Singing with and without an Instrument: The Effect of Body 
Posture. Folia PhoniatrLogop, 72(4):309-315. doi: 10.1159/000501202. Epub 2019 Jul 15. PMID: 31307041.  

LoVetri, J. L., Saunders-Barton, M., & Weekly, E. M. (2014). A brief overview of approaches to teaching the music 
theatre song. In S. D. Harrison & J. O’Bryan (Eds.), Teaching singing in the 21st century (pp. 53–66). Springer 
Netherlands. 

Luck, G, & Toiviainen, P. (2007) Ideal singing posture: evidence from behavioral studies and computational motion 
analysis. In: Maimets-Volt K, Parncutt R, Marin M, et al., eds. Proceedings of the Conference on Interdisciplinary 
Musicology, Tallinn, Estonia. Tallinn, Estonia: Estonian Academy of Music and Theatre;. Available at: 
https://www.researchgate.net/publication/228371312_Ideal_singing_posture_evidence_from_behavioural_studies 
_and_computational_motion_analysis.  

Lund, C., Breen, A., Flisher, A. J., Kakuma, R., Corrigall, J., Joska, J. A., & Patel, V. (2010). Poverty and common mental 
disorders in low and middle income countries: A systematic review. Social Science & Medicine, 71(3), 517–528. 
https://doi.org/10.1016/j.socscimed.2010.04.027 

Lundberg U. (2002). Psychophysiology of work: stress, gender, endocrine response, and work-related upper 
extremity disorders. American journal of industrial medicine, 41(5), 383–392. https://doi.org/10.1002/ajim.10038 
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sentada: uma revisão. Fisioterapia e Pesquisa. 17, 270–276.  

Maslan, J., Leng, X., Rees, C., Blalock, D., & Butler, S. G. (2011). Maximum phonation time in healthy older 
adults. Journal of voice : official journal of the Voice Foundation, 25(6), 709–713. 
https://doi.org/10.1016/j.jvoice.2010.10.002 

Massazza, A., Kienzler, H., Al-Mitwalli, S., Tamimi, N., &Giacaman, R. (2022). The association between uncertainty and 
mental health: a scoping review of the quantitative literature. Journal of Mental Health, 32(2), 480–491. 
https://doi.org/10.1080/09638237.2021.2022620 

Mathews, D.K., & Wooten, E. P. (1963). Analysis of oxygen consumption of women while walking in different styles of 
shoes. Arch Phys Med Rehabil, 44, 569– 571. 

McEwen B. S. (1998). Stress, adaptation, and disease. Allostasis and allostatic load. Annals of the New York Academy of 
Sciences, 840, 33–44. https://doi.org/10.1111/j.1749-6632.1998.tb09546.x 

McEwen B. S. (2000). The neurobiology of stress: from serendipity to clinical relevance. Brain research, 886(1-2), 
172–189. https://doi.org/10.1016/s0006-8993(00)02950-4 

McGlashan, J., Thuesen, M. A., & Sadolin, C. (2017). Overdrive and edge as refiners of “belting”?: An empirical study 
qualifying and categorizing “belting” based on audio perception, Laryngostroboscopic imaging, acoustics, LTAS, and 
EGG. Journal of Voice, 31(3), 385.e311–385.e322. https://doi.org/10.1016/j.jvoice.2016.09.006 

McWilliam, R. (2020). London’s West End, Creating the Pleasure District, 1800-1914. OUP. 

Mehta, D. D., Kobler, J. B., Zeitels, S. M., Zañartu, M., Ibarra, E. J., Alzamendi, G. A., Manriquez, R., Erath, B. D., Peterson, 
S. D., Petrillo, R. H., & Hillman, R. E. (2021). Direct Measurement and Modeling of Intraglottal, Subglottal, and Vocal 
Fold Collision Pressures during Phonation in an Individual with a Hemilaryngectomy. Applied Sciences, 11(16), 7256. 
https://doi.org/10.3390/app11167256 

Melton, J. (2007). Singing in musical theatre: The training of singers and actors. Allworth Press  

Meuris, J., & Leana, C. (2018). The price of financial precarity: Organizational costs of employees' financial concerns. 
Organizational Science, 29(3), 398–417. https://doi.org/10.1287/orsc.2017.1187 

Miller, R. (1996). On the Art of Singing. OUP. 

Mirza, N., Ruiz, C., Baum, E. D., & Staab, J. P. (2003). The prevalence of major psychiatric pathologies in patients with 
voice disorders. Ear, nose, & throat journal, 82(10), 808–814. 

