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[bookmark: _Toc219025116]COMPONENT 1- PROPOSAL
[bookmark: _Toc219025117]Introduction of Proposal
[bookmark: _Hlk212971935]As a musical theatre tutor and vocal coach at Newcastle College University Centre (NCUC), I work with Higher Education students to develop skills in singing and dance. A recurrent challenge for these students is how choreography impacts vocal quality, particularly through breath control, alignment, and projection (Linklater, 1976; Friedlander, 2005; Gates, 2018). This is especially pronounced in Bob Fosse’s work, where choreography is marked by angular poses, isolated movements, and hyperextended neck positions (Young, 2009). Such demands often conflict with optimal vocal alignment (Castillo-Allendes et al., 2022), underscoring the need for integrated approaches to voice and movement training (Gates, 2018; Cuny, 2022).
In a previous study (Hopkins, 2025), I interviewed professional performers of Chicago, who reported challenges in breath management and what the physiological costs of executing Fosse choreography are experienced. These accounts resonate with recent calls for further investigation into how dynamic postural states affect voice production (Castillo-Allendes et al., 2022). 
[bookmark: _Hlk212971998]The primary aim is to investigate the complex vocal and postural demands of executing Fosse choreography on the voice, by identifying key challenges such as breath management, as performers transition from static angular poses into movement-based choreography. 
[bookmark: _Toc219025118]The Planned Program of Study 
In a previous practice-led qualitative study investigating professional Chicago performers, I identified similar feedback of physiological and vocal challenges when executing Fosse choreography (Hopkins, 2025).  Participants I interviewed described the need to adapt their singing to execute the stylistic precision and physical control expected when executing Fosse choreography. Reported physiological struggles included increased muscular tension, restricted flexibility in the torso as well as symptoms of vocal fatigue. Coping strategies were largely self-devised, focusing on stamina conditioning and strength training. Notably, none of the dancers received education in biomechanical explanations for their difficulties or targeted interdisciplinary training to address better interaction between posture, alignment, respiratory efficiency, and vocal function.
Existing literature evidence that posture and alignment directly affect vocal output and function by influencing respiratory efficiency, laryngeal positioning, and extrinsic muscle activity (Cielo et al., 2014; Kooijman et al., 2018; Cardoso et al., 2019; Castillo-Allendes et al., 2022). However, there are few studies that investigate how highly stylized choreography such as Fosse might be addressed from a pedagogical paradigm.  My literature review synthesizes studies on the relationship between the posture and respiration systems, dance respiration and the potential impact these have on voice production. 
This literature review is conducted across multiple fields associated with musical theatre: Voice science and pedagogy, dance physiology, anatomy and biomechanics of the voice and respiration systems as well as musical theatre pedagogy.  Research in voice has confirmed that posture that facilitates good alignment facilitates efficient respiratory-phonatory output, including stable laryngeal positioning, supported breath and good resonance production (Gould, 1971; Heman-Ackah, 2005; Dayme, 2009; Castillo-Allendes et al., 2022). Conversely when alignment is compromised and the spine, neck and head positioning is misaligned, compromised phonation and respiration occurs, increasing vocal effort (Ouaknine & Giovanni, 1998; Cielo et al., 2014; Grini, Gilman & Johns, 2017; Kooijman et al., 2018).
Musical theatre performers when combining movement and voice have proved to have reduced respiratory and phonatory efficiency (Sliiden et al., 2017), while rapid review studies show increased musculoskeletal load and tension when performing in non-neutral alignments and postural states (Thomas & Alexander, 2025). This study will investigate how dance in stylized, distorted alignments affects voice production by synthesizing studies across these different interdisciplinary fields as a foundation for a further practice led investigation in musical theatre pedagogy.
[bookmark: _Toc219025119]Aims and Objectives of the Study
Overall Aim
To investigate how Fosse choreography affects the respiratory-phonatory systems in musical theatre performers, and to deliberate whether conventional vocal conditioning training methods can be adapted to better support singing in these non-neutral positions.
Objectives 
To assimilate and synthesize existing literature on how posture and alignment influence respiratory-phonatory function including breath management and how these findings apply to musical theatre singers performing Fosse choreography.
[bookmark: _Toc219025120]Personal Learning Outcomes
By the end of this study, I intend to:
1) Demonstrate the ability to conduct a thorough literature review by selecting and applying an appropriate review framework (e.g., narrative, systematic, or scoping), with clear justification of its relevance to the research goals (Mitchell & Rich, 2022).

2) Develop transferable skills by structuring academic writing in a clear, logical, and well-organised manner, ensuring cohesion and flow for the reader in line with recognised conventions of academic writing (Chauhan, 2022).

3) Apply effective time-management strategies—including planning, scheduling, and monitoring—to complete the research project within the given timeframe, demonstrating disciplined project delivery (Oburu, 2019).

4) Expand my vocal pedagogical understanding the physiological and biomechanical process of how alignment and postural constraints affect the respiratory-phonatory systems of the body, developing a grounded research basis for future training programs in Fosse choreography and execution.
[bookmark: _Toc219025121]Activities and Resources
As a novice researcher with good understanding of my subject matter, I wanted to start this research paper understanding how literature reviews are structured and how to refine my research question to facilitate sound research within a restricted word count and tight project timeline. For methodological guidance from Whittemore and Knafl (2005) and Paré et al. (2017), I conducted a survey of existing studies I had already assimilated in previous papers written to create a thematic landscape of posture, alignment, Fosse and musical theatre performance.  This allowed me to clarify the key concepts I wanted to explore more in depth after exploring and identifying the gaps in the literature that I had already shown in previous papers (Mitchell & Rich, 2022).  This structured initial phase helped me decide to focus more on the respiratory and breath management systems, as opposed to other areas of the voice affected by executing Fosse choreography, helping prepare me for cross-disciplinary research.
Due to the interdisciplinary nature of my research and the challenge of integrating literature across voice science, dance, and MT, key search terms were grouped according to thematic commonality. Voice science and respiratory key terms included” breath management”, “respiratory–phonatory coordination”, and “vocal fatigue”. To investigate mechanical and neuromuscular implications of posture and movement key wording included “extrinsic and intrinsic laryngeal muscles” and “accessory respiratory muscles”. MT research terms included “dual-demand performance”, and “vocal performance under movement”.
To contextualise respiratory disruption during choreographic movement research terms used included “jazz dance biomechanics” and “dancer breathing patterns””. To explore adaptation, phrases used included “vocal conditioning” and “interdisciplinary voice training”.
Literature Resources were conducted using Academic database research sites including PubMed/MEDLINE for voice science research, Scopus for providing cross-disciplinary databases of health, arts and movement science, and CINAHL (Cumulative Index to Nursing and Allied Health Literature) which provided literature about respiration, posture and physiology. For research in voice pedagogy, I used the Journal of Voice, Journal of Singing and the Voice and Speech Review. For dance and movement pedagogy in relation to choreographic demands I used the Journal of Dance Medicine and Science.
This process identified seven core themes—posture and alignment; respiratory physiology; dance-related breathing adaptations; biomechanical demands of Fosse choreography; simultaneous singing and dancing; conditioning interventions; and methodological considerations.
[bookmark: _Toc219025122]Methodology
According to Mitchell and Rich (2022) literature that requires synthesis across multiple interdisciplinary fields is well suited to narrative literature reviews. Information gathering on voice science, dance medicine and musical theatre pedagogy, assimilating different terminologies and outcome measures is ideal for this approach (Greenhalgh, Thorne & Malterud, 2018).
Systematic and scoping review frameworks were initially considered as they offered structural and procedural clarity, which as a novice researcher is appealing however according to Peters et al., (2015) and Munn et al., (2018) these methods are best suited for larger, key characteristic studies, otherwise known as homogenous evidence and not suited to my small study.
This narrative review was structured around determining the inclusion and exclusion criteria based around my current knowledge of this subject matter. Studies that focused on posture, alignment, respiratory function, and/or vocal production, with specific relevance to singing, dance, or MT contexts were considered. Articles that discussed human anatomy and physiology were carefully considered, based on where they were published.  Medical journals detailing information that required preexisting medical knowledge were not considered. Studies that focused on practical results on performers, with measurements of phonation output, with relevance to stage performance were thoroughly investigated.
Each study was critically assimilated to evaluate their practical applicability, enabling a more integrative interpretation in interdisciplinary studies and supporting the learning objectives of the project. Resources supporting this process included access to academic databases and journals through University of Wales Trinity Saint David and Newcastle College and University Centre.
[bookmark: _Toc219025123]Use of Grey Literature and Practitioner Sources
Due to the specificity of my subject matter, whilst peer reviewed empirical studies were prioritized, the use of grey and practitioner-led literature was also used.  Morton (2014) and Thomas and Alexander (2025) provided information on documented practice led approaches and results and therefore contributed strongly to my narrative review. Guidance provided by Whittemore & Knafl (2005) and Byrne (2016) suggest for narrative review methodologies, research considers clearly identified practitioner grey literature to help interpret empirical evidence and help in the critical evaluation of their scope, potential bias and relevance to the subject matter.
[bookmark: _Toc219025124]Insider Bias
According to Berwell (2005), Davidson and Jordan (2007), and Carey and Grant (2015) research conducted by voice teachers in their field can be challenging due to insider/outsider dynamics in settings that may influence the researcher, affecting the quality of data collected. The openness and access of information as an insider researcher leading a practice led qualitative research study is an important advantage (Gaunt, 2008, 2010, 2011), however it also can lend itself to bias and self-monitoring (Cox & Forbes, 2020). To mitigate this and maintain the ethical standards required, my study is supervised by The Voice Centre in partnership with the University of Wales Trinity Saint David.
[bookmark: _Toc219025125]Conclusion
By defining these research aims and methodology, I hope to provide a coherent framework that will facilitate and produce a thorough narrative literature review; as well as highlighting the interdisciplinary nature of my study to support the development of future practice-led musical theatre pedagogy.
