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The Portfolio 

Introduction and rationale from observation and the context of my work-based practice

Introduction

Pregnancy is a life-changing event and it is important to acknowledge and understand the effect it could have on the singing voice. Singing teachers need to be informed on the subject to allow students to maintain healthy vocal technique throughout this period of dramatic hormonal and physical change (Harper, 2022). During this study I will examine the effects pregnancy has on the voice and potential strategies to help ensure healthy singing practices.

Pregnancy is the period in which a woman carries a developing foetus in her uterus and can last approximately 280 days from the date of the last menstrual period until the baby is born (Law and Martin, 2020). The postpartum period refers to period immediately after childbirth and the delayed recovery phase which can last up to 6 months (Law and Martin, 2020; Romano at al. 2010). On average it can take the body 6 months to recover and be restored to pre-pregnancy physiology (Law and Martin, 2020; Romano at al. 2010). Pregnancy and the postpartum period affect and cause temporary changes to the whole body (Pitman, 2013). Due to the voice being affected by a number of bodily systems it can therefore cause issues for the professional voice user or student (Pitman, 2013). If singers and students are unaware of the potential issues pregnancy can cause they may continue to sing with compromised vocal mechanisms (Gardner, 2017). This could then lead to potential strain and vocal damage and possibly cause ingrained habitual bad technical practice (Gardner, 2017). 

In my professional practice I work as a singing teacher within my private studio teaching students ranging from children to adults. I also teach within and organise vocal events for a variety of schools and communities as an Assistant Head/Vocal animator within a local authority Music Service. Within my work as a singing teacher I am obligated to educate my students on potential risks to vocal health and ensure healthy vocal technique is taught and encouraged (Miller, 2005). Therefore, I need to be informed on research concerning common vocal issues and gain knowledge on the specific problems my students may be facing (Miller, 2005). The Office for National Statistics (2023) stated the average age for childbirth in England and Wales in 2021 was 30.7 years of age. This indicates I need to be informed on pregnancy and develop strategies to promote vocal well-being, as within my workplace I will teach women of approximately this age. The study will be multi-disciplinary due to the nature of the subject and the lack of current literature in the field of vocal pedagogy (Lã and Sundberg, 2012). Literature from the fields of vocal pedagogy, medicine and mental health will be studied as all may hold relevant research (Lã and Sundberg, 2012). From the preliminary research I have undertaken I anticipate I will find the majority of the information needed within the medical field where more studies and research have been completed. This knowledge will then need to applied to the field of vocal pedagogy and a singer’s perspective.  

Rationale for research subject.

Over the last two years I have been pregnant and have taught two pregnant students.This led me to become immersed in the subject of pregnancy and curious about it’s effect on the voice. Reflecting-in-action allows professionals to reflect and respond to events as they unfold and during my teaching I noted issues which I suspected may be symptoms of pregnancy (Schön, 2016). Whilst teaching my students I began questioning the best approach in managing the voice during pregnancy (Schön,2016). I also became concerned my students may lose stamina and struggle complete exams and concerts planned in the near future. These observations led to further reflection-on-action where I explored the situation after it occurred (Hargraves and Page, 2013). From my reflection I arrived at the conclusion I would need to gain knowledge and pursue further research on pregnancy in order to help and guide my students through this period. During my research I struggled to find a programme of study or a body of clear research on the subject, this led to a motivation to conduct an overview of the current literature in order gain clarity and knowledge (Hempel, 2020). 

How pregnancy and postpartum affects a singer will be highly individual depending on their health and circumstance (Gaemi et al. 2020).  A number of singers report positive as well as negative symptoms and some may not even notice any effect until the third trimester, when the growing baby affects the ability for the singer to breath effectively and produce a supported tone (Harper, 2022, Cassiraga et al. 2012). In Gardner’s (2017) research 68% of participants agreed pregnancy had a beneficial effect on their voices and described a feeling of understanding their voices more deeply, enjoying a deeper richer timbre and experiencing less performance anxiety. Kumar et al. (2011) state the voice will improve as a result of the lubrication of vocal folds in the 1st and 2nd trimesters and singers will be able to sing without issues until the 7th month of pregnancy. Problems which occur with vocal function may arise from other factors related to pregnancy such as altered breathing support, laryngopharyngeal reflux and nasal obstruction (Kumar et al. 2011). During my own pregnancy I noted a significant loss of the top of my range and struggled with hoarseness and shortness of breath in both the first and third trimester. However, I noted my middle range gained richness and my lower range expanded, this has also remained postpartum which I feel has been a positive outcome. After giving birth to my son I was shocked how long it took for my voice to regain its full range in my upper register, and eight months after childbirth I am still working on the core strength I need to produce a supported even tone. This experience is contradictory to Brodnitz (1971) study which states all symptoms of pregnancy affecting the voice are temporary and disappear postpartum. Pitman (2013) also states many singers have reported pregnancy had a positive effect on their singing voices, recovered quickly and returned back to work and study easily. However, Harper et al. (2022) report that 69 participants of 321 females, who identified as singers, stated they had lasting changes postpartum to their voices. These changes included short term difficulty with respiration, vocal fatigue and change in timbre (Harper et al. 2022). It must be noted that within this study the participants were not asked to specify the length of time they suffered with symptoms after childbirth or the onset (Harper et al. 2022). Through this independent learning project I hope to explore the common causes of vocal disruption during pregnancy, whether they be positive or negative, and potentially reveal gaps in research which could lead to further study (Efron and Ravid, 2018; Lã and Sundberg, 2012).  

Planned programme of Study

Learning and developmental aims:

To critically investigate the effects of pregnancy on the singing voice which may include:

Hormones and their effects on the vocal mechanism.
Physiological changes which may affect breathing apparatus and posture.
Psychological changes which could affect motivation, professional development, cognitive issues and vocal problems caused by stress.

To highlight techniques and exercises which may help return the voice to pre-pregnancy strength postpartum.
To produce a comprehensive search of the current literature and research available on how the voice is affected during pregnancy and postpartum.


Expected learning outcomes: 

To gain a detailed understanding of the process of creating a literature review and develop relevant academic study skills.
To critically reflect upon my learning and gain new perspectives on the wider issues which may have affected my study.
To expose potential gaps in research which may lead to future study.


