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A study to critically evaluate literature that identifies some of the most common physiological manifestations of the menopause on the voice and suggest strategies for singers and teachers to help mitigate the negative impacts. 

Part One – Portfolio

Introduction 
The global population, due in some part to improved medical practice and falling fertility rates, has seen the older segments of society grow faster than at any other time (Okasaki et al, 2018; World Health Organisation, 2010, Ortman and Velkoff, 2014). As these findings indicate that this area of the demographic has increased, it seems that the voice teacher is ever-more likely to encounter women experiencing menopausal voice change (Mitton, 2020). 

The decline in the sex hormones (oestrogen and progesterone) during menopause results in profound changes in the mass, shape, structure and elasticity of the vocal folds (Boulet et al, 1995; Martins et al, 2015; Fiuza et al, 2023). Women may experience a variety of symptoms as a result including loss of range, flexibility, lowering of the voice and hoarseness (D’haeseleer et al, 2009; Filipa et al, 2022; Shankar et al, 2022). 

The impact of menopause on the voice in menopausal women has become a growing area of interest and relevance in my own professional life in my capacity as director of various ensembles which include many women aged over 50 and an increasing number of postgraduate students at the University where I am vocal tutor and in my private studio. I am frequently asked for advice to help mitigate menopausal voice change but have very little specialist knowledge upon which to draw. I reviewed a significant amount of recent research but found that there was often a large inconsistency in key findings (Shankar et al, 2022; Fiuza et al, 2023). 

The overall aspiration for this project is that it will help me improve my knowledge and teaching so that I can better help and advise the women whom I encounter who are experiencing menopausal voice change and to design and present groups sessions to empower and educate singers and teachers through a potential programme of workshop sessions. 


Planned programme of study 

Context

The majority of the menopausal singers that I encounter in my professional life view their changing voices with pessimism and gloom. The common narrative of much of the literature that I have reviewed for this project is one of inevitable decay for the menopausal voice, loss of vocal function and a list of likely symptoms each as unpleasant as the last which will potentially manifest themselves at any point in the near future. 
                   
The aim of this project is to identify strategies to help me deliver sessions to help singers and teachers understand menopausal voice change, therefore I am seeking to find research with a positive outlook that will help me improve the lives of the women who need support. Sataloff (1987) states that the inevitable decline in vocal function is open to challenge and that many aspects of vocal health and efficacy can be maintained well into the seventh decade and beyond. There is some research that identifies strategies to help women improve the symptoms of voice change and to adopt a more positive outlook (Edwin 2012; Ferraz et al, 2013).  

I want to focus on the potential for group sessions in addition to one-to-one tutorials as a means of delivery for my research findings and identified strategies because facilitating an increased interaction with others with similar problems can promote improved wellbeing, individual vocal growth and perpetuate positive vocal habits (Rayapati, 2008). 

The aim of this study is:

· To identify the most common symptoms of the menopausal voice and to suggest strategies to help mitigate these symptoms.

The objectives of the study are:

· To review the literature relating to symptoms experienced by the voice as a direct result of menopause.
· To help me understand and rationalise my own knowledge and what I have learned, building on my existing skills as a vocal practitioner and musical director.
· To reflect critically on my research findings to help me prepare for potential sessions with my own groups, students and other singers in my local area.

Personal learning outcomes for the project are:

· To understand more fully the most common symptoms often encountered by the menopausal voice. 
· To broaden my knowledge and understanding of strategies to help me as a teacher to support women struggling with menopausal voice change.
· To evaluate the research findings and strategies that I have discovered which are relevant to my field of study.
· To identify how what I have learned could potentially help my practice and how effectively it could be applied in a range of settings to help others.  

Time scale of project 

· Decide on the subject of project: to be completed by 30/11/2023
· Decide on aims, objectives and research parameters: to be completed by 30/11/2023
· Review of literature: 15/11/23-15/02/24
· Writing up the project:01/01/24-18/03/24 (first draft to be submitted 04/03/24)
· Revision of project, amendments, bibliography: to be completed by 18/03/24
· Critical reflection: to be completed by 04/03/24


Methodology 

Denscombe (2014) notes that the choice of which research methods will work best for any project is ‘problem-driven’ and that the best means of organising and presenting data should be the primary factor when making decisions at the start of any research project. 

This project will be a narrative literature review. Webster (2002) advocates that prior to embarking on any purposeful research, a literature review is essential as a foundation for advancing knowledge in any field. Booth et al, (2022) suggests that an effective literature review should eliminate pre-conceptual bias and focus purely on the what the research says and what is fails to address. This advice is salient for me as I have little or no knowledge or preconceptions of the manifestations of menopause on the voice. 

Bell (2010) suggests that, whilst a research project may rely more on one means of data collection, it may be possible for example, for a project to draw on more than one method. I feel that my own research will be much more aligned to a qualitative approach because I want to understand the results of my research and describe them fully.

I decided that the majority of my research would focus on peer-reviewed studies, but I will refer to findings from some quantitative research for example surveys and controlled studies where this helps contextualise my findings and provides a greater scope for insight and a wider perspective (McKim, 2015). Berg (2001) advises that the type of data that will be generated from qualitative research needs to be primary consideration when planning the research design. Furthermore, the presentation of data should always be textual and never reduced to numerical form. Any data that I collect from quantitative sources will be expressed within the main body of text and not in mathematical formats. 

Searches fell broadly into the following topics:

· Menopause and the voice (6,690,000 results). Results yielded many YouTube videos but very little peer-researched material or anything that I could cite as a credible source. 
· Menopause and the singer, (9,000,000 results). Results were more promising with more textual content but only brief overviews and nothing that could provide me with research-rich content.  
· Teaching singing to women after menopause (6,370,000 results). Results were mostly videos or adverts for the same book. 

By collating lists of the primary symptoms of menopausal voice change (Sataloff, 1997; Filipa et al, 2020; Shankar et al, 2022) I was able to identify those most commonly encountered by women which were most prevalent within the literature that I found. This helped define my field of enquiry and refine my research parameters. The purpose of the literature review was to identify the most common symptoms of voice change during menopause but also to explore possible strategies to employ to help women. 

As I was seeking to improve the quality of potential practice in supporting those with menopausal voice change, my research could be described as applied research (Merriam et al, 2016). My research findings will be the basis of devising and informing a strategy to deliver help to menopausal women understand what happens to their voice because of menopause and also to identify strategies to help them. Therefore, elements of my research methods could also be described as inductive. Inductive research analysis begins with the findings of the study and uses the data to formulate theories and concepts (Locke, 2007).

Primary sources constituted the majority of my research findings. I used key words in my searches (listed above) using a variety of resources including the National Association of Teachers of Singers website for access to Journal of Singing, access to the university library and google scholar. I also had a variety of physical books in my own collection to which I was able to refer. 

The primary sources upon which I drew for specific scientific data are mostly papers written since 2000 and peer-reviewed although I included some earlier research where I found it to be particularly relevant to my inquiry. I understand, as an Estill practitioner, that much of the research upon which I rely and put into practise on a daily basis is not peer-reviewed and could be considered by some to be grey literature as much of it was undertaken in the 1980s. This course has taught me to cast my net more widely and with more discernment to consider fully the validity, relevance and credibility of my sources. There is much inconsistency in research findings on the menopausal voice (Filipa, 2022; D’haeseleer, 2009) and so I will consider carefully the validity of each source.

Exclusion and inclusion criteria:

· I sought only to identify the symptoms of menopausal voice change and strategies that could be used by the voice practitioner to help mitigate them: not potential treatments or their effects. I avoided any reference to hormone replacement therapy (HRT) and any research that described the symptoms of women who had undergone any kind of medical or hormonal treatment. 
· I was seeking to identify vocal symptoms of the entire menopause. Therefore, I mostly treated the specific stages of perimenopause, menopause and post-menopause as, upon reading the research that I found, it seems that postmenopausal is the most examined. I have referred to a specific stage of menopause when it is relevant to the research. Fiuza et al, (2023) reports that much relevant literature categorises women in various stages of menopause which is problematic because of variations in symptoms and the age at which they manifest themselves. 
· I have excluded all references to the Estill Voice Model (except to help explain the physical manifestations of specific conditions in the voice as a result of menopause) because the model is focused on only the healthy aduclt voice with no research on menopause. 



Part 2: Literature Review

This project comes from a desire and a necessity to understand more fully the vocal changes experienced by women during menopause and to identify strategies to support them that could be used in my lessons and wider, group sessions. I aim to share my findings and present them in a format that I will design to enable others to use my work for the benefit of women struggling with menopausal voice change. Resources readily available to menopausal women rarely include information on changes in the voice or advice on how to mitigate the changes (Bos et al, 2020WB, Schneider, 2004). Preserving vocal quality is important to many postmenopausal women and it is important to understand the impact of menopause on the voice (D’haeseleer et al, 2009, Price, 2022).  

Prior to this project, I knew nothing about menopause despite teaching at least fifteen menopausal or postmenopausal women each week in my private studio and at the University School of Music. I also have contact with at least 80 women over the age of 50 on a weekly basis as singers the vocal groups that I direct. The majority of my students are aged 18-30 and I realised that I was teaching the older women as if they were in the younger age bracket. I found that the older voices were not able to respond to some of my suggestions or expectations. For the first time, I realised that the Estill Voice Model, which I use with every student I teach, just was not helping me or the older women because they were not able to support the level of physicality that I expected from them. This study is designed to equip me with a greater understanding of six of the most commonly experienced symptoms of menopausal voice change and to identify strategies to help each problem. 

Key terminology
Perimenopause: the period towards the end of a woman’s reproductive life.
Menopause: the point at which a woman finishes her final menstrual cycle.
Post-menopausal: the point at which a woman has not ovulated for at least twelve months.



Overview of phonation 

Steinhauer et al, (2017) describe phonation as the conversion of breath energy into sound when the true vocal folds adduct (closed phase) to create a range of frequencies and acoustic outcomes based on their mass, shape, tension, health and rate of vibration. Furthermore, the human voice is capable of creating a very wide range of qualities and postures (Estill, 2006) when it is flexible and behaving in a healthy, natural state. Sataloff (1997) states that the post-menopausal voice is neither healthy or in a natural state and that the physical deterioration restricts or reduces healthy phonation. 

Overview of main changes manifested on the voice during the various stages of menopause:
Perimenopause: Boulet et al, (1995) identifies increased hoarseness of the voice and a change in the vibrato as the most commonly encountered symptoms manifested in the voice during perimenopause. 
Menopause. Fiuza et al, (2023) identify a reduced range, dynamic intensity and flexibility as the most commonly encountered symptoms during menopause.
Post-menopause. Shankar et al, (2022) identify a lowering of the vocal range and coughing (Martins et al, 2014) as the most commonly encountered symptoms manifested in the voice during post-menopause. 


   

1. Loss of vocal flexibility and agility  

Elliott (2017) identified that 79% of 130 post-menopausal women singers who were surveyed had perceived a reduction in their vocal flexibility. Boulet et al, (1995) identified that 72% of the 48 menopausal, trained singers that were surveyed identified a loss of suppleness in their vocal folds. Both surveys indicate that a significant number of women experience a loss of suppleness and flexibility.  


Oestrogen
The presence of oestrogen is fundamental to preserving the good health, elasticity and structural integrity of the vocal folds (Abitbol et al, 1998 and Boulet et al, 1995). In postmenopausal women, in which the levels of oestrogen have declined significantly, the reduction in malleability and flexibility results in a reduced ability to change the mass, tension and length of the vocal folds and therefore phonation at the extremes of the vocal range becomes relatively limited.

Sataloff et al. (1996) states laryngeal cartilages begin gradually to turn to bone during menopause. The arytenoid cartilages play a fundamental role in determining the mass, tension and length of the vocal folds (Steinhauer, 2017) and so the potential implications of them losing their integrity for the singer to move her voice quickly are profoundly negative. Weiss (1988) reports that women with lower levels of oestrogen have a reduced ability to perform motor tasks that require speed and exactness. This implies that the impact of this reduction may be illustrated when singing coloratura, which requires fast movements in the vocal organ and a high level of exactness and accuracy. 

Strategies for the singer and teacher

Price (2022) finds that exercises can actually improve agility in the post-menopausal voice even when the voice has deteriorated and the vocal folds have become stiffer. The regular singing of scales, even if of a limited range, can help develop agility in the voice. Perhaps starting at a moderate tempo with a range of a third, fifth or octave could be a gentle start before increasing the tempo and range of the scales. Miller (1996) suggests that scales, by their very nature as conjunct, pitch-tangible patterns are the most appropriate means of delivering improved flexibility. 

2. Hoarseness and frequent throat clearing, dryness of the voice
Martins et al, (2014) identifies hoarseness of the voice and frequent coughing as one of the most common symptoms of the post-menopausal voice.  

Raj et al, (2008) observe that menopausal women often experience frequent throat clearing and coughing and that it is more noticeable to women who are trained singers or professional voice users as they are in closer touch with their vocal health than non-professional voice users. Sataloff et al, (1997) suggest that the edges of the vocal folds become less smooth during menopause which might give the perception of irritation which promotes frequent throat clearing – even if it is not actually necessary. 
Amir et al, 2004 suggests that thickening of the vocal folds after menopause is attributed to oedema (fluid trapped inside body tissue) and that these changes may result in hoarseness of the voice (Sataloff, 1997). This thickening of the vocal folds is not experienced by all women and often the vocal folds thin and deteriorate as part of the natural process of tissue and muscular atrophy (Sataloff, 1987). The literature suggests that some women experience thickening of the vocal fold outer layer (epithelium) whilst others do not. A further inquiry could seek to expand upon the extent to which this is experienced amongst menopausal women to try to establish a pattern or trends amongst the demographic. The two papers by Sataloff are ten years apart and it would be interesting to investigate if there was a change in research findings in the interim period or if he identified new findings in the later study perhaps due to advancements in technology. 

Sataloff (1996) notes that the vocal folds undergo several structural changes during the reduction of oestrogen as a consequence of menopause which include swelling due to absorbing water, vascular congestion and increased mass. The folds experience these changes independently and they may become asymmetrical. When the vocal folds do not adduct in a symmetrical, manner, or in the manner to which the women has become accustomed over several decades of using her voice, the urge is to clear the throat in an attempt to reset the stability of her voice. 

The findings above cite a range of causes for the symptoms but it is clear that there is more research to be done to reach a consensus. The absence of a convincing consensus is perhaps due to the fact that women experience symptoms of menopause differently (Sataloff, 1997) and that the need for more varied research strategies are required to reach a more informed outcome. 


Strategies for the singer and teacher

De Maio (2013) suggests the use of straws, humming and singing /i/ and /u/ vowels to promote stability of the vocal folds during the closed phase. The resistance created by the increased pressure of airflow from the out breath against the adduction of the true vocal folds will promote improved contact and stable phonation (Steinhauer et al, 2017). 

Fiuza et al, (2023) recommends gentle phonation with minimal contact between the vocal folds as this will promote a level of vocal effort that will facilitate calm conditions in the larynx that help rehabilitation. 

Kendall (2007) and Gracco et al, (1989) observes that the menopausal woman will experience a reduction of salivary secretion and mucosal glands which give the perception of a less lubricated voice which will lead to coughing and clearing of the throat. Furthermore, it was suggested that a disciplined and consistent approach to hydration is recommended to help alleviate the symptoms of at least eight glasses of water a day. However, dehydration may not be the only cause of mucosal reduction and therefore a further review of medication is recommended for women experiencing hoarseness as a consequence of menopause (Martins et al, 2014). Tseng (2010) advises that some antihistamines can cause mucosal drying of the vocal folds. It is sensible to conclude that the chronic cough mentioned in the research is more likely to manifest itself in a voice that is already experiencing dehydration. The literature does not specify if the aggravating medication mentioned in the report is inhaled or ingested and so the women would be advised to speak to a medical practitioner for further advice. 

Price (2022) suggests that the reduction in salivary secretion in the menopausal voice will cause it to require more frequent respiration during longer phrases. This implies that adding more breathing points within a song will potentially prevent the voice from feeling dehydrated and hoarse. 


3. Loss of range and a narrowing register 
Raj et al, (2008) compares the loss of frequency range of postmenopausal women and women of ovulating age (menacme) at various points during their menstrual cycle. The presence of ‘sex hormones’ namely oestrogen and progesterone, were found to present a wider range of variation of mass of the vocal folds, amplitude, range and hydration however, these changes seemed to follow a mostly predictable and consistent pattern as part of the menstrual cycle. However, the postmenopausal voice was found to have an increased amount of breaks which reduced consistency across the vocal range. Moreover, the vocal range of the forty postmenopausal women who participated in the study was found to be narrower than ovulating women due to the reduction in oestrogen and resulting fluctuating mass of the vocal folds and the increase in testosterone and potential for oedema. 

Abitbol et al, (1989) and Caruso et al, (2000) discovered that there was a significant similarity in the way that the epithelium of the vocal folds and cervix responded to changes in hormone levels during cytological smear tests. This suggests that the cervical and laryngeal tissues are almost equally susceptible to hormonal change during menopause. The study concluded that the larynx was a ‘target organ’ for hormones. Furthermore, a study of normal laryngeal tissue (Ferguson at al, 1987) identified progesterone and oestrogen receptors in all laryngeal muscles. 

Elliot (2017) notes that menopausal women experience increased loss of access to both the higher and lower registers. Boulet et al, (1995) identified that 69% of the 48 menopausal, trained singers that were surveyed identified a loss of their top registers. 
De Maio and Fox (2013) found that some postmenopausal singers found that their lower registers developed problems which resulted in a reduced ability to phonate effectively, but some found that their lower registers became fuller and stronger: this may be due to oedema (mentioned above). 

Abitbol et al, (1999) found that trained high sopranos experienced a greater loss in their high registers and that trained mezzos identified their lower range as being more problematic. 

The findings above have a common narrative of there being no consistent pattern from voice to voice. The only identifiable trend is that there is a perceptible loss or change in the vocal range of menopausal women and that hormones, which are inextricably linked to the condition of the vocal folds, also play a fundamental role. 

Strategies for the singer and teacher 

Price (2022) found that over a 10 week period of weekly sessions, that the vocal range of the post-menopausal participant in her study extended significantly. This was achieved through pitch slides over small intervals, typically a third, which were expanded through the 10 week period. 

Miller (1996) advocates the use of vocalises to extend the range of the voice and stresses the importance of considering the key and difficulty to suit the voice. This could limit the teacher in a group setting where there were singers with different vocal ranges and varying levels of competency. He also suggests that exercises for agility can also be useful to extend the range because they encourage freedom which promotes a wider range. As the focus of this project is the menopausal voice, it may be that I could design a range of short, simple vocalises or scalic patterns that are much simpler than the ones suggested in Miller (1996) which could be presented in a range of keys to suit the individual singer.


4. Loss of dynamic intensity/projection 
The vocal folds in the postmenopausal voice deteriorate and thin which results in a loss of elasticity, mass and subsequently a reduced ability to produce a more intense, louder and projected dynamic of the premenopausal singer (Brunssen, 2018). They conclude that the loss of mass of the vocalis muscle (sarcopenia) as being inevitable and that agility is reduced and breathiness and vibrato is increased as the voice becomes menopausal. Sataloff (2000) finds that the vocal folds deteriorate and thin in mass as a result of menopause which results in them becoming stiffer and experiencing a loss in elasticity. The glottal chink, so common in female voice mutation during puberty, is often found in the menopausal larynx as the vocal folds lose their ability to completely adduct due to a loss in mass and functionality of the arytenoid cartilages. The result of these changes can manifest themselves in the voice with a perceptible increase of breathiness in the voice. Estill (2006) concludes that breathiness in the voice (identified as falsetto quality in the Estill Voice Model) significantly reduces the ability of the voice to project effectively because the vocal folds are stiff and do not adduct fully during the closed-phase of phonation. Estill also suggests that the true vocal folds will dry out faster because of the increased air flow. 

Elliott (2017) identified that 79% of 130 post-menopausal women singers who were surveyed who had perceived a reduction in their vocal power and dynamic intensity during peri-menopause. However, D’haeseleer et al, (2009) reports that these changes were also found in a study of pre-menopausal women and that aging often attributed to menopause may actually begin before its onset. Furthermore, (Sataloff, 1987) reports documenting changes in the voice from the age of thirty. Ferraz (2013) concludes that, after conducting a study of 106 women divided into two groups of women (group 1 with ovarian function and group 2 consisting of postmenopausal women), hormone levels alone are the drivers for voice change regardless age. Different studies on the changes of the vocal folds during menopause often arrive at different conclusions and there is significant disagreement amongst researchers (D’haeseleer et al, 2009). 


Strategies for the singer and teacher

Edwin (2012), suggests embracing the changes encountered by the voice. For example, to counteract the loss of vocal intensity, he suggests that the older singer can potentially bring a level of emotion to a performance through life experience which is not possible for the younger singer. The implications for the teacher could be that a more suitable choice of repertoire, one that allows for greater characterisation of the voice, might be more approachable and appropriate for the singer with a loss of dynamic intensity. 

Miller (1996) notes that a ‘slight glottal onset’ should be used when singing exercises to promote closer approximation of the vocal folds and that the aspirate onset should be avoided. This will promote vocal fold adduction and reduce the breathiness in the voice. Williams (2019) also suggests using a gentle glottal onset to begin phonation as a means of eliminating breath during vocal fold closure. The effectiveness of this approach is supported by the fact that glottal onset promotes closure of the vocal folds before the beginning of exhalation theoretically eliminating breath from the sound because the adduction of the folds precedes the breath (Steinhauer and Klimek, 2017). The limitations of this approach are that, when singing words beginning with consonants, the glottal onset is not possible.  

Gaskill and Erickson (2008) suggest that a voiced lip trill can help to regulate breath flow and create pressure for efficient phonation which is neither to constricted or breathy. Cordeiro et al, (2012) found that the lip trill benefitted less trained singers more than the professionals who participated in their study which might be useful for women who are less experienced. Titze (2000) concludes that using fricatives, humming and semi-occluded vocal postures can promote a greater efficiency in terms of supra and intra-glottal pressure. Furthermore, increased pressure promotes thicker, shorter folds during phonation which increases dynamic intensity (Steinhauer et al, 2017).

Samuelson (1999) suggests that it might be a better strategy to approach addressing the speaking voice first. Furthermore, (Gill and Herbst, 2016) suggest that voice building exercises should originate from a comfortable posture without tension or unnecessary intensity.  

To counteract thinning of the vocal folds, (Sataloff, 2000, Allen, 2006) suggests that regular phonation through basic scales or other daily simple vocal exercises may bulk up the vocal folds which could be a very positive intervention for the singer experiencing a loss of vocal projection. Sataloff (1987) states that a range of interventions exist and that the most important one is that frequent use of the vocal organ is the primary driver for muscular development, conditioning, maintenance and reduced atrophy. Price (2013) reports that a study of the benefits of 12 weeks of daily singing by post-menopausal women included reduced tension in the larynx, improved resonance and more positive self-perception of the voice. 

The gentle singing of sustained notes according to (Cottrell, 2015), develops muscle tone in the vocal organ through sustained use and natural conditioning as a consequence. Singing a sustained note with varying dynamics, however limited the range may be, has been found to help the voice with loss of dynamic intensity by training the vocal musculature to adapt to the changing breath pressure of different levels of intensity and become stronger and more resilient as a result (Zeigler and Hapner, 2013). 


5. Changes in vibrato
Vibrato, in the classical voice, is an oscillation of vocal timbre and tone to provide a fuller quality and sense of pitch (Chapman, 2006).

Reid (2007) observes that often the change in the vibrato as a result of the menopause can be the most noticeable and identifiable symptom of voice change. He observes that the vibrato can become too wide, slow or fast. Changes in vibrato can affect the confidence of the singer more readily than perhaps internal, less identifiable changes such as thinning of the vocal folds (Raming, 1983). 

Shankar et al, (2022) suggests that the structural changes in vocal folds of menopausal women are due to hormonal fluctuations. The manner in which the vocal folds behave during the closed-phase during phonation is likely to result in a reduced ability to control contact and subsequently the behaviour of the response to the air flow when trying to produce and manipulate a consistent vibrato. Furthermore, it was found that during the menopause, laryngeal muscles suffer a loss of mass, vocal folds become thicker and lose their fibral elasticity resulting in a stiffening of the vocal organ and subsequent reduced ability to produce vibrato during phonation. 

Elliott (2017) identified that 71% of 130 post-menopausal women singers who were surveyed who had perceived a negative change in their ability to produce vibrato and also an awareness of increased ‘stiffness’ of their vocal organs. 

However, there is a fundamental disagreement between the findings of two prominent studies about how the outer layers of the vocal folds change as a result of menopause. Hirano et al, (1989) found that the outer layers (epithelium and superior lamina propriar) of the vocal folds experienced a thickening whilst (Filho et al, 2003) discovered the opposite; that there was evidence of thinning. Brunssen (2018) concludes that, whilst there is disagreement amongst studies, there is broad consensus that changes in the biomechanical composition of the vocal folds change with age and during and after the menopause which, as a result, have a profound, yet inconsistent change on vibrato. 


Strategies for the singer and teacher 

Brodnitz (1983) concludes that no two voices are the same and, as reported above, the changes in vibrato as a result of menopausal voice change can be very different. It is important to approach each voice on an individual basis, find its natural response and to avoid trying to teach it to conform to the perceived aesthetic preference of the singer (Austin, 2017). Furthermore, because vibrato is a perceptible quality of the voice, women are potentially more likely to be self-conscious about the changes as a result of menopause and may seek to try and manufacture a sound that they find acceptable. Mitton (2020) suggests that best practice is to encourage the singer to focus on what they can do right now and accept that underlying weaknesses can improve with time. Ferraz et al, (2013) suggests that vocal aging should be viewed by teachers and singers as a natural part of aging and that voice change is not a disorder but a process. 

Sataloff (1987) suggests that it is the loss of elasticity of the lungs and the deterioration of the abdominal muscles that undermine the support required for consistent vibrato. He suggests that increased, regular exercise to improve respiratory and abdominal health combined with vocal tuition will have a direct, positive impact on developing or maintaining vibrato.  

Bos et al, (2022) notes that a change in vibrato could result in a completely new vocal identity for the post-menopausal women. This might facilitate the need to explore new song repertoire and even different genres. 

The literature above finds that vibrato is perhaps the most noticeable change in the menopausal voice but the common narrative is that positive outcomes are possible for the singer who engages in regular tuition, exercise and an optimistic approach.  


6. Lowering of the voice 
Whilst studies have identified a rise in the fundamental frequencies of males aged over fifty, there seems to be a wide consensus that the peri-menopausal and post-menopausal female voice typically experiences a lowering and increased instability of fundamental pitch (Shipp and Hollie, (1969); Linville, (1987); Bos et al, (2020) claim that the lowering of the singing voice as a result of menopause is the most common symptom manifested in the voice of the trained singer. 

Raj et.al, (2008) identify the mean fundamental frequency of women of a reproductive age as being 231 Hz (B flat 3) but the mean fundamental frequency of the postmenopausal voice as being a whole tone lower (27Hz) at 204 Hz (A flat 3). However, Shankar et al, (2022) suggest that the change in the fundamental frequency of the voice as a result of menopause is only 14 Hz: approximately half the findings of the study quoted above. The studies, whilst encompassing peri to postmenopausal women, focused on different age ranges so it was difficult to find a measurable comparison between the data.

Ardura (2020) concluded that the drop in the voices of women who were vocal professionals as a result of menopausal voice change was relatively small because of the increased resilience and strength of vocal musculature in the trained voice. Shankar et al, (2022) suggests that weight could also play a role in the amount of lowering of the voice post-menopause and that women with lower body mass index experienced a greater lowering of the voice than those with higher BMI.

Titze (2000) suggests that changes in the fundamental frequency of the female voice during menopause may not be due simply to the biological event in isolation or even follow generic trends, but perhaps vary according to the stiffness and mass of the vocal folds of individual women. He does acknowledge that the lowering of fundamental pitch during menopause is more likely a result of an increased stiffness of the vocal folds and reduced muscularity rather than a change in mass. 

However, McGlone and Hollien (1963) suggest that the female voice lowers from a mean fundamental pitch of 225 Hz (A3) to 195 Hz (G3) naturally over a period of seventy years from the twentieth to the ninth decade. These findings, which represent a similar amount of change (a major second) as (Gupta et. al 2008) could suggest that the female voice follows a lifelong and inevitable trajectory of lowering fundamental pitch. Moreover, the implication could be interpreted that the contribution of the menopause is only a part of the lifelong lowering of the voice and that the exact extent of the effects caused on the voice as a result of menopause vary between different women. 


Strategies for the singer and teacher 

Vocal rehabilitation should start with exercises focusing on respiratory support to stabalise the fundamental frequency of the voice (Ramig at al, 2001). These could include short periods of walking/jogging on the spot to improve vascular fitness and stamina before moving onto specific breathing exercises which might include torso anchoring as described in (Steinhauer et al, 2017) which proposes that by using the exercise to improve alignment and posture of the torso, the outcome is improved breath control, tone and strength. 
 
Sovani (2010) suggests that the lowering in fundamental frequency of professional voice users (teachers, public speakers and similar) is often negligible. This implies that voices that are used frequently are more resilient to change as a result of menopause. Ramig et al, (2014) recommends exercises that promote glottic closure to help stabalise the fundamental frequency of the voice. As mentioned above, regular vocal use was found to bulk up the vocal folds which promotes greater closure during the closed phase. Semi-occluded vocal tract exercises or gentle humming on sustained notes through the vocal range would potentially be helpful. If, as suggested above, muscular atrophy and lack of vocal use are responsible for the lowering of the voice then it is clear that regular, sustained vocal exercise could potentially help the singer rediscover her previous fundamental frequency. 


Future recommendations

In the literature that I had discovered, I could find no strategies that suggested the use of the siren. Estill (2006) states that the siren promotes freedom and helps ensure stability, consistency and flexibility across the vocal range. I was surprised that no literature linking the siren directly to improving flexibility existed. It would be a possible area of future research for me to investigate the benefits of performing the siren to the menopausal voice. 

Much of the literature above identifies the symptoms of the menopause on the voice but not the specific causes. I found it hard to identify and link causes and symptoms in some of the reports in which symptoms were just listed including (FIuza et al, (2023); Shankar et al, (2022); Martins et al, (2014); Raj et al, (2008). Sataloff (1997) briefly explains the physical manifestations of the changes in the vocal fold but not the specific cause. Too often the cause is just given as being the menopause. It would seem sensible to explore the absolute root of the vocal symptoms to design strategies to mitigate them. It is clear, from the literature that I found, that more research is needed into the exact cause of specific symptoms. 

Several reports highlighted the different experiences of women who were trained voice professionals and those who were not (Ardura, (2020); Cordiero et al, (2012); Raj et al, (2008). This topic of inquiry could potentially be an area of future research to help offer pre-menopausal women training before the onset of menopause as a means of preventative intervention. 

Limitations of this study are principally twofold:
· inconsistency of findings between several studies on the same topic including (Fiuza et al, (2023); Shankar et al, (2022). Filipa (2022) and D’haeseeler etal, (2009) acknowledge the frequent disagreements in research findings on menopausal voice change. Key factors in undermining consistency between studies include: varying sizes of samples of women; focus on different age ranges and stages of menopause; lack of consensus of boundaries of peri/menopause/post menopause; categories of women (trained voice users versus non trained voice users); range of symptoms and specific definitions of symptoms for example hoarseness versus dryness.

· there is no absolute parameter for the onset of menopause or consistency amongst the demographic that can identify the transition from each phase to the next. Every women and every voice is different and so the opportunity to arrive at a definitive set of data outcomes is almost impossible. I had hoped that this project would provide immutable findings that would prevail against rigorous scrutiny. However, at best, I have been able to identify some key trends. 

In addition, I discovered that my topic was too broad to provide any more than a glancing summary of the key symptoms of menopause on the voice or to draw any salient conclusions from what I discovered due to inconsistencies in the literature. If I were to undertake a similar project again, I would focus on one symptom of voice change and examine it more closely including the reasons for the discrepancies in the findings.


Critical Reflection 

Gibbs’ six stage Reflective Cycle (Gibbs, 1988) seems to me to offer the most comprehensive means of fully evaluating my learning. It is the Gibb’s model that I will use as a structure for my critical reflection. 
   
1. Description (what happened?) 
My first task was to identify reading material linked to menopausal voice change. I was surprised to discover the very large amount of research available on the topic and then even more surprised to learn how little of it agreed with each other. It quickly became clear that Robert Sataloff was one of the most published and widely cited experts on the menopausal voice change. 
I read all of the relevant research literature that I could find. Some of the articles posted by singing teachers, in my opinion, were misinformed as it is physically impossible for the larynx to behave in the way that was being described and so I dismissed them as not being credible or reliable. 

2. Feelings (what were you thinking and feeling?) 
Because I was out of action for several weeks due to illness, I knew that I was not able to research enough literature in the detail that I would have liked. However, I enjoyed writing the report because I learned so much that will inform my future teaching. 
3. Evaluation (what was good and bad about the experience?) 
Good
Luckily, I planned my structure very carefully at the start and I was very clear about what I was trying to find out and what I wanted to learn. I identified and printed off a significant amount of relevant literature before I became ill. I learned an enormous amount of relevant information that will directly inform and change the way I approach my teaching with women experiencing menopause.
Bad
I found it hard to keep to my initial structure as I realised that my word limit was so very low. In the end I found myself unable to explore anything in the depth that I wanted to and I also realised that I had to keep referring back to the title set by the university to stop myself drifting away from it. I struggled to find relevant, authoritative texts that agreed with each other and therefore my scope for a wider variety of references was reduced. 
4. Analysis (what sense can you make?)
I have worked extensively with many hundreds of menopausal women in my career as a singing teacher, often at post graduate level, but I had been completely unaware of the huge extent to which the changes during menopause have on the female voice. Despite several disagreements in existing literature, I was able to find much common ground such as the voice falling in fundamental pitch, the larynx wasting away gradually and reduced resonance as a result. 
5. Conclusion (what else could you have done?)
Initially I struggled with the language that I would use and was confused by the bewildering variety of terminology used when referring to the voice and singing in literature. I wanted to ensure consistency but I also tried to capture the language of the pedagogues that I read about so that I could explain their findings more accurately. I felt comfortable when referring to vocal physiology but mindful to present my language in a non-Estillian way. I also deliberately cited as little reference to the Estill Voice Model as I could because much of the research is not peer reviewed.

I was also constantly aware of the fact that I was not exploring the issues in enough detail and, in future, I need to try and be much more focused on a narrower field of enquiry and explore it more thoroughly. 

6. Action Plan (see below)

Personal Learning and Development Plan 
	Why am I doing this course?
	I want to learn as much as I can and acquire relevant subject-specific knowledge to help me improve my teaching methodology and practice. 

My work as a singing teacher involves teaching several female students aged fifty years or older so I want to ensure that I am as knowledgeable as I can be about current research on the female voice and to compliment the knowledge that I have from my teaching experience and training. 


	What is the direct benefit to me?
	Studying the menopausal voice has presented so many more questions for me to research and try to find answers to. I would like to explore the female voice more, particularly during the menopause and specific stages within it.

	Developmental Area

1. Develop a teaching strategy for working with women during menopause.





2. Develop new areas for future research projects.





3. Gain a clearer understanding of the limitations of the menopausal female voice and potential vocal problems experienced by women. 












	

Devise a short scheme of work which will draw upon everything I have learned and deliver it (when required) as part of my teaching.
Acquire more knowledge about vocal pedagogy – particularly the menopausal voice and devise my own strategies for the teacher. I’d like to write a handbook specifically male singing teachers.
Start date: July 2024

My research for this project has already provided me with much new, relevant knowledge. I have already applied some of what I have learned to my own teaching and I feel that my research will inform my future pedagogy. 
Review date: January 2025


Revise all of the literature that I have studied during this assignment and try to develop my understanding further.

Use some of my students as case studies and discuss with them their perceptions of what they are experiencing and what works best in my teaching to help them.
Start date: July 2024
Review: December 2024

Action 
Collate the exercises found in the literature I have read and explore which ones work the most effectively and strive to develop/adapt them to suit my own teaching style and the needs of my students. 




Conclusion 

Prior to writing this project, I had no knowledge or understanding of the changes manifested in the voice during menopause despite working with quite a large number of women over fifty years old. As a result of completing this project, I have identified the principal symptoms of menopausal voice change, discussed and reviewed the literature that I could find and suggested strategies to help the teacher and singer mitigate any vocal problems that are encountered. 

The implications of my findings have already impacted the way in which I plan for lessons and the way in which I teach the relevant groups and individual students with whom I come into regular contact. I believe that I adopt a more gentle approach and understanding with my menopausal/postmenopausal students and that I accept more readily the limitations and changes manifested in their voices yet still embracing the optimistic approach that things can improve with regular, purposeful practise or use of the voice. I think that, as a male, it has been enlightening for me to gain an insight into some of the changes that menopausal women encounter and to explore ways that I am hopeful could help them find their way back to their voices, confidence and enjoyment of singing. 

I have gained insight into the limitations of my pre-existing knowledge of the Estill Voice Model, which I use every day in the studio at university level and with advanced professionals, when applied to the menopausal voice. Without the extra dimension of understanding the menopausal voice, the model cannot be used effectively as it assumes that all voices are healthy with functioning larynxes. This will be a challenge for me which I embrace as it will leave me with no choice but to implement the knowledge I have gained within the context of my current pedagogy and practice.  
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