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[bookmark: _Toc219025127]Introduction
Breath management provides the foundation to facilitate good vocal efficiency and voice production in musical theatre (MT) performance; however, it is difficult to sustain when singing and dancing at the same time (Thorpe et al., 2001).  Unlike that of classical singers, MT performers have proven to work closely to their physiological output capacity: a study in 2017 by Sliiden, Beck and MacDonald showed that when singing and dancing is performed concurrently, performers have reduced respiratory efficiency, resulting in phonation that cannot be sustained, and therefore demonstrating the strain the respiratory-phonation systems undertake during a performance. Research shows that there is a direct link of interdependence and coordination between three somatic systems: Posture, alignment and respiration, and that the coordination between these three systems is affected by different positions and configurations of the body, under which vocal production must occur (McKinney, 2005; Castillo-Allendes et al., 2022).
Bob Fosse’s dance style incorporates a very specific lens through which to investigate the interaction between these three systems.  Fosse’s work is distinct and instantly recognizable, characterized by angular and lithe silhouettes, isolated movements of the body and aesthetics that are the antithesis of considered neural alignment (Kislan,1987; Young, 2008).  When looking at a specific Fosse alignment known as the Rake, the pelvic tilt and posterior lean backwards cause alignment to be displaced, extension of the cervical spine causes tightening of the torso limiting inhalation expansion and thus compromises breath support that ultimately leads to compromised vocal quality (Hodges, Sapsford & Pengel, 2007). However, these silhouettes are critical to the style of Fosse musicals and therefore cannot be compromised.
[bookmark: _Toc219025128]Understanding Posture, Alignment and Breath Management
When investigating the physiological mechanics of voice production, the terms alignment and posture are often discussed interchangeably.  However, when studying these two terms in the context of voice science and MT, they are two different mechanisms in the coordination of the respiratory-phonation system in the body. The word posture refers to different positions of the body, for example sitting and standing. Shewell (2009) describes it is also not fixed, but a dynamic state -  how the body shapes itself within a space, highlighting that it is moving and not static. Hodges et al. (2007) defines posture as the positioning of the body relative to gravity and the how the distribution of weight impacts the skeletal system. 
The term alignment is defined by the inner relationship and positioning different body parts have to one another within space and in different postural states.  Melo et al. (2015) states physiologically correct alignment as a configuration in which the body can function optimally: the skeletal system is balanced with minimal muscular compensation, enabling good function of respiration, postural stability, and vocal production. Within this study, “correct” is defined as alignments that facilitate efficient diaphragmatic movement, balanced muscle length–tension relationships, and freedom of the vocal mechanism. 
The importance of separating posture and alignment as two different physiological concepts in voice production is because the respiratory, phonation, laryngeal and resonance systems all rely on these two dynamic states functioning optimally.  If a performers’ posture is upright, but the head and neck are misaligned, vocal production is disrupted (Cielo et al., 2014; Kooijman et al., 2018).  Therefore, alignment directly affects the biomechanical functioning of the larynx and respiratory systems, whereas posture facilitates the positioning of the body.
In the context of performing in a Fosse musical, the choreographic demands have a profound impact on the posture and alignment of the body.  The Fosse style incorporates pelvic tilts, extended elongation of the spine, often at a 45-degree angle that restricts the ribcage and immobilizes the neck and head. This aesthetic not only changes the posture of the body in space but also distorts and causes misalignment of the body, negatively affecting respiratory and phonation function.  Both Morton (2014) and Cuny (2022) note that aesthetic requirements needed to be executed in choreography often produce compensatory muscle tension and fatigue and reduced respiratory and vocalization function.  
Research across voice science, dance and voice pedagogy progressively highlights the correlation between posture, alignment, and respiratory efficiency (McKinney, 2005; Castillo-Allendes et al., 2022). Within this context, Bob Fosse’s distinctive choreographic style provides a salient case in which to examine how embodied alignment affects breath control and vocal function.
[bookmark: _Toc219025129]Fosse’s Choreographic Vocabulary and Postural Demands
Fosse’s choreography is a unique and distinguished dance style within the development of musical theatre dance (Young, 2008).  His work is distinct from traditional jazz and ballet through its rigorous precision, attention to detail-driven isolations of body parts, distinct silhouettes and postures and tension-led artistic expression.  Kislan (1987, p.105) describes his aesthetic as “earthbound, physical, percussive, and sexy,” using pelvic tilts, backwards leans, hyper extension of the neck and arms and heavy movement restraint.  Kroll (1978) notes that the artform itself, is “grace in the grotesque and passion in the perverse,” combining awkwardness and elegance into a specific and highly skilled dance language.
[bookmark: _Toc219025130]Fosse Posture – The Rake 
Whilst jazz dance typically involves a swinging motion, with the body often in a low stance and bent at the waist, characterized by a release of energy (Spieth, 2022) in contrast, Fosse's choreography is characterized by an upright, and controlled style, where executing precision in movements that is more commonly associated with ballet.  
One of Fosse’s signature poses is the Rake posture.