The following Gantt chart shows the proposed timeline for this assignment:[image: Screenshot 2023-01-28 at 17.35.36.png]









Literature review process 

The aim of my independent study literature review will be to present a holistic picture of the current research and understanding of how pregnancy affects the voice (Ravid and Efron, 2019). I will also explore the different approaches to protecting and recovering the voice during pregnancy and postpartum. The literature review will take an integrative focus which will summarise the conclusions of past research and provide the reader with an overview of the up-to-date research (Denney and Tewksbury, 2013). I will aim to produce a narrative review (NR) which draws from a variety of disciplines but does not attempt to locate all relevant literature (Ravid and Efron, 2019). A NR aims to possibly discover gaps in research and provide rationale for future study (Ferrari, 2015). Preliminary background reading has revealed three key concepts which will be discussed and evaluated within my independent study; the hormonal, psychological and physiological aspects of pregnancy which affect the singing voice (Ferrari, 2015). My review will be sub-divided into these categories to help the reader absorb information more easily (Oliver, 2012). I will employ a mixed methods research approach during my literature search to allow the freedom to collect information from both qualitative and quantitative methods (Ravid and Efron, 2019). A mixed methods approach will help to ensure a pragmatic approach which is focused on the question and presents findings both narratively and numerically (Ravid and Efron, 2019). I will aim to use multiple sources, studies and triangulation in my search to address the validity of my research (Hart, 1988). A clear inclusion criteria will ensure focus whilst researching literature (Aveyard, 2014).

Criteria for selecting literature:

Original peer-reviewed research articles will be preferred as the results and methods will have been investigated and verified by impartial academics (Oliver,2012).
Primary research and dissertations from the field of vocal pedagogy will hold the most relevance (Ferrari, 2015).
I will include grey literature, such as dissertations, to broaden the scope of evidence available to me and provide relevant material on my topic which may not be available within peer reviewed journals (Adams et al. 2017). However, I will need to be aware to the potential bias present in grey literature (Oliver, 2012).
Including the most recent research will be vital in order to ensure the reader receives an up-to-date overview of the subject (Ravid and Efron, 2019)

Due to the short time frame of this project a full systematic review will not be possible (Aveyard, 2014). However, I will strive to utilise a systematic approach to assess the quality of literature and the way it has been searched (Aveyard, 2014). To achieve this I will need to log the data sourced using a digital reference manager such as Mendeley, then categorise the data into research type (Machi, 2022). Once the relevant literature has been selected I will code the data and catalogue it on a spreadsheet in order to reveal common themes (Oliver, 2012; Machi, 2022). Once the data is catalogued I will compare selected methodology, determine the strengths and weaknesses of the research and discover potential gaps which could highlight the need for future research and exploration (Oliver, 2012). During my search I will utilise the electronic university library database, google scholar and online academic databases such as JSTOR and PROQUEST (Machi, 2022). To aid my search I will create a Boolean search query list which will identify keywords relevant to my research question, using ‘or’ to widen the search, ‘and’  to reduce the search and ‘not’ to exclude (Hempel,2020). Additionally, I will employ the technique of footnote chasing where I will search for and read the literature stated in the footnotes of relevant articles (Bates,1989). Identifying works written by the same author will also be a beneficial process as I may discover more detail and research written about the subject (Bates,1989).

The ‘analysis of many papers can lead to new discoveries’ (Aveyard, 2014. p.6) and I anticipate exploring a range of contrasting views to allow conclusions which will reveal fresh insight on the collected data (Oliver, 2012). Whilst reading research projects I will need to ‘cultivate a sceptical attitude about all the prepositions and assertions in the article,’ and critically evaluate and show connections and limitations in source texts (Oliver, 2012. p.53). This will be a result from clear analysis and synthesis of the studies (Denney and Tewksbury, 2013).

Sources which meet my inclusion criteria will be grouped under the main headings of the hormonal, psychological and physiological which can affect the voice during pregnancy and the postpartum period. I will then ask the following questions to aid in the analysis of the studies:

How have researchers addressed the topic and concept of the research?
Were the methods used appropriate for the research undertaken?
What are the limitations of the research?
What conclusions have they come to and do they have an impact upon the field of vocal pedagogy?
What has been learnt from reading the study and what are the key results? (Onwuegbuzie and Frels, 2016; Ferrari,2015).

I will approach the search in the following order to ensure a detailed understanding of literature:  

1.An initial background search to provide familiarity on the subject will help me to map my literature review and determine a list of areas I will need to search, from this I will be able to  create a search vocabulary (Hart,1988).

2. I will then begin a more detailed search of sources such as dissertations, professional journals, books and primary research studies which will provide a more focussed analysis (Ravid and Efron, 2019; Hart,1988). These will be recorded and logged to enable cross-referencing (Ravid and Efron, 2019; Hart,1988). 

3. A secondary examination of the literature will then need to take place to ensure understanding and the correct use of citations (Ravid and Efron, 2019; Hart,1988).

Reading across disciplines can lead to difficulty due to the different styles of writing and the vocabulary used (Hart,1998). I am familiar with articles in the field of vocal pedagogy, however, I will need time to learn to decipher articles from the medical field. Unfamiliar vocabulary will need to be researched and definitions noted, and background reading will be imperative to ensure complete comprehension. For example, I anticipate I will need to have a clear understanding of the anatomy of the abdominal muscles and their function in order to understand how pregnancy can affect a singer’s ability to sing a supportive tone. Books such as ‘Anatomy for the voice’ (Calias and Cais- Germain, 2013) and ‘Your body, your voice’ (Dimon, 2011) will help my background understanding of the anatomy of the abdominal muscles which will allow me to read research studies with clearer understanding and successfully relate them to a singers perspective. The explanations of medical terms and anatomy in my review must be clear and concise to allow accessibility for readers who would likely be other singing teachers/singers, and may not be familiar with medical and scientific terms (Shore, 2016).




.
Critical reflection - reflective method 

Introduction 

Reflecting upon my study will bring self-awareness to my research, challenge my assumptions and promote a deeper examination of issues (Bassot, 2016). I have chosen to apply Gibb’s reflective cycle to structure my critical reflection of my literature review. I have chosen this iterative framework to ensure complete coverage of the reflective process and identify the wider issues which may have affected results (See Fig.1). Gibb’s reflective model also provides a clear structure of the process and leads to action and evaluation after reflection to ensure development and improvement the process (Hargreaves and Page, 2013). Objectively reflecting upon my research will allow the ability to find the core meaning of the experience and fresh perspective when faced with a similar situation in the future (Johns, 2013). To capture the raw emotions of the experience a reflections log was kept throughout the research process (Carmel, 2005). In order to interpret the appropriate wider issues the log was examined and reflected upon after then event (Carmel, 2005).

Fig.1 Gibb’s reflective model (Hargreaves and Page, 2013).[image: Screenshot 2023-01-18 at 20.18.33.png] 


Description

The purpose of this independent study was to deepen my knowledge on how pregnancy and the postpartum period can affect the singing voice and to develop techniques and strategies to help students in my work place practice. During the process of researching and writing I wrote in a reflections log which allowed reflection in-action as I moved through the unknown of this new research topic (Hargreaves and Page, 2013). Once my research had been completed I was also able clearly identify the process I had gone through and note common themes (Hargreaves and Page, 2013). After meeting with my tutor to finalise the topic for my independent study and completing preliminary reading, I began to organise my research into three key areas of pregnancy and the voice; the hormonal, physiological and physiological (Hempel, 2020). From my initial research it became clear literature relating to the singing voice and pregnancy/postpartum were sparse and only a small number of relatively recent articles and dissertations discussed the subject in detail. This led to a multi-disciplinary approach of reading medical and scientific journals and articles and relating them to the field of vocal pedagogy. 

Thoughts and Feelings

Throughout the research process I was fully committed and curious allowing me overcome the adversities I found when completing the study (Johns,2013). During preliminary research I found limited literature available in the field of vocal pedagogy, due to pregnancy potentially affecting a large number of singers I was shocked by this revelation. The Medical and scientific fields were found to hold the most relevant and numerous research studies. However, I felt frustration due to the time consuming nature of reading journals in fields I am unfamiliar with due to the different vocabulary used and writing styles (Hart,1998). A substantial amount of background reading was needed to ensure understanding and an ability to apply the information to the singing voice (Hart,1998). Planning effectively is important in creating a logical structure and to allow the writing of the essay to be easier and quicker (Greetham, 2018). As it was my first time completing a literature review I felt apprehensive and did not have the foresight to dedicate the majority of my time to planning the process and organising literature. I feel due to the time restraints I was experiencing I began creating a draft too early out of panic which may have wasted time and effort (Machi, 2022). Whilst planning for this study I organised research into three main themes, for future assignments I will aim to create a more comprehensive plan and experiment using different techniques such as mind maps or an annotated bibliography (Barrow and Westrup, 2019).

During my investigation I was eager to assess whether my personal symptoms such as decreased vocal range and impacted vocal support were common occurrences. I was particularly interested in the effect pregnancy has on weakening abdominal muscles and the possibility of this resulting in a lack of vocal support. I was able to conclude after reading research studies written by singers, weakened abdominal muscles impacting vocal support is a commonly experienced issue (Pitman,2013, Neeley, 2020, Gardner,2017). Evidence was also discovered that a decreased vocal range is due to hormonal changes and edema on the vocal folds (Harper,2022). This helped me feel personally relieved that my voice would eventually revert back to it’s pre-pregnancy state. I also gained motivation to begin re-strengthening my abdominal muscles through discovered exercises and utilised them in my lessons for my students to employ (Johns,2013).

Evaluation 

Reading and researching for this project was an enjoyable experience but due to a heavy work load and demanding home life I found it difficult to predict the amount of study time I was going to have available to me. Subsequently, this resulted in the planning and research process being difficult and led to a disorganised and confused approach. From my research I have been able to identify areas which need further investigation and cover the main effects of pregnancy on the voice (Harpel, 2020). However, a full systematic approach to the literature review was not possible due to the time restraints of the study. Therefore, I needed to reflect upon what I wanted to achieve and what was realistically able to accomplish in the allotted timeframe (Ghaye, 2010). Reading scientific and medical research was an enlightening experience and one which has stretched my academic skills. However, I feel I did not approach reading unfamiliar literature systematically due to being overwhelmed. Subsequently this lead to time not being utilised efficiently. 

Analysis

The lack of information relating directly to pregnancy/postpartum and the singing voice indicates a need for further research. I have observed that the research found on pregnancy and the singing voice is a more recent phenomena, as previous research focusses predominantly on the menstrual cycle with only short paragraphs dedicated to pregnancy (Harper, 2019). This led me to reflect upon on why there is a lack of research as pregnancy will likely affect many singers at some point in their careers. In general research into women’s health has been underfunded and not prioritised, this may be due to the challenging nature of monitoring women during pregnancy and low political priority (Fisk and Atun, 2009). Murrar et al. (2021) research showed women are more likely to research women's health and there exists a pro-male publication bias. Bransch and Kvasnicka (2022) state that the lower the number of women on editorial boards the less work is published by women. These issues could potentially limit the publication on research on women’s health and correlate to the field of vocal pedagogy, and explain why previously there has been little research into the effect of pregnancy on the singing voice.

During my study I came across contradictory research which I found confusing and difficult to analyse. This is a common occurrence in academia ‘as the more you know , the more you do not know' (Bolton, 2018, p.12). Therefore, it is important to develop ability and confidence in critiquing an author’s argument to allow a logical and well thought out conclusion (Shore,2016).

When critiquing a study asking the following questions can be a useful start:

 Are the methods used in the study appropriate?
 Are the conclusions logical and not over stated?
Are the sources relevant and trustworthy? (Shore,2016).       

Preparatory reading on a subject such as review articles and textbooks on the subject will aid understanding (Buis, at al. 2016). In addition, highlighting key concepts when working through the article such as any assumptions, the authors aim, and key words which convey the core meaning of the article (Buis, at al. 2016). 

From challenging and stressful periods in life personal growth can be observed, particularly in the transition into parenthood where a re-structure of lifestyle and personal identity are common (Taubman-Ben-Ari et al. 2022; Mason and Ekman, 2007). The more tired, busy or overworked a person is the more vital it is for reflection to take place, as reflection may help avoid mistakes and highlight important issues during challenging periods (Bolton.2018). From reflecting on this study both from my personal experiences and from my research I have been able to question how new mothers can continue to strive for professional development and growth whilst dealing with a demanding home life (Bolton, 2018). Becoming a mother can have a significant detrimental effect on career progression and less women are still noted in the higher ranks of the majority of professions (Mason and Ekman, 2007). Whilst embarking on this study my maternity leave finished and I started back at work under a new role. Due to additional caring responsibilities and sleep deprivation this change of personal circumstance inevitably had an effect on my additional academic research. Work and family conflict is a main cause of stress and mental illness for parents, and mothers in particular have been shown to feel the effects more significantly than fathers (Bonache et al.2020; Moreira et al. 2019). A demanding home life leads many women to pursue a less demanding position or work less hours after childbirth (Brown, 2010). This could be partly due to the gender stereotypes which are still prevalent in our society and lead to women feeling more pressured or expected to complete more caring and household takes than men (Moreira et al. 2019; Brown,2010). Women may subsequently feel forced into difficult decisions between excelling professionally and taking care of their children (Bonache et al. 2020).