Mizyed, I., Fass, S. S., & Fass, R. (2009). Review article: gastro-oesophageal reflux disease and psychological 
comorbidity. Alimentary pharmacology & therapeutics, 29(4), 351–358. https://doi.org/10.1111/j.1365-
2036.2008.03883.x 

Moline, J.M., & Golden, A. (2000). Health effects evaluation of theatrical smoke, haze, and pyrotechnics. 

Morrison, M. (1997). Pattern recognition in muscle misuse voice disorders: how I do it. Journal of Voice, 11(1), 108–
114.  

https://doi.org/10.1016/j.socscimed.2010.04.027
https://doi.org/10.1002/ajim.10038
https://doi.org/10.1016/j.jvoice.2010.10.002
https://doi.org/10.1111/j.1749-6632.1998.tb09546.x
https://doi.org/10.1016/s0006-8993(00)02950-4
https://doi.org/10.1016/j.jvoice.2016.09.006
https://doi.org/10.1111/j.1365-2036.2008.03883.x
https://doi.org/10.1111/j.1365-2036.2008.03883.x


International Journal of Music and Performing Arts                                                                                                        DOI: 10.15640/jmpa.v12p4 

 

 
Thomas and Alexander    48 

Morrison, M. D., Nichol, H., & Rammage, L. A. (1986). Diagnostic Criteria in Functional Dysphonia. The Laryngoscope, 
94, 1-8. https://doi.org/10.1288/00005537-198601000-00001 

Morrison, L., Rammage, H., & Nichol, et al., (1994). The management of voice disorders, San Diego, CA. Singular 
Publishing Group inc. Pp.54-63. 

Nerrière, E., Vercambre, M. N., Gilbert, F., &Kovess-Masféty, V. (2009). Voice disorders and mental health in teachers: 
a cross-sectional nationwide study. BMC public health, 9, 370. https://doi.org/10.1186/1471-2458-9-370 

Niering, M., Monsberger, T., Seifert, J., & Muehlbauer, T. (2023). Effects of Psychological Interventions on 
Performance Anxiety in Performing Artists and Athletes: A Systematic Review with Meta-Analysis. Behavioral 
sciences (Basel, Switzerland), 13(11), 910. https://doi.org/10.3390/bs13110910 

Pestana, P. M., Vaz-Freitas, S., & Manso, M. C. (2017). Prevalence of Voice Disorders in Singers: Systematic Review and 
Meta-Analysis. Journal of voice : official journal of the Voice Foundation, 31(6), 722–727. 
https://doi.org/10.1016/j.jvoice.2017.02.010 

Phyland, D. J., Thibeault, S. L., Benninger, M. S., Vallance, N., Greenwood, K. M., & Smith, J. A. (2013). Perspectives on 
the impact on vocal function of heavy vocal load among working professional music theater performers. Journal of 
voice : official journal of the Voice Foundation, 27(3), 390.e31–390.e3.9E39. 

Pisanski, K., Nowak, J., &Sorokowski, P. (2016). Individual differences in cortisol stress response predict increases in 
voice pitch during exam stress. Physiology &behavior, 163, 234–238. https://doi.org/10.1016/j.physbeh.2016.05.018 

Price, K., Schartz, P., & Watson, A.H. (2014). The effect of standing and sitting postures on breathing in brass players. 
SpringerPlus 3(1), 1–17. 

Ramella, M., Fronte, F., &Converti, R.M. (2014). Postural disorders in conservatory students: the Diesis project. Med. 
Probl. Perform. Ar. 29 (1), 19–22. 

Ranelli, S., Straker, L., & Smith, A. (2011). Playing-related musculoskeletal problems in children learning instrumental 
music: the association between problem location and gender, age, and music exposure factors. Med. Probl. Perform. 
Ar. 26 (3), 123–139. 

Reubin & Stewart (2011). Ghost. Hal Leonard. 

Richter B, Lohle E, Knapp B, et al. (2016) Harmful substances on the opera stage: possible negative effects on singers’ 
respiratory tracts. Journal of Voice, 16, 72– 80.  

Richter B, Nusseck M, Spahn C, Echternach M (2016) Effective- ness of a voice training program for student teachers 
on vocal health. Journal of Voice, 30, 452–459  

Roll, C. (2016). The Evolution of the Female Broadway Belt Voice: Implications for Teachers and Singers. Journal of 
Voice, 30(5), 639.e1-639.e9. 

Rollings A. A. (2018). The Effects of Heel Height on Head Position, Long-Term Average Spectra, and Perceptions of 
Female Singers. Journal of voice : official journal of the Voice Foundation, 32(1), 127.e15–127.e23. 
https://doi.org/10.1016/j.jvoice.2017.03.005 

Rossol, M. (2021). Theatrical Fog, Smoke, and Haze Effects. Journal of Singing, 77(5), 645-652. 

