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Part 1- A Portfolio to support the written study: Could a regular singing class benefit pregnant and postpartum women?
The benefits of music have long been known with the development of music therapy in the 1950’s (Bryan C. Hunter, 1999). And the potential benefits of singing specifically have been documented since 1891, with claims singing was good for your health and could prolong your life, along with the prediction that singing could alleviate chronic lung conditions (Bryan C. Hunter, 1999). The positive effects of singing for lung health have now been researched in abundance with promising results (Engen, 2005; Whitehead, Arabiat, & Foster, 2018; Wade, 2002; Lewis, et al., 2016). 
As an asthma sufferer I have previously wondered if being a professional singer and vocal tutor has benefitted me in managing this chronic condition. And now having had children it became apparent to me that the benefits of my career choice also extended to pregnancy and postpartum recovery. In my first pregnancy I sang throughout and returned to singing fairly quickly afterwards.  I did not do the physiotherapy exercises that were given to me to aid in the recovery from my c-section, and yet I felt I had mostly recovered well. With my second pregnancy, by the time I had reached my third trimester a worldwide pandemic had hit with the respiratory virus COVID-19, which is spread human to human via air droplets (Liu, 2020). As a result, the world went into lockdown and all teaching and live performances were cancelled. When I teach I frequently demonstrate correct technique for various voice qualities, and I would have usually been performing fairly regularly in addition to this. I felt regularly singing and performing in my first pregnancy helped keep me from feeling sluggish and also assured my abdominals remained active and better able to manage under the growing pressure of the uterus.
After my second pregnancy I realised I had diastasis recti, which is the separation of the rectus abdominus as a result of the widening and thinning of the linea alba, combined with the laxity of the ventral musculature during pregnancy (Mommers, Ponten, Aminah, Tammo , & Bouvy, 2017). Women with diastasis recti have a protruding abdomen due to the lack of abdominal pressure to support the internal organs. This support also stabilises the lumbar spine, and as a result women with diastasis recti can suffer with back pain (Gruszczyńska & Truszczyńska-Baszak , 2019; Akram & Steen, 2014). I am far from being alone in having diastasis recti after pregnancy, in fact research suggests that up to two thirds of women suffer from some form of diastasis recti 6 weeks after birth (Jorun, Tennfjord, Hilde, Ellström-Engh, & Bø, 2016).
On reading the advisory physiotherapy exercises it became apparent that all the exercises are very low impact, smooth movements that largely focus on working the transverse abdominus (TA) and pelvic floor, some of which are simple breathing exercises (NHS, 2020).  It dawned on me that the regular use of my TA through teaching and performing had perhaps benefitted me during my first pregnancy. Additionally, as a professional vocalist and vocal coach with a knowledge of the muscles used in respiration, I knew which muscles the exercises were targeting and how it would feel if I were targeting the right muscles and accurately executing these exercises. I wondered if I could be taking this for granted as a vocalist, and if an education on the breathing mechanism and some appropriate exercises would be beneficial for women to help them during pregnancy and with their postpartum recovery.
A previous common misconception for women and personal trainers was to think that by doing strengthening exercises, such as sit ups, women could reduce the stomach muscle separation and laxity of these muscles. However, now sufferers of diastasis recti are advised against these exercises until the degree of muscle separation is reduced to normal, which is considered a distanced of 2.7cm or less (Diastasis recti, 2020), as it can in fact increase the muscle separation (Hanif, 2017). 
Current research indicates that physiotherapy and pilates can aid postpartum recovery of the abdominals, however, some women need surgery depending on the severity of muscle separation (Dillard, 2013; Hanif, 2017). I am inclined to believe that prevention is better than cure and research suggests that targeted exercise during pregnancy can greatly reduce the likelihood of women suffering with diastasis recti. Falzone et als study found only 12.5% of women who exercised had diastasis recti after childbirth compared to 90% of women who didn’t exercise at all  (Falzone, McCaslin, Patel, & Ulery, 2005).  The programme consisted of a multitude of exercises, all of which began with the guidelines to contract the TA prior to and during the exercise. 
The advisory use of breath control exercises for postpartum recovery from the NHS, combined with these findings and my own anecdotal experiences, suggested that regular breath control exercises and the act of singing itself could contribute to maintaining the condition of the ventral muscles under the growing pressure of the uterus. Additionally, we could extend this theory and apply it to postpartum recovery and say it could aid in the reconditioning of these muscles. This theory is what has led me to embark upon this independent study.
It will be important for me to fully investigate the research available on diastasis recti and rehabilitation methods to come to a sound conclusion that my theory has grounds for further investigation beyond this independent study. Ethically and morally, I could not continue to pursue a venture if there is a possibility my concept could in fact be detrimental to women’s health.  My study will need to cover a reasonable amount of literature, including current physiotherapy research and how the breathing mechanisms adapts for singing alongside relevant techniques and exercises. This information will enable the creation of a tailored class to best support the advisory physiotherapy, particularly in relation to diastasis recti. It will be useful to also research and consider how a singing class might aid pregnant and postpartum women in other ways, aside from the potential physical maintenance and recovery, such as the support network a group like this could offer. Additionally, searching for relevant marketing materials and available market research to see what women want and need from a class will improve chances of success when the class is ready to be launched. 
There is currently no research with regards to the effects of regular singing and its potential impact on the condition of our abdominals during pregnancy or on postpartum recovery, so I intend to seek further anecdotal experiences like my own.  From my own personal experience, singing throughout my first pregnancy helped retain the condition of my abdominals and aided in their postpartum recovery. In my subsequent pregnancy I sang less and had diastasis recti.  Of course, there are other variables at play here, multiple pregnancies can also increase the chance of muscle separation (Gruszczyńska & Truszczyńska-Baszak , 2019). However, I believe it is worth further investigation in order to determine if a regular singing class and the use of breath control exercises could be beneficial to women during and after pregnancy.
Aims and Objectives
1) Create a singing class for pregnant and postpartum women to aid in recovery, both physiologically and psychologically.
2) Aim for Publication of research.
3) Explore new fields including women’s health, physiotherapy, and marketing materials.
4) Raise awareness of women’s health and the battles they can face in postpartum recovery.
Research Objectives 
I have found Finlay’s model of reflective practice a useful tool that integrates some elements of my research objectives.
[image: ]  (Finlay, 2008)
I am in the preliminary stage of this research project, and as mentioned under the self-awareness heading in the above diagram, I will be partially adopting the phenomenological approach. Previous research has shown to achieve unbiased results it’s best to allow a study to unfold organically and not let preconceived ideas dictate the direction of the research (Kakkori, 2009), which is in keeping with Finlay’s advice to “… think, feel, sense and know through intuition” (Finlay, 2008). I am, however, distinctly aware that I am taking the constructivist approach to the independent study, as this investigation has been influenced by my own experiences and how I continue this study will be influenced by the experience of others ( Mackenzie & Knipe , 2006).
Under Finlay’s critical thinking heading it states “…to imagine and explore alternatives”. As I am looking to potentially introduce a new method to support women’s health and the currently advised physiotherapy, this suggestion feels relevant to my intentions. Additionally, If I am to feel confident in my decisions, I will need to critically assess my findings. 
The purpose of this current independent study is to obtain all the information I need to determine why the class could be beneficial. Appropriate teaching methods would need to be highlighted and also considerations need to be made with regards to marketing strategies.  Shon’s Reflection in Practice (Shon, 1987) feels relevant to me here,  as I will need to reflect upon my findings in the moment and decide how the information impacts my intentions for the class and what areas might need further investigation. This is further emphasised by the element of transdisciplinary research, as it’s essential to familiarise myself with womens’ health and current physiotherapy research. Through research I can feel confident that the classes are tailored to aid the changes our body goes through during pregnancy, childbirth and after childbirth. The intention would be that this class could benefit women both physically and emotionally. 
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 (McLeod, 2020)
This cycle’s key elements guide me through this preliminary stage of research and beyond, where reflecting on my own anecdotal experience has led me to undertake this independent study.  I will critically evaluate my findings to conclude how the act of singing may be beneficial to women and use the research to plan a trial class.  Action research is a well-known research design that has proven to be particularly useful for studies concerning public health  (Denscombe, 2003).  Conducting some action research could obtain primary qualitative data to discover the physical and emotional benefits attendants of the singing class experience, indeed if any (Denscombe, 2003). 
Using Shon’s Reflection on Practice (Shon, 1987) would enable me to decide whether or not I should launch the class to the public. This experience will feed through the Kolbs cycle again to ensure the trial class is reflected upon, continuing to allow the class to evolve and improve to best cater to the needs of its attendants. Should I decide to begin classes for paying customers I could make necessary adjustments based on the given feedback. Which brings me back to Finlay’s Reflection heading, as this Action Research will enable me to link my theory to my practice. 
It is my opinion that there is a lack of awareness regarding women’s’ health in society, in particular with regards to the various struggles women can face in postpartum recovery. It’s only in recent years that we have seen a more open discussion about women’s health, as this was seen as a very taboo subject for many decades (Sundstrom, 2014; Neale, 2019). My hope is for this research to also raise awareness by creating an informative and accessible class giving women the tools they need to continue their recovery in their own time, and also create a support network for women during and after their pregnancy. To do this I will need to carry out some purposive sampling research  (Teddlie & Yu, 2007) by sourcing specific previously conducted market research with pregnant and postpartum women. Such research will allow further insight outside my own challenges as a mother, ensuring the class is accessible and viable to pregnant and postpartum women.
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Literature Review Process 
I began this Independent study with a scoping review in order to assess the available literature (Grant & Booth, 2009). At the time I was undecided in my direction and needed to investigate what data was available in order to gain clarification. I allowed this investigation to unfold organically to see what direction it took me and created a table of all the potentially useful articles, in keeping with Shon’s Reflection in Practice (Shon, 1987), which I have found abundantly useful in previous studies. 
This process highlighted a few questions to answer through a more thorough investigation via my independent study, which are:
1) What physiotherapy is recommended for postpartum recovery? And how could a regular singing class support this?
2) What are the known benefits of singing? And how might these benefits be of particular relevance for pregnant and postpartum women?
3) What training methods, vocal exercises and resources are best suited to the class?
It was clear that some areas had an abundance of resources available whereas others had distinct gaps in the available research, where peer reviewed journals were lacking. Perhaps some of my future research would seek to fill these gaps. However, for now and to fulfil this particular module of work I will source books and more anecdotal research, such as blogs or personal website journals. Sourcing data of this kind holds little value in the world of research, procuring its description “grey literature”.  White literature such as articles sourced in Journals are peer reviewed, which deems them a more reliable and a superior source of research (Adams, Smart, & Huff, 2017). However, it is becoming apparent that such data is both useful and relevant for certain fields, for example, research regarding social intervention (Adams, et al., 2016). Winter calls to broaden the methodological process, in particular for voice practitioners and students, where such data can be of particular relevance (Winter, 2020). Additionally, grey literature is considered acceptable when the data is used in a bid to develop a theory for subsequent investigation (Adams, Smart, & Huff, 2017), which is my intention for this independent study.  
This unrestrictive combination of literary data is well suited to the realist review, a very contemporary form of review which also denotes itself well to research where the efficacy of public health services is being considered (Pawson, Greenhalgh, Harvey, & Walshe, 2005). Pawson et al states that traditional research methods can often result in conflicting evidence that can hold little value in matters where complex social intervention is concerned (Pawson, Greenhalgh, Harvey, & Walshe, 2005). And Paez advises that including grey literature can reduce the likelihood of publication bias, resulting in a balanced picture of the reviewed evidence (Paez, 2017). Therefore, enabling the inclusion of both grey and white literature in such circumstances could result in a deeper understanding of the research subject, and enable a more efficient implementation of the findings (Pawson, Greenhalgh, Harvey, & Walshe, 2005).   Adams et al concluded in their research, which dealt with matters regarding the public health service, that at times answers can only be found in grey literature, and therefore it is crucial it is analysed and embraced (Adams, Smart, & Huff, 2017). 
