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The impact of the pelvic floor on respiration and singing in adults: Literature review 
 
  

 

This independent study will examine the literature on the function of the pelvic floor muscles during 

respiration, its connection to the whole body and its role in singing. The aim is to obtain new 

knowledge, deepen my understanding of this area and to apply findings to my own teaching 

practice. I am a voice, singing, yoga (movement) coach who works with acting and singing students 

in schools and other organizations and with anyone who is interested to explore their voice in my 

private practice. 

Particularly, I will focus on all diaphragms within the body and the role, function and anatomy of the 

pelvic floor, pelvic muscles and the pelvic diaphragm. I will also assess the link between the pelvis 

and the primary diaphragm. This study will examine the impact of the pelvis in respiration and in 

singing, and compare and analyse recent research.  

An increasing amount of scientific knowledge over the years has influenced our understanding of the 

role of all diaphragms in the body. The thoracic diaphragm used to be considered as the only 

diaphragm involved in respiration during singing and vocal training. Nowadays, it is known that this 

diaphragm separates thoracic and abdominal cavities and engages during respiration (McCool & 

Tzelepis, 2012). Hansen et al. (2014) specify that the thoracic diaphragm engages only during 

inhalation and stays passive during exhalation. This last definition opens new possibilities and raises 

new questions for singing practitioners by pointing out that there are other muscles involved in 

expiration, and therefore we can shift from the statement that the thoracic diaphragm is the only 

muscle engaged during respiration. 

To begin with, Viola Frymann was the first scientist who brought to our attention three diaphragms 

(Frymann, 1968). Speece (2001) and other scientific writings now point out four diaphragms of the 

body. Most of the literature agrees with Gordon & Reed (2018) who talk about four diaphragms that 

are mainly known in osteopathic medicine: the cranial diaphragm, the cervical diaphragm, the 

thoracic diaphragm, and the pelvic diaphragm.  Bordoni & Zanier (2015) assert that there are five 

diaphragms: the diaphragm muscle, the pelvic floor, the floor of the mouth, the thoracic outlet, and 

the tentorium of the cerebellum.  Other non-academic literature discusses six, eight and even twelve 

diaphragms. Not all studies completely agree with the names or the number of diaphragms but all 

mention the synchronous motion of all diaphragms of the body (Johnson, 1991) and their control of 

moving fluid through the body during breathing (Gordon & Reed, 2018). This is a very interesting 

fact. An understanding that the thoracic diaphragm is not the only diaphragm in the body employed 

during breathing is vital, so that singing teachers can move away from the narrow-minded statement 

of the thoracic diaphragm being the only muscle involved in breathing and singing. For that reason, 

this study will examine the role and integration of the pelvis in respiration and its connection to the 

thoracic diaphragm. 
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It is important to understand the role of the pelvis in respiration, but there seems to be 

contradictory literature on this. To summarize, the term ‘pelvic floor’ relates to the compound 

structure which closes the bony pelvic outlet and supports the pelvic organs. It is related to more 

than one organ system (Messelink et al., 2005) and forms the base of the abdominal cavity (Sapsford 

et al., 2001). To continue, the term ‘pelvic floor muscles’ refers to the muscular layer of the pelvic 

floor (Messelink et al., 2005), and constitutes of four principal layers: the endopelvic fascia, the 

muscular pelvic diaphragm (commonly referred to as the levator plate), the perineal membrane 

(urogenital diaphragm) and the superficial transverse perineii (Stoker, 2009), which are collectively 

called the pelvic diaphragm (Hartley, 1995; Dayme, 2009). However, Messelink et al. (2005) assert 

that the different aspects of the pelvic floor muscles and their function are hard to define. Rossetti 

(2016) states that usually, descriptions of the pelvic floor are ‘discordant’ and sectorial. 

 

 

Figure 1. Floor and walls of the pelvis (Moore, Dalley & Agur, 2011 p. 338). The diagram illustrates 

that the floor of the pelvis is formed by the pelvic diaphragm, encircled by the pubic bones 

anteriorly, the ilia laterally, and the sacrum and coccyx posteriorly. 

 

In addition to being aware of the anatomy of the pelvis it is important to recognise the role of the 

pelvic diaphragm in the body and in respiration. Currently, there are authors who consider the 

levator ani the only muscle of the pelvic diaphragm (Ayoub, 1979). This essay will work with Rossetti 

and Stoker’s description, in which the pubo-, ilio- and ischio-coccigeus form the pelvic diaphragm 

(Rossetti, 2016). In other words, Stoker (2009) defines the pelvic diaphragm as an important part of 

the pelvic floor and comprises the levator ani muscle (pubococcygeus and iliococcygeus), and the 

coccygeus.  
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Figure 2. (Moore, Dalley & Agur, 2011, p. 343). The diagram illustrates the muscles of the levator ani 

and coccygeus that comprise the pelvic diaphragm that forms the floor of the pelvic cavity – male 

(left) and female (right). 