The Rake posture entails the performer to stand in an unnatural position:  The performer leans back, tilting the pelvis posteriorly as far as possible but must maintain a straight back. One leg should then be stretched out at the same time to create an unbroken straight line. The performer holds their arms behind their back (Deal, 2014). In much of Fosse’s choreography, the Rake posture serves as the initiating position, establishing the distinctive silhouette that anchors the subsequent movement vocabulary (Kislan,1987; Young, 2008). From this foundation, sequences often evolve through slow, deliberate, and tension-filled actions—walking and gliding transitions that progress into pelvic isolations, and extended leg developments approaching 180 degrees (Young, 2009; Deal, 2014). These sequences are frequently complemented by the integration of props such as chairs, canes, and bowler hats, with female performers characteristically executing these movements in high heels. Such stylistic rigidity, while iconically Fosse, causes physiological vocal difficulties for the performers prompting consideration of how aesthetic embodiment interacts with vocal physiological function (Kooijman, et al. 2017).

[bookmark: _Toc219025131]Posture, Alignment and Respiratory Physiology in context of Fosse
The interrelationship and dependency between respiration and posture have been well researched within voice science and pedagogy. Research shows that consistent aligned posture directly contributes to efficient voice production by improving and enhancing respiratory efficiency and regulation during singing (Castillo-Allendes et al., 2022). Correct physical alignment and positioning of the head and neck facilitates stable positioning of the larynx, optimizes tract shaping, which improves acoustic output (Gould, 1971; Heman-Ackah, 2005; Dayme, 2009) and Kooijman et al. (2018) state  that skeletal and extra laryngeal muscle physiology is directly affected to changes in posture, substantiating that postural  balance and alignment support good vocal output.
When there is misalignment in posture, activity in the extrinsic muscles of the larynx increases, leading to heightened tension and reduced vocal efficiency (Cielo et al., 2014). This then initiates compensatory responses with respiration and voice production of the performer. Grini, Ouaknine and Giovanni (1998) noted that misaligned postural states resulted in forced-voice performances during phonation when compared with healthy singers, indicating an integral relationship between poor postural configuration and phonatory inefficiency; and that even small, misalignments of the neck and head can affect vocal load and effort (Gilman and Johns, 2017). Lagier et al. (2010) investigated the relationship between vocal effort and physical movement, asking singers to phonate across varying intensity levels from soft to loud. Their findings revealed that as vocal intensity increased, so too did the amplitude of physical movement—manifested through larger torso shifts, greater chest expansion, increased head and neck motion, and heightened muscular activation. The researchers concluded that elevated vocal effort naturally elicits more pronounced postural adjustments. Within a MT context, where performers are often required to sustain high vocal output while adhering to choreography, this interaction between phonation and physicality may present challenges to maintaining the intended stylistic aesthetic. While existing research has extensively examined the physiological relationship between posture and voice production, relatively few studies have integrated both acoustic and aerodynamic analyses to assess how varying postures concurrently affect muscular activity and phonatory behaviour. 
Researchers Castillo-Allendes and colleagues have made important clinical contributions to the understanding of how physical alignment and body posture affects vocal output and function, bridging the gap between voice science and vocal pedagogy. Their systematic review (Castillo-Allendes et al., 2022) produced new evidence showing that postural alignment directly affects respiratory efficiency, laryngeal positioning, and vocal resonance, highlighting the interdependence and interrelationship of the respiratory and phonatory systems. In 2025, Castillo-Allendes et al. conducted a study using surface electromyography (sEMG) and aerodynamic testing to measure what the changes in muscle activation and phonatory behaviour and output were when singing in four distinct postural states. The study’s findings were contrary to initial expectations, revealing that variations in posture did not produce significant changes in the activation of muscles responsible for respiration or phonation. The only measurable difference was a variation in vocal pitch between upright and leaning postures. Nevertheless, the research underscored that while static postural adjustments may have minimal impact on overall vocal output, bodily instability or imbalance can disrupt pitch regulation, highlighting the critical role of postural stability and kinaesthetic awareness in maintaining efficient vocal performance. These insights are particularly pertinent to MT, where choreography often involves stylized and non-neutral alignments—such as the pronounced spinal extension and forward head displacement characteristic of Fosse’s Rake posture, which can restrict respiratory movement and increase extrinsic laryngeal tension. There are also well documented similar concerns raised within broader voice pedagogy literature, which stresses the need and importance that balanced alignment and postural freedom directly support good breath management and laryngeal function (McKinney, 2005; Dayme, 2009; Heman-Ackah, 2005).   Recognizing the physiological consequences of such postural deviations reinforces the need for integrated pedagogical approaches that extend beyond traditional static singing instruction, supporting both stylistic authenticity and sustainable vocal health in movement-heavy performance contexts (Castillo-Allendes et al., 2022).
By understanding the nature of how voice production is affected by instable postures and misalignments, we should consider how stylized choreographic postures affect the muscular systems that are the foundations for managing breath.  
The Fosse aesthetic requires singers to vocalise in distinctly non-neutral alignments, such as the Rake, which involves a significant backward tilt of the torso. According to a study by Hodges, Sapsford and Pengal (2007) alignment of the pelvis, the subsequent engagement of muscles of the torso and respiratory function are directly correlated. 
This 2007 study by Hodges, Sapsford and Pengal confirms that with a change in the pelvis position, muscles in the abdomen (such as the tranversus abdomininis and obliques) disrupt the coordination between the diaphragm and the pelvic floor affecting the mechanics of respiration. 
A study by Kawabata and Shima (2023) demonstrated how changes in posture (including more extended or unsupported postures) alter the intra- abdominal muscle usage and the pressures associated with breathing. Intra-abdominal pressure (IAP) refers to the coordination of the abdominal muscles (specifically the transversus abdominis and the obliques), the diaphragm and the pelvic floor creating a pressurized chamber that stabilizes the torso and contributes to good breath support (Neumann & Gill, 2002).
When a singer’s posture is neutral, IAP supports the spine, allowing the diaphragm to move efficiently, enabling good respiration function.  However, when the posture is deviated from its optimal alignment, such as the tilt in the Rake position, the pelvic stabilizers shift, creating unbalanced muscle activation, causing the IAP to be irregular. This directly affects the performers’ stability, breathing capacity and phonatory support (Hodges, Sapsford & Pengel, 2007; Montes et al., 2017). This is also confirmed by Oliva-Lozano et al. (2020) who conducted a systemic review that measured core muscle activity during different postures and exercises. Their review confirmed that postures, such as torso tilts, caused increased activation of the tranversus abdominis and obliques directly affecting breathing, directly impacting voice production.
A growing body of research shows that effective vocal phonation defined in this literature as efficient sound production with minimal physiological strain and sustainable breath support is dependent on coordinated interactions between posture, respiration and laryngeal function (Heman-Ackah, 2005; Castillo-Allendes et al., 2022).  Lewis (2021), a respiratory physiologist writing within the field of clinical voice science, states that optimal phonation requires free downward motion of the diaphragm, coordinated lateral expansion of the ribcage and abdomen, and minimal levels of tension in the muscles of the upper airway. When misalignment occurs through choreography, vocalists experience limited breathing capacity and must work harder to produce sound. Supporting this, Salomoni et al. (2016) emphasize that neutral alignment is not merely aesthetic but central to efficient respiratory-phonatory function, providing a critical physiological framework for understanding why misalignment in choreography often found in MT productions, presents a substantial challenge to balanced vocal production.
In 2017, Sliiden et al., studied twenty MT performers in three conditions: singing and dancing separately and then singing whilst dancing.  The study measured the performers’ respiration rate, movements of the diaphragm, lung volume and maximum phonation output time. The results showed that when combining singing and dance, there were significant differences in breath efficiency and phonation.  The physical movement of the body resulted in the performers taking higher breaths, reducing their ability to sustain steady vocal output.  This demonstrates that choreography significantly imposes measurable strain on respiratory–phonatory coordination in musical theatre performers. Thomas and Alexander (2025) add to these findings by showing that stylized and exaggerated postures found in MT produce a substantial rise in tension within the neck, shoulder girdle and upper spine. Together, these studies demonstrate how choreographic demands cause physiological limitations on breath management, positioning musical theatre performers when executing stylised choreography such as Fosse are in a constate state of conflict between aesthetic requirements and good sustainable vocal output.
As an MT performer, looking at the effects posture has on breathing is just one aspect.  Misalignment and postural changes also affect their dancing. Morton (2014) states that the posture required in dance techniques usually supports postures in which the body’s weight is directed forward over the forefoot and not in the centre. Dancers are usually trained to hold and draw in the abdominal wall to stabilize themselves.  This holding limits diaphragmatic movement and consequently the dancer breathes higher up in the upper thoracic region of the chest.  When diaphragmatic movement is restricted, the body compensates by increasing its reliance on accessory respiratory muscles, including the sternocleidomastoid, scalenes, upper trapezius and pectoral muscles (Wilson Arboleda & Frederick, 2008).
As the diaphragm is unable to initiate inhalation, these accessory muscles lift the ribcage to draw in air, creating an upper chest and shallow breathing sequence. This compensatory pattern is well documented in voice literature, where deviated and misaligned postures and physical positions have been found to limit the downward movement of the diaphragm, increase upper-chest breathing, and lead to increased use of extrinsic and intrinsic muscles in the neck and shoulder region (Arboleda & Frederick, 2008; Castillo-Allendes et al., 2022). This subsequently causes the singer to experience vocal tension, increased vocal fatigue and limits the flexibility in the larynx, negatively affecting sound production.
According to Iwarsson (2001) respiratory research indicates that singers may use different inhalation strategies: an “abdomen-in” (up-and-in) or “abdomen-out” (down-and-out) movement. The” abdomen-in” sequence depends on ribcage elevation and activation of nondiaphragmatic inspiratory muscles (external intercostals, the sternocleidomastoid (SCM), the scalenes) and is sometimes described by contradictory inward abdominal movement during inhalation (Sundberg, 1987; Hixon, 2006). According to both Sundberg and Hixon this breathing strategy suggests advantages such as increased ribcage stability and finer control of subglottal pressure, which some pedagogues argue provides improved support pitch regulation and dynamic control. In contrast, the abdomen-out inhalation sequence involves outward abdominal expansion determined mainly by diaphragmatic contraction and is associated with more efficient airflow and reduced upper-body tension (Sundberg, 1987; Åkerlund & Holmberg, 1993). This approach is often advocated for example in pedagogical contexts that prioritise vocal endurance, freer resonance and minimisation of extrinsic laryngeal tension.
Both these two inhalation strategies have been extensively researched, with arguments for their respective advantages; however, empirical evidence remains varied and appears to be highly context dependent (Salomoni et al., 2016). Hixon (2006) stresses that the functional outcomes of each strategy vary according to performance requirements such as movement, alignment, repertoire and performance context, suggesting that no single breathing model is universally optimal.
Therefore, in the context of singing and performing choreography at the same time, an important question comes to light: which breathing approach—abdomen-in or abdomen-out—provides the most reliable, efficient and sustainable respiratory–phonatory support for a musical theatre performer? As Fosse dance is rooted in jazz and ballet, literature studying the respiratory functions of dancers is important. By understanding the literature, we are able to provide important insight into how posture in combination of movement and subsequent muscular coordination influences the respiratory mechanics of the singer and what phonation is produced as a result.
In 2019, Rodrigues-Krause et al., established that dancers are more stable and efficient in thoraco-abdominal coordination compared with non-dancers.  This advocates that dancers can inhale normally in misalignments and complex postural states. Koutedakis and Sharp (1999) similarly observed that the demands of ballet technique develops the dancer to have finely controlled torso alignment, which subsequently influences their respiratory sequence during performances. Together, this research suggests that dance that is stylized and consists of high intense periods of aerobic activity, changes respiratory patterns, increases the activity of accessory respiratory muscles that lessen the respiratory efficiency is available for tasks such as sustained singing.
In a study in 2008, Liederbach et al. noted that dancers often depend on holding their centre by stiffening their abdomen and core which in turn, reduced the descending movement of the diaphragm, shifting their respiratory pattern in the upper chest region, resulting in shallower breaths taken. This is supported by Barene et al. (2014), who studied that dancers consistently demonstrated heightened upper chest breathing and use of the accessory muscles of respiration whilst executing choreography. McEwan and Amasay (2018) also showed that postures involving spinal extension, rib elevation and altered pelvic alignment significantly disturb thoraco-abdominal mechanism.
The breathing adaptations observed studying dancers provides an important comparison for identifying the challenges experienced by MT performers working within Fosse choreography. The literature demonstrates that exaggerated and stylized, high-intensity choreography and non-neutral and unnatural postural alignments reduce the natural movement of the diaphragm, elevating upper thoracic breathing and engaging accessory respiration muscles, such as the sternocleidomastoid and the extrinsic muscles of the neck (Scherf et al., 2006; Barene et al., 2014; McEwan & Amasay, 2018). These same biomechanical interferences align directly with the demands of Fosse choreography.  Therefore, not only does his choreography disrupt postural stability, but it also compromises the respiratory functions needed for proficient singing.
[bookmark: _Toc219025132]Training Interventions
There have been many studies published on training  interventions to improve postural alignment and respiratory–phonatory coordination in neutral positions and enhance vocal performance (Schneider, Dennehy & Saxon, 1997; Johnson, 2019; Cirilo, 2021), but it raises an important question in a musical theatre context: can the conditioning that is used to improve and support vocalists in neutral postures and alignments be adapted to performers who need to sing within non-neutral alignments to suit the choreography of the show? 
This indicates the need to explore whether strengthening programs based on vocal overload, breath management during movement and progression into full choreography could be modified to train the abdominal muscles, respiratory system and postures to maintain functional respiration and breath support even within distorted alignments. (Schneider, Dennehy & Saxon, 1997; Hodges, Sapsford & Pengel, 2007; Lagier et al., 2010; Johnson, 2019; Castillo-Allendes et al., 2022). Such an approach may allow performers to sustain efficient phonation while preserving the aesthetic integrity of Fosse’s choreography, bridging the gap between stylistic authenticity and vocal health.
A study in 1997 by Schneider, Dennehy and Saxon demonstrated that posture is in a constant dynamic state and therefore the training of requirements to improve vocal efficiency and outputs on different coordination’s are possible. By developing strengthening exercises and coordination programs that specifically target core stability in the torso, the respiratory system will result in improved vocal output.  Johnson (2019) states that because vocalists measure outputs similarly to that of professional athletes, conditioning and strengthening regimes should be incorporated in their preparation. These programs entail intentional micro-overloading with muscular variation to create better vocal conditioning.  These programs will build a salient physiological foundation that neutral postural development programs can be adapted into more complex alignments and postures required in choreography. This study is bolstered when looking at physical therapy interventions, where positive results in vocal efficiency has been linked by improving posture.  In 2011, Staes et al. showed that physical therapy applied in improving spinal alignment, stabilization of the scapular muscles and improved mobility of the ribcage and intercostal muscles improved vocal production.  Although this study had participants in neutral alignments, the study supports the adaptability of the voice and its mechanics to the different states of the musculoskeletal states of the body.  This underscores that pedagogical programs designed for strengthening the singers’ core, pelvic and thoracic muscles could have the capability to assist vocalists in non-neutral alignments.
Further research from movement-based studies supports the concept of respiratory and postural adaptation strategies. In 2019, Rodrigues-Krause et al., stated that dancers showed more efficient breathing than that of non-dancers: Their thoracic-abdominal coordination equipped them to breathe more efficiently due to consistent exposure of different breathing conditions required to facilitate choreographic demands.  Wyon and Redding (2005) and Scherf et al. (2006) stated that during high intensity choreography dancers engaged higher thoracic breathing patterns, where the body was able to adapt to facilitate breath during the postures the choreography required.  This evidence shows that if a dancer can develop a highly efficient respiratory response in different postural states, this too could be developed for singers who need to breathe and vocalize during similar postural challenges. In somatic studies, research on cross-discipline training supports the concept that respiratory and postural coordination can be strengthened through targeted training.  In a 2019 Pilates and bodywork interventions study, Mezzedimi et al. showed vocalists that followed a structured and tailored physical conditioning program saw improvement in their postural alignment, breath capacity and improved vocal performance.  Gassull et al. (2024) stated that manual alignment manipulation and neuromuscular training minimized scapular and extrinsic neck muscle tension and improved respiratory function in opera voice students. These studies demonstrate that specially designed conditioning programs can improve a vocalist’s physical coordination for good phonation and could therefore be designed to support good respiratory function in non-neutral postures and alignments. This research together provides salient evidence that intervention that incorporates strength conditioning programs designed to improve neutral postures in singers could be adaptable, in principle, for MT performers who need to sing during choreography that requires misalignment.  The respiratory and musculoskeletal mechanisms have been proved to be trainable, adapt to specific muscular overloads and can be adapted to function during different physical environments.  This suggests that a program could be designed to condition the body to maintain respiratory and vocal efficiency by progressing from neutral alignments to increasingly more specific complex choreography like that of Fosse.
However, despite these training concepts, literature has shown several limitations that need to be acknowledged.  The most salient constraint is that most of these studies have been based on classical singers, and not those trained in CCM (Contemporary Commercial Music) in which most MT performers work in.  The classical singers were also studied whilst singing in a neutral posture and alignment. And no choreography was included in the interventions described in the studies by Staes et al. (2011), Schneider, Dennehy and Saxon (1997), and Mezzedimi et al. (2019). The studies therefore only provide a theoretical source for postural adaptations but not empirical evidence. There is also a significant absence of studies integrating the coordination and conditioning of vocal output and choreography.  Despite Sliiden et al. (2017) and Thomas and Alexander (2025) providing further insight into the physical difficulties and constraints experienced by MT singers singing and dancing simultaneously, they do not detail if conditioning and strengthening programs could mitigate the vocal and respiratory difficulties experienced by the singers.  Similarly, dance research shows movement affecting respiratory function (Rodrigues-Krause et al., 2019) but not if vocalists can develop their own stabilizing breath and vocal management strategies during choreography. There is also minimal research into studying conditional progression-based training models: that being the development from neutral alignment to distorted alignments, despite the improvements shown in athlete and physical therapy studies.
There is also minimal research into studying progression-based conditioning models that help performers move from neutral alignment into non-neutral postures, despite evidence from sport science and physical therapy showing the effectiveness of slowly increased overload and postural adaptation (Schneider, Dennehy & Saxon, 1997; Staes et al., 2011; Johnson, 2019). Existing voice studies predominantly explore posture–voice relationships in static states, highlighting a gap between conditioning principles choreographic specific postural demands (Lagier et al., 2010; Castillo-Allendes et al., 2022; Paré et al., 2017).
[bookmark: _Toc219025133]Conclusion
This literature review shows that the style and dance vocabulary that makes up Fosse choreography creates postures and alignments for musical theatre performers that fundamentally creates respiratory and phonation difficulties.  The studies reviewed demonstrated that misalignments, such as created by the Rake aesthetic reduces movement of the diaphragm, limits the flexibility of the expansion of the thorax and consequently overstimulates the accessory respiratory muscles such as the sternocleidomastoid, and the extrinsic muscles of the neck (Lagier et al., 2010; Cielo et al., 2014).  In a previous study that I conducted (Hopkins 2025), the musical theatre participants echoed this with their own experiences whilst performing in Chicago the musical.  Executing Fosse choreography causes biomechanical obstacles that challenges basic breath management when trying to sing.  This includes reduced lung volume, rigid torso and held core cause heightened extrinsic laryngeal tension.
The literature has also shown that the exact vocal output faults are still unknown.  While there are several studies that show the negative effect on vocal qualities caused by postural deviation, other studies showed that there was in fact minimal physiological changes (Castillo-Allendes et al., 2025). These contrasting results, combined with minimal studies on vocal overload integration conditioning programs, specifically including singing and movement, limit the scope to which absolute conclusions can be drawn.  This literature review also is constrained as there was no empirical data and literature specific to Fosse and genre-specific choreography withing musical theatre available.
Therefore, my future research is going to involve practice-led investigations that test vocal overload conditioning programs designed specifically for performers who need to have good voice production in non-neural alignments and postures. Existing literature notes that both the vocal and respiratory systems can be adapted through training models that focus on progressive programmes established in exercise physiology and motor learning techniques (Schneider, Dennehy & Saxon, 1997; Johnson, 2019). Interdisciplinary learning in MT research states that integrated learning is essential to maintaining vocal health and stylistic authenticity during live performances (Morton, 2014; Cuny, 2022). Literature from dance science recommends repeated training in non-neutral postural states helps develop adaptive respiratory management, indicating that breath management can be adapted and conditioned to function in non-neutral alignments (Rodrigues-Krause et al., 2019). Together the literature supports the development of progression-based conditioning programmes that adapt postures to fulfil choreographic requirements capable of supporting and promoting musical theatre performers’ vocal efficiency without compromising aesthetic integrity.