Rotter, G., Noeres, K., Fernholz, I., Willich, S. N., Schmidt, A., &Berghöfer, A. (2020). Musculoskeletal disorders and 
complaints in professional musicians: a systematic review of prevalence, risk factors, and clinical treatment 
effects. International archives of occupational and environmental health, 93(2), 149–187. 
https://doi.org/10.1007/s00420-019-01467-8https://www.rcslt.org/speech-and-language-therapy/clinical-
information/voice/#:~:text=SLTs%20have%20an%20important%20role,contributed%20to%20your%20voice%20
problem.  

Rousseau, C., Barton, G., Garden, P., &Baltzopoulos, V. (2021). Development of an injury prevention model for playing-
related musculoskeletal disorders in orchestra musicians based on predisposing risk factors. Int. J. Ind. Ergon. 81, 
103026. 

Roy, N. (2003). Functional dysphonia. Curr Opin Otolaryngol Head Neck Surg, 11(3), 144–148. 

Roy, N., & Bless, D. M. (1998). Manual circumlaryngeal techniques in the assessment and treatment of voice 
disorders. Current Opinion in Otolaryngology Head Neck Surgery, 6, 151–155. 

dos Santos, P. C. M., Vieira, M. N., Sansão, J. P. H., & Gama, A. C. C. (2019). Effect of Auditory-Perceptual Training With 
Natural Voice Anchors on Vocal Quality Evaluation, Journal of Voice, 33(2), 220-225. 

Schmidt, P., Klingholz, F., & Martin F. (1988). Influence of pitch, voice sound pressure and vowel quality on the 
maximum phonation time. Journal of Voice, 2, 245–249.  

https://doi.org/10.1288/00005537-198601000-00001
https://doi.org/10.1186/1471-2458-9-370
https://doi.org/10.3390/bs13110910
https://doi.org/10.1016/j.jvoice.2017.02.010
https://doi.org/10.1016/j.jvoice.2017.03.005
https://doi.org/10.1007/s00420-019-01467-8
https://www.rcslt.org/speech-and-language-therapy/clinical-information/voice/#:~:text=SLTs%20have%20an%20important%20role,contributed%20to%20your%20voice%20problem
https://www.rcslt.org/speech-and-language-therapy/clinical-information/voice/#:~:text=SLTs%20have%20an%20important%20role,contributed%20to%20your%20voice%20problem
https://www.rcslt.org/speech-and-language-therapy/clinical-information/voice/#:~:text=SLTs%20have%20an%20important%20role,contributed%20to%20your%20voice%20problem


International Journal of Music and Performing Arts                             DOI: 10.15640/jmpa.v12p4 

  

49                                                       Thomas and Alexander 

Scotto Di Carlo, N. (1998). Cervical Spine Abnormalities in Professional Singers. Folia Phoniatrica et Logopaedica, 50, 
212 - 218. 

Shanks, N., Harbuz, M. S., Jessop, D. S., Perks, P., Moore, P. M., & Lightman, S. L. (1998). Inflammatory disease as 
chronic stress. Annals of the New York Academy of Sciences, 840, 599–607. https://doi.org/10.1111/j.1749-
6632.1998.tb09599.x 

Simmons, L. A., & Swanberg, J. E. (2009). Psychosocial work environment and depressive symptoms among US 
workers: Comparing working poor and working non-poor. Social Psychiatry and Psychiatric Epidemiology, 44(8), 
628–635. https://doi.org/10.1007/s00127-008-0479-x 

Sliiden, T., Beck, S., & MacDonald, I. (2017). An Evaluation of the Breathing Strategies and Maximum Phonation Time 
in Musical Theater Performers During Controlled Performance Tasks. Journal of voice : official journal of the Voice 
Foundation, 31(2), 253.e1–253.e11. https://doi.org/10.1016/j.jvoice.2016.06.025 

Solomon, N. P., (2008). Vocal fatigue and its relation to vocal hyperfunction. International Journal of Speech-Language 
Pathology, 10(4), 254–266. https://doi.org/10.1080/ 14417040701730990  

Stephens, N., & Wyon, M. (2020). Physiological Characteristics of Musical Theatre Performers and the Effect on 
Cardiorespiratory Demand Whilst Singing and Dancing, Medical Problems of Performing Artists, 35(1), 54-58, 
DOI: 10.21091/mppa.2020.1007 

Sundberg, J., Thalén, M. & Popeil, L. (2012) Substyles of belting: phonatory and resonatory characteristics. Journal of 
Voice, 26(1)44–50.  
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