 

Perhaps the most mutual agreement of all was the role of the pelvic floor muscles. The pelvic floor 

muscles enable proper bowel and bladder control, contribute to sexual function, and support the 

pelvic organs so that they are able to successfully operate, and assist in respiration (Berzuk & Shay, 

2015) - by contracting and relaxing (Messelink et al., 2005), and offering stability to core muscles and 

providing postural support (Hodges, Sapsford & Pengel, 2007). According to the Pelvic Floor Clinical 

Assessment Group of the International Continence Society, the function of the pelvic floor muscles is 

defined as ‘the ability to contract and relax the pelvic floor muscles voluntary and involuntary’ 

(Talasz et al, 2012, p. 709). To finish the description of pelvis function, it is significant to look at 

respiration. The pelvic floor muscles form the floor of the fluid-filled abdominal cavity, and 

contribute to control of the intra-abdominal pressure (IAP).  During effortless inhalation the thoracic 

diaphragm contracts, flattens and moves caudally towards the abdominal cavity. IAP rises, the 

anterolateral abdominal muscles relax and move to create space for digestive organs and the pelvic 

floor relaxes caudally. Interestingly, Peper & Cohen (2017) indicate that if one is feeling afraid, 

anterolateral abdominal muscles and pelvic floor muscles contract to protect the body. During 

expiration, pelvic floor muscles and anterolateral abdominal muscles tighten, go upward/in and push 

the digestive organs upward right before the thoracic diaphragm relaxes and relocates IAP from the 

abdomen to the thorax (Bolster et al., 2000; Talasz et al., 2011; Tahan et al., 2014; Gordon & Reed, 

2018). Being aware of the pelvis’s behaviour helps singing teachers to visualise and correctly address 

respiration. 
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I was excited and ‘engaged in ongoing discovery’ (Larrivee 2000: p. 294) when I found that there is 

strong evidence of pelvic floor muscles not working in isolation. Pelvic floor muscles cooperate with 

muscles of the abdominal cavity (predominantly with anterolateral abdominal muscles - particularly 

transversus abdominis and obliquus internus muscles - and thoracic diaphragm) (Sapsford et al., 

2001; Neumann & Gill, 2002; Sapsford, 2002; Bo, 2004; Laycock, 2008; Jungiger et al., 2010; Talasz et 

al, 2011). All these muscles together are called ‘’abdominal canister/core” (Sapsford et al., 2001; 

Sapsford, 2004). The reason for this cooperation is to provide postural control, regulate and react to 

any changes in IPA and in regards to pelvic floor muscles, to maintain their function (Sapsford, 2004; 

Hodges et al., 2007; Park et al., 2015). Therefore, to improve the effects of respiratory motion, pelvic 

floor muscles should be equally assessed (Park et al., 2015). This means that we can start describing 

in our singing practice the function of the thoracic diaphragm and its connection to anterolateral 

abdominal muscles and pelvic floor while pointing out that all these muscles are involved in our 

singing. 

 

Talasz et al. (2011) found out during the first, real-time dynamic MRI that simultaneous coordinated 

movement of the thoracic diaphragm, pelvic floor and anterolateral abdominal muscles occurred 

even during quiet, forceful breathing and coughing. Despite the fact that this study sample was small 

(8 healthy women) and done in supine position, it showed clear evidence that all muscles 

surrounding the abdominal cavity (anterolateral abdominal muscles and pelvic floor) show 

engagement during forceful and quiet breathing. This study mentions that the ranges of 

diaphragmatic and pelvic floor movements are diverse among people. This is important to know as 

there are number of studies claiming that a great number of women struggle to contract their pelvic 

floor muscles (Bump et al., 1991; Dietz et al., 2003; Thompson et al., 2006; Talasz et al., 2012). As Bo 

et al. (2007) discuss, the pelvic floor muscles exercises have to be continued if one wants to preserve 

their strength. That is why it is valuable to address another interesting study carried out by Talasz et 

al. (2010). It revealed that women who were singers or brass instrumentalists showed competent co-

contractions of the anterolateral abdominal muscles and pelvic floor muscles during expiration. 

Although this response was seen in four musically trained women (out of 40 female volunteers) it is 

still significant as it shows that the co-contractions of the abdominal cavity strengthen during 

musical training. 

 

A different, fascinating study of 6 women and 1 man done by Sapsford & Hodges (2001) discovered 

that pelvic floor muscles movement occurs in advance of both voluntary and involuntary contraction 

of anterolateral abdominal muscles and suggested that this has to be pre-programmed by the 

central nervous system in preparation for the rise of IPA. 

 

It is essential to be informed of these studies as their findings could be extremely valuable for vocal 

pedagogy (Gordon & Reed, 2018) because they can expand our knowledge of breathing and singing 

and therefore support better teaching while following newly found details that respect the body’s 

natural intelligence. DePalo et al. (2004) state that the thoracic diaphragm thickness increases when 

it is actively engaged in training exercises. These days, it is known that its motion is much more 

functional with a strong pelvic floor engagement during respiration (Talasz et al., 2012; Cavaggioni et 
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al., 2015; Gordon & Reed, 2018). An additional pilot study by Bedekar (2012) indicates that muscle 

strength and endurance grow with pelvic floor muscle activation during singing. This motion also 

stimulates the transversus abdominis and the core group muscles. Even though this study was small, 

it stated that ‘during singing without pause or when reaching higher notes, activation of the 

abdominal group and PFMs assist this’ (Bedekar, 2012, p. 31). Another key study by Neumann & Gill 

(2002, p. 125) points out that ‘any advice to keep the abdominal wall relaxed when performing 

pelvic floor exercises is inappropriate and may adversely affect the performance of such exercises’. 

Being aware of the role and the connection between the pelvic floor and the abdominal muscles in 

singing is crucial in our teaching practice. It could be revolutionary for some of our students to know 

that there are other diaphragms and muscles involved in singing. However, it is worth noting that 

further research on the role of pelvic floor in singing is needed (Gordon & Reed, 2018). 

 

Most of the theories and research for this writing were taken from physical medicine literature. I 

have therefore engaged in complex cross-disciplinary research. These were the main source detailing 

the anatomy of the pelvis and its role in respiration. It is regretful to see that singing voice literature 

completely omits this important evidence. 

In addition, most of my sources were peer reviewed. I was surprised to find out that this reliable 

research is quite recent, published only after 2001. Even though further research is needed, my 

deeper understanding of this subject gives me a chance to investigate this topic in the voice and 

yoga classes that I teach, which are open to adults of all levels, and potentially to inspire discussions 

or reassure others. However, despite this view-changing research, there has been little change or 

adaption in the singing tradition. This change will require some interest and time on the part of 

teachers to learn and attain new perspectives. 

The intention of pursuing this study was to increase my knowledge of this issue so that I will be able 

to apply more up-to-date approaches into my teaching practice. A number of themes have arisen, 

some of which helped me to stay engaged in ongoing discoveries, and some required me to let go of 

my expectations (Larrivee, 2000). There are a few important outcomes of this study:  

- There is synchronous motion of all diaphragms of the body; 

- pelvic floor muscles don’t work in isolation. There is evident coordinated movement among the 

thoracic diaphragm, pelvic floor and anterolateral abdominal muscles during respiration; 

- thoracic diaphragm motion is much more functional with strong pelvic floor engagement during 

breathing. 

 

 

 

 

http://www.michaelasound.com/


6 

Michaela Bartoskova  
www.michaelasound.com  

© 2019 All Rights Reserved 
 

REFERENCES 

Ayoub, S.F. (1979), The Anterior Fibres of the Levator Ani Muscle in Man, Journal of Anatomy, Vol. 

128, pp. 571-580. 

Bedekar, N. (2012), Pelvic Floor Muscle Activation during Singing: A Pilot Study, Journal of the 

Association of Chartered Physiotherapists in Women’s Health, Vol. 110, pp. 27 - 32. 

Berzuk, K., Shay, B. (2015), Effect of Increasing Awareness of Pelvic Floor Muscle Function on Pelvic 

Floor Dysfunction: A Randomized Controlled Trial, The International Urogynecological Journal, Vol. 

26, pp. 837 – 844. 

Bo, K. (2004), Pelvic Floor Muscle Training is Effective in Treatment of Female Stress Urinary 
Incontinence, But How Does it Work?, The International Urogynecological Journal, Vol. 2, pp.76 -84. 
 
Bo, K., Berghmans, B., Morkved, S., Van Kampen, M. (2007) Evidence-Based Physical Therapy for the 
Pelvic Floor: Bridging Science and Clinical Practice, Churchill Livingstone, Edinburgh. 
 
Bolser, D. C., Reier, P.J., Davenport, P. W. (2000), Responses of the Anterolateral Abdominal Muscles 

during Cough and Expiratory Threshold Loading in the Cat, Journal of Applied Physiology, Vol. 88, pp. 

1207 - 1214. 

Bordoni, B., Zanier, E., (2015), The Continuity of the Body: Hypothesis of Treatment of the Five 

Diaphragms, The Journal of Alternative and Complementary Medicine, Vol. 0, No. 0, pp. 1-6. 

Bump, R., Hurt, W. G., Fantl, J. A., Wymann, J. F. (1991) Assessment of Kegel Pelvic Muscle Exercise 

Performance after Brief Verbal Instruction, American Journal of Obstetrics and Gynecology, Vol. 165, 

pp. 322 – 329. 

Cabaggioni, L., Ongaro, L., Zannin, E., Iaia, M., Alberti, G. (2015), The Effects of Different Core 

Exercises on Respiratory Parameters and Abdominal Strength, Journal of Physical Therapy Science, 

Vol. 27, pp. 3249 – 3253. 

Dayme, M. B. (2009), Dynamics of the Singing Voice, Springer-Verlag,  5th ed. Austria. 

DePalo, V. A., Parker, A. L., Al-Bilbeisi, F., McCool, F. D. (2004), Respiratory Muscle Strength Training 

with Nonrespiratory Maneuvers, Journal of Applied Physiology, Vol. 96, pp. 731 – 734. 

Dietz, H. P., Steensma, A. B., Vancaillie, T. G. (2003) Levator Function in Nulliparous Women, The 

International Urogynecological Journal, Vol. 14, pp. 24–26. 

Frymann, V. (1968), The core-link and the three diaphragms, Academy of Applied Osteopathy. 

Gordon, K. E., Reed, O. (2018), The Role of the Pelvic Floor in Respiration: A Multidisciplinary 

Literature Review, Journal of Voice, pp. 1-7. 

Harley, L. (1995), Wisdom of the Body Moving, North Atlantic Books, California, p. 164. 

http://www.michaelasound.com/
http://www.ajog.org/article/0002-9378(91)90012-G/abstract
http://www.ajog.org/article/0002-9378(91)90012-G/abstract
http://www.ajog.org/article/0002-9378(91)90012-G/abstract
http://www.ajog.org/article/0002-9378(91)90012-G/abstract


7 

Michaela Bartoskova  
www.michaelasound.com  

© 2019 All Rights Reserved 
 

Hodges, P. W., Sapsford, R., Pengel, L. H. (2007) Postural and Respiratory Functions of the Pelvic 

Floor Muscles, Neurourology and Urodynamics, Vol. 26, No. 3, pp. 362–371. 

Johnson, K. (1991), An Integrated Approach for Treating the OB Patient: Treating the Five 

Diaphragms of the Body, Part 1, AAO Journal, Winter, p. 6-9. 

Junginger, B., Baessler, K., Sapsford, R., Hodges, P. W. (2010), Effect of Abdominal and Pelvic Floor 

Tasks on Muscle Activity, Abdominal Pressure and Bladder Neck, The International Urogynecological 

Journal, Vol. 21, pp. 69 – 77. 

Larrivee, B. (2000), Transforming Teaching Practice: Becoming the Critically Reflective Teacher, 

Reflective Practice, Vol. 1, No. 3. 

Laycock, J. (2008), Pelvic Floor Re-education: Principles and Practice, Chapter: Concept of 

Neuromuscular Rehabilitation and Pelvic Floor Muscle Training, Springer, 2nd ed. London, pp. 177 – 

183. 

Messelink, B., Benson, T., Berghmans, B., Bo, K., Corcos, J., Fowler, C., Laycock, J., Lim, P. H., van 

Lunsen, R., Nijeholt, R. L., Pemberton, J., Wang, A., Watier, A., Kerrebroeck, P. (2005), 

Standardization of terminology of pelvic floor muscle function and dysfunction: Report from the 

pelvic floor clinical assessment group of the International Continence Society, Neuroulogy and 

Urodynamics, Vol. 24, pp.374 – 380. 

McCool, F. D., Tzelepis, G. E. (2012), Dysfunction of the Diaphragm, The New England Journal of 

Medicine, Vol. 366, pp. 932-942. 

Moore, K., Dalley, A., Agur, A. (2013), Clinically Oriented Anatomy, Lippincott Williams and Wilkin 

7th ed. Baltimore. 

Neumann, P., Gill, V. (2002), Pelvic Floor and Abdominal Muscles Interaction: EMG Activity and Intra-

abdominal Pressure, International Urogynecology Journal, Vol. 13, pp. 125 – 132. 

Park, H., Hwang, B., Kim, Y. S. (2015), The Impact of the Pelvic Floor Muscles on Dynamic Ventilation 

Maneuvers, Journal of Physical Therapy Science, Vol. 27, pp. 3155 – 3157. 

Peper, E., Cohen, T. (2017), Inhale to Breathe Away Pelvic Floor Pain and Enjoy Intercourse, 

Association for Applied Psychophysiology & Biofeedback, Vol. 45, No. 1, pp. 21 – 24. 

Rossetti, S. R. (2016), Funcional Anatomy of Pelvic Floor, Archivio Italiano di Urologia e Andrologia, 

Vol.88, No. 1, pp.28-37. 

Sapsford, R. (2002), Physiotherapy for Pelvic Floor Dysfunction – Consider the Whole Abdominal 

Capsule, Physiotherapy, Vol. 88, No. 2, pp. 126. 

Sapsford, R. (2004), Rehabilitation of Pelvic Floor Muscles Utilizing Trunk Stabilization, Manual 
Therapy, Vol. 9, No. 1, pp. 3–12. 
 

http://www.michaelasound.com/
https://www.researchgate.net/publication/290936300_Pelvic_floor_re-education_Principles_and_Practice
https://www.researchgate.net/publication/290936300_Pelvic_floor_re-education_Principles_and_Practice


8 

Michaela Bartoskova  
www.michaelasound.com  

© 2019 All Rights Reserved 
 

Sapsford, R., Hodges, P. (2001), Archives of Physical Medicine and Rehabilitation, Vol.82, pp. 1081-8. 

Sapsford, R. R., Hodges, P.W. (2001), Contraction of the Pelvic Floor Muscles during Abdominal 
Maneuvers, Archives of Physical Medicine and Rehabilitation, Vol. 82, No. 8, pp. 1081-8. 
 
Sapsford, R., Hodges, P., Richardson, C. A., Cooper, D. H., Markwell, S.J., Jull, G.A. (2001), Co-

activation of the Abdominal and Pelvic Floor Muscles during Voluntary Exercises, Neurology and 

Urodynamics, Vol. 20, pp.31-42. 

Speece, C. A., Crow, W. T. (2001), Ligamentous Articular Strain: Osteopathic Manipulative Technique 

for the Body, WA: Eastland Press, Seattle, pp. 93,146–147, 161–168. 

Stoker, J. (2009), Best Practice & Research Clinical Gastroenterology, Vol. 23, No. 4, pp. 463 – 475. 

Tahan, N., Rasouli, O., Arab, A. M., Khademi, K., Samani, E. N. (2014), Reliability of the Ultrasound 

Measurements of Abdominal Muscle Activity when Activated with and without Pelvic Floor Muscle 

Contraction, Journal of Back and Musculoskeletal Rehabilitation, Vol. 27, pp. 339 – 347. 

Talasz, H., Kalchschmid, E., Kofler, M., Lechleitner, M. (2012), Effects of Multidimensional Pelvic 

Floor Musle Trainging in Healthy Young Women, Archives of Gynecology and Obstetrics, Vol. 285, pp. 

709 – 715. 

Talasz, H., Kofler, M., Kalchschmid, E., Pretterklieber, M., Lechleitner, M. (2010), Breathing with the 

Pelvic Floor? Correlation of Pelvic Floor Muscle Function and Expiratory Flows in Healthy Young 

Nulliparous Women, The International Urogynecological Journal, Vol. 21, pp. 475 – 481. 

Talasz, H., Kremser, Ch., Kofler, M., Kalchschmid, E., Lechleitner, M., Rudisch, A. (2011), Phase-locked 

Parallel Movement of Diaphragm and Pelvic Floor during Breathing and Coughing—a Dynamic MRI 

Investigation in Healthy Females, The International Urogynecological Journal, Vol.22, pp. 61 – 68. 

Thompson, J. A., O’Sullivan, P. B., Briffa, N. K., Neumann, P. (2006), Assessment of Voluntary Pelvic 

Floor Muscle Contraction in Continent and Incontinent Women Using Transperineal Ultrasound, 

Manual Muscle Testing and Vaginal Squeeze Pressure Measurements, The International 

Urogynecological Journal, Vol. 17, pp. 624–630. 

 
 

 

 

 

 

http://www.michaelasound.com/
https://www.springer.com/medicine/gynecology/journal/404
https://www.springer.com/medicine/gynecology/journal/404
https://www.springer.com/medicine/gynecology/journal/404
https://www.springer.com/medicine/gynecology/journal/404