For the research to be viable there needs to be a thorough analysis, which can be particularly complicated with grey literature due to the various types and multiple sources grey data can be obtained from. For the purpose of this independent study I will embark upon a thematic analysis of the relevant grey data. Thematic analysis is a simple and flexible research method well suited to the broad subject matter of this independent study (Nowell, Norris, Deborah, & Moules, 2017). The thematic analysis  will enable key themes to be identified for further discussion alongside white literature in my research portfolio.  Adams et al separates the grey data into  “grey literature”- not controlled by commercial publishing organisations such as internal reports, working papers and newsletters, “grey data” which is user generated web-based information such as Tweets, Blogs and Facebook status updates, and finally “grey information” which includes documents that are informally published or not published at all such as meeting notes, emails and personal memories (Adams, et al., 2016). Sourcing and processing the numerous types of data will potentially be time consuming. However,  categorising my findings and logging all relevant information in an appendices will enable an easier and more thorough analysis. One of Adams et als case studies used theory mapping to highlight key themes, (Adams, et al., 2016) which is a useful visual tool to connect ideas that can be modified to fit a researcher’s purpose (Gray, 2017). I feel this method will work well to present the key themes within the grey data highlighted through the thematic analysis. This will be followed by  an in depth discussion of these topics within my research portfolio.
It is my intention to use search engines to source grey literature, information, and data. Predominantly seeking relevant websites, blogs, and forums. I will use white literature to further support any highlighted themes where possible. If there is enough evidence to support my theory that singing is beneficial for pregnant and postpartum women then further investigation will be justified.
Due to time constraints and word count limitations my review process for the white literature began to head towards a rapid review (Grant & Booth, 2009). In order to cover enough existing research, I will need to not delve into a thorough analysis of every peer reviewed journal I find.  Grant and Booth warns that this form of review can lead to bias. However, as my intention is to synthesise my findings of both grey and white literature and seek all the potential positive effects of singing for pregnant and postpartum women, the need to avoid bias isn’t relevant here. However, I feel the area I need to ensure I avoid bias will be with current physiotherapy techniques and the possible relevance of voice training with regards to its effect on diastasis recti. Here I will take elements from the State of the Art review techniques, searching for papers that investigate physiotherapy for pregnant and postpartum women from the last decade, ensuring I am up to date with latest research and make an educated decision about how a singing class might fit into this field (Grant & Booth, 2009).
It became apparent at the time of writing this paper that useful articles would come from a number of the available journals, rather than from one particular journal. A few sources were discovered in the Journal of Physiotherapy, otherwise useful information was derived from the Journal of Voice, Journal of Women’s Health Physical Therapy, Journal of the Academy of Marketing Science, Obstetrics and Gynaecology and the journal Evolution and Human Behaviour, to name a few. This is largely due to how broad my search criteria are and the fact that I am needing to partake in some cross disciplinary research. Ensuring I manage my time well will be crucial if I am to cover all the data and complete my study within the given time constraints (Bell, 2005).
Aside from this, as previously stated it will be necessary to use well known search engines to source anecdotal experiences through blogs and personal websites in addition to books written by respected practitioners in the voice pedagogy field. I have earmarked Janice Chapman’s Singing and Teaching Singing: A Holistic Approach to Classical Voice” and Ron Morrison’s “If in Doubt Breath Out” as books of particular relevance, as I feel the Accent Method will influence my use of breath control and vocal exercises in the class. 
Critical Reflection
Having been committed to another subject matter for the first year of study, this independent study took me in a new direction. After a promising start, my research soon hit a stumbling block. I was enjoying the new subject matter and could see real promise in my intention behind the study. However, at the time of writing I was also juggling looking after a newborn, which was huge a draw on my time and attention. My son is exclusively breastfed and yet to accept a bottle, so he’s very dependent on me. Additionally, the nation was sent into a second lockdown since the global pandemic of COVID 19, so the opportunity for childcare to look after my eldest child was limited.  These contributing factors were mounting up and sleep deprivation was also taking its toll.  I could see that the standard of my writing was slipping, and I couldn’t regain the focus needed to truly move forward with my independent study. 
Taking the advice of Bell, I sought the advice from a trusted advisor (Bell, 2005). After discussing my work to date and having been given guidance on how to best move forward, I restarted my work with a new sense of vigour and focus. Though the discussion was promising, it became apparent that I would need to take a step back in my progress in order to move forward with better clarity. Further reading and synthesis of a new form of data that I hadn’t worked with previously would be necessary. This Independent Study took me down the route of working with grey literature, a form of data that has mostly been rejected in the world of research. The need for such data within certain research fields is now being discussed (Adams, Smart, & Huff, 2017; Adams, et al., Searching and synthesising ‘grey literature’ and ‘grey information’ in public health: critical reflections on three case studies, 2016; Pawson, Greenhalgh, Harvey, & Walshe, 2005; Paez, 2017), though it remains true that the use of such data needs to be thoroughly analysed to justify its use and hold any real value. 
Using this form of data proved to be extremely time consuming. Many hours were spent searching appropriate forums, websites, blogs and then searching for the relevant data within these. Appropriately referencing my findings also felt cumbersome, as the standard referencing platforms didn’t feel wholly suitable for some of the forms of grey data I was working with. Being a novice at both finding and presenting this form of data also exasperated these elements. 
Specific sources of data that I hadn’t even considered came to light through reading journals on using grey data, such as the numerous grey literature data bases and search engines including Grey Matters and Open Grey. Though these weren’t fruitful in this study I’m glad I used these search engines to feel confident my literature review was thorough. Additionally, these may well be a useful source of information in future research projects.
Aside from the time-consuming nature of working with grey data, I’m inclined to agree with Paev that the benefits of including the grey literature outweigh the time spent on the searches (Paez, 2017).  The combination of grey and white data as described in the realist review (Pawson, Greenhalgh, Harvey, & Walshe, 2005) enabled a deeper understanding of the subject matter, and ultimately reinforces my theory that singing would be beneficial for both pregnant and postpartum women. The grey data fed the direction of study, uncovering key themes that required further investigation.  Here it was possible to reinforce the grey data with relevant white data. 
Despite using them regularly as a new parent, it also hadn’t occurred to me to use forums as a source of grey data. I only thought to search forums such as mumsnet, madeformums and netmums relatively late in my research timeline. Again, the process of finding relevant data was time consuming. However, it provided invaluable insights to women’s experiences of having diastasis recti and also their views on attending classes after childbirth. 
To save time, future investigations would adhere to a more systematic approach to my review of grey data. I came across Nowell et als paper fairly late in my research process, which holds invaluable guidance on successfully implementing a thorough thematic analysis (Nowell, Norris, Deborah, & Moules, 2017). I felt I learnt useful research synthesis and coding methods a little too late for this particular independent study. However, it has been an invaluable learning process that will be hugely beneficial for future research projects.
 In keeping with Shon’s Reflection in Practise (Shon, 1987)  and influenced by Adams synthesis of the numerous types of grey data (Adams, et al., 2016), and Nowells guidance on a thorough thematic analysis (Nowell, Norris, Deborah, & Moules, 2017) as I find relevant data it will be categorised and documented in a spread sheet throughout the research process. This will enable a thorough analysis and synthesis of the data, while avoiding confusion with referencing grey data within the research portfolio in future research. This is how the Appendices of my Independent Study is currently presented; however, it came about through trial and error due to naivety of how to best find and present this form of data. 
My literature review process states that information would come from well-known search engines. However, as previously mentioned this hadn’t included specific grey literature databases. Additionally, in hindsight this is a hugely broad statement and does not appropriately categorise the many types of data. Typing “singing pregnancy health” or “Singing Diastasis Recti” brought up an abundance of information, which resulted in scrolling through a huge amount of irrelevant information. By simply adding “blog” ( as an example) to these words would immediately result in a more refined list of data, which would be more relevant to my study. A simple adjustment, which in hindsight seems obvious, but one I had to learn. 
Additionally, having now worked with grey data I have a better understanding of how to best source and present it, which will hopefully mean I will be more efficient in future projects.
Portfolio: Could a regular singing class benefit pregnant and postpartum women?
Thematic analysis of the data retrieved through a systematic review of grey literature and information (Adams, Smart, & Huff, 2017) highlighted some key themes. A small theory map was then created using these key themes. 
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There were a number of accounts that supported my hypothesis, and it became apparent that I am not alone in experiencing the benefits of singing during and after pregnancy. Women have either theorised that singing could slowly rehabilitate the abdominals:
“Perhaps the isometric exercise of singing, which utilizes the abdominal muscles (including the transverse), is able to work in the same manner as the exercises recommended by Noble and others, helping many singers to rehabilitate their abdominal muscles gradually as they return to singing.” (Will, 2013)
While others attributed their recovery from diastasis recti to the fact that they sang to their baby regularly.
“When I sing, I notice that towards the end of a long note, my ribs come together and my abs tighten in a way that helps diastasis recti recovery….My abdominal gap went from a 3-finger width to less than half a finger in less than 6 months...” (Frederick, 2020)
Additional benefits discussed included singing training aiding in childbirth (Bishop, 2020), singing during childbirth giving strength and pain relief  (Swindler, 2013), as well as singing after childbirth helping with mental health.  
“ I find happiness in singing. It relieves stress, heightens your mood, and masks the silence.” (Frederick, 2020)
Aside from singing some women expressed that the breathing exercises suggested in the advised physiotherapy were the key to their diastasis recti improving.
“…BTW the breathing exercise is how I fixed mine. I went from a 4+ to a 1, meaning 4 finger withstands space to 1…” (Shortsleeve, 2020)
There is a lot of emphasis on this in women’s health websites and personal blogs, online journals and personal trainer websites (Dellitt, 2020; Shortsleeve, 2020; NHS, 2020; Doucleff, 2020; Bishop, 2020; Cates, 2020; Letendre, 2020; Raspel, 2015). The Bloom method stood out as a particularly relevant exercise programme specifically catered for pregnant and postpartum women.  Diaphragmatic breath control exercises are the foundations of this method, and the founder accredits correct and regular breathing exercises to the reduced likelihood of a number of pregnancy ailments alongside many other additional benefits.
“When it comes to avoiding discomforts such as breathing 
challenges, low back, and various pelvic pain disorders, our diaphragmatic breathing techniques are the stars of the show. These same techniques when applied with re-patterning daily breathing and movements along with the way we apply them to exercise can even help in the prevention of many pregnancy-related injuries, in digestion, boost immunity by circulating lymphatic fluid, and assist in the labour and birth process. The benefits are truly endless!” (Cates, 2020)
Additionally, a review of various forums for pregnant women and mothers indicated a lack of awareness or understanding of diastasis recti among women. 
“When I do sit ups (about the 4 times i've tried! ha ha!) there is a sort of bluge (sic) when I sit up between the muscles. I thought I would give it time and tense them when walking about etc, but DD is 2 now and they haven't gone back.....:(“ (she22owt, 2010)
Those who knew that they had the condition struggled to fix it,  unsure of the best methods to treat it. Others felt they were not being taken seriously at their GP,  with incorrect advice being given and women describing being in daily unbearable back pain as a result of the diastasis recti. 
“He said that yes he can feel a gap in my muscles but there is nothing which can be done apart from doing sit ups. Told me to go home and do situps and lots of cardio work and then come back in 6-8 months. I said what about the pain, he said continue taking painkillers every day and it should get better with cardio and sit ups. I said I thought sit ups I should not do but he said no there is no problem with them” (Annonymous, 2010)
The research found indicates that the best form of treatment for diastasis recti continues to be debated. Sancho et als research suggested activation of the recti abdominus through stomach curls narrow the inter-rectus distance (IRD), comparative to rest (Sancho, Pascoal, Mota, & Bø, 2015) and the “drawing in” techniques, which activates the TA, results in the IRD increasing (Pascoal, Dionisio , Cordeiro, & Mota, 2014). However, more recent research suggests that women suffering with diastasis recti experience more linea alba (LA) distortion than those who do not have diastasis recti, and the LA needs to have “stiffness” in order to adequately support abdominal contents and prevent its protrusion through the LA. Therefore, limiting distortion and maintaining a wider IRD encourages LA Stiffness to resume, enabling rehabilitation of the LA (Lee & Hodges, 2016). Engagement of the TA is vital for this as the contraction of this muscle is lateral (Karunaharamoorthy, 2020) which enables the stiffening of the LA. Additionally, further investigation suggests that the IRD narrowing during a stomach curl can be attributed to the “massing up” of the recti abdominus during this exercise, as opposed to actually decreasing IRD permanently (Beamish, Green, Nieuwold, & Mclean, 2019). 

Hanifs study indicates that though the full sit up is detrimental to diastasis recti rehabilitation, by just lifting the head off the ground and isolating the activation of the recti abdominus, whilst using an abdominal binder to hold the muscles together, women can improve their diastasis recti significantly (Hanif, 2017). It appears the use of binders provides additional support for the LA enabling the diastasis recti to recover. Hanif’s study is not the only one to suggest supporting the abdominals in diastasis recti rehabilitation, Acharry and Kutty’s research also advised supporting the abdominal wall with hands or use of a towel or sheet (Acharry & Kutty, 2015). It’s apparent that limiting distortion of the LA is paramount, and though this chosen method of physiotherapy does not particularly support my theory of a singing class being beneficial for women’s recovery, it’s a crucial piece of information to be considered while planning the content of the class. Perhaps the use of binders will be a useful aid, to guarantee women have the necessary abdominal support. Additionally, having the knowledge of how our abdominals and the LA function after childbirth is essential in order to ensure no activity is undertaken that is potentially detrimental to a woman’s recovery during the class.

Sharna et al saw overwhelmingly positive results in their study on postnatal exercise for diastasis recti. The researchers formulated a targeted exercise regime consisting of isometric contractions of the TA, resistance training and cardio exercise. The programme included both women who had trained during pregnancy and who hadn’t trained, and concluded that women using this programme, whether they exercised previously or not, could all improve their IRD (Sharma, Lobo, & Keller, 2014). 
A blog was found detailing the exercises used in Sharna et als study.
“Sitting on the floor cross-legged, with our hands on our bellies, we all take a big breath. "Let the belly fully expand," Keller says. And then as we exhale, we suck in our belly muscles — as far back as they'll go, toward the spine. "Now we're going to stay here near the spine. Hold this position," she says. Then we take tiny breaths. With each exhale, we push our stomachs back further and further. "Tight, tighter," Keller chants, rhythmically. You can do the exercise in several different positions, Keller says: sitting crossed-legged, sitting on your knees, standing with knees slightly bent, on all fours or laying on your side in the foetal position. The key is to be sure your back is flat...” (Doucleff, 2020)
Unlike Hanif and Acharry and Kutty’s research there is no use of binders here, and it is specifically stated that the back should remain flat. This indicates that the activation of the rectus abdominus is minimal, as the function of the rectus abdominus is trunk flexion (Shahid, 2020). Instead, it’s clear that the activation of the TA is paramount here, as the TA activates in the act of breathing before the rectus abdominus and increases in activation as we come to the end of our breath (TROYER, , ESTENNE, NINANE, GANSBEKE, & GORINI , 1990).  
To validate a singing class in conjunction with these existing physiotherapy exercises, we need to  consider how we adapt the use of our breathing mechanism for singing.   When we sing we move into a conscious breathing pattern and inspiratory muscles that would usually relax need to be intercepted by engaging the abdominal muscles used in exhalation, known as respiratory braking (Watson, 2014) .  In order to control the exhaled breath, we primarily use the abdominals: The TA, internal obliques, external obliques, and rectus abdominus (Germain, 2015). To create louder sounds the pressure from the lungs needs to increase which requires a more intense response from the abdominal muscles (J.Davisa, 2001) The TA is more active towards the end of the breath (TROYER, , ESTENNE, NINANE, GANSBEKE, & GORINI , 1990) and as pitch and volume increases (Macdonald, Rubin, Blake, Hirani, & Epstein, 2012; Christin Ray, 2017). 

Singers use breath control exercises that specifically target the TA in order to better control the exhaled breath (Chapman, 2007). The “drawing the belly towards the spine” (Doucleff, 2020) description from Sharna et als study is particularly relevant to the accent method, where the exercises are all based upon the “belly in” technique, using an assortment of rhythmic patterns on the exhaled breath to help develop better breathing and support for singers (Morris & Hutchinson, 2017). The use of rhythmic patterns on the exhaled breath increases the air flow rate (Kotby, Shiromoto, & Hirano, 1993), which would require more response from the TA (Macdonald, Rubin, Blake, Hirani, & Epstein, 2012; Christin Ray, 2017).   This would suggest that such breathing exercises activate the TA in a way that could be beneficial for postpartum recovery, by enabling the stiffening and rehabilitation of the LA, while also gently working the TA and improving the laxity of the muscle.
Additionally, the description of releasing the abdomen to ensure the women gain a full breath of air is similar to the renowned  SPLAT ( singers please loose abdominal tension) technique, pioneered by Janice Chapman (Chapman, 2007). Chapman is an advocate of the Accent Method and also integrates singing exercises that involve the activation of pelvic floor as part of her training (Chapman, 2007), which is essential in pregnancy and postpartum recovery to prevent urinary or faecal incontinence (Boyle, Hay-Smith, Cody, & Mørkved, 2017).  Therefore, the physiotherapy methods described in Sharma et als study is a positive indication that a singing class incorporating breathing and vocal exercises influenced by the Accent Method could be an aid in postpartum recovery.   

Aside from Sharma et als method reinforcing my hypothesis, by avoiding trunk flexion as suggested in other methods there is also no risk of distorting the LA. Sharma et al boasts results in as little as 6 weeks, but these women needed to repeat the exercises daily (Sharma, Lobo, & Keller, 2014). I feel it’s important to note that committing to a daily routine is not achievable for all women, being realistic with what women can achieve is very important for me, where there is already a lot of pressure for women to “bounce back” after pregnancy (Gelbart, 2020; Scott, 2019). Anecdotal experiences found in grey information gives reason to believe that singing could instead enable the slow rehabilitation of the abdominals.
“Perhaps the isometric exercise of singing, which utilizes the abdominal muscles (including the transverse), is able  to...rehabilitate their abdominal muscles gradually...” (Will, 2013)
 My focus will be on educating women and enabling them to heal in body and mind in a time frame that suits them, as opposed to striving to achieve their pre-pregnancy figures as quickly as possible. 
As Pawson stated, if using purely white literature you will often find research papers that conflict one another (Pawson, Greenhalgh, Harvey, & Walshe, 2005). Hanif’s focusses on the recti abdominis and Sharna et als the transverse abdominis, and yet both had the desired results. Without the grey literature found detailing the content of Sharna et als study, my research would be lacking the deeper understanding gained via this first-hand experience documented in a blog. This reinforces my decision to implement a realist review by combining grey and white literature.
Though I do not want the class to be too reminiscent of a physiotherapy session, it’s important I take into consideration the guidance of those that specialise in that area, to ensure my class is safe and beneficial for the women who take part. As a professional singer and vocal coach, the conditioning and awareness of the abdominals used in respiration is something I might take for granted. Many pregnant women or mothers may be unsure if they are targeting the right muscles from an online explanation alone, or that they are correctly executing the exercises.
“… I have pelvic floor, tilts and tummy breathing but seem to be struggling getting any real life into my transverse abdominals!!” (P, 2019)
 Waiting times to receive care on the NHS is taking as long as 4 months (Zuke, 2019). Seeking private physiotherapy is likely to be unaffordable for some (Saligheh, McNamara, & Rooney, 2016), so creating an affordable group singing class to educate women and begin the rehabilitation process could be a solution to this problem.
Both grey and white literature dictate that breathing exercises have proven to be an integral part of rehabilitation. Breathing exercises are also paramount for voice training, therefore perhaps a slightly adapted breath control regime that incorporates elements of the physiotherapy exercises will be a useful segment to the class. However, the session will otherwise continue as a normal singing class, moving onto vocal exercises and a song.  Considering appropriate vocal exercises is therefore also necessary. As a vocal coach, I have used semi occluded vocal tract (SOVTs) exercises for many years. Research has proven the many benefits of these in recent years (Titze, Voice Training and Therapy with a Semi-Occluded Vocal Tract: Rationale and Scientific Underpinnings, 2006). Among the many benefits phonation threshold pressure and vocal fold vibrational amplitude and collision forces are reduced during SOVTs due to slightly separated vocal folds (Titze, 2018). This element is of particular importance for me as I will predominantly be working with beginners in a group setting, SOVTs are a great way of working the beathing mechism and warming the voice adequately while ensuring no one is fatiguing their voice.
Chapman suggests lip trills and tongue trills “…can be done at various non-singing times of the day while washing up or even in the shower.” in order to ensure the vocalist doesn’t overwork (Chapman, 2007). Perhaps developing a simple breathing and vocal exercise regime to be done during such times would be a beneficial tool for women. The intention being to effectively work the TA regularly in between attending the group classes. Committing to such a task alongside regularly singing to their baby may feel more achievable for busy mothers, where having the time for themselves is a considerable element in staying active after childbirth (Saligheh, McNamara, & Rooney, 2016). Of course, without research into the effectiveness of both the group singing class and vocal exercises this is purely speculation at this stage.
Forums provided valuable insights to women’s’ struggles with finding time to attend classes after having children.
“A lot of mums that are getting back into shape speak of their several trips to the gym per week and going out running etc however I have no access to childcare so this isn’t an option for me.” (M, 2019) 
This was in reference to exercise classes, where classes that children could attend, or online platforms were often favourable.
“… ask if you can take baby with you. I did an adult ballet class…the music was very soothing for my babies so they tended to go to sleep…” (G, 2019)
“I do YouTube workouts in an evening…once the kids are in bed.” (G R. , 2019)
These experiences found in the grey information are confirmed in Salingheh et als research, where childcare, fatigue, lack of time and motivation and the unaffordability of classes were all discussed as reasons for not attending. Additionally, women expressed that attending a class that was specifically for mothers, allowing for a group chat after, would be of particular interest (Saligheh, McNamara, & Rooney, 2016). This further emphasises the need women have for a support network and the longing to be around other people who are in a similar situation. Those who cannot meet face to face regularly use online platforms to find that support network, which is reflected in the sheer number of users of the forums found during the realist review. A singing class will be offering women the tools to heal in body and mind, so that they can move onto exercise at a later date, should they wish too. Offering a singing class that women can attend with their babies will hopefully make it more accessible, while also exploring the possibility of online classes for those who cannot attend in person.  Data sourced in forums also indicates that there is a serious need for a greater awareness of diastasis recti. Posts from as recent as April 2020 highlight that often diastasis recti is only something  women are aware of once it’s a problem for them.
“My midwife has just confirmed that the coning is the muscles coming apart and to try and to gentle exercise to strengthen the inner core and stop it worsening I wish I knew about this in advance…” (Chloe87, 2020).
An awareness of diastasis recti early on in pregnancy might enable women to take preventative measures. Preventing the diastasis recti entirely might not be possible for some, but by continuing to work the TA throughout pregnancy and avoiding movements that can exacerbate the condition, may at least ensure a significant gap isn’t created. As Falzone found, only 12.5% of women who exercised during pregnancy had diastasis recti after childbirth compared to 90% of those who didn’t (Falzone, McCaslin, Patel, & Ulery, 2005). Given diastasis recti effects two thirds of women 6 weeks postpartum (Jorun, Tennfjord, Hilde, Ellström-Engh, & Bø, 2016) you would assume this would be discussed with every woman in the early stages of pregnancy as part of general prenatal practice, but this does not appear to be the case. One of my aims and objectives for this research was to raise awareness for women’s health, and these findings reinforce the need for this. Offering a singing class that educates women and offers some tools to assist them in recovery is one thing. However, the impact of this would be limited unless the class is available and accessible to all women across the country. This is a predicament that needs further consideration.
Another interesting observation that one trained singer made was that she felt her training had given her abdominals the strength to aid in pushing stage of labour. 
“The abdominal strength I had developed for breath support allowed me easy access to the muscles used to push the baby out when the time came.”(Bishop, 2020)
It’s hard to know exactly what was meant by her statement. However, It’s important to note that research suggests that actively pushing during active labour can be detrimental to both mother and baby (Simpson, 2006). Instead, women should wait for spontaneous pushing (Sampselle & Hines, 1999).  Another woman felt singing during her contractions gave her the strength to birth without any pain relief. 
“I found my center, my source of power. It was like magic. For me, singing during a contraction was like singing with Your diaphragm powered by an ocean wave.” (Swindler, 2013). 
The slow extended exhalation of breath used in singing is similar to the breathing exercises taught in Hypnobirthing, which is thought to increase pain tolerance and reduce anxiety (Ners, 2017). Perhaps a regular singing class during pregnancy could educate women on the respiration mechanism and teach appropriate breath control. This is a very important element to take into consideration while planning the classes, ensuring all aspects of the class are based on the most recent research and that the reasons behind the class and the exercises included are clear.
Many psychological benefits to singing in postpartum recovery were mentioned within the grey data sourced. These included heightened mood, soothing baby, bonding with baby, ease of stress and loneliness and feeling more creative (Frederick, 2020). Where the physiological benefits of singing to pregnant and postpartum women have yet to be investigated, the psychological benefits of singing have been researched far more thoroughly.  Persico et als study concluded that where mothers sang to their babies in the months following their birth, babies cried less, suffered from colic less, slept better at night and the women themselves perceived less maternal stress then those who did not sing to their babies (Persico, et al., 2017). A particularly noteworthy element to this study is that the women were taught numerous lullabies to sing during pregnancy and were asked to choose a favourite to sing to their growing bump as a leitmotif, which they could also sing to their babies once they are born. Research gives reason to believe that babies recognise their mothers voice while In the womb and therefore from birth (Kisilevsky, et al., 2003) and new born babies up to the age of 4 months also have significant neurological responses to simple melody they have repeatedly heard while in the womb, suggesting they remember the melody (Partanen, Kujala, Tervaniemi, & Huotilainen, 2013). De l’etoil’s study further emphasises the concept that singing to a newborn child can reinforce the maternal bond (l'Etoile, 2006).  The use of a chosen song as a Leitmotif is a lovely concept to be included in a pregnancy class. A concept that is further reinforced by the supporting research suggesting it could enable bonding during pregnancy and be used as a tool to soothe the baby and strengthen the maternal bond after birth. This is another positive indication that a singing class would be beneficial for pregnant and postpartum women.
Weinstein et als study states that group singing leads to social bonding and releases endorphins helping with pain management (Weinstein, Launay, Pearce, Robin, & Stewart, 2016).  Pregnant women regularly experience many ailments, particularly once they reach the third trimester, where two thirds of women experience back ache and one fifth suffer from pelvic girdle pain (Liddle & Pennick, 2015; Mackenzie, Murray, & Lusher, 2017).  Additionally, some women experience pain after having a caesarean or assisted delivery for over 6 months after giving birth (Declercq, Cunningham, Johnson, & Sakala, 2008).  If a regular singing class could help women with pain management then this is another physiological benefit to a regular singing class.
Kang et als study sought to accumulate all the available research on the benefits of singing and found an abundance of positive side effects. This included enhanced respiratory muscle strength and control, which is particularly relevant to my theory of woman using singing to help maintain the condition of their abdominals during and after pregnancy. The study also reinforced the positive effects of singing with regards to psychological benefits, such as the release of endorphins leading to improved personal happiness and a sense of euphoria (Kang, Scholp, & Jiang, 2018). Kang et al concluded that singing should not be a privilege of professional singers but should be universally used by the general public and had potential for use in clinical guidelines in the healthcare and professional industry. 
In addition to these findings a recent study concluded that women who took part in a regular group singing lesson after giving birth recovered from postpartum depression faster than those who did not (Fancourt & Perkins, 2018) . This is a significant finding as 70-80% of women experience baby blues and 10-20% experience postpartum depression, with reason to believe that it could be double this amount as so many women with symptoms go unreported and untreated (Carberg, 2020). As a result of Fancourt & Perkins research a regular singing class was created called Melodies for Mums, which is run in Greenwich, London. Run by the not-for-profit social enterprise Breath Art Health Research, the class is free to attend and is proving popular enough to start branching into other London Boroughs (Melodies for Mums, 2020). The research was funded predominantly by the  Arts Council England Research Grants Fund. I find this promising for my own endeavours, as it’s clear that there is a need for this sort of provision, which has been acknowledged by this grant scheme.  
Melodies for Mums isn’t the only class of this nature,  a class called “ Mama Tunes” is a singing class for parents and young babies run in Wales. It originated in London in 2012 and resembled what Melodies for Mums now offers but was under the name Womb Song. This class was procured in the US and has since been developed, offering community singing circles, labour and birth support, mother blessings and education (Womb Song, 2020). 
As far as I can tell there are no classes that have undertaken the research I am or seeking to tailor the classes to both pregnant and postpartum women’s needs, both psychologically and physiologically. It is important to research other available classes to ensure my class is offering something new, and that I am not delving into a saturated market. Additionally, morally I do not want to create a class where someone else is trying to establish themselves with the same concept.
Conclusion
To conclude I would like to refer back to the questions in my literature review process:
1) What physiotherapy is recommended for postpartum recovery? And how could a regular singing class support this?
It’s apparent that there still isn’t a significant amount of conclusive research as to the best form of physiotherapy for sufferers of diastasis recti. Promising results have been found with varying methods. However, working the transverse abdominus to prevent distortion of the linea alba appears to be the most beneficial method according to the most recent research. 
Breathing exercises to activate the transverse abdominis are suggested regularly in both grey and white literature, with particular reference to the “drawing in” method. Singers regularly use breathing exercises that work the transverse abdominis to improve technique. Referencing current physiotherapy research alongside research on how the breathing mechanism adjusts for singing gives reason to believe that a regular singing lesson could appropriately work the transverse abdominis to aid in diastasis recti recovery. 
2) What are the known benefits of singing? And how might these benefits be of particular relevance for pregnant and postpartum women?
Research has highlighted many benefits to singing. Physiological benefits include increased lung vital capacity and enhanced respiratory muscles. Singing is known to release oxytocin and endorphins which heightens mood and can also aid in pain management. Additionally, group lessons enhance social bonding and an individual’s sense of belonging. 
My hypothesis is that regular singing lessons for pregnant and postpartum women, with a particular emphasis on education and the use of the breathing mechanism,  will result in the knowledge and enhanced respiratory muscles that professional singers benefit from. The conditioning of the transverse abdominis in particular, may help prevent or heal an existing diastasis rectus and improve the laxity of the abdominals generally. This process would then enable women to begin safely exercising in their own time, without risking worsening their diastasis recti.  This is purely speculation until the necessary research has been orchestrated to either prove or disprove the theory. 
Singing appears to have a positive impact on both mother and baby during and after pregnancy. Research found that babies recognise a melody they have regularly heard in the womb, and this melody will be soothing for them after birth. Babies who were regularly sung to cried less, suffered from colic less, slept better at night and the women themselves perceived less maternal stress. Women who regularly sang to their bump increased the maternal bond, which continues after birth through singing to their baby. 
Another key piece of research also proved that women who took part in group singing classes recovered from postnatal depression faster. What is promising for my own endeavours is that funding has been secured to run a regular singing class for women suffering from postnatal depression in London because of this research. All these elements suggest that a regular group singing class would be beneficial to mother and baby through pregnancy and after birth both physiologically and psychologically. 
3) What training methods, vocal exercises and resources are best suited to the class?
The physiotherapy breathing exercises appear to be well suited to a class influenced by the Accent Method. The description of this exercise is reminiscent of the “belly in” breathing with rhythmic patterns used in Accent Methods training. The intention being to work the transverse abdominis in the same way the physiotherapy suggests. This would progress to semi-occluded vocal tract exercises ( SOVTs) as a vocal warm up, again influenced by the rhythmic patterns of the accent method, then finally a song.  SOVTs are research approved vocal exercises, improving airflow through the glottis while remaining a low impact, and therefore safe, vocal exercise to implement with unexperienced singers in a group setting.
The classes would have minor adjustments depending on if they are a pregnancy class or postpartum class. For example, the pregnancy class would incorporate an element of breath control work described in hypnobirthing, proven to aid in anxiety and pain management. 
The incorporation of all these elements has the potential to deliver a singing class that fulfils the physiological and psychological needs of pregnant and postpartum women.
Final Thoughts
What is disconcerting is the lack of conclusive research and awareness of diastasis recti with pregnant women. Given the number of women who have diastasis recti after childbirth, and the physical implications of it,  you would assume it would be discussed in the early stages of pregnancy as part of prenatal practice with each individual’s care provider.
It is apparent that research to prove or disprove the hypothesis that a singing class could reduce the likelihood or size of the diastasis recti is needed. As well as the possibility that continuation of the singing classes after childbirth contributes to rehabilitating the muscles. There are many things to consider and variables at play. Such as, how often and for how long would the women need to complete the breathing and vocal exercises to see any benefits? If any at all. 
There is no denying that a singing class has many benefits for both pregnant and postpartum women, and their babies. However, my main hypothesis that a singing class could aid in diastasis recti recovery, or indeed prevention would require further action research.
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Appendices A: Grey Resources- Singing in pregnancy, childbirth and after childbirth
Grey Information- Doctorate Thesis
Will muses in her Doctorate thesis; Pregnancy and Postpartum: A Guide for Singers:
“Perhaps the isometric exercise of singing, which utilizes the abdominal muscles (including the transverse), is able to work in the same manner as the exercises recommended by Noble and others, helping many singers to rehabilitate their abdominal muscles gradually as they return to singing.” (Will, 2013)