Conclusion 

I was initially hesitant to reflect upon my personal life and how it affects my study and professional practice as I did not want it to sound as a confession and passing on my own responsibility to others (Bolton, 2018). However, I have realised it is interrelated and necessary to address in order to enable continued professional growth and with the acknowledgment of problematic situations I can find solutions and relieve stress (Bolton,2018). Although I did keep a reflection log during this process I could have done more detailed reflection throughout the process and prioritised time towards it. My own recent experience of pregnancy resulted in the motivation to research this project. However, I have needed to challenge my own assumptions and be aware that every pregnancy is extremely individual and the way it affects the voice will also vary dramatically, accepting uncertainty and complexity of professional life and research (Bolton, 2018). The lack of research on the subject in the field of vocal pedagogy pushed me to read medical and scientific journals which was a challenge, however, I feel next time I will be more experienced at partaking in multi-disciplinary research and utilising researched study skills (Cottrell, 2017). From my critical reflection I have deepened my understanding on how my study skills have evolved throughout this study, the underlying challenges I have overcome and need to address for future projects (Cottrell,2017). Utilising a reflective model has aided seeing my reflection through a different lens, I found Gibb’s model of reflection clear and easy to use and having a clear structure helped organise the reflections I had made throughout my process (Hargreaves and Page, 2013; Carmel, 2005). I have also been able to clearly identify when an intervention could have aided the study and research process (Hargreaves and Page, 2013; Carmel, 2005). 


Action plan

Critically reflect throughout the process in detail, implementing a clear routine of reflection and creating a set of standard questions to answer at various points during the process (Cottrell, 2017).  
Be methodical and organised with assignments due to new time restraints and a shift in priorities after becoming a parent. I will focus on developing time-management techniques and prioritising tasks, including setting boundaries with work hours and creating a childcare support network (Mason and Ekman, 2007, Moreira et al. 2019).
Focus on investing time into developing strategies for conducting a literature review (Hempel, 2020).
Develop my skills and confidence in the critical analysis of research studies by working on my academic skills (Shore,2016). I will achieve this by taking advantage of lectures and seminars available to me through my University as well as seeking advice from my designated tutor. 
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2) Assignment 

A study into the effects of pregnancy on the singing voice.



Introduction 

This independent study will investigate and review literature on how the singing voice is affected by pregnancy and the appropriate steps to return the voice to pre-pregnancy strength postpartum. I have been led to this study due to my own recent pregnancy and postpartum journey and the challenges I have faced as a classical singer and teacher. As I searched for articles and journals to educate myself as I went through my pregnancy I discovered there was a lack of information and practical support. From this discovery, I developed a desire to assist other pregnant and postpartum singers through my research and develop a realistic and holistic programme of study (see appendix 1).

Due to the hormonal and physiological changes during pregnancy and the postpartum period a variety of bodily systems are affected and these changes may have adverse effects on the singing voice (Harper et al. 2022). Voice changes which occur during pregnancy are referred to as laryngopathia gravidarum within medical literature (Morwood, 2005). Gravidarum referring to a pregnant woman and laryngopathia referring to conditions of the larynx  (Morwood, 2005; Law and Martin,2020). Professional voice users have noted vocal changes during pregnancy such as hoarseness, limitations on vocal agility and vocal fatigue (Adrian,2012; Hancock and Gross, 2015). Each pregnancy is unique and will bring different challenges and complications and it is beyond the scope of this literature review to cover everything which may affect the voice. Singers will also be highly sensitive to even minor changes to bodily systems affecting vocal mechanism (Harper, et al. 2022). Therefore, I will focus and divide my literature into three main sections which will review the current literature concerning the hormonal, physiological and psychological changes which can affect the singing voice during pregnancy and postpartum.






Hormonal impact on Voice 

The effects hormones can have on the voice can cause women to sing with a compromised vocal mechanism which can lead to vocal strain and damage (Gates et al. 2013). Therefore, it is important for a singer and singing teacher to be aware of the possibilities to allow preventative and restorative measures to be utilised (Gates et al. 2013).

Why do hormones affect the voice?

Throughout a woman’s lifetime hormones will dictate the harmonics of her voice as the larynx is considered a secondary sex organ (Benai, 2017; Cassiraga et al. 2012; Atef et al. 2019). A secondary sex organ shows signs of change during puberty and is influenced by sexual hormones (Abitbol, et al. 1999). Cervical and vocal smears from 38 women during ovulation and premenstrual stages of the menstrual cycle revealed both tissues looked and changed in a similar fashion at the same points in the cycle, showing the profound effect of hormones on the larynx (Gates et al. 2013). Although all the studies read agreed that hormones influence voice quality there exists contradicting research on whether hormone receptors are present in the larynx and vocal fold mucosa. Within Voelter et al. (2008) research receptors were detected for oestrogen and androgens within the vocal fold mucosa of 97 patients with various vocal problems and 7 cadavers containing no signs of vocal disorders. Newman et al. (2000) also found hormone receptors for androgen, progesterone and oestrogen within the vocal folds of cadavers and states their influence reveals that hormones directly influence cells in the vocal folds. However, Nacci et al. (2010) searched for hormone receptors for oestrogen, progesterone and androgen in the normal vocal folds of 15 live patients and 3 cadavers and found none present. Therefore, alternative reasons for hormonal effects on the voice must be considered such as laryngeal tissue growth influenced by hormonal variations (Nacci et al. 2010). However, Hormone receptors may be difficult to detect due to difficult methodological processes, the degeneration of autopsy samples and may only be visible during times of intense hormonal change such as pregnancy (Voelter et al. 2008).

Have changes been visually observed in pregnant singers?

When the vocal folds oscillate during phonation they create a wave-like pattern called a mucosal wave (Krausert et al. 2010). Any alterations to the structure of the vocal folds can cause disruption to the mucosal wave and affect vocal production (Krausert et al. 2010).
Videostroboscopy provides imagery of the larynx and the vocal folds during phonation by inserting a camera attached to a long, thin tube through the nose and into the pharynx (Connor and Bless, 2006). It is an important diagnostic test and provides information on the structure and function of the larynx and vocal folds (Connor and Bless, 2006). In Adrian’s (2012) study of her vocal folds during pregnancy in the Videostroboscopic findings there was no noticeable difference in vocal fold appearance throughout her pregnancy and harmonically no change in range was noted. However, at 35 weeks there was mild chasing asymmetry (out of sync mucosal wave) during high frequency singing and extra effort was noted (Adrian, 2012).  


