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Assignment Module 5

What is the impact of ageing on the female amateur symphonic choral singer?

Portfolio

Amateur female symphonic choral singers are part of a unique demographic who are expected to
perform consistently with a high level of musicianship and vocal ability under the baton of world-
class conductors and varied professional orchestras.

Singers are often required to commit to weekly rehearsals and demanding performance schedules
throughout the year, with many individuals regularly performing with more than one ensemble.
Annual auditions are often rigorous, with singers tested on a range of skills, including
musicianship and performance ability (Brophy, 2005).

Whilst they are considered amateur musicians and, therefore, do not make a living from singing,
they are expected to display similarly high levels of musicianship to the accompanying
professional orchestras with whom they perform. This is vital to ensure ticket sales for large
concerts, positive reviews, and subsequent profits for the organisations in question (Smith et al,
2019).

This, therefore, presents very different vocal demands to those of a social amateur choir member
who simply sings for their own enjoyment, attending rehearsals when they are able, and the
professional singer who relies on their voice to maintain a living.

Whilst standards may vary, many singers have received professional vocal training or musical
training in other instruments but have either chosen to pursue careers in other sectors or have
been unsuccessful in pursuing solo performance careers. Singing, therefore, becomes a lifestyle
choice for this demographic, which can be argued is inherently linked to self-identity, fulfilling
emotional needs, and musical engagement (Davidson et al., 2010).

From personal experience, many ageing female colleagues have sung with symphonic choral
groups for a substantial part of their adult lives. These groups have become integral to their
lifestyle, offering a social support network through their advancing years. Maintaining optimum
vocal health and agility is absolutely fundamental to these singers, as failure to do so may lead to
termination of the choral membership. As membership is intrinsically linked to lifestyle,
termination can have a significant impact on mental well-being and future social intercourse.



Vocal integrity is, therefore, required to sustain both the organisation's performance standards
and the social aspect that membership provides, highlighting the unique symbiosis of vocal ability
and social intercourse associated with amateur symphonic choral singing.

As a singer in two symphonic choruses comprising a significant number of women over the age of
fifty, | have become acutely aware of the stresses that the ageing voice places upon these singers
and the lack of education, tailored intervention and support around this subject matter.

According to Titze (2000) and Behlau (2020), the female singing voice undergoes considerable
physiological change during the ageing process, which can adversely affect vocal expression and
performance quality. Therefore, it is imperative that singers are made aware of possible age-
related changes to the voice to enable them to seek appropriate intervention where necessary.

Generic vocal intervention can be problematic as the diversity of vocal problems and the timeline
in which they present for each individual can create difficulties in developing a standardised
approach. Other lifestyle choices, genetics and comorbidities may also affect the voice (Munoz,
2013). This means that a one-size-fits-all approach to vocal training and health may fail to address
the diverse and evolving needs of the female singer. As a result, individualised bespoke strategies
may be required to address these challenges effectively.

This study, therefore, considers the implications of ageing on the female symphonic choral singer,
exploring physiology, vocal health, and singer identity. From these findings, | will investigate
current interventional strategies to ascertain if they are successfully meeting the singer's needs
and address any areas requiring further investigation or change.

Rationale

Ageing is a natural evolutionary process that results in a linear decline in the function of the
cardiovascular, respiratory, skeletal, and muscular systems after the third decade of life, impacting
accuracy, speed, endurance, stability, strength, coordination, breathing capacity and nerve
conduction velocity. This can subsequently affect the vocal apparatus, including laryngeal
function, resonance, respiration, pitch, range, amplitude and ultimately, the quality of the singing
voice (Eichorn, 2018, Ramig et al, 2001, Sataloff, 2000) These may be perceived as reduced
volume, increased breathiness, a change in pitch, decreased endurance, increased vibrato and
reduced vocal range (Eichorn, 2018).

Choral directors strive for vocal blend within the chorus, avoiding excessive vibrato often
associated with the ageing voice. For many choral works, a purer, younger sound is often
preferred to the overdarkened, richer sounds of the ageing voice; however, this can be dependent
on chosen repertoire. A range of dynamic ability, adequate vocal range for the appropriate voice
part, sustained endurance, and pitching and intonation proficiency, however, are always required.
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It is clear then that age-related decline in these areas can significantly impact the choral singer's
vocal health, performance ability, artistic identity and subsequent lifestyle (Sataloff, 2020).

According to the 2021 Census, the ageing population of England and Wales is increasing, with
over 11 million people (18.6% of the total population) aged 65 years or older, compared with
16.4% in 2011. National Records of Scotland also project that by mid-2043, 22.9% of the
population will be of pensionable age, compared to 19.0% in mid-2018. (2021 Government
Policy). This trend is also reflected in many choirs throughout the UK, which often comprise many
singers above the age of 50 years old (Howard, 2014). Analysis of current data reveals that a
proportion of these singers will present with voice changes arising from age-related physiological
and hormonal changes. However, the exact figures are unknown (Wicklund et al., 2012).
Considering these trends and the advancements in health care, many female choral singers will
sing well beyond middle age. It is, therefore, crucial to equip these women with the correct tools
to enable them to continue to perform at the required standard through their advancing years.

From personal experience, many singers remain largely ill-informed about the implications and
symptoms of age-related change until they encounter problems, often assuming these changes
are related to poor technique (D’Haeseleer et al., 2014, Packham, 2013, Sundberg, 2019). This
lack of education and awareness can lead to a delay in seeking appropriate intervention and care,
which may result in unnecessary vocal decline.

Whilst many studies regarding the impact of ageing on the professional singer are widely available
and a large number of social subscribing initiatives for social singers exist, research into this
particular niche demographic remains largely underdeveloped.

In view of the perceived lack of awareness and educational support available to the amateur
symphonic choral singer, the negative impact that ageing can have on the voice and the relevance
of sustaining optimum vocal health to enable the singer to continue in the lifestyle of a symphonic
choral singer, the rationale of the study is therefore to explore the suitability of current
interventional practices to ensure that the ageing symphonic choral singer retains optimum vocal
health to meet the requirement standards of the chorus in which they sing.

Obijectives of the Study

The study aims to examine the impact of ageing on the female voice, exploring the effects of
advancing age on the musculoskeletal, respiratory and neurological systems and the subsequent
impact on vocal health and artistic identity. Psychological and emotional implications will also be
considered. From this data, | will consider the suitability and efficacy of current management
strategies in sustaining vocal health and artistic longevity. These findings will form the basis of



future research and implementation of strategies to raise awareness of age-related vocal change
in symphonic choral singers.
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Methods and Research Design

This study uses a thematic interpretivist approach to explore the impact of ageing on the female
symphonic choral singer and the efficacy of current interventions.

Due to the subject matter and the broad nature of the research title, | will draw upon primary-
sourced medical literature and grey literature from the field of vocal pedagogy, employing a
mixed-method approach that combines quantitative and qualitative data to consider the
physiological implications of the ageing process on the respiratory, musculoskeletal, and
neurological systems and the voice. According to Creswell et al. (2018), this combined approach
offers an effective way to triangulate data, cross-validate findings, and strengthen the overall
study.

It will follow a thematic approach, identifying recurring themes associated with the impact of age-
related change on the female singing voice, endeavouring to find repeated patterns of meaning
(Braun et al, 2006).

Meta-analysis will be used to synthesise the data, as, according to Cooper (2017), it allows for a
more objective synthesis of research findings and can provide a more precise estimate of the
effect of a particular intervention than any individual study alone.



From an epistemological perspective, the study will align with the interpretivist movement due to
the use of thematic analysis to understand patterns within qualitative medical literature.