Grey Data- websites, online Journals and blogs.
Bishop reflects in her blog Singing and Pregnancy: A Singer's Perspective:
“The abdominal strength I had developed for breath support allowed me easy access to the muscles used to push the baby out when the time came.”(Bishop, 2020)
Frederick, as a non-singer, lists an abundance of positive experiences she had after giving birth as a result of singing including heightened mood, soothing baby, bonding with baby, ease stress and loneliness, feeling more creative and Diastasis Recti recovery, stating:
“When I sing, I notice that towards the end of a long note, my ribs come together and my abs tighten in a way that helps diastasis recti recovery. Sounds crazy, right? My abdominal gap went from a 3-finger width to less than half a finger in less than 6 months.” (Frederick, 2020)
Swindler attributes her strength during childbirth to sing during her contractions:
“I found my center, my source of power. It was like magic. For me, singing during a contraction was like singing with your diaphragm powered by an ocean wave.” (Swindler, 2013). 
Advice from a professional singer and teacher on helping prevent DR or atleast stop it getting worse
“And when I say “right type of exercise”, I mainly talk about utilising and strengthening your transversus abdominis (TA). It is one of the most important muscles for singers anyway, so I hope yours is already in half-decent shape. This means:…
Do:
· contract your core, and use and strengthen your transversus abdominis (pull in your navel during daily tasks, be it lifting or exercising, and do exercises specifically aimed at strengthening your TA)
· get up the right way (don’t roll up your spine and jump out of bed or off the sofa, but contract your TA, bring your legs together, roll over and get up sideways for a while)” (Raspel, 2015)

Appendices B Grey Data- Breathing exercises- websites and blogs.

Nhs guidelines advising breathing exercises to tone stomach muscle.

“Stomach exercise
This exercise can help you tone your stomach muscles: 
1. Lie on your side with your knees slightly bent. 
2. Let your tummy relax and breathe in gently. 
3. As you breathe out, gently draw in the lower part of your 
stomach like a corset, narrowing your waistline. 
4. Squeeze your pelvic floor muscles at the same time. 
5. Hold for a count of 10, breathing normally, then gently release. 
Repeat up to 10 times.”
Below is a blog account detailing the exercises used in Sharma et als study (Sharma, Lobo, & Keller, 2014). All women taking the class saw great improvements in their Diastasis Recti. 
"The exercise is a very small, very intense movement that's
 almost imperceptible," Keller says. "OK. We're going to do another set."
“Sitting on the floor cross-legged, with our hands on our bellies,
 we all take a big breath. "Let the belly fully expand," Keller says.
And then as we exhale, we suck in our belly muscles — as far back as
 they'll go, toward the spine. "Now we're going to stay here near the spine.
 Hold this position," she says.
Then we take tiny breaths. With each exhale, we push our stomachs back
 further and further. "Tight, tighter," Keller chants, rhythmically.
You can do the exercise in several different positions, Keller says: sitting 
crossed-legged, sitting on your knees, standing with knees slightly bent, on
 all fours or laying on your side in the foetal position.
The key is to be sure your back is flat, and that you do the exercise 10 
minutes each day, changing positions every two minutes or so. For the rest
 of the time, your belly is pulled all the way back into the spine.”
Aaptiv is an online magazine which also has an App that helps subscribers get into a routine of exercise that best works for their needs. Under the page for pelvic floor health, it suggests breathing exercises can aid in postpartum recovery:
“Certain breathing exercises can assist in pelvic floor recovery as well.
 Practice using your diaphragm, a yoga trick with sound medical backing.
 Here’s how to do it: as you inhale, allow your rib cage to open and
 belly to expand, instead of just breathing through your chest.
Then, when you exhale, pull your transverse abdominal muscles inward 
and lift “up” through your pelvic floor. This in-out method of focus
 breathing creates stability, which helps when you run or do any form 
of exercise.”(Dellitt, 2020).
“Shape” is an online magazine dedicated to health a fitness. Amongst its various articles is one giving advice on how to heal Diastasis recti. The writer had interviewed a professor of Obstetrics  Gynaecology and reproductive sciences, alongside a Dr and  yoga instructor to impart their knowledge on postpartum recovery. One of the advised rehabilitation exercises was a simple breathing exercise:
“How to do it: Sit or lie down and inhale through nose into back body 
and sides of waist. On the exhale, open mouth and exhale the sound 
"ha" over and over again while concentrating on ribs drawing toward 
each other and waistline narrowing.
Why it works: "This is extremely important because breath is so 
connected to the core, and after having a baby, your ribs splay open
 to create room," says McGee. (Re-)learning how to breathe
 with the diaphragm allows the area to start to come back together, 
she notes.” (Shortsleeve, 2020).
Multiple other exercises were also suggested. In the comments section below a woman had commented on the piece stating that the breathing exercises is what had rehabilitated her Diastasis Recti.
“Id like to see some workouts that are diastasis recti safe that will
 help get my flat tummy back. I've done baby bootcamp DR recovery,
 Natalie Hodson. and MuTu system so I feel like my DR is fixed but 
now I'm not sure what about workouts are save post DR recovery.
 BTW the breathing exercise is how I fixed mine. I went from a 4+
 to a 1, meaning 4 finger withstands space to 1. But now I want to 
get some nicely define abs and I'm not sure which workouts are safe”
 (Shortsleeve, 2020)
This woman was clearly committed to healing her Diastasis Recti and it is reassuring to see that she attributes her recovery predominantly to the breathing exercises. This is a strong reinforcement for a singing class to be beneficial for postpartum women to help them with their abdominal rehabilitation.
Bloom method
This is a prenatal and postpartum exercise programme catered to the changes a womens body goes through. The foundation of these work outs it that women need to ensure they are utilising diaphragmatic breathing and engaging the inner core muscles- such as the transverse abdominus.

“As you inhale, fill the ribcage & belly with that same gentle 
breath. The exhale is where we change things up a bit. As 
you exhale, to make a powerful ssssss sound (The Bloom Method 
calls this a resisted exhale) and with the first S that comes off 
your lips, start to lift the pelvic floor muscles (from the sides, 
front and back, lifting everything upward). 
This is quickly followed by your core engagement, as you start to
 	wrap your abdomen as if you were tightening a corset around your 
torso. You can imagine the activation moving up the core with the 
exhale [hip bones draw in towards one another, then the mid-
section wraps, and lastly your ribcage knits together] 
Take your time allowing your breath to be deep and expansive, yet 
slow and controlled. Think about naturally filling the ribcage & belly 
during the inhale, with the last 1/3 of this breath moving into the
 	chest while you concentrate on “hugging baby’ tightly on the exhale
 	to tap into your deep core activation. 
Remember to always lead with the pelvic floor on the exhale and 
engagement as forgetting this step can cause a downward pressure 
that can weaken the muscles of the pelvic floor.”
Trust pilot review of the bloom method showing the appreciate of the breathing exercise.
“Loving the bloom method for my post natal recovery.
 Finding the breathing exercises really beneficial to get
 reconnected to my body ans my breath.” (Letendre, 2020)

Appendices C: Grey Information- Forums- Women’s experiences and understanding of Diastasis Recti
Forums proved to be a valuable source of information to decipher the awareness of Diastasis Recti. It was apparent that there was a general lack of understanding and awareness of Diastasis Recti or appropriate exercises, or when given the exercises by a physio therapist not being sure if they are working correctly.
“Out of interest what exercises did she give you? I have pelvic floor,
 tilts and tummy breathing but seem to be struggling getting any 
real life into my transverse abdominals!!” (P, 2019)
Many women are naturally upset and frustrated about their new bodies.
“I can still dip my hand in between mine IYSWIM. I get a LOT of
 lower back pain. It hadn't occurred to me that this might be the
cause. When I do sit ups (about the 4 times i've tried! ha ha!) 
there is a sort of bluge when I sit up between the muscles. I 
thought I would give it time and tense them when walking about 
etc, but DD is 2 now and they haven't gone back.....:(“ (she22owt, 2010)
Suffering with debilitating back pain and unhappy with the physical appearance of the Diastasis Recti.
“Back pain is something I have suffered with terribly since my
 eldest was born. Just simple things like bending over the bath
 to wash my hair can be agonising now and I can be in tears 
doing that, so I dont do it any more. Even bathing the kids can 
make it really hurt. My weight doesnt help the matter I know 
but even so, its still horrid to be looking and feeling like a
 heavily pregnant lady!” (Annonymous, 2010)

“…I constantly look pregnant, even if I was any size it would
 look like that as it comes from up the top area. Yes also the pain…
the most simple of things are painful. I was taking co codamol, 
trying to keep off it but it's so hard, they're only the ones from 
over the counter but I was taking the max amount allowed 
and ibuprofen too so been trying not to take anymore. I really 
don't want to go to the Dr but I am going to as I am nearly 27 
and in agony permanently with 2 youngsters just isn't good is it, 
as you will know. I was neglected in pregnancy with my care so
 it all just really annoys and upsets me everything that's related
 to 1 pregnancy.” (Annonymous, 2010)
It’s apparent a lot of women have felt neglected by there GP, being dismissed over their concerns about their appearance and more importantly the pain they are experiencing. Rather concerning that it appeared some women were being  given the wrong advice entirely:
“went to the GP and he said I am just fat [image: :(]

He said that yes he can feel a gap in my muscles but there is 
nothing which can be done apart from doing sit ups. Told me
 to go home and do situps and lots of cardio work and then come 
back in 6-8 months. I said what about the pain, he said continue
 taking painkillers every day and it should get better with cardio 
and sit ups. I said I thought sit ups I should not do but he said no 
there is no problem with them” (Annonymous, 2010)

“My eldest is 5, youngest 2. I had separated stomach muscles after 
my 1st, he was 9lb 14oz, I am 5ft 2in and was then petite in size.
Well I have been told that I had those by the Dr but then wasn't
given any advice.

I have been having agonising back ache for ages now and it really gets
me down. My stomach is a funny shape too which also gets me down
esp as I am trying to lose weight but it's not showing on my tum 
because of these muscles, it like I said, does really get me down. Esp 
with the weight loss.

I have seen some different views through googling, exercises you can
 do etc. But I have also seen a couple say they wont be repaired
 without surgery.” (Dan24fxs, 2010)
Interestingly even forums with posts from 2020 show the lack of awareness of Diastasis Recti, with women wishing they had known about it in early pregnancy in order to prevent it.
“My midwife has just confirmed that the coning is the muscles coming
 apart and to try and to gentle exercise to strengthen the inner cor
 and stop it worsening I wish I knew about this in advance and I'd 
have taken it more easy” (Chloe87, 2020).
This made me realise that the first time Diastasis Recti was mentioned to me was also after I had my child, as far as I’m aware this isn’t something that is discussed as part of practice for a mother’s wellbeing in the pregnancy midwife appointments. 
Women’s views on attending classes after having a baby
It became apparent that outside of classes that are specifically for babies, women would struggle to attend classes unless their children could come with them.
“A lot of mums that are getting back into shape speak 
of their several trips to the gym per week and going out 
running etc however I have no access to childcare so 
this isn’t an option for me.” (M, 2019)

“…look for adult dance classes in your area and ask if you
 		can take baby with you. I did an adult ballet class for a 
while and found that the music was very soothing for my
 babies so they tended to go to sleep for most of the class” (G, 2019)

“I used to go to an exercise class at the gym where you could 
take babies and toddlers with you. They either stayed in the
 pushchair or could lay/sit/run around during the class” (R, 2019)

Or opting for online platforms:
“I do YouTube workouts in an evening, anything between 20 mins 
and 60 mins once the kids are in bed.” (G R. , 2019)
Appendices D: Grey Literature search engines.
Below is a list of grey literature search engines and the number of relevant papers each supplied. Being a novice to using such online tools I was unsure which, or if any, of these search engines would provide relevant data. I kept my initial search broad, using “physiotherapy Diastasis Recti” and “Diastasis Recti” and “Linea Alba Pregnancy”.
1.Grey Matters
https://www.cadth.ca/resources/finding-evidence/grey-matters
relevant papers:0
2. GreyNet
http://www.greynet.org)
relevant papers:0
3. Grey Literature Report
http://www.greylit.org/home
relevant papers:0
4. OpenGrey bkl,m  
http://www.opengrey.eu
relevant papers:0
Unfortunately, no relevant data was sourced through these search engines at this time.
Appendices E: White literature quotes to support grey literature findings.
“Another technique is performed by inhaling deeply and then 
slowly blowing air out through a small hole between your lips 
while pulling the navel closer to the spine. This action initiates
 transversus abdominis firing (along with the internal oblique, 
the pelvic floor muscles, the diaphragm, and the multifidus).” (Lynders, 2019)- The Critical Role of Development of the Transversus Abdominis in the Prevention and Treatment of Low Back Pain
It is also well documented in the sporting field that not holding the breath and instead exhaling during excursion is paramount to execute resistance training, such as weightlifting, efficiently and avoiding injury (VERA, et al., 2019; Mak, Lai, & Alonso, 2015).  

Appendices F: Links to existing singing classes for pregnant or postpartum women.
Melodies for Mums: Melodies for Mums - Breathe Arts Health Research Programme for PND (breatheahr.org)
Mama Tunes: Mama Tunes – Natural Voice Network
Womb Song: Wombsong - wombsong
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