Menstrual cycle

The effect of hormones on the voice has been well studied in the context of the menstrual cycle (Harper et al. 2022). The best voice quality and vocal range is observed to happen during the ovulatory phase (days 13-15) due to heightened levels of oestrogen (Harper et al. 2022). A rise in oestrogen results in permeability of blood vessels, an increased thickness of epithelial tissue and increased blood flow (Harper et al. 2022). During vocal pre-menstrual vocal fold syndrome (affecting 33% of women, 4-5 days before menstruation) progesterone is at it’s highest and can result in edema (water retention) on the vocal folds and in the nasal passages (Gunjawate et al. 2016; Harper et al. 2022). Edema in the vocal folds and nasal passages can result in sub-mucous fold haemorrhage and sluggish laryngeal movements, potentially resulting in a loss of range, hoarseness, difficulty coordinating the voice and unsteady intonation (Gunjawate et al. 2016; Harper et al. 2022). Progesterone can also have a diuretic effect causing a less supple epithelium (body tissue) which causes decreased vibratory amplitude and symmetry (Harper, et al. 2022; Abitbol et al. 1999; Hancock and Gross, 2015).  These changes can increase the risk of epithelial damage, gastro-oesophageal reflux disorder, an irritable larynx and cough sensitivity. (Harper et al. 2022; Abitbol et al. 1999; Hancock and Gross, 2015).  During Pregnancy oestrogen and progesterone rise dramatically, peaking in the third trimester (Hıra et al. 2022). This dramatic rise can directly affect the larynx and can cause symptoms which can be difficult for a singer to manage (Pittman, 2013; Hıra et al. 2022). Therefore, we can extrapolate the voice will be affected by hormones during pregnancy in an increased but similar fashion as during the menstrual cycle. However, pregnancy may resolve hormonal imbalances and aid singers with premenstrual vocal fold syndrome and sufferers of rigid ligaments may discover new flexibility in movement (Harper et al. 2022).



Edema

The elevation of progesterone and oestrogen during pregnancy can cause increased vascular permeability which may result in fluid being leaked into interstitial space causing edema and vasodilation (widening of blood vessels) in the vocal folds (Lã and Sundberg, 2012). Edema and vasodilation can lead to a decrease of vocal mobility, increased glottal adduction, decreased vocal range and a hoarse, breathy quality to the voice (Harper et al. 2022; Pitman, 2013; Lã and Sundberg, 2012; Sherlie and Varghese, 2014; Hıra et al. 2022; Gardener, 2017). 

Rhinitis

The dramatic rise of oestrogen during pregnancy can cause increased mucus gland activity resulting in rhinitis (nasal congestion) (Kumar et al. 2011). Rhinitis occurs in 22% of pregnancies and can begin in any trimester and usually disappears around two weeks after delivery (Kumar et al. 2011; Sherlie and Varghese, 2014). Due to increased cortisol and gestational immunosuppression allergic rhinitis can worsen, begin or in some cases it can improve (Sherlie and Varghese, 2014). Rhinitis can cause the vocal folds to become irritated and the resonators muffled due to the need for oral breathing can cause dryness in the voice and affect singing (Kumar et al. 2011; Gardner,2017). Treatment of rhinitis during pregnancy needs to be careful considered due to medications potentially affecting the growing baby (Goanță, 2018). Management should begin with avoidance of triggers and allergens (Kumar et al. 2011). Physical exercise has also been shown to improve and reduce the symptoms of congestion as well as sleeping with a raised bed head and using a saline nasal spray (Goanță,2018).

Gastro-oesophageal reflux disorder (GERD)

The increase in progesterone decreases lower oesophageal sphincter pressure, this refers to a muscle at the bottom of the oesophagus which opens and closes to allow the movement of food/drink to the stomach (Adrian, 2012). This can result in gastric contents to pass to the oesophagus causing GERD (Adrian, 2012). GERD can affect 50-75% pregnancies and cause hoarseness of the voice, a sore throat and heartburn (Sherlie and Varghese, 2014). Morning sickness can also cause irritation of the throat and larynx which can cause the larynx to rise, this can affect 50-75% of pregnancies and could affect the vocal quality and mental well-being of a singer (Pittman, 2013). Treatment for GERD includes lifestyle changes such as eating earlier, elevating the bedhead and avoiding triggers such as alcohol, tobacco, caffeine, fatty foods and chocolate and taking pharmaceutical medication to alleviate symptoms (Kumar et al. 2011). 

Breathlessness 

Shortness of breath is a common issue during pregnancy with over two thirds of women experiencing it to some degree (Mehta et al. 2015). As the body begins to demand more oxygen the hormones progesterone and oestrogen stimulate the respiratory area in the brain to ensure the foetus is receiving the oxygen needed for growth (Mehta et al. 2015). This increased demand for oxygen can lead to a feeling of breathlessness which will increase as the foetus grows and the diaphragm is restricted (Gates et al. 2013). This impacts the amount of breath support available for singing and may cause the vocal folds to be forced to contract harder on adduction to produce the pressure to project the voice (Gates et al. 2013). This can lead to vocal fatigue, muscle tension and vocal damage (Gates et al. 2013). Asthma is a common respiratory illness affecting 3.4%-12.4% of pregnant women which can be unpredictable during pregnancy and cause a feeling of breathlessness (Mehta et al. 2015; Rey and Boulet, 2005). During pregnancy a third of women diagnosed with asthma and questioned reported an improvement in their asthma, a third stated it remained the same and a third suffered from worsened symptoms. (Mehta et al. 2015; Rey and Boulet, 2005). Changes in asthmatic symptoms may be due to Rhinitis, GERD and hormonal changes (Mehta et al. 2015). It is important for asthma to be closely monitored by a doctor and well controlled during pregnancy to avoid complications (Rey and Boulet, 2005).

Change of vocal range 

During the first few months after birth the levels of progesterone, oestrogen and cortisol decrease dramatically, this sudden drop could lower the pitch of the voice by 3 semi-tones for up to a year postpartum (Pisanski et al. 2018). In Gardner’s (2017) research 43% of participants stated the changes to their voices during pregnancy were permanent with the participants describing their voices as ‘richer’, ‘heavier’, ‘more dramatic’ and ‘fuller’. These results could potentially impact a singers repertoire and voice type. In an interview for ‘The Spinoff’ Sandy Piques Eddy states her voice became ‘richer’ during pregnancy and this affected her repertoire choices and led to a new fach and operatic roles (Brooks,2019).  
 




Psychological impact on voice

Although becoming a mother is considered to be a rewarding and exciting period many women will experience mental health issues (Ali, 2018). To sing well singers need to be stress free, relaxed and able to sing with emotion (Gardner,2017). Mental health issues can also physically affect the voice mechanism and cause significant vocal disorders (Garcia Martin et al. 2016).  However, it has been found singing postpartum can be beneficial to the mothers well being and can have an immediate effect in reducing anxiety, stress and depression (Wulff, et al. 2021). Singing will help reduce the stress hormone cortisol and raises oxytocin levels which help create a feeling of wellbeing (Wulff, et al. 2021). Pawluski et al. (2017) state research into postnatal mental health issues are still in their infancy and more needs to be done to safeguard mothers and babies and develop safe treatment. Durham (2022) also states the importance of acknowledging the effects of trauma on students and to accept our roles are not to correct issues but observe and empower students. A mindful awareness of tensions in the body through bodyscanning and breathing exercises may aid in releasing emotional tension which effects the vocal mechanism and be a valuable addition to a voice lesson (Durham,2022)(See appendix 2B).

Postpartum depression and anxiety

The dramatic drop of reproductive hormones after labour impacts systems in the brain associated with depression (Sánchez-García et al. 2021; Wulff et al. 2021). This dramatic change in hormonal levels leads to 26-84% of women experiencing low mood, tearfulness and anxiety which is often labelled as baby blues (Sánchez-García et al. 2021; Wulff et al. 2021).  If the symptoms of ‘Baby Blues’ remain longer than two weeks it may indicate the mother is suffering from postpartum depression which will affect 10%-15% of women (Hendrick et al.1998; Pawluski et al. 2017; Wulff et al. 2021). Postnatal depression and depression during pregnancy is experienced by approximately 13% of women and is often characterised by low mood, agitation, poor concentration and often paired with anxiety (Polachek et al. 2014, Pawluski et al. 2017). Women with a history of past depression, difficult relationship issues, poor social support and who have gone through previous stressful or traumatic events are at increased risk of developing mental health disorders after pregnancy (O’Hara, 2009). 

Postpartum anxiety was found to affect 8-12% of women in America and common symptoms include tension, fatigue, insomnia, concentration difficulties and irritability (Zappas et al. 2021).  Women with a previous history of General Anxiety disorder (GAD) and post traumatic stress disorder (PTSD) are at increased risk of developing postpartum anxiety (Zappas et al. 2021). Additional triggers include physiological changes such as hormonal fluctuations, lack of sleep and inflammatory mediators (Zappas et al. 2021).

Post traumatic stress disorder (PTSD)

PTSD is a mental health disorder which can occur after a person goes through a life-threatening event (Orovas et al. 2022). Women are twice as likely to experience PTSD than men and symptoms can include reliving the event, avoidance and negative cognitions in the mood (Orovas et al. 2022). Up to a third of women describe their labour as traumatic and 4-6% of women will develop Postpartum PTSD (PP- PTSD) (Dekel et al. 2017).  Symptoms can affect the mother socially, professionally and negatively affect her bond with her baby (Orovas et al. 2022). Risk factors for PP-PTSD include past trauma and PTSD, a fear of childbirth and previous traumatic births (Dekel et al. 2017; Di Blasio et al. 2009). Traumatic stress is a risk factors for various significant vocal disorders such as psychogenic dysphonia and can increase muscle tensions which can greatly affect vocal tone (Gardner, 2017; LeFevre, 2017; Durham, 2022). Hoarseness, voice loss or muscle tension dysphonia would need to be diagnosed and treated by a speech and language therapist (Garcia Martin et al. 2016).

Fatigue

Fatigue is defined as a self recognised state of exhaustion where there is a decreased ability to perform both physical and mental tasks (Sánchez-García et al. 2021).
46-87% of new mothers report symptoms of fatigue postpartum and it is a poorly researched and understood issue which can last well over a year postpartum (Sánchez-García et al. 2021). Rocha and Behlau (2018) conclude in their research vocal fatigue can be caused by body fatigue due to sleep deprivation and could lead to potential voice disorders. Research states 7-8 hours of sleep a night is vital for adults to maintain attention-span, memory and proper vocal function, whilst postpartum women manage an average of 5 hours night including frequent night-time awakenings (Astuti and Indriastuti, 2021; Gates et al. 2013; Rocha and Behlau, 2018). Few opportunities of adequate rest increases stress and can lead to postpartum depression and the postponement of effectively planning and carrying out work and life goals (Sánchez-García et al. 2021; Kurth et al. 2011). Risk factors which can increase postpartum fatigue include poor social support, low income and fussy temperament of the infant (Astuti and Indriastuti, 2021). Memory is vital for singers and as well as it being affected by fatigue scholars have suggested fluctuating levels of cortisol and oestrogen during pregnancy and postpartum may affect the cognitive process such as working memory, planning and multi tasking (Pieters et al. 2021). Pieters et al. (2021) found cognitive function remained consistent from late pregnancy to early postpartum, however, in a subsection of women it went down. In Buckwalter et al. (1999) tested the cognitive function of women whilst pregnant and shortly after childbirth, they found verbal and semantic memory were worse during pregnancy than postpartum. However, verbal memory was still below the expected average when tested postpartum, compared to tests on non-pregnant/postpartum women of a similar age group (Buckwalter et al. 1999).  

Physiological impact on voice 

During pregnancy physiological changes can affect the voice substantially and affect the singers technique and lead to vocal strain and damage (Pitman,2013). Therefore, it is imperative the singer is aware of what is happening physically to their body to allow for adaptations and preventative measures to be put into place (Pitman,2013).

Posture

Maintaining postural alignment and a strong abdominal core are essential in maintaining breath management and the sub-glottal pressure needed for singing (Chapman, 2017). During pregnancy postural alignment is adjusted to ensure balance due to the extra weight of the developing baby (Harper et al. 2022). Joint laxity caused by the release of the hormone relaxin leads to the spine becoming s-shaped, this increases the demand on the back muscles can leading to pelvic and back pain (Harper et al. 2022). Lower back and pelvic pain affect 50% of pregnant women and 25% of postpartum women, and it can greatly affect the ability to work, sleep and has been shown to increase stress (Davenport et al. 2019; Michoński et al. 2016). This change in posture can also lead to excess vocal tension due to the position of the larynx being raised and breathing mechanisms not being fully utilised (Deeters, 2005; Au zveglic. 2014). Subsequently, this may lead to strain, injury and a lack of resonance (Deeters, 2005; Au zveglic. 2014). Being physically active during pregnancy has been shown to improve lower back and pelvic pain but not reduce the chances of it occurring (Davenport et al. 2019). Non-pharmacological methods to alleviate pain include support belts, acupuncture, massage, resting periods, hot/cold compresses and yoga (Lira et al. 2022). Utilising rebalancing and postural awareness exercises during vocal lessons may be an effective way to develop body awareness and postural alignment (Neeley, 2016) (See Appendix 2B) .



Abdominal muscles
 
The term ‘support’ is often used in vocal pedagogy and usually refers to the engagement of abdominal muscles during exhalation (Au zveglic, 2014; Cryns et al, 2021). Abdominal distention during pregnancy interferes with the function of the abdominal muscles which may increase the risk of other vocal injuries and affect vocal quality (Sherlie and Varghese, 2014).  Four sets of muscles are needed for ensuring correct sub-glottal pressure and the ideal duration of exhalation when singing; the transverses abdominus (TrA), internal oblique (IO, external oblique (EO) and Rectus Abdominus (RA) (Calais-Germain and Germain, 2013) (see fig.1). Coordination between the TrA, IO, EO and RA is necessary when producing higher volume or higher pitched singing which needs strong sub-glottal pressure as they work in opposition to the diaphragm which holds back the exhalation (Calais-Germain and Germain,2013; Cryns et al. 2021). In Cryns et al. (2021) research study it was found that singers with thicker transverses abdominis muscles who demonstrated abdominal breathing were less likely to suffer from vocal disorders.

To prepare the body for childbirth increased levels of the hormones relaxin and progesterone cause laxity in the soft tissues and joints, this combined with the growing uterus can result in the weakening of the linea alba. (Gardner,2017; Pitman,2013). The linea alba is a thin tendinous line which runs from the breast bone to the pubic bone which the flat abdominal muscles are attached to (Law and Martin,2020) The weakening of the linea alba can weaken the other abdominal muscles and affect the singer’s ability to produce a supportive tone (Gardner, 2017; Pittman,2013). A lack of sufficient vocal support can lead to tension in the jaw, tongue and neck which may result in damage to the vocal folds (Walters Deeters, 2005).















Fig.1 Abdominal muscles -  Peate and Nair (2011).
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Diathesis recti (DRA) is the separation of the two rectus muscles which sit on either side of the linea alba (Neeley 2020). It is a common occurrence, and most women will experience in the first few weeks postpartum (Neeley 2020). DRA is caused by the abdominal muscles being stretched due to the growth of the unborn baby, laxity of the joints caused by hormonal changes and the displacement of abdominal organs (Van de Water and Peiris, 2013). DRA is clinically diagnosed as a gap larger than two centimetres along the linea alba and in most cases the gap will heal and close without intervention (Cavalli et al. 2021). However, 33% of women will experience DRA up to 12 months postpartum (Cavalli et al. 2021). DRA weakens the function of abdominal muscles including their engagement during respiration (LaFramboise et al. 2021; Werner and Dayan, 2017; Van de Water and Peiris, 2013). Trunk and pelvic support and support for the abdominal viscera is also affected and DRA is connected to urinary incontinence, pelvic/lower back pain, pelvic floor weakness and poor posture (LaFramboise et al. 2021; Werner and Dayan, 2017; Van de Water and Peiris, 2013). There is little evidence and research on the risk factors and consequences of the condition (Cavalli et al. 2021). However, it has been proven through research that the more pregnancies a woman experiences the more likely she is to develop DRA (Cavalli et al. 2021). Women with DRA will need to be referred to a physiotherapy where they will be allocated exercises to strengthen and help close the gap (Werner and Dayan, 2017). There is no consensus on the ideal training routine to help women with DRA (Werner and Dayan, 2017; Izadi et al. 2018). However, training and strengthening of the oblique and transverses abdominis through targeted exercises have been found to reduce DRA in postpartum women and restore the function of the abdominal wall (Werner and Dayan, 2017; Izadi et al. 2018). Pitman (2013) states that to protect the linea alba mindfulness of movements during pregnancy and targeted abdominal exercises which strengthen the TrA and shortens the RA before, during and after pregnancy are key in maintaining vocal support (See appendix 2A). Exercise can lead to a healthier pregnancy, however, it is important pregnant women consult their medical practitioner before engaging with a new exercise regime and are cleared with their doctors before intensively exercising postpartum (NHS,2020). 

A Cesarean section (C-Section) is the delivery of a baby through a surgical procedure where an incision is made through the abdominal and uterine walls (Howard, 2016).  A C-section may be an emergency procedure needed for medical reasons or be chosen by the mother over a vaginal birth (Howard, 2016). A C-section may mean a longer healing process for singers wishing to gain strength in their abdominal muscles postpartum. Neeley (2020) describes feeling disconnected from the lower half of her body after needing a C-section, and utilised yoga exercises such as pelvic tilts and the Two-Legged table to regain strength in her abdominal wall and pelvic floor (See appendix 2A, exercises 1 and 3). Pittman (2013) suggests singers should wait up to six weeks postpartum before resuming intense or prolonged singing to allow the body to heal and regain strength. 

Pelvic floor

The pelvic floor refers to a group of muscles which support the pelvic viscera and withstand pressure (Calais-Germain and Germain, 2013) (see fig. 2). A strong pelvic floor is essential to produce a healthy singing tone (Neeley, 2020). During inhalation the diaphragm lowers and the organs are pushed downwards into the pelvic floor which stretches, it then contracts on exhalation to help produce the pressure needed to create sound (Neeley, 2020; Calais-Germain and Germain,2013). In women the anterior part of the pelvic floor has a slit which is necessary for copulation and childbirth (Calais-Germain and Germain, 2013). However, this opening is a weak point and will need to be well toned through mindful exercise to allow it to support the breath and withstand the pressure needed for healthy singing (Calais-Germain and Germain, 2013). During pregnancy due to the growing uterus the pelvic floor is weakened by the downward pressure of pelvic organs (Neeley, 2020; Sut and Kaplan, 2016). It may be further impacted by the effects of hormones on muscle laxity and damage during labour (Neeley, 2020; Sut and Kaplan, 2016). Pelvic floor exercises such as kegels have been shown as effective in regaining and retaining strength in the pelvic floor and preventing issues resulting from weakness (Sut and Kaplan, 2016). Yoga exercises have also been demonstrated to improve mental health conditions through breathing techniques and effectively tone and strengthen these muscles (Lloyd et al. 2017). Neeley (2020) suggests the yoga exercise Mula bandha for singers as it tones and strengthens the muscles of the pelvis and has also been proven to improve the strength and tone of muscles of the abdomen, pelvis, vagina and perineum (Sweta et al. 2018) (See appendix 2, exercise 2). Mula bandha may be more suitable for singers as in addition to strengthening it also includes a mindful connection to the breath, which would be beneficial in creating an awareness to vocal support (Neeley, 2020). 

Fig 2: Pelvic floor muscles - Germain-Calais and Germain (2013).
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The diaphragm

The diaphragm is a dome-shaped muscle located between the thoracic and abdominal cavities which during inhalation lowers to create more lung volume (See fig.3) (Germain-Calais and Germain, 2013). During the third trimester there is less room for the diaphragm to lower and it can be raised 4 cm higher than it’s usual position (Harper et al. 2022). A higher position of the diaphragm can lead to breathlessness which affects 60-70% of pregnant women (Gates et al. 2013; Harper et al. 2022). Breathlessness can reduce a singer’s ability to sustain longer phrases and it is advised during this period the singer should not adapt their technique (Gates et al. 2013; Harper et al. 2022). An adaption of vocal technique may potentially lead to bad habits and strain and singers should instead be advised to take extra breaths (Gates et al. 2013; Harper et al. 2022). The diaphragm is connected to the pharynx and larynx, and when it is lowered on inhalation the larynx lowers and the pharynx lengthens increasing the resonance and harmonics of the voice (Germain-Calais and Germain, 2013). As there is less room during pregnancy for the diaphragm to lower the larynx may remain in a higher position, causing potential changes to vocal tone and lead to vocal strain (Germain-Calais and Germain, 2013).

Fig 3: The Diaphragm -  Germain-Calais and Germain (2013).
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Conclusion 

Postpartum recovery is dependent on a number of variables and the individuals mental and physical state will determine when they are ready to return to singing. Singing itself has been stated as an excellent way to strengthen abdominal muscles and improve mental well-being (Pitman,2013). It is beneficial for singers to be aware of the common challenges they may face during pregnancy and how they affect the voice, this will result in the singer being more likely to take preventative measures and ensure a healthy return to singing postpartum. Maintaining healthy vocal techniques and avoiding compensatory measures are essential to avoid vocal injuries and strain (Harper et al. 2022). It is clear from reviewing relevant literature that there is a lack of concise information concerning the effect of hormones and pregnancy on the voice, especially during the postpartum recovery period (Lã and Sundberg, 2012). Strengthening abdominal muscles and the pelvic floor both postpartum and during pregnancy has been revealed as an important consideration for singers, however there is room for more research to develop proven beneficial exercises for singers (Pitman, 2013, Gardner, 2017). Incorporating yoga exercises into vocal practice has been shown to be an effective tool to improve posture, mindfulness and to strengthen appropriate muscles (Lloyd et al. 2017). Additional further study could include research into the social implications of pregnancy and how these may impact a singing career or further study.
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Appendix

1. Notes towards programme of study

	Hormonal aspects
	Physiological aspects
	Psychological aspects 

	Awareness of the hormonal effect on the voice during pregnancy and potential limitations this may have on vocal range and stamina. 
	Pelvic floor exercises during and after pregnancy to aid vocal support and release tension  
	Techniques such as mindfulness to aid anxiety effecting lessons and perfomances.

	Potential hormonal symptoms of pregnancy which effect the voice such as GERD and rhinitis.
	Exercises to engage abdominal muscles during pregnancy to avoid diarists recti 
	Awareness on how mental health conditions can effect the voice.

	Potential ways to alleviate symptoms.
	Abdominal exercises after pregnancy to repair and re-strengthen muscles.
	Awareness of the relevant professionals needed to aid recovery.

	Awareness of the relevant professionals for student to engage with. 
	Exercises and techniques  to encourage postural alignment for singing.  
	

	
	Promotion of self-care to promote a lower risk of damage such as exercise and healthy eating. 
	














2. Considerations for singers

Exercises for during pregnancy and initial recovery postpartum.

Exercise 1: Pelvic tilts (Pitman, 2013).

Pelvic tilts will strengthen the transverse abdominis muscle whilst also relieving back pain .

Lying on the floor in spine position with the knees bent with the feet on the floor and arms by your side.  Engage the transverse abdominis whilst tilting the pelvis to allow the lower back to connect to the floor. Hold the position and then release, repeating 5-10 times.

Exercise 2: Mula bandha along side Uddiyana band (Neely, 2020; Lark and Goullet,2005).
Breath is exhaled fully pulling the abdominal muscles inwards and upwards whilst tightly contracting the muscles at the centre of the perineum (the muscles which stop the flow of urination). This contraction should be held for several seconds or minutes. This exercise will strengthen the transverse abdominis, diaphragm and pelvic floor muscles

Exercise 3: Two legged table (Kaminoff, and Matthews, A. 2011)

Step 1: Lying on back with the knees raised and arms to the side. on the inhale press arms and feet to the floor and lift upwards, peeling the spine away from the floor and keeping knees and feet parallel and knees over the heels.
Step 2: As you exhale complete the Mula and Uddiyana bandhas  and release down (See above exercise)
[image: ]


















Exercise 4: Strengthen abdominal muscles during pregnancy (NHS, 2020).
Step one: On all fours lift abdominals to keep your back straight.
Step two: Pull in abdominal muscles curving back towards the ceiling
Step three: Hold for a few seconds before returning to a straight back position.
Step four: Repeat 10 times.

B) Exercises for alignment and releasing tension

Exercises 1: Roll down (Chapman,2017). 

Step one: Feet hip distance apart and knees slightly bent roll down to the floor. 
Step two: Unroll the spine with the head unfolding last.
Step three: Reach your arms to the ceiling and then let them hang by your side ensuring upright posture is maintained.

Exercise 2: Conscious relaxation and focus on tensions (Lloyd et al. 2017).

Step one: Whilst standing or sitting scan the body for tensions
Step two: Release the tensions systematically from head to toe.

Exercises 3: Rebalancing posture (Fisher et al. 2018)
Step one: Standing with feet shoulder width apart shift your weight by leaning forwards. Hold for a count of five noticing which part of the foot is more connected to the ground.
Step two: Shift weight backwards, hold for five. 
Step three: Shift weight outside edges of feet, hold for five.
Step four: Shift weight to the inside of the feet, hold for five.
Step five: Raise heels off the floor, hold for five
Step six: Lift your big toe off the floor, hold for five.

Exercise 4: Alternate nostril breathing (Lark and Goulet, 2005).
This exercise is used to calm the mind and focus the breath.
Step one: Close the right nostril with thumb and breath through the left.
Step two: Close the left nostril with ring finger and breath through the right. 

Repeat 

Exercise 5: Relaxation breathing exercise (Lloyd et al. 2017).
Step one: Breath in for 4 counts (or more)
Step two: Hold for 4 counts
Step three: Breath out for four counts
Repeat       
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