The interpretivist movement assumes that patterns within qualitative medical literature are
subjectively constructed through interpretation and interaction. It seeks to uncover how various
authors, patients, or medical professionals interpret and convey their experiences and
understandings. Thematic analysis will be used to identify these patterns, exploring the nuanced
and context-specific meanings within the qualitative data. The movement also acknowledges the
researcher’s interpretation as central to the process, interpreting the data and constructing
meaning from the identified themes. This will enable me to ascertain if the vocal requirements of
the symphonic choral singer are affected by the ageing process and what interventions are
suitable to address these age-related changes identified by emerging, recurrent themes in the
literature.

The research will be conducted ethically and transparently, paying particular attention to data
quality and validity and acknowledging appropriate sources (Bryman, 2016)

The literature search will be conducted using academic databases such as PubMed, Google
Scholar, and Scopus. The search will include keywords and terms such as "ageing and voice,"

“female choral singers," "symphonic choir," "vocal ageing," "psychological impact of ageing on

singers," "physiological changes in ageing singers," and "thematic analysis in vocal studies.”
This will enable me to establish the key vocal requirements of the female amateur symphonic
choral singer. By identifying these requirements, | intend to ascertain which may be affected by
age-related vocal change and what can be done to mitigate these changes.

The selected studies will include peer-reviewed articles, books, and dissertations focusing on the
physiological and psychological impacts of ageing on female symphonic choral singers,

incorporating pivotal historical literature and more recent studies to ensure continued relevance.

Due to the size of the study and the extensive literature available on the physiological and
psychological implications of the ageing process, data citation analysis will be used to identify the
most appropriate articles on age-related change (McCain, 1990), and data searches refined to
display articles from 2000 onwards to keep the research current (D’haeseleer, 2012, Hamdan
2017, Moseley 2020). However, in doing so, | want to ensure that pivotal historical articles on the
subject matter are not missed, as these can provide valuable insight into the evolution of the
subject matter. Citation analysis tools like Google Scholar Metrics and Scopus Citation Tracker
will also be employed to determine the impact and relevance of the articles. Articles that
exclusively feature male or non-choral singers and those unrelated to ageing will also be excluded

where appropriate.



Research regarding the ageing female voice is constantly evolving, with several academics
making significant contributions to our current understanding. Titze (2000), LeBorgne (2014),
Abibtol (2006), Sataloff (2000), Hallberg (1996), Callaghan (2000), Ploger (2010), and Scearce
(2016) emerge as key contributors. Their work has improved our understanding of the ageing
female voice and what factors may contribute to these changes, informing current best practices
in voice therapy and rehabilitation for ageing women. These authors all provide useful insight into
the factors that may contribute to age-related vocal change, highlighting areas of research that
require further investigation and areas suitable for intervention.

Many of the age-related changes to the musculoskeletal, respiratory, and neurological systems
can result in similar vocal problems. Thematic analysis will encourage the most significant themes
related to vocal change to emerge, allowing the data to be presented in a more coherent narrative,
providing a comprehensive overview of the subject matter, and subsequently forming the basis of
the Literature Review. By identifying these vocal changes, the efficacy of current strategies to
manage these problems can then be considered. This will form the basis of my final dissertation
regarding interventional strategies for the ageing symphonic choral singer.

Various data collection tools will be employed, including purposeful sampling to identify
information-rich cases (Cresswell et al., 2011) and citation mining of articles written by the key
contributors to broaden the literature. This will enable me to gain a deeper understanding of the
subject matter, identify gaps in existing knowledge, and highlight areas where further research is
required.

In drawing conclusions on the appropriateness of current intervention and management
strategies, | am aware that my perspective might introduce an element of bias. Having personally
seen the effects of age-related vocal change in several close friends and choral members and the
lack of diagnosis and cohesive support that was offered to them during this time, | was aware that
this might influence the conclusions | drew on the suitability of intervention for this niche
demographic. Analytical bias will be, therefore, be addressed by acknowledging and challenging
personal assumptions, carefully considering the impact of age-related vocal change and whether
the impact of these changes may be significant enough to warrant significant coverage in

mainstream literature. This will ensure objective and unbiased conclusions (Pannucci, 2010).

Critical Reflection

To investigate how ageing affects the female choral singer, | used Gibbs Reflective Cycle (1988) to
create a structured framework for deepening my understanding of the topic and guide future
practice.



Gibbs' Reflective Cycle (1988) comprises six stages: Description, Feelings, Evaluation, Analysis,
Conclusion, and Action Plan. It encourages a holistic approach to reflection, facilitates exploration
of emotional responses, critically evaluates literature, and formulates actionable insights.

Gibbs Reflective Cycle
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As the research question relates to medical research and vocal pedagogy, | felt this model was
the most suitable for reflecting on my learning experience, enabling me to expand my knowledge
of the ageing process and the impact of physical and psychological decline on vocal health,
explore current strategies for vocal care and maintenance, and develop informed approaches to
consider in future research, to support these singers during their advancing years.

The purpose of the initial part of the Literature Review was to determine the vocal requirements of
the female symphonic choral singer. This highlighted a high standard of vocal ability,
encompassing, a clear, resonant tone with good intonation and control, an appropriate vocal
range for the voice part, an ability to blend with other singers in the section and the ensemble as a
whole, and stamina and endurance to sustain long rehearsals and performances (Abrahams et al,
2018). Rhythm and pitch accuracy, musical interpretation and expression, sight-reading skills,
clarity in diction and pronunciation, conductor awareness and the capacity to sing harmony parts
are equally vital skills (Dunkley, 2017).

This was important as age-related change affecting any one of these areas may be significant in
determining longevity in the chorus.



The unique position of the symphonic choral singer was also highlighted, demonstrating the close
link between singing, mental health and lifestyle opportunities. The relationship between social
intercourse, mental health and vocal agility is one of the key areas to emerge for consideration in
intervention and is something that | hadn't perhaps considered as significant before the analysis
of the Literature Review.

Age-related changes to the singing voice can profoundly impact the emotional experience of the
female singer, affecting self-perception and artistic identity (Pabon et al, 2018). Navigating this
loss whilst preserving a sense of continuity in artistic expression can be challenging for many
ageing singers. Therefore, for these singers, emotional support is just as important as vocal
support. This is an area that | intend to develop in future research, as the size of the study did not
allow for in-depth analysis and exploration of the most suitable interventional strategies.

The literature review then examined the impact of ageing on the body, identifying changes to the
musculoskeletal system, including loss of muscle mass and strength, joint degeneration and
stiffness, muscle fibrosis and change to elasticity, bone density loss, and postural change.
Respiratory changes presented as reduced respiratory muscle strength, loss of chest wall
compliance, decreased lung elasticity, altered breathing patterns and increased airway resistance.
Neurological implications include neural change and motor function (Collins et al, 2010, Cruz et al,
2019, Doty, 2013, Karamanidou et al, 2019).

There was an overwhelming amount of literature available on the ageing process, which | found
hard to condense and very time-consuming to structure. However, | felt that this was important to
include in the study, as treating the voice is a holistic process involving the body as a whole.
Therefore, an understanding of age-related change is vital to any practitioner.

After successfully providing a detailed overview of the various ways in which ageing impacts the
body, referencing multiple studies to add credibility to the information presented, | narrowed the
research to focus on age-related vocal change.

| initially planned to structure the Literature Review around the impact of age-related changes on
the voice under headings of voice quality, agility, range, and endurance. However, after analysing
the information, | found such a wide range of physiological and psychological symptoms affecting
the voice that it was impossible to assimilate them effectively.

An overview of studies, however, identified three main themes affecting vocal ability:
musculoskeletal, respiratory, and neurological age-related change (Titze, 2000). | had hoped that
the identification of these themes would allow me to organise information flow, utilising these titles
to create a methodical approach to analysis. However, further analysis revealed a substantial
number of factors that may subsequently affect the female singer within these parameters.



Again, | found this information difficult to assimilate and record without repetition in the narrative
and began to wonder if the research title was too broad, given the limitations of the study. Many
aspects of musculoskeletal change had similar effects on the voice but for different physiological
reasons. Similarly, there was an overlap of respiratory and neurological symptoms affecting vocal
outcome. Even though | had identified these key themes, | was simply unable to avoid the overlap
between the subject matter. | spent a considerable amount of time rewriting information and felt
increasingly concerned by time constraints and a lack of viable structure to the review.

| also became concerned that the Literature Review was perhaps too medical, however, |
concluded that this level of clinical understanding was necessary to consider appropriate
intervention. This, however, also allowed me to consider the role of the singing teacher and its
ethical limitations. A vocal pedagogue cannot work medically unless they are appropriately and
specifically trained. Therefore, when implementing intervention, any medical issues and concerns
should be passed on to the most appropriate healthcare professional for further investigation. This
is imperative to ensure the safety and well-being of the student.

This allowed me to conclude the study with an appraisal of current measurement tools to assess
vocal change and an overview of management strategies.

The exploration of current intervention strategies revealed modified vocal exercises, respiratory
interventions, physical exercises, and lifestyle and dietary modifications as successful
interventions for the ageing female singer (Schneider, 2017). | found this research easier to
synthesise as | could draw upon my experience as a singer, musician, and sportswoman to
understand the literature from both an academic and personal perspective.

For this part of the review, | combined peer-reviewed literature with information from colleagues,
singing teachers, and other vocal pedagogues to collate a sample of exercises that would be
effective in treating age-related vocal change. Modified vocal exercises were categorised into
areas of vocal change that emerged from the earlier part of the review and cross-referenced
against the vocal requirements of the choral singer to ascertain if they adequately met their
required needs. Again, due to the limited scope of the study, the efficacy of popular methods was
evidenced; however, future research is required to provide a more detailed exploration of specific
exercises.

The importance of physical exercise and maintaining physical health was also addressed, with
many studies demonstrating a link between good physical health and optimum vocal health.
(REF)

Whilst physical, vocal, and respiratory exercises were all evidenced to address the needs of the
choral singer, the final analysis revealed a gap in education and awareness in mainstream

literature regarding age-related vocal change.
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While an abundance of literature is available on age-related vocal change, the research findings
concluded that some singers were unaware of the diversity of age-related change and the impact
it may have on their vocal capabilities, implying that the delivery of education and general
awareness surrounding this subject matter was unsatisfactory. Therefore, further research is
warranted to deliver effective and accurate information to this demographic. The choral institution,
however, should take part responsibility, along with healthcare professionals and singing teachers,
to ensure that appropriate information is conveyed regarding this subject matter to empower the
individual with knowledge and allow them to seek the most appropriate help and early
intervention.

Finally, the study discussed the accessibility and affordability of suitable interventional care. While
the study highlighted this as a problem for many women, advancements in technology were
credited with opening vocal monitoring and rehabilitation to a wider audience.

Reflecting on the process as a whole, | noted the following:-

| enjoyed collating and reviewing data from vocal pedagogy and medical sources, gaining a
greater in-depth understanding of the ageing process and its effects on physical and vocal health;
however, | felt immense pressure due to time constraints and external commitments. This
impacted the number of hours | could feasibly commit to the research; reading became very
disjointed, and progression was slow.

| became concerned at the amount of information that | had generated and struggled to condense
it into a manageable size according to the specifications of the study.The data presentation
became too descriptive, with little initial analysis. Whilst | endeavoured to rectify this, the
Literature Review remained largely descriptive, which is an area of concern for the future work-
based project.

| also found the portfolio challenging to write. Although the structure of the master's Course
introduced key concepts of methodology as an independent study prior to the desk-based
learning project, | had several prolonged interruptions to study due to ill health. During this time, |
had forgotten many of the methodologies involved in research and had to revisit many of the
previous teachings on the subject matter. This again involved additional time, which should have
been spent synthesising data on the current research question.

On reflection, the research question was too broad and inappropriate for the size of the study.

As evidenced, there are many physiological and psychological changes that can affect the voice
of the ageing symphonic choral singer, and focussing on any one of these would have allowed for
a more in-depth analysis and succinct study. The generic nature of the Lierature Review, however,

enabled me to gain a broad understanding of age-related vocal change, highlighting the need for
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a more effective method of delivering education and raising awareness of these changes to the
ageing female symphonic choral singer to enable them to seek appropriate care. This will form the
focus area for my master's final dissertation, where | intend to pursue ways of increasing
awareness of age-related change in this niche group of singers. This may take the form of an
informative podcast series.

In conclusion, time management was the most challenging part of the research project.

It was only as | was nearing the submission deadline that | was able to allocate dedicated hours
to the project. | marked the time off in the diary and worked from the library to ensure no
distractions. In retrospect, | should have done this earlier. By increasing the time spent
researching the literature and adhering to set timeframes to discuss progress with my tutor, |
would have undoubtedly produced a more thorough and comprehensive study.

Personal Action Plan for Future Study

Structure future research by diarising specific study time.

Keep in regular contact with my tutor to ensure progress.

Deepen my understanding of successful critical analysis.

Undertake further research on methodologies and models of reflective practice to expand my
knowledge base.

Research Action Plan

Consider research on the best way to educate women on possible voice complications during
the ageing process

Create a manifest to educate female singers and choir directors on the implications of female age-
related vocal change.

Consider suitable ways of implementing this. This may take the form of a podcast series aimed at
the ageing female symphonic singer.

In conclusion, Gibbs's Reflective Cycle (1988) has proven an effective tool for encouraging critical
reflection and highlighting the importance of reflective practice in promoting personal growth and
development; | look forward to continuing this practice in future academic and professional

endeavours.
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The Literature Review

This Literature Review is a desk-based study that seeks to examine the impact of ageing on the
amateur symphonic female choral singer, identifying the effects of musculoskeletal, respiratory,
and neurological change on the voice. The importance of singer identity will also be considered in
the context of the symphonic choral setting, and the suitability of current methods of intervention
will be discussed. This will inform the basis of further research into best practices for maintaining

optimal vocal health in the ageing singer.
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Amateur female symphonic choral singers are part of a unique demographic who are expected to
perform consistently with a high level of musicianship and vocal ability under the baton of world-
class conductors and professional orchestras (James, 2015).

Vocal quality, health, and endurance are key to maintaining required performance standards and
intense rehearsal and performance schedules. While many singers in this demographic have
received professional vocal training throughout their lifetimes, they are not professional
performers and are, therefore, not relying on their voice to provide an income. They are, however,
part of an auditioned select group representing a professional body with a view to making a profit
for the organisation in question. They are also expected to sing alongside professional orchestral
musicians with a similar musical understanding and artistic integrity (Ganschow, 2016).

This, therefore, presents very different vocal demands to those of a social amateur choir member
who simply sings for their own enjoyment, attending rehearsals when they are able, and the
professional singer who relies on their voice to maintain a living.

The voice needs to be maintained to reach the required performance standards of the choral
organisation, but the voice also serves the purpose of membership to an organisation that
provides a lifestyle and social interaction. Singers participate solely for the joy of singing, to
satisfy emotional needs and musical engagement. Therefore, the concept of singer identity and its
relevance to the choir is also paramount as this plays a crucial role in shaping the collective
sounds, dynamics and overall experience of the ensemble (Davidson et al, 2013).

Studies indicate that during the ageing process, several physiological changes occur that can
affect the qualities required of the symphonic choral singer (Hirano, 2005, Sataloff, 2002, Titze,
2005). These may be a direct result of age-related changes to the vocal apparatus and vocal
mechanisms or as an indirect result of further changes associated with the ageing process.

However, these changes can vary greatly between individuals (Baker, 2011).

These present a range of challenges, including physical, emotional, and psychological factors.
Vocal quality, range, flexibility, and stamina may decline, making it harder to meet the demands of
choral repertoire (Sataloff, 2002, Titze, 2005 ). Singers may struggle with feelings of frustration,
loss, and self-doubt as they navigate these changes and adjust to new vocal limitations (Kenny,
2012). This may result in a loss of confidence, motivation, and increased performance anxiety that
can impact singer -identity and sense of self within the context of vocal performance, leading to
shifts in vocal characteristics, musical preferences, artistic interpretations and personal
motivations (Welch, 2017). This is highly relevant in an amateur symphonic chorus as it
contributes to vocal blend, artistic expression, skill development, group dynamics, performance
impact, and choral leadership. Therefore, it is imperative that these singers are aware of potential
age-related changes and are able to engage in early intervention to fulfil these requirements.

Studies indicate that If early and appropriate intervention is not sought, the demands of the
14



choral schedule may make the singer more susceptible to vocal health issues and unnecessary
damage (Hunter et al, 2019, Lortie et al, 2017, Svec et al, 2020).

Research also indicates that women are more prone to dysphonia compared to men, with a higher
prevalence of voice disorders across various age groups (Cohen et al., 2012; Mathmann et al.,
2024). This may be due in part to the differences in vocal fold size and length between men and
women, which can affect vocal production and hormonal factors. This indicates an increased
vulnerability for this section of the chorus.

Often, choral singers are unaware of the changes that may arise as a result of ageing. From
personal experience, singers often resort to seeking out information on voice proactively when
encountering age-related changes. Information is generic, and singers may struggle to find
accurate and effective management tools independently. This then raises the question of whether
education surrounding the ageing voice and the efficacy of current interventional strategies are
meeting the needs of the symphonic choral singer.

As singing is a holistic activity, this study will provide an initial review of the ageing process,
followed by a more detailed exploration of the impact of ageing on the vocal apparatus and the
impact that these may have on the singer. By understanding the nuances of age-related change in
the female voice and the vocal requirements of the symphonic choral singer, the efficacy of
current vocal and informative interventions can be considered. These will be based on evidence-
based research and the works of prominent vocal pedagogues. This will form the basis of future
research into raising awareness of age-related change in the female amateur choral voice.

Choral Requirements

Before discussing the impact of ageing on the voice, it is prudent to define the vocal requirements
and expectations of the female symphonic choral singer to ensure that any future intervention
meets these needs.

A good standard of vocal ability is a prerequisite of a symphonic choral singer, encompassing, a
clear, resonant tone with good intonation and control, an appropriate vocal range for the voice
part, an ability to blend with other singers in the section and the ensemble as a whole, and
stamina and endurance to sustain long rehearsals and performances (Abrahams et al, 2018). Data
analysis also indicates rhythm and pitch accuracy, musical interpretation and expression, sight-
reading skills, clarity in diction and pronunciation, conductor awareness and the capacity to sing
harmony parts as equally vital skills (Dunkley, 2017). Personal attributes such as commitment to
attend regular rehearsal and performance schedules are also relevant as vocal decline and ill
health can impact attendance records.
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Protecting the voice and exploring strategies to minimise age-related decline in these areas is
therefore key for these performers, as negative changes could subsequently impact the quality of
the choral performance for both the individual and the choir.

Ageing

Ageing is an inevitable, complex, and multifaceted process influenced by a combination of
genetic, environmental, and lifestyle factors (Hazzard et al, 2017, Salthouse, 2010).

It is characterised by a gradual decline in physiological function and resilience, resulting in a wide
range of physical, cognitive, and psychological changes (Hazzard et al, 2017) that may directly
and indirectly impact the vocal apparatus and subsequent artistic expression and performance
ability of the ageing female choral singer (Tilman et al, 2002). Age-related changes in vocal quality,
range, stamina and overall function are all widely reported, although the extent to which ageing
affects the individual has been shown to vary greatly.

Whilst the scope of the study does not allow for a full detailed review of the ageing process,
physical function, cognitive decline and sensory impairment all remain relevant.

A decline in physical function can lead to reduced muscle mass, strength, flexibility, and aerobic
capacity (Fried et al., 2001). This can impact posture, alignment, stamina, breath control, and
voice support (Miller et al, 2016). Reduced muscle mass and strength can affect the muscles
involved in vocal production, potentially leading to a weaker and less controlled voice (Roye et al,
2003). Additionally, decreased flexibility and aerobic capacity may impact the body's ability to
support proper breathing techniques, which are essential for vocal control and projection.
Therefore, a decline in physical function can have a direct impact on the overall quality and
strength of the voice (Garcia et al. 2017).

Ageing is also associated with a decline in neuromuscular function. Reductions in motor unit
recruitment, muscle fibre innervation, and nerve conduction velocity can significantly impact the
ageing female voice (Baken et al., 2000; Roy et al., 2000).

Structural and functional changes in the brain can affect cognitive functions such as memory and
attention, impacting vocal learning and expression during singing and manifesting in problems
sustaining concentration for long periods of time during rehearsals and performances (Chaddock-
Heyman et al, 2013). Reaction times and processing speeds may also decrease, affecting the
ability to respond to vocal demands such as shifts in pitch or volume, resulting in vocal
inaccuracies and decreased vocal agility during singing (Pfordresher et al., 2017, Rothernberg,
2019). This may also present challenges in following the nuanced gestures of the conductor.
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Changes to the motor control processes in the central nervous system can lead to difficulties
initiating and sustaining vocalisations and challenges modulating vocal intensity, pitch, and
resonance (Skodda et al., 2011).

Sensory feedback mechanisms involved in vocal monitoring and self-regulation may also impair
the ability to detect subtle changes in vocal production, such as pitch deviations or vocal strain,
leading to difficulties in vocal self-correction and adjustment during singing (Abitbol,2006).

Scherder et al. (2014) also note that sensory impairment can affect communication, perception,
and overall quality of life. Of these changes, hearing impairment can prove particularly
problematic for the singer, affecting pitching, listening, and the ability to achieve vocal blend with
others in the chorus (Sataloff, 2000; Scherder, 2014). Declining vision may also present problems
in reading scores, particularly in dimly lit rooms.

The prevalence of chronic diseases such as cardiovascular disease, diabetes, cancer, and
neurodegenerative disorders may also increase with age, imposing possible physical limitations
and other challenges that can affect breathing, endurance and vocal agility (Jagger et al, 2016,
Siu et al, 2019).

Vocal techniques focusing on motor learning, coordination training, and neural plasticity may help
mitigate the effects of ageing on the female singing voice and promote vocal health and longevity
(Gould, 1996). These are discussed later in the study; however, singing in different styles and
genres, ear training, pitch recognition, articulation, and diction exercises are all beneficial.

Other considerations include changes to rehearsal technique, such as breaking down complex
pieces into manageable sections and practising slowly to aid learning. Enlarged musical scores
can help with visual difficulties, and, where applicable, hearing aids can be used to address a
decline in hearing (Verdolini, 2014).

Psychological and emotional changes may also occur ( Baltes at al, 2003). These can be both
positive and negative, including increased resilience, wisdom, and emotional regulation.
Challenges such as loneliness, depression, and anxiety can also impact self-perception and
singer -identity (Gick, 2011, Pabon et al, 2018).

It is worth noting, however, that singing in a choir can provide emotional benefits, offering a sense
of community, belonging, and connection with others who have a shared interest, which can
alleviate feelings of loneliness and isolation (Cohen, 2009).

Farncourt et al (2017), also indicate that choir singing can increase endorphin levels, resulting in a

sense of happiness and well-being
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Alterations in vocal timbre, range, and agility caused by changes to the musculoskeletal,
neurological, and respiratory systems and the unreliable nature of the voice can also lead to
issues of self-identity and possible feelings of loss of past vocal capabilities (Garcia et al, 2018).
Navigating this loss whilst preserving a sense of continuity in artistic expression can be
challenging for many ageing singers.

For the choral singer, the changing voice may no longer suit the requirements of the chorus,
resulting in a termination of membership. Others may be required to sing a different voice part,
resulting in feelings of frustration, isolation, and despair. Problems blending with others may also
add to feelings of anxiety and embarrassment. Additionally, performance anxiety and self-
consciousness may increase as singers become more aware of their vocal limitations and

vulnerabilities. (Daugherty, 1999).

Understanding and acknowledging the emotional nuances of this journey is, therefore, essential
for creating a supportive choral environment that empowers ageing choral singers to embrace the
richness and depth that comes with their evolving voices whilst retaining technical proficiency.
This may involve increased support from the choral management team to create an environment
that is more conducive to the success and well-being of the ageing singer by including additional
vocal training and support, offering emotional support and encouragement, and creating a sense
of community and belonging within the choir.

Further analysis suggests that ageing can be both primary and secondary in nature (Lopez-Otin et
al., 2013). Primary ageing refers to the universal process affecting all individuals and is often
associated with the accumulation of chronological age-related changes in the body measured
from birth. For choral singers, primary ageing may impact vocal abilities over time due to natural
changes in the body associated with ageing, such as reduced muscle mass, changes in vocal fold
tissues, and decreased lung capacity.

Secondary ageing, however, is a progressive deterioration of physiological function and structural
integrity that occurs with age and is influenced by genetic factors, cellular processes, and

environmental exposures that may vary greatly among singers (Telemore, 2013).

This is significant as Kramer et al (2002) note that some of the aspects of secondary decline can
be improved with intervention, with further studies demonstrating that certain physical and
cognitive changes related to ageing can be prevented, mitigated, or even reversed through
lifestyle interventions such as exercise and diet (Bredesen, 2014, Ornish, 2018).

As general physical health is linked to vocal health, it is important to take appropriate steps to

negate areas of secondary decline where possible. This is corroborated by Hollosky (2000), who
highlights the importance of slowing secondary ageing to maintain vocal facility.
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Therefore, the importance of lifestyle choices and environmental factors should be highlighted to
the choral singer to enable them to make informed choices to protect their health and subsequent
vocal health. These may include regular physical exercise (Kramer et al., 2002), a balanced diet
(Bredesden, 2014), stress management techniques, adequate hydration, and reduced exposure to
air pollutants, allergens, and irritants.

Physiology of Ageing in the Female Voice

As the female voice matures, the anatomical structures of the vocal apparatus, including the
larynx and vocal folds, undergo significant change (Titze, 2000; Vaca et al, 2015).

Analysis of current literature suggests that age-related changes to the musculoskeletal,
respiratory, and neurological systems are areas of concern for the ageing singer, however,
hormonal fluctuations associated with Perimenopause and Menopause also play a significant role
in the ageing voice (Sataloff, 2013). These changes are too numerous to discuss in this study;
however, analysis shows that as oestrogen declines and progesterone and testosterone fluctuate,
the mucous membranes of the vocal folds become drier and less pliable, resulting in increased
vocal stiffness and discomfort. The most commonly reported symptoms are dryness, frequent
throat clearing, vocal fatigue, roughness, loss of range, and deepening of the voice (Hamdan et al,
2017).

Understanding the nature and extent of voice decline in these areas, as well as vocal habits that
may provide protection against decline, is, therefore, key to delaying the onset of vocal changes.

Through cross-examination of data, vocal attributes affected by musculoskeletal, respiratory and

neurological age-related change will be evidenced, and suitable methods of intervention to
address these changes will be discussed.

Musculoskeletal System

Perhaps one of the most significant changes in the musculoskeletal system is the gradual decline
in muscle mass and tone, medically referred to as sarcopenia. This is associated with a gradual
loss of muscle mass and strength throughout the body, including the intrinsic and extrinsic
muscles of the larynx (Kapsamunakis et al, 2019, Kokkinou et al, 2020, Tsolaki et al, 2018,).

Further studies corroborate these findings, noting that age-related atrophy of the thyroarytenoid
and cricothyroid muscles, including the posterior cricoarytenoid muscle may result in a reduction
in control and coordination of vocal fold movement, affecting vocal quality, timbre, vibrato,
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resonance, dynamics ( including loss of projection and overall volume), stability, precision, agility
and stamina (Baken, 1987, Dimitar, 2005, Enright et al., 2000, Hixon et al, 2008, Koojiman et al,
2021, Sataloff, 2005, Woo, 2005).

Degeneration of the extrinsic sternohyoid, thyrohyoid, and omohyoid muscles, which provide
crucial support and stability to the larynx during phonation, swallowing, and breathing, may also
result in laryngeal and vocal instability, reduced vocal control, fatigue, and issues with swallowing
(Mallur et al., 2018). Therefore, exercises that strengthen these muscles must be considered in
intervention to mitigate these effects and improve vocal endurance. These may include laryngeal
elevation exercises such as falsetto slides to strengthen and engage the extrinsic laryngeal
muscles and yawn-sigh techniques to stretch and relax the laryngeal muscles while promoting
better vocal fold closure. Humming and lip trills are useful to engage the laryngeal muscles and
improve resonance and vocal fold closure. Other vocal function exercises and SOVTs may also be
beneficial to improve vocal fold vibration and muscle engagement (Stemple, 2018).

Tongue muscle mass has also been shown to decline in old age (Korn et al, 2018). This can
impact tongue muscle function, affecting articulation and phonation, which was identified as a key
requirement of a symphonic choral singer.

In addition to a decline in muscle mass, research also indicates that ageing may alter the
composition and structure of connective tissues, including tendons, ligaments, and fascia,
throughout the body (Haus et al. 2020). These changes, including collagen cross-linking,
intramuscular fat deposition, fibrosis and decreased tissue elasticity, can affect the biomechanical
properties of the laryngeal muscles and their attachments to the larynx and surrounding
structures, posing similar problems to those seen in muscle mass decline (Ramalho et al, 2017,
Nairici et al., 2010). These age-related changes are collectively referred to as Presbyphonia
(Behlau et al., 2002).

To mitigate these changes, vocal warm-ups and cool-downs are useful to prepare the voice for
singing and reduce strain on the vocal folds, focussing on techniques to promote flexibility and
elasticity in the vocal muscles and connective tissues.

Exercises can also be used to optimise vocal resonance and projection by engaging the
resonance chambers and supporting vocal projection through proper breath control and
placement rather than excessive muscle force.

Diaphragmatic breathing techniques, which enhance breath control and reduce strain on the vocal
muscles and connective tissues, are also effective (Hixon, 2006, Sundberg, 1987, Vedolini, 2005).

Linville (20011) refers to this loss of muscular strength and tissue elasticity derived from
alterations in the structural and mechanical properties of the muscle tissue as the weakening and
stiffening theory or muscle quality hypothesis. Muscles of the vocal mechanism become weaker

due to the loss of contractile proteins, a reduction in muscle fibre size, decreased number of
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motor units, and impaired neuromuscular function. Stiffening occurs as a result of the
accumulation of non-contractile tissue in the muscle matrix, resulting in increased fibrosis and a
reduction in muscle elasticity.

Research into the weakening and stiffening theory continues to evolve, however, theorists suggest
that focusing solely on increasing muscle mass may not be sufficient to counteract the functional
decline associated with ageing. There is a substantial body of scientific research that supports
the idea that improving muscle quality, in addition to increasing muscle mass, is critical for
preserving physical function and mobility in ageing adults (Kostek et al, 2011, Visser et al. 2005).

Therefore, interventions aimed at improving muscle quality, such as reducing intramuscular fat
infiltration and enhancing muscle fibre integrity through resistance training, may be equally
important in preserving physical function and mobility. Vocal exercises to improve muscle
coordination and control and exercises to strengthen the muscles responsible for vocal
production should all be considered.

Vocal Fold Atrophy and Stiffness

This increased atrophy and fibrosis can directly affect the vocal folds, causing them to stiffen and
thin, resulting in reduced vocal fold closure, irregular vocal fold oscillation, and decreased
vibratory efficiency (Leder, 2019). This may result in hoarseness, roughness, breathiness, vocal
strain, fatigue, muscle tension, decreased vocal range, and an overall harsher, less resonant
sound quality (Hirano, 1981, Ramig et al, 1996, Verdolini et al, 2005).

Ligament laxity, including the thyroarytenoid muscle, and decreased tension in the vocal fold
lamina propria can also cause vocal fold bowing. This is characterised by medial deviation of the
vocal folds, causing similar vocal problems to fibrosis of the folds, which should be addressed in
interventional programmes (Verdollni, 2009).

Respiratory Changes

Ageing and sarcopenia can also adversely affect the muscles and coordination of the respiratory
system involved in voice production, such as the diaphragm, intercostal muscles and abdominal
muscles (Cotes et al. 2005, Enright et al, 1994, Guerra et al, 2010, Smith et al, 2019, Takahashi et
al, 2020). Atrophy of these muscles can lead to weakened muscle function and reduced muscle
tone. These changes in respiratory function and coordination may result in irregular breathing
rhythms, inconsistent breath timing, and difficulties in coordinating breathing during singing,
leading to vocal instability and decreased vocal control (Hixon et al., 2006). These dysfunctional
patterns have been linked to compensatory strategies such as breath-holding and shallow
breathing that limit vocal production and quality (Mendes et al., 2017; Miller et al., 2017).
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In a symphonic choral setting, where precision, blend, and balance are crucial, these age-related
changes in respiratory function can affect the overall cohesion and unity of the ensemble. Singers
may find it challenging to synchronise their breathing with other choir members, resulting in
disruptions to ensemble singing, impacting the overall quality of the performance.

A decline in muscle mass, strength, and elasticity may also lead to a decrease in vital capacity,
which represents the maximum volume of air that can be forcibly exhaled after maximum
inhalation. This is demonstrated by Roy et al (2010), reporting a decrease in lung function
parameters related to ageing, including a reduction in vital capacity and peak expiratory flow rate.
This reduction in vital capacity can limit the amount of air available for phonation, affecting vocal
projection, volume, and overall vocal power. This may impact the vocal intensity and resonance
required for effective choral singing, leading to diminished vocal presence within the ensemble.

Linville (2001) further noted that diminished vital capacity results in a decreased oxygen supply to
the muscles. A suboptimal oxygen supply to the muscles may result in hypoxia, which can
negatively impact muscle function, endurance, and overall vocal performance.

For singers, a reduction in oxygen supply to the laryngeal muscles can lead to impaired muscle
function, reduced muscle tone, decreased muscle responsiveness, and impaired coordination of
vocal fold movements. This can contribute to decreased vocal flexibility, vocal instability,
breathiness, and vocal control difficulties, which can affect overall performance (Kwak et al, 2019).

In response to hypoxia, the muscles of the larynx and respiratory system may compensate with
tension, resulting in hypoxic muscle contraction. This manifests as muscular tension, vocal strain,
and fatigue, particularly during prolonged vocal tasks. Female singers may experience a faster
onset of muscle fatigue, reduced vocal stamina, and difficulties in sustaining vocal tasks over
extended periods, leading to vocal fatigue and strain during choral rehearsals and performances
(Titze, 2000).

Ageing female singers may also be at an increased risk of vocal fold trauma and lesions due to
the combination of muscle fatigue, vocal strain, and diminished vocal stamina. Prolonged muscle
recovery time may further exacerbate the risk of vocal fold injuries, impacting vocal health and
longevity (Titze, 2000).

The combined effects of impaired muscle function, reduced muscle tone, decreased
responsiveness, poor coordination and respiratory change can significantly affect the overall
performance of the choral blend, resulting in inconsistent sound quality where individual voices
may stand out due to variations in vocal strength and control, and a reduction in musical

cohesiveness with individuals unable to maintain pitch, dynamic range, and rhythmic precision.

22



Interventional exercises for addressing age-related changes in respiratory function and
coordination may overlap with those previously recommended for other vocal issues; however,
specific exercises and techniques targeting respiratory support and the coordination of the
respiratory muscles involved in vocal production to increase vocal endurance, support, breath
control, and vocal stability should be included to mitigate these changes. (Rothenberg, 2005,
Sundberg et al., 1989). Additionally, vocal exercises designed to increase lung function and vital
capacity by increasing the amount of air available for phonation to enhance vocal projection,
volume, and overall vocal power should also be incorporated (Huckabee et al, 2020). Sustained
phonation exercises and diaphragmatic breathing exercises are particularly useful.

Many exercises for breath support and improved lung capacity have been developed from the
Westerman-Gregg method (2014) and can be incorporated into vocal warm-ups. These exercises
focus on coordinating breathing and phonation to produce a relaxed and efficient sound. They are
evidenced to be effective in improving vocal function and production, resulting in improved
performance, and should therefore be explored for interventional use (Krasniqgi et al. 2019, Ramig
et al. 2018, Smith 2018).

Simple breathing exercises to engage the diaphragm, such as breathing slowly through the mouth
and exhaling through the nose with a hand on the belly and a hand on the chest to ensure that the
chest is not moving and the belly hand moves up with each inhalation and down with each
exhalation are effective. The timings of these can be varied, for example, inhalation for 4
seconds, hold the breath for 8 seconds and exhale for 8 seconds.

Hissing is then often added to this exercise, hissing on the exhale. This again can be varied,
exhaling on a “VVVV’ of a “FFF”, and on various pitches to increase breath control and stability
(Bove et al, 2017).

Maintaining and practising correct postural alignment while performing these exercises will
optimise respiratory function and vocal production. They will also encourage efficient breath
support and airflow, reducing strain on the respiratory muscles.

McCaffrey et al. (2015), Sataloff et al. (2010), and Adams et al. (2009) also advocate the use of
interval training, in which singers alternate between short periods of intense vocalisation and
periods of rest to build and maintain breath control.

Straw phonation and semi-occluded vocal tract exercises are also useful methods of aiding and
regulating breath control while producing sound (Verdolini Abbott et al, 2012)

In a choral setting, many of these breathing exercises are included in vocal warm-ups to wake up
both the body and the voice. The choirmaster may also utilise other strategies, such as strategic
breath management, to assist the ageing singer in managing breath support across various
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musical phrases. This minimises unnecessary strain on the vocal folds, reducing the risk of vocal
fatigue.

Further exercises, such as regularly reading out loud, can also aid in breath support and
vocalisation.

Joint Degeneration

Ageing can also contribute to degenerative changes in the joints throughout the female body and
the articulations of the larynx, including the cricothyroid and cricoarytenoid joints. These changes
may include thinning of cartilage and osteoarthritis, which can impact the movement and
coordination of the laryngeal muscles (Titze, 2017), restricting laryngeal mobility and subsequently
impairing vocal fold abduction, adduction, and tension regulation. Pain, is also associated with
degeneration, which may further restrict movement.

Increased airflow leakage, vocal instability, a limit in vocal range, tremors, and decreased vocal
power and projection during singing have all been demonstrated as a result (Brunsen, 2018;
Shewell, 2009; Rampage et al., 2017). This can significantly affect the performance standards of
the symphonic chorus singer and, subsequently, the collective performance quality of the

ensemble.

Analgesics, nonsteroidal anti-inflammatory drugs (NSAIDs) and corticosteroids may be prescribed
to reduce inflammation, swelling, and pain. However, these may have side effects that
subsequently affect the voice, with current research indicating a link between Corticosteroids and
hoarseness (Sataloff, 2005). It is useful, therefore, to understand the medication history of the
singer when tailoring rehabilitation exercises, as this may affect the outcome.

Consideration should also be given to educating singers on the possible side effects of these
drugs on the voice to enable them to make informed choices.

However, the ethical implications of the scope of practice should be considered here.

Changes to the bone structure of the skull and face, which are responsible for the resonance of
the voice, may also alter timbre and projection (Sataloff et al., 1995).

Age-related joint degeneration in the cervical spine may also alter alignment, which has been
demonstrated to affect vocal tract shape and resonance characteristics, subsequently affecting
vocal timbre, clarity, and projection (Karkos et al., 2006).

Joint degeneration may also lead to vocal compensations and increased muscular effort to
overcome joint stiffness and instability, which may result in vocal strain, muscle tension, and vocal
fatigue during singing (Russell et al., 2008). These can be significant problems for a choral singer

trying to achieve vocal blend in a choral setting. Exercises designed to develop proper vocal
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technique and breathing exercises to reduce vocal strain and tension should, therefore, be
incorporated into regular singing sessions.

With much of the literature noting changes in the larynx as a primary concern to vocal quality,
other studies suggest that even if degenerative change does occur in the larynx, individuals may
be able to compensate for these changes through various strategies, such as adjusting their
breathing or phonation patterns, therefore, the impact of laryngeal ageing on voice quality may
depend on an individual's ability to adapt and compensate (Karkos et al, 2008, Verdolini et al,
2002, Houtz, 2008, Lindstead et al, 2002).

Compensation strategies may include exercises to strengthen the laryngeal muscles and improve
coordination, such as Stemples Vocal Function Exercises (1995).

Sustained vowel sounds at a comfortable pitch are useful to improve vocal fold closure and
control. Pitch glides for flexibility and range. Lip and tongue trills promote relaxation and

smooth transitions across the range. Forward-focussed singing is also useful for improving
resonance and encouraging a reduction in laryngeal tension. Resonant voice therapy exercises
are also applicable.

Postural Change

Postural age-related change as a result of joint degeneration can significantly affect the singing
voice by influencing respiratory mechanics, vocal tract alignment, and vocal projection.

Changes in spinal curvature, including increased thoracic kyphosis and lumbar lordosis, have all
been reported to affect ribcage expansion, diaphragmatic excursion, and respiratory mechanics,
resulting in suboptimal breath support and vocal projection in ageing singers. This can
subsequently affect vocal resonance and projection (Dastolfo et al., 2010; Lee et al., 2015; Miller
et al., 2017). Without adequate ribcage expansion and diaphragmatic support, singers may
struggle to produce resonant, well-supported vocal tones, leading to a reduction in vocal
presence, volume, and clarity within the choral ensembile.

Changes in pelvic tilt and hip alignment can also impact lumbar spine curvature, pelvic floor
function, and overall trunk stability. These changes in pelvic alignment can impact diaphragmatic
excursion, intra-abdominal pressure, and breath support, leading to vocal limitations and changes
in vocal quality (Chung et al., 2016). Whilst this is relevant to both male and female singers,
differences in pelvic structure and hip anatomy may influence the degree and nature of pelvic tilt
and its impact on respiratory mechanics.

Postural change can also impact balance and stability (Berg, 1995). This can be problematic for
choral performances where choir members are expected to stand for long periods of time.
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Core strengthening exercises have been shown to improve overall posture and stability, which can
benefit vocal performance (Bailey et al., 2018). These can be incorporated into regular exercise
routines, with practices such as pilates, yoga, meditation, and the Alexander Technique to
enhance posture and alignment.

Modified Exercises

Thematic analysis of the literature regarding age-related vocal decline reveals timbre, pitching,
decreased range, breath support, flexibility, general fitness, and postural change as the key areas
requiring intervention for the ageing symphonic female singer.

Modified exercises are a key element of vocal intervention currently used to address these areas
(Davis et al, 2020). Many of these exercises are based on the works of Westerman-Gregg (2014),
Ragan (2013), Doscher (1994), Leborgne (2012) and Rosenberg (2015) and aim to maintain or
enhance vocal flexibility, health and quality to prolong vocal longevity. This contributes to
continued choral membership for the symphonic choral singer.

These exercises can be modified to suit the specific needs of the individual based on a range of
factors, including the person's age, vocal ability, and the specific vocal changes that they are
experiencing. Exercises should be comfortable and easy to perform, allowing for gradual
progression. This enables the singer to adapt to new vocal demands and reduces strain, making
the exercises more achievable and effective in improving vocal function while also reducing the
risk of injury. They should be practised regularly to maximise potential to maximise potential
improvement (Bunch, 2007; Behrman, 2016, Rayapati 2012). However, it's important to note that

individual responses to vocal exercises may vary.

Many exercises in the public domain are peer-reviewed, but others are the result of testimonials or
positive reviews from vocal teachers, other singers, or pedagogues. All are equally important for
consideration in tailored programmes, with a collective body of research in vocal pedagogy, voice
science, and clinical practice providing substantial evidence supporting their efficacy in
maintaining vocal health and enhancing performance for ageing female singers.

However, whilst these methods are relevant and have been widely adopted to promote vocal
health, vocal exercises alone may not be enough to prevent or reverse age-related changes to the
voice. (Titze, 2006). Therefore, it's crucial to adopt healthy vocal habits to ensure longevity.

The following discussion gives a brief overview of the efficacy of targeted exercises on the main
areas of vocal change highlighted in the review. Due to the size of the literature review, this is
simply to qualify the importance of combining various methods and strategies for each targeted
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area, with a view to a more in-depth analysis of the impact of specific exercises on the symphonic
choral singer in future study. Breathing exercises have already been discussed.

Range and Flexibility

One of the themes to emerge from the Literature Review was the reduction in vocal range due in
part to the stiffening of the vocal cords. Problems with accessing the head voice are often one of
the first notable vocal changes for ageing females due to a lowering of the larynx in the throat
after menopause. Overuse of the chest voice can increase the thickness of the folds, making it
increasingly difficult to engage the cricothyroid muscles, which are responsible for stretching the
folds required in the head voice. Therefore, appropriate modified exercises based on Doscher’s
method of obtaining balance across all registers should be incorporated to increase range and
encourage flexibility, focussing more on the top and middle of the voice than on the lower range
for this demographic (Sundberg et al, 1981). However, the chest, modal, and head registers
should all be worked (Davis et al, 2020, Thompson et al, 2019). Exercises involving octave jumps
and melodic patterns have been shown to improve vocal range and flexibility (Dawson et al, 2002,
Sundberg et al, 1993). Vocal glides have also been evidenced to improve vocal function in ageing
female voices, increasing vocal range, stability, and clarity (Roy et al., 2017). Sirening and yawn-
sighs are also widely used. Exercises incorporating light, fast legato arpeggios are also useful for
accessing the head and whistle voice as cords become stiffer.

Articulation and Resonance

Peer-reviewed studies have shown that interventions focusing on resonance training significantly
improve vocal quality in ageing female symphonic choral singers (Hirose et al., 2018; Sundberg,
2006). These aim to maximise the vibration of sound waves in the vocal tract, contributing to
richness and volume. Many of these have already been detailed; however, exercises derived from
Ragan and Leborne’s methods for improving the clarity and precision of speech and singing and
improving resonance are useful tools.

Ragan’s method emphasises the correct usage of articulators such as the lips, tongue, and jaw to
produce clear and precise speech, which subsequently enhances the clarity and precision of
vocal performance (Hustad et al, 2007, Stemple et al, 2000).

Tongue twisters and consonant-vowel combinations are common exercises used to improve
articulatory agility, precision, and clarity of diction (Dallman et al, 2015).

Exercises based on Leborgne's method focus on using the various resonators in the vocal tract to
create a full and rich sound (Leborgne, 1961). These exercises help to optimise vocal tone and
projection by utilising different resonating spaces (Pilkington et al., 2015; Miller, 2017).

Modifying vowel sounds (e.g., from "ee" to "ah") are typical exercises in optimising resonance,

balancing the vocal tract, and enhancing vocal clarity (Miller, 2017).
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Strength and Stamina

Rosenberg's method emphasises using the entire body in vocal production involving exercises
that integrate movement, breath, and sound to develop a free and expressive voice. Yoga and
Feldenkreis practices offer similar benefits.

Studies have shown that exercises involving crescendo/decrescendo and staccato singing can
improve vocal strength and endurance (Dacakis et al., 2012; Herbst et al., 2009).

Additionally, exercises like panting are effective in building stamina by rapidly expanding and
contracting the muscles.

Further methods for consideration in improving overall vocal quality include_the Complete Vocal
Technique (CVT), The Estill Voice Training Method, The Accent Method, Lee Silverman Voice
Treatment (LSVT) and rehabilitation programmes that combine exercises targeting vocal function,
breathing, and resonance to facilitate recovery and improve vocal outcomes (Scepanovic, 2018).
Programmes in the UK include singing for health initiatives for lung health, Parkinsons’, MS and

dementia.

Conclusion

While these strategies are proven to be effective in aiding in the maintenance of the ageing voice,
the literature review points towards the need for a more tailored, cohesive, and collaborative

approach, revealing a lack of education and support for ageing choral voices.

Choral singers should be offered a wider education on vocal health and rehabilitation to allow
them to make informed choices. Titze's (2001) work highlights this, indicating that singers who
have a clear understanding of vocal anatomy and the physiological changes that may occur
throughout life are better equipped to deal with their vocal situation.

Choral institutions should offer educational support and incorporate suitable regular vocal
exercises into choral warm-ups, which, according to Thurman and Welch (2000), can help
maintain vocal health and prevent decline in older age. These should be accompanied by an
explanation as to why they are effective and what they are trying to achieve to empower the
singer with knowledge.
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Wider education and information surrounding possible age-related changes to the voice should
be made available through chorus emails, newsletters, podcasts, etc. These could include links to
online resources.

Training for choral management and conductors regarding age-related changes to the female
voice should also be offered to ensure they are fully aware of the multifaceted changes of the
ageing voice.

The Literature Review also indicates the significance of maintaining physical health, highlighting
the relationship between good physical conditioning and vocal health (D’haeseleer et al, 2018;
Richter et al, 2017; Sundberg et al,2017). Consideration should, therefore, be given to appropriate
exercises to attain this. Cardiovascular and strength training should be incorporated where
possible, modifying where necessary to take into account any underlying health conditions. Yoga,
Pilates, meditation, and The Alexander Technique are also beneficial for strengthening core
muscles, improving posture, and promoting relaxation and body awareness, contributing to vocal
support and overall physical, vocal and mental health.

A number of studies also highlight the importance of good vocal hygiene, with smoking, excessive
alcohol consumption, drug use, inadequate diet, lack of exercise, poor sleep hygiene, and
inadequate hydration all shown to be detrimental to vocal health (Sharma et al., 2018; Titze, 2000,
2002; Aronson, 2016). These areas should, therefore, be addressed accordingly.

The extent of the emotional and psychological changes associated with the ageing voice of the
symphonic choral singer is also somewhat underplayed.

The review demonstrates the symbiotic relationship between vocal ability and the social aspect of
belonging to and performing with a high-level symphonic chorus. Maintenance of the voice
ultimately protects the lifestyle. If age-related vocal changes are not successfully navigated,
singing within the chosen choir may not be possible, which may ultimately affect mental well-
being.

Emotional support is, therefore, key for these singers. Peer support groups and networks
associated with the chorus should be established to offer a safe environment for people to share
concerns and anecdotal advice. These can be in-person groups or simple online messaging
groups. The importance of peer support networks was demonstrated by White et al. (2013) and
Blackwood et al. (2016), where ageing female singers were shown to develop resilience and
solidarity in shared experiences and mutual support within the vocal community.

Further research also suggests that integrating coping mechanisms such as self-reflection to
foster a positive self-perception around changing vocal identity is hugely beneficial (Lin et al.,
2020). Neff et al. (2018) also highlight the role of mindfulness techniques and practice in fostering
acceptance of the evolving voice.
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Finally, the complexities of treating the ageing process with a generic approach were also
highlighted due to the multifaceted nature of symptoms and the severity of decline varying greatly
for each individual (Baker et al., 2016). To address this issue, it is important to provide
personalised care and education tailored to the specific needs of each individual. Medical history,
lifestyle choices, and any other factors that could influence the severity and impact of ageing on
the voice should also be taken into consideration. By doing so, they can provide more accurate
and effective information and intervention to help prevent or manage any symptoms associated
with ageing on the voice.

An integrated approach of healthcare professionals, singing teachers, and speech and language
therapists may be useful in providing cohesive holistic care, combining medical and artistic
perspectives. However, accessing this care may not be feasible for many due to geographical
location and cost. Advancements in technology and the availability of vocal monitoring and
rehabilitation apps do, however, offer availability to a wider audience. Many of these offer instant,
continuous feedback and monitoring services that may otherwise be unobtainable or
unaffordable, allowing for early intervention. Early intervention was also indicated by Titze (1997)
as vital to avoid vocal decline. Some may argue, however, that some of these apps target
symptoms rather than the root cause of the voice problems, ignoring the underlying cause of the
issue. Accessibility may also depend on technological literacy, and efficacy and long-term
success rates may also vary.

As research continues and the factors that influence age-related change in the voice become
more apparent, the understanding of the efficacy of intervention will also evolve, leading to more
personalised and effective care.

By highlighting the short falls in awareness and education on the ageing voice, | am now able to

consider effective educational tools to deliver to symphonic choral singers in my final research
project. This may take the form of an informative podcast series to close the gap in awareness.
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