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CRITICAL REFLECTION
The Gibbs Reflective Cycle (1998) is a framework that is used to reflect on my studying processes that have taken place whilst writing this paper.
Description
Module Four required a comprehensive literature review on my chosen topic: The effect that Fosse alignment has on vocal production.  To do this I needed to choose a type of literature review framework, justifying why it would suit my study, allowing me to synthesize studies across voice science, dance research, biomechanics and vocal pedagogy.  The review was challenging due to the limited research available in the specificity of the subject matter, which therefore required me to broaden my research to try and form a detailed, salient argument.  I also wanted to communicate my arguments succinctly with an improved academic writing voice as set out by my second learning outcome.  The most challenging learning outcome, time management, was consistently challenging due to full time teaching responsibilities.
Feelings
I have been researching this topic for almost two years now, with the goal of developing a training program that will help students perform the dual tasks required in MT. I am confident in my practical knowledge and my understanding of the Fosse style and the execution of his choreography, but I am uncertain about being able to source enough peer-reviewed evidence that will support the future practical program. The Gibbs’ (1988) reflective model facilitates the tension between confidence and doubt – a complexity that I experience when working in the field of  academic research. My initial key themes set out, soon became too narrow, and I soon found myself using a more grounded approach to my narrative review: As I read more about certain processes, I used that information to guide my next search of key words.  The advantage to this approach meant that my understanding of this topic went deeper than I planned, and as a result I learnt more about my topic and have a much deeper understanding of the concepts I need for my training program.  However, it also involved sessions where I was overwhelmed and spent too many hours lost in the research trenches, and drifting away from the topics that I set out to study. My research involved trying to understand biomechanics and there was crossover into medical research and physiology that is complex and beyond my understanding as a vocal coach. However, by writing and synthesizing the literature, I have become more confident in understanding biology and medical terminology and incorporating it to support my vocal and dance pedagogical research.  
Evaluation
In looking at the results after writing the review, the decision to use a narrative review framework as described by Mitchell and Rich (2022) was correct, especially as the content crossed over different areas of research due to the specificity of my topic.  But my systematic reading was not adhered to, due to having to new information coming to light that I had not originally considered but which I wanted to include as I was doing my investigation.  Therefore, the traditional methods of organizing research, such as annotation and thematic groupings occurred during the research and not before as preplanned.  The risk therefore was writing a review that is not as cohesive as I would have liked but hopefully carries the academic tone that I set out to achieve. Application of time-management strategies were yet again not successful, despite using the guidance set out by Oburu (2019).  
Analysis
Brookfield (2017) states that critical thinking challenges personal assumptions on subject matter that affects your scholarly paradigm, and this became evident in my previous beliefs about how the respiratory system are impacted by posture and alignment, based purely on my personal observations of my students in the studio. The research I conducted introduced me to the complexities of the accessory respiratory muscles, the lateral movement of the diaphragm and how rigidity of holding your core and placement of the pelvis directly affects the upper thoracic cavity and its movement – biomechanical processes that I have oversimplified in my teaching. Moon (2013) stresses that reflective learning starts when teachers can re-evaluate their existing knowledge due to new knowledge gained, and this is evident in incorporating more physiology and detailed anatomy into my understanding of Fosse technique and choreography.
My literature review was based on a narrative review framework that was supported by my supervisor. Due to my research crossing over multiple disciplines and was inconsistent in methodology, a systematic or rapid review would not be appropriate.  By choosing a narrative review, I have strengthened my argument and justification for further research into this topic and bolstered my personal belief that voice pedagogical research is needed in context, lived experience rather than procedural and purely academic.
My academic voice is becoming stronger, and my writing skills are becoming easier to access when synthesizing information across a variety of different literature (Chauhan 2022).  I can follow through complex threads of information, without being too overwhelmed, and then able to paraphrase more efficiently. 
Time management as always emerges as the biggest challenge I face.  Oburu (2019) states for project delivery to be well managed and effective, it is dependent on good planning, scheduling and monitoring.  Although I set out with a structured plan, I once again underestimated the cognitive load that came with the engaging and reading more literature and therefore slowed the  process of being able to digest what information I was reading.  This accumulated in how much time I spent just reading and not actually synthesizing and writing. 
Reflection Conclusion
In conclusion, this review has widened my understanding of the importance of structure and frameworks that literature reviews use, but also not to become too rigid and allow new knowledge that comes to light to positively highlight and deepen my research and knowledge.  I have developed my critical thinking skills by being able to synthesis knowledge across multiple disciplines and communicate these findings more succinctly.  However, this has also revealed my need for further development in effectively communicating my arguments for research on this topic.
Moving Forward
I need to refine my reading structure to fixed time blocks.  I would like to engage more with my supervisor in the thick of writing up my research, instead of shying away from feedback, which I  find exceptionally helpful, but it also causes me anxiety.  I will start designing a prototype pilot program to address the literature gaps identified, using progression-based training models discussed in my review.  I believe this next step will help bolster my academic arguments for more research in this field and improve my teaching as a MT vocal coach.
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