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ABSTRACT 

 
The purpose of this study was to discover the impact of overall health to 

the perceived performance effectiveness of professionally managed classical 

singers and to document some of the actual vocal health practices of these 

singers.  To accomplish this, the researcher examined related literature in 

several vocal hygiene categories, including hydration, diet, the effect of acid 

reflux on the voice, the effect of alcohol consumption on the voice and exercise; 

she found little empirical evidence utilizing the elite vocal athletes of singing, 

professionally managed classical singers, as participants. 

The researcher constructed an online survey, which contained 30 

questions querying singer vocal hygiene behavior.  The survey was sent to 227 

randomly selected professionally managed classical singers.  Forty-nine singers 

completed the survey (response rate 21.6%).  Descriptive statistics, Chi Square 

tests, and tests of correlation were used to answer two research questions 

addressing the importance of overall health in singers’ performance and in 

factors related to hydration, diet, alcohol consumption, and exercise. 

Over 81.5% of the singers surveyed rated overall health as important or 

very important to their singing effectiveness.  There was no significant difference 

in vocal health impact ratings when compared by performance experience, health 

or gender.  

The median number of 8 oz. glasses of water that singers drank daily was 

8 and the mean was 7.8.  When questioned about specific dietary and exercise 



 

 v 

practices, singers responded with a variety of health regimes.  There was no 

correlation between singers’ length of professional experience and their 

corresponding amount of weekly exercise. 

The author concluded when there was no consensus regarding vocal 

hygiene practices, singers followed a variety of vocal hygiene regimes to 

maintain vocal and overall health. In conducting the literature review, the 

researcher discovered numerous studies about health management utilizing 

athletes as participants but relatively few utilizing vocal athletes.  While empirical 

studies measuring athletic performance and hydration, diet, alcohol consumption 

and exercise are somewhat transferable, athletic studies do not address the 

impact of hydration, diet, alcohol consumption and exercise on the vocal 

apparatus. More empirical research is necessary to guide the vocal hygiene and 

health practices of this population of artists. 
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CHAPTER 1 INTRODUCTION 

 1.1 Background 

Highly skilled singing requires good vocal health.  Maximal health is a 

prerequisite for beautiful vocalization, especially when a vocalist sings 

professionally.  Ware (1998, p. 197) writes, “Because optimal vocal health is 

needed to maintain consistently high performance standards, voice professionals 

are extremely incapacitated by dysfunctioning voices.”  Bunch (1982) indicates that 

all voice users suffer with problems at some time but, for singers, a vocal 

impairment is particularly critical because it risks ending a career.   

Because the singer’s body is his/her instrument, singers rely on the strength, 

flexibility and coordination of their physique in order to make exquisite sound.  

Beautiful vocalization depends on the smooth coordination of the nervous, 

musculatory, respiratory, and, to some degree, the skeletal systems of the body.  

An illness, break, or disharmony of any of these systems carries the risk of affecting 

the sound of the voice.  The dysfunction of other body systems such as the 

endocrine system may also change the sound of the voice by secondarily affecting 

the vocal apparatus.  For a professional classical singer, staying healthy seems 

critical to maintaining a career and an income.   

The motivation for this study began more than a dozen years ago, when this 

author began to have a two to three week period in the late spring and early fall in 

which she would contract bronchitis. Bronchitis is an inflammation of the bronchial 

tubes that can cause chest pain, difficulty in breathing, fever, laryngitis and 



 

 2 

excessive coughing.  Late spring and early fall are prime times for many singing 

jobs and this unfamiliar recurring illness affected her performance.  Thus began for 

this singer a journey in which she would become very interested and better 

educated about vocal hygiene.  She began to understand how important the 

physical condition of the body and the wellbeing of the vocal apparatus are in 

creating beautiful vocal sound. 

During the writer’s Ph.D. studies, she focused on a developing interest in 

vocal health by exploring the many issues that affect singers. She has learned from 

the research, that while a plethora of studies exist about athletes’ performances and 

their health regimes, “Very little research attention has been paid to opera singers” 

(Sandgren, 2002, p. 11).  While in recent years, there has been an increase in 

dialogue between vocal artists and voice doctors, there still exist differences 

between what doctors tell singers to do and what singers do in actual practice. 

1.2 Scientific Interest in Vocal Health and Hygiene 

Of all musical instrument makers the voice builder is in greatest need 
for exhaustive and exact information about the instrument he makes, 
for the reason that the voice is of all musical instruments the most 
complicated in its method of tone production. (Redfield, 1928, 278-
279) 

Science and the art of singing and vocal health have been intertwined 

throughout history.  In the book, Vocal Health and Pedagogy, Sataloff (1998) 

chronicles the history of medicinal concern in the healthy production of the human 

voice.  He is in a unique position to administer vocal health counsel.  His education 

includes both a D.M.A. in vocal performance and an M.D. in Otolaryngology, the 
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branch of medicine that specializes in the diagnosis and treatment of ear, nose, 

throat, and head & neck disorders.  Sataloff argues that physicians have been 

concerned about how the voice works for centuries, citing the writings of Claudius 

Galen in the 3rd century as well as that of Hippocrates and Aristotle in the 5th 

century. According to Sataloff, the work of Rhazes the Experienced in Bagdad in 

the 9th century and Avicenna the Persian provided “excellent descriptions of voice 

productions and disorders” (p. 2).  Scientific evidence for the inner workings of the 

voice and how disorders affect the voice become more obtainable with the 

introduction of the early laryngeal mirror by Manuel Garcia, Jr., a vocal master 

teacher, in 1854 (Ware, 1998).   

Sataloff and many present day professional voice instructors credit Manuel 

Garcia Jr. as the “father” of modern day vocal pedagogy (the science of teaching 

voice).  Manuel Garcia Jr. was a world-renowned voice teacher as well as a 

member of an extraordinary singing family.  Garcia’s father, Manuel Garcia Sr., was 

a prestigious tenor and voice teacher; both of his sisters, Maria Malibran and 

Pauline Viardot, were celebrated mezzo-sopranos of their time; and Pauline Viardot 

taught successfully at the Paris Conservatory (Miller, 2000). 

Manuel Garcia Jr.’s most important contributions to the area of vocal 

pedagogy and voice science were his curiosity, his ability to create a tool for 

observation, and his subsequent knowledge about the inner physical workings of 

the human voice.  He created a “primitive laryngoscope” (Sataloff, 1998, p. 305) to 

see how the larynx operated while subjects were singing and speaking.  Others 
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before him had attempted to create a device to see the inner workings of the throat 

(Browne & Behnke, 1887).  Garcia did not invent the laryngoscope; primitive 

versions were already available for use in the early 1800’s.  With the aid of the 

laryngeal mirror, which enabled him to see his own larynx, he saw his own 

instrument sustaining pitch.  He became the first to see his vocal folds and related 

mucosa both at rest and in the act of singing (Henrich, 2006, p. 4).   

With this knowledge, Garcia informed the practiced principles of bel canto 

with the awareness of anatomy.  (Literally meaning “beautiful singing,” bel canto is 

the concept of tone associated with classical singing; primarily developed by Italian 

pedagogues, it is the principle of healthy singing that produces aurally pleasing, yet 

controlled singing.) He brought science and physiology to the art of teaching voice.   

The equipment for monitoring physiological activity while singing improved 

with the introduction of the more advanced laryngoscope by Dr. Ernst Krackowiczer 

in 1858 (Montes, 2007).  The ability to observe the vocal mucosa led to the 

advancement of vocal pedagogy and scientific study of the voice.  Medical concern 

about the care of the voice has been mechanically studied, using devices like the 

laryngoscope, in the western world since, at least, the 1870’s (Durant, 1870.)  As 

technology has expanded, so has the advancement of these devices, which has led 

to further participation of study by medical doctors. 

In 1884, Browne and Behnke, a voice surgeon and a voice teacher pooled 

their resources and together wrote Voice, Song, and Speech:  A Practical Guide for 

Speakers and Singers.   This is the first evidence found so far of doctors and 
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singers beginning to work together in service of the voice.   Since the publication of 

this book, physicians continued to develop an interest in the plight of voice users, 

those whose vocal health dictated their creative and working lives. Such interest 

ultimately led to publications such as the Journal of Research in Singing and 

doctors with a deep commitment to serving professional voice users such as F. 

Brodnitz, V. Lawrence, I. Titze and R. Sataloff,  

In 1888, Morel MacKenzie, a prominent English throat specialist, wrote the 

first scientific book on vocal hygiene (the preventative methods that one uses to 

keep the vocal instrument in peak health) entitled Hygiene of the Vocal Organs 

(Brodnitz, 1953).  MacKenzie, a contemporary of Garcia, was a physician with a 

deep interest in the health and welfare of singers, while Garcia was a teacher of 

singers with a deep interest in how the vocal mechanism worked most efficiently. 

Other early vocal hygiene pioneers include Thomas Rumbold, a physician, 

and Leo Kofler and Irving Voorhees, both voice teachers.  Several contemporary 

authors (physicians with an interest in vocalists and singers/ teachers of singing 

with an interest in vocal health) have penned treatises on vocal hygiene (Brodnitz, 

1953; Caldwell, Sapienza, Hoffman-Ruddy, O’Donnell, Wingate, Baroody, Lehman, 

Collins & Fichera, 2001; Sataloff, 1998, 2006b and Wicklund, 1996).  All of these 

resources provide the singer with vocal health advice.   

1.3 Vocal Hygiene: Caring for the Voice 

“It is difficult to determine where the instrument of the singer leaves off 
and where the instrument case begins.  In any event, the singing 
instrument is dependent on the condition of its carrying case.” (Miller, 
1996, p. 218) 
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In 1953, Friedrich S. Brodnitz, a well-respected otolaryngologist, reasoned 

that vocal hygiene has not significantly progressed since ancient times.  He cites 

Quintilian, the Roman author of De Institutione Oratorica, the first work on the art of 

public speaking, in which the author advises his readers to “lead a simple life, eat 

sensibly and get plenty of rest and sleep” (p. 89).  Bronitz further indicates that 

“even lozenges, gargles, medicated fluids, licorice and turpentine, so popular with 

singers and speakers in this age of patent medicines, were already used by 

Athenian rethors and Roman actors” (p. 89).  Since the beginning of the 

Renaissance, especially with the advent of opera in the Baroque era and in the age 

of bel canto, numerous monographs have been written about the healthy function of 

the singing voice.  Vocal hygiene practices have been described but rarely have 

health regimens been collected. 

According to Fleming (2004), “Caring for the voice includes paying attention 

to aspects of physical health, the environment, mental fortitude, and, above all, a 

solid technique”  (p.  142).  Irrespective of their medium, all performing artists can 

be negatively affected by poor general health.  This is especially true of singers, 

whose body is their instrument and whose connection to that instrument changes 

with internal physiological variations.   

Broaddus-Lawrence, Treole, McCabe, Allen, and Toppin (2000) conclude 

that in order to prevent illnesses from becoming career threatening, burgeoning 

professional singers should be educated in healthy vocal hygiene practices.  Those 

vocalists, who are fortunate enough to sing for their career, encounter daily vocal 
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health challenges.  

Professional classical singers juggle more demands in their professional 

lives than ever before.  They must sing beautifully and appear believable to the 

parts they play.  They sing in varying sizes of halls, in diverse mediums, with 

sometimes little rehearsal.  They travel to sing all over the world, while ideally 

balancing a vibrant personal life.  For the singer, respiratory illness and ailments 

that affect the vocal tract can be especially disturbing in performance but almost 

any disorder that directly or indirectly alters the vocal mechanism
 
(the parts of the 

human body that work together to create vocal sound: the brain, the lungs, ribcage, 

trachea, vocal folds, and vocal tract, which consists of pharynx, mouth and nose) 

can be troublesome.  A vocalist’s ability to perform well is inextricably tied to his/her 

vocal health.  Maintaining excellent physical and mental health then is a 

prerequisite to beautiful singing however, no researchers to date have queried 

professional singers, those who rely on the health of their instrument for their 

livelihood, about their actual vocal health practices. 

1.4 The Voice Teacher – The First Line of Defense 

 “The importance of the human voice in modern society cannot be 
overstated.  It is the primary instrument through which most of us 
project our personalities and influence our compatriots.  Professional 
voice users constitute an ever-increasing segment of our 
population...”. (Sataloff, 1998, p. 1)  

For the classical singer, even with the advent of the otolaryngologist in the 

20th century (Sataloff et al., 1991), often it is the vocal instructor who guides a 

student in both the healthy use as well as the healthy management of the voice.  



 

 8 

Much is required of a voice teacher.   A voice teacher herself, Doscher (1994) 

writes, “Singing teachers, by the very nature of this instrument, must wear many 

hats” (p. xiii).  For each student, a skillful educator plays the part of pedagogue, 

linguist, musician, coach, quasi-therapist and diagnostician (Ware, 1998).  Often an 

able voice instructor will see or hear a problem with a student’s vocal mechanism 

before any other professional. The singing teacher remains the singer’s first line of 

defense – the advocate working in conjunction with a professional singer’s general 

doctor, otolaryngologist, nutritionist, trainer, and manager.  Some pedagogues have 

accumulated a wealth of knowledge about healing treatments, using combinations 

of conventional therapies, alternative therapies, and some home remedies for vocal 

difficulties. 

There are many challenges related to the use of the body as one’s 

instrument. Anecdotal information is available to singers, but much of it focuses on 

physiology rather than prevention.  Voice teachers are often the critical link to their 

students’ hygiene practices.  Some teachers have learned successful vocal hygiene 

practices through experience with their own illnesses.  However, many teachers are 

teaching practices that they learned from their teachers.  Thus if the information is 

not based on evidenced study, the cycle of misinformation can be perpetuating, 

traveling from teacher to singer and so on.  Many singers learn vocal hygiene by 

chance, as their training often doesn’t cover evidence-based vocal hygiene 

practice.  Thus there is a need for information about the health practices of 

professional singers. 
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1.5. The World of the Professionally Managed Classical Singer 

In the world of professionally managed classical vocalists, travelling 

nationwide and worldwide is essential, and plane flight is the general method of 

travel.  A medical doctor, Feder (1984) writes that cabin noise, low cabin humidity, 

and lowered temperature control can adversely affect a singer’s vocal health.  He 

recommends that voice professionals preserve their speaking voices, keep their 

intake of liquids high, and keep warm during flight.  Further, he suggests not singing 

on a day that one is traveling.  

Singing in a foreign country or travelling to a different city creates an 

additional challenge for the professional vocalist.  If the singer becomes ill or his/her 

vocal hygiene practice becomes unmanageable, the vocalist’s most trusted 

advocates might not be available.  He/she may need to consult with an unfamiliar 

doctor or voice teacher whose information may or may not be reliable. 

An unfamiliar performing arena can also be a health hazard for the singing 

artist.  Once a singer gets to his/her destination, work on stage and in the stage 

area begins.  Many performing venues are infiltrated with dust and are new arenas 

for the vocalist to understand and master, both technically and hygienically.  Some 

singers have sensitivities and/or allergies to dust, grass, pollen, cats, dogs, etc., 

and these reactions must be controlled, either by holistic methods or using available 

medications.  In a 2002 survey of opera theater and ballet orchestral players in both 

the United Kingdom and Germany, musicians complained about the dust in the 

theatre and the results of some of the special effects, i.e., dry ice residue, gunshot 
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noise and sparks from explosions on stage (Harper, 2002).  If professional 

instrumental musicians are affected by theater dust, it is likely that singers, in the 

same venues, would also be affected by dust.  Richter, Löhle, Kanpp, Weikart, 

Schlömicher-Their and Verdolini (2000) indicate substantial improvement in stage 

environmental conditions in one theater with the activation of humidification 

machines.   

Sustaining hydration levels, a healthy diet and moderate exercise are 

practices that the singer can control.   Retaining proper hydration is critical to vocal 

fold performance (Chan, 1994).  Hydration is a condition that singers control with 

their intake of water.  However, hotel rooms and homes also need to be kept at a 

humidity level that favors the voice and vocal folds.  This is easier to maintain in 

one’s own home than in a hotel room. 

Maintaining diet and exercise can be another challenge for a professional 

singer.  Often a singer lives in hotels away from home, but even while safely at 

home, making healthy choices while dining out daily or eating at home can be 

difficult. An iconic mezzo-soprano writes, “The ambitious vocal student can benefit 

as much by studying a book on hygiene or the conservation of the health as from a 

book on the art of singing” (Schumann-Heink, 1996).  Schumann-Heink goes on to 

state that moderation of food intake, light diet, avoidance of alcohol, plenty of rest, 

and moderate exercise are all necessities for healthy singing. 

Associated with poor diet and exercise habits, acid reflux is a disease that 

affects some singers.  Classical singers are prone to developing acid reflux 
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because of the increased pressure associated with the abdominal breathing 

required for support of the vocal instrument and because of the lifestyle habits and 

stress associated with performance and associated habits of late night eating and 

drinking.  

Finally, Schumann-Heink (1996) describes the peace of mind that singers 

must also possess to sing well over a sustained career.  “To keep the voice in prime 

condition the singer’s first consideration is physical and mental health.  If the body 

or the mind is over-taxed singing becomes an impossibility” (p. 105).  Singers must 

have the means for keeping stress at bay while practicing or performing. 

1.6 The Statement of the Problem 

As the above shows, the professional vocalist encounters many stressful 

situations during the course of practice, performance, and everyday life.  In order to 

stay at peak performance, the singer must know how to combat the biologic 

enemies (Boone, 1993) that he/she encounters.  While there is information 

available to singers about the functioning of the voice and the body (Bunch, 1982; 

Miller, 1996; Sataloff, 1998; Ware, 1998), little is known about how this information 

is used by singers.  The singing community has a need for gathering data about the 

health practices of singers. 

1.7 Purpose of the Study 

The purpose of this study is to collect and analyze the health regimes of 

professionally managed classical singers, the most highly skilled of singers, and to 

determine how general health is perceived to impact their professional performing 
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abilities. In the present study, the researcher surveyed a group of professional 

vocalists to discover their vocal health practices and analyzed differences in those 

practices according to years of experience, gender and previous illness. 

In order to accomplish this purpose, the author created an email survey that 

was sent to randomly selected, professional classical singers.  The assessment 

was designed to determine singers’ challenges, habits, and solutions regarding 

some elements of vocal health.  The researcher questioned singers to uncover their 

methods of minimizing poor health before performing.  She examined their 

practices in diet, exercise, hydration, alcohol consumption, vitamin and herbal 

supplement intake, home remedies, and their use of complementary and alternative 

medicine.  Forty-nine professionally managed classical singers participated in the 

survey.  Participants were randomly selected from the 2006 Musical America 

[catalog], an important resource for identifying professionally managed singers. 

1.8 Research Questions 

The health practices of singers – not what they should practice, but what 

they actually practice – have never been collected.  This study will begin the 

process of closing that informational gap by using a quantitative study design.  The 

author gathered information in a questionnaire delivered worldwide to professionally 

managed singers in a survey administered by SurveyMonkey.   

The specific research questions for this study are: 

Research Question 1:  How do singers rate the impact of health on their 

professional performing effectiveness? 
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• Null hypothesis:  There is no significant difference between singers’ ratings 

of health impact according to singers’ level of experience (3 groups). 

• Null hypotheses:  There is no significant difference between singers’ ratings 

of health impact according to gender (two groups). 

• Null hypotheses:  There is no significant difference between singers’ ratings 

of health impact according to singers’ level of illness (3 groups). 

• Null hypotheses:  There is no significant difference between singers’ ratings 

of health impact between those who have not been ill in the last six months 

and those who have indicated any illness in the last six months  (two 

groups). 

Research Question 2:  How do professional singers describe their health 

practices? 

 
2a. How many 8 oz. glasses of water do professional singers drink daily? 
 
2b. How do highly skilled singers describe their dietary practices? 
 
2c. How do professional singers describe changes in their diet such as avoiding 

spicy food and caffeine? 
 

• Null hypothesis:  There is no significant difference between singers’ eating of 

spicy foods according to singers’ level of singing experience. 

• Null hypothesis:  There is no significant difference between singers’ daily 

intake of caffeine according to singers’ level of experience (3 groups). 
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2d Do professional singers consume alcohol? 
 
2e. Of the professional classical singers that consume alcohol, how many drinks 

do they have on a weekly basis? 
 

• Null hypothesis:  There is no significant difference between singers’ ratings 

of health impact according to singers’ consumption of alcohol (2 groups). 

2f. Do professional vocalists exercise?  

• Null hypothesis:  There is no correlation between singers’ years of 

experience and the amount of weekly exercise undertaken by them (3 

groups). 

2g. What types of exercise do professional classical singers employ? 

 

Analysis of the data will include both descriptive and inferential statistics 

utilizing Chi Square tests and tests of Correlation.   

1.9 Definitions of Terms 

Definitions for this study include: 

• Bel canto – Literally meaning “beautiful singing,” bel canto is the concept of tone 

associated with classical singing; primarily developed by Italian pedagogues, 

it is the principle of healthy singing that produces aurally pleasing yet 

controlled singing.  

• Otolaryngologist – A Western medicine health professional who specializes in 

the diagnosis and treatment of illnesses in the ears, eyes, nose, throat and 

neck. 

• Preventative health  - For the purposes of this paper, the practices one uses to 

stay in peak physical and mental shape, preventing illness. 
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• Professional vocalist – One who sings professionally; one who earns money by 

singing. 

• Professionally managed classical singer – A professional singer whose primary 

specialty is in the vocalization of classical music and who employs another 

person to represent their interests in negotiations with hiring entities. 

• Proprioceptive – How movement is sensed or felt within the body. 

• Singing community – The community of those who sing or for the purposes of 

this paper, those who serve singers. 

• Stress – Any source that causes the body to react with more physical or mental 

tension than the physical or mental energy that is needed to perform a task. 

• Vocal attrition – The act of the process of wearing down or grinding down by 

friction (stress) of the vocal apparatus. 

• Vocal hygiene – Vocal hygiene is the collection of preventative behaviors that 

encourage healthy vocal use and discourage vocal abuse (Broaddus-

Lawrence et al., 2000).   

• Vocal impairment – For the purposes of this paper only, we will define the 

factors that contribute to vocal impairment as inadequate hydration, 

inadequate nutrition, the inflammatory effects of acid reflux , alcohol 

consumption and ineffective exercise. 

• Voice instructor – For the purposes of this study, one who trains others in the 

healthy and beautiful use of the singing voice. 

• Vocal mechanism – The parts of the human body that work together to create 

vocal sound:  the brain, lungs, ribcage, trachea, vocal folds, and vocal tract 

(consisting of pharynx, mouth and nose).  

• Voice professional – One who sings classical music for his/her livelihood or, also 

for the purposes of this paper, a medical professional serving those who 

sing. 

• Voice User – For the purposes of this paper, a person who relies on the quality 

and dependability of his/her voice for professional communication. 
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CHAPTER 2 LITERATURE REVIEW 

2.1 Introduction 

Most musicians have instruments to play, and although these may be 
affected by different conditions, yet the notes are not so influenced by 
the health and wellbeing of the performer as those of a singer, who 
indeed carries the whole weight of her career in her own person.   
(Ferrier, 1955, p. 152) 

Irrespective of their medium, all performing artists can be negatively affected 

by poor general health.  This is especially true of singers, whose bodies are their 

instruments and whose connections to those instruments vary with internal 

physiological changes.  A vocalist’s ability to perform well is inextricably tied to 

his/her overall health as well as his/her vocal health.  For the singer, respiratory 

illness and ailments that affect the vocal tract can be especially troubling in 

performance (Sataloff, 1998).   

This chapter presents an overview of the related literature.  It is divided into 

six essential sections – an overview of vocal hygiene studies, especially those 

using singers as subjects, and discussion of salient articles relating to vocal care in 

the areas of hydration, nutrition, acid reflux, alcohol, and exercise. 

The present researcher will avoid discussion of systemic diseases, e.g., 

diabetes and thyroid dysfunction, and will concentrate on those conditions over 

which the singer has some measure of control.  For the sake of this discussion, we 

will define the factors that contribute to vocal impairment as inadequate hydration, 

inadequate nutrition, the inflammatory effects of acid reflux, alcohol consumption 

and ineffective exercise. 
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2.2 Synthesis of Vocal Health and Hygiene Articles 

Professional voice users constitute an ever-increasing segment of our 
population, and their need for expert care has inspired new interest in 
understanding the function and dysfunction of the human voice. 
(Sataloff, 1998, p.1) 

Maintaining a healthy voice is critical to healthy voice use, whether that 

service is in business, in education, in public service, or in the arts.  Persons 

employing healthy voice usage speak/sing easily and freely, without impairment of 

sound or of the vocal mechanism.  Vocal hygiene is the current term that 

otolaryngologists use to describe the healthy preventative care of the human voice.   

2.3 Voice Hygiene in Professional and Non-professional Voice Users 

In the literature, this researcher found several journal articles that study vocal 

hygiene in professional and non-professional voice use.  A survey of the research 

available on the topic of vocal hygiene uses as the primary subjects: kindergarten 

and music teachers, children, radio students and radio professionals, students, 

actors, and singers.   

Timmermans, Vanderwegen, and DeBodt (2005) wrote a meta-analysis of 

the studies that principally addressed vocal hygiene knowledge in voice users.  

Most of the articles discussed below are highlighted in Timmermans et al.’s 

analysis.  Some representative studies that address the need for preventative vocal 

health care for voice users, who are teachers and music teachers, are presented in 

articles by Bovo, Galceran, Petruccelli, and Hatzopoulos (2007), Duffy and Hazlett 

(2004), Yiu (2002) and Hackworth (2009).  Together they document the vocal 

stresses encountered by teachers and music teachers and indicate this population’s 
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need for excellent vocal hygiene training. 

Knowledge of effective vocal health improves the vocal health of teachers.  

Chan (1994) documents the effectiveness of a program of vocal hygiene for 

kindergarten teachers, finding that the more teachers understand and practice good 

vocal habits in and out of the classroom, the more improvement they find in the 

quality of their speaking voices.  However, this study only utilizes twelve 

kindergarten teachers; the number of subjects is not high enough to establish 

reliability.  Pasa, Oates, and Dacakis, G. (2007) and Ilomaki, Laukkanen, Leppanen 

and Vilkman (2008) both conclude that teacher voice preventative training is 

effective in helping primary teachers to improve their vocal wellbeing.  Each study 

reported improvement in voice endurance and health after teachers received a 

vocal hygiene lecture and direct vocal training.  However, Pasa et al. utilized a low 

number of teachers in their study in each subject group.  Ilomaki et al. subject 

groups were composed of 59 Finnish primary school teachers.   

Timmermans, De Bodt, Wuyts, and Van de Heyning (2003) and Zeine and 

Walter (2002) document voice care in professionals.  In the work by Timmermans 

and colleagues, the researchers concluded that radio professionals did not practice 

any better vocal hygiene habits than the group of radio students.  Zeine and 

Waltar’s investigation compared the knowledge of the care of the voice within four 

user groups, professional actors, amateur actors, acting students and a control 

group.  All subject groups varied widely in their understanding of the voice and 

voice care.  Based on the data, Zeine and Waltar suggested that actors would be 
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open to and improve from the care of a speech-language pathologist.  They 

concluded that professional actors, amateur actors, and acting students would 

benefit from an increased knowledge of how to better manage their vocal health. 

Three representative studies, Tepe, Deutsch, Sampson, Lawless, Reilly, and 

Sataloff (2002); Sapir, Mathers-Schmidt, and Larson; (1996) and Broaddus-

Lawrence, Treole, McCabe, Allen, and Toppin; (2000) have focused on the vocal 

hygiene habits of young singers, singers and non-singers, and professional, 

semiprofessional and amateur choral singers.  Tepe et al. (2002) surveyed 129 

young choral singers, up to 25 years of age, and on the basis of the survey 

answers, researchers concluded that young singers are at risk of voice distress, 

even those who have taken voice lessons.  They suggest that otolaryngologists and 

choral conductors share information so that they may intervene early with young 

singers at vocal risk and instill better vocal hygiene habits in them. 

In a survey of singers’ and non-singers’ attitudes toward vocal health, Sapir 

et al. (1996) analyzed the responses of 70 female university singers and compared 

their replies about vocal health and hygiene habits to the answers of 89 non-

singers.  In this instance, the researchers were primarily interested in highlighting 

the differences between singers’ and non-singers’ vocal health understanding, 

vocal behaviors, and attitudes. The researchers concluded that although singers 

were more anxious about their voice and vocal health, they were also much more 

aware of alterations in their vocal instrument than the non-singers; singers were 

much more sensitive to changes in their instrument’s limitations than the non-
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singers.  Broaddus-Lawrence et al. (2000) studied the effects of vocal hygiene 

training on 11 non-singers and found minimal changes in their behavior after the 

completion of the course.  

Review of the literature reveals numerous studies on the vocal hygiene 

habits of voice users (kindergarten and music teachers, children, radio students and 

radio professionals, students, actors, and singers). All groups were found to have 

need of information to enact better vocal hygiene habits.  While researchers 

suggest that teachers, children, radio professionals, singers and actors would 

benefit from increased knowledge in the healthy maintenance of their voices, 

singers were found to be more attuned to subtle changes in the vocal apparatus.   

2.4 Vocal Hygiene Studies Utilizing Professional Singers 

Two studies have specifically highlighted the vocal hygiene habits of 

professional singers.  Kovacic and Budjanovac (2003) utilized professional singers 

as subjects but those singers were not solo singers; they were choral singers.  In 

this investigation, examiners compared the answers of professional choral singers, 

semi-professional choral singers and amateur choral singers to a vocal hygiene 

questionnaire.  They concluded that a preventative voice care program would be 

useful information for all singers.  In Phyland, Oates, and Greenwood (1999) 

Australian researchers distributed a vocal health questionnaire to opera singers, 

musical theatre singers, contemporary (non-rock) singers, and non-singers.  These 

analyzers found that the singers reported much more vocal disability than the non-

singers, and the recurrence rate of the vocalists’ ailments were about the same, 
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whether they were opera, musical theatre or contemporary singers.  It might be 

worthy to note here that oft-cited author, Dr. Robert Sataloff takes vocalists’ 

ailments to heart when he writes (2000), “hypochondriasis is uncommon among 

serious professional voice users.  In general, failure to establish a diagnosis for a 

professional singer with a voice complaint is caused by lack of expertise on the part 

of the physician rather than an imaginary complaint on the part of the singer.”  

Serious professional voice users are more attuned to the small internal changes 

that can occur with an illness or an injury within their vocal tract (Sataloff, 2000).  

Certainly singers who make beautiful sound exist in every genre, including 

pop and rock music, folk and musical theater.  However those styles depend on the 

support of microphones and technology for singers to be heard over large 

ensembles.  The Olympians of singers, those able to produce the most beautiful 

sounds efficiently and consistently in order to sing over large orchestras and 

ensembles, professionally managed classical singers, have not been the sole 

primary subjects of any study on vocal hygiene, and these are the vocalists who 

MOST depend on their voices to be healthy in order to consistently perform at an 

excellent level.  In the United States, if professional classical singers cannot rely on 

their singing voices, they risk a loss of income and more importantly, a loss of a 

career.  It is the contention of this author, then, that professionally managed 

classical singers should MOST want to, and understand how to preventatively 

manage their vocal health.  Collecting professionally managed classical singers’ 

attitudes about overall health in connection with singing and their vocal health 

habits and understanding where they learned those habits can benefit not only 
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other vocalists but also other voice and professional voice users.   

As a prelude to the rest of this chapter, there is much to examine in the area 

of preventative health and vocal hygiene.  Vocal health and hygiene can include 

diseases of the nervous system, respiratory system, endocrine system and so on.  

It can include diseases specific to the aging voice, the prepubescent voice, the 

pubescent voice and the adult voice.  Hygiene can cover home remedies and 

complementary and alternative medicine, as well as traditional medicine panaceas.  

For the purposes of this study, this researcher focused on the areas of hydration, 

nutrition, acid reflux disease, alcohol consumption and exercise when employed by 

singers.  One should not assume that this study attempts to capture vocal hygiene 

practice in its entirety but rather some of its more salient aspects. 

2.5 Inadequate Hydration 

“As every singer knows, a dry throat is fatal to good tone work.”  Irving 
Voorhees (1923) 

2.5.1 Background 

According to Moseby’s Medical Dictionary, water comprises about 70% of all 

living things and is critical to maintain life.  It also provides for many health 

maintenance functions within the human body.  Water provides conveyance, 

temperature management, insulation, and lubrication for the individual (Radichel, 

1997).  Without water we know that the human body will cease to exist but how 

does dehydration or a water deficit affect the body?  Mild dehydration can affect 

cognitive function, physical function and mood (Maughan & Shirreffs, 2008). For a 

professional singer, general function aside, it is much worse; dehydration can affect 
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the respiratory mucosa within the vocal tract.  With inadequate hydration, the vocal 

folds can become less lubricated and therefore irritated and vibration becomes 

more effortful for the singer.  Well-hydrated vocal folds vibrate more easily for 

singing (Titze, 2000).   

2.5.2 Discussion of Research 

In 1988, using canine skeletal larynges, Finkelhor, Titze and Durham 

investigated the effects of hydration on vocal fold tissue and phonation threshold 

pressure (the minimum level of lung pressure need to get the vocal folds to oscillate 

at a specific pitch).  Using four different excised canine skeletal larynges, 

researchers controlled the relative humidity of the humidified air blown through each 

larynx using two heater humidifiers.  Vocal fold length was manipulated using 

“custom-designed prongs attached to the arytenoid cartilages” (p. 321).  The prongs 

were attached to a micrometer to measure the precision of vocal fold adduction.  

The vocal folds of the skeletons were bathed in three differing hydration conditions 

and the results were measured and observed.  Researchers admitted to variability 

of the data, mostly due to flaws in their ability to properly measure the shorter folds.  

However, thus began the studied process of better understanding the importance of 

proper hydration to the performance of the vocal folds. 

As a later follow up to Finklehor et al. (1988), in 1999, Jiang, Ng and 

Hanson, rehydrated dehydrated canine vocal folds. In this study, researchers 

secured 13 immediately postmortem canine larynges.  The larynges were examined 

for any indication of disease or impairment, and then mounted consistently.  
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Larynges were then dehydrated and rehydrated with a saline solution.  

Measurements using digital analysis were recorded when the larynges were fresh, 

dehydrated, and rehydrated.  “Hydration resulted in significantly increased 

efficiency and decrease in phonation threshold pressure”  (p. 51).  In a different 

study, Jiang, Verdolini, Ng, Aquino & Hanson (2000) utilized a similar setup of 17 

postmortem canine larynges, harvested 15-30 minutes after death.  The 

experimental setup to mount and record the data was like the previous study.  In 

this case, however, the canine larynges were just dehydrated (not rehydrated 

again) in 10-second phonation intervals with three seconds of rest for five minutes 

with an air compressor.  Two control canine larynges were hydrated with the same 

time sequence for five minutes.  Researchers admitted to differences in the 

humidification of human and canine larynges, but discovered their findings 

supported the previous studies’ findings about the increased relationship between 

phonation threshold pressure and dehydration.  They concluded, “dehydration of 

the vocal folds will degrade laryngeal performance.” (p. 574). 

2.5.3 Overview of Continued Research 

An overview of representative studies involving vocal performance and 

hydration includes:  a study measuring relative humidity and vocal effort (Hemler, 

Wieneke & Dejonckere, 1997), double-blind placebo studies on hydration and 

phonatory exertion (Verdolini, Titze & Fennell, 1994; Verdolini, Min, Titze, Lemke, 

Brown, Jiang & Fisher, 2002), voice changes due to dehydration (Verdolini et al., 

2002), differences in oral and nasal breathing and the subsequent drying effects of 

vocal fold mucosa (Sivasankar & Fisher, 2002) and oral breathing in participants 
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with vocal attrition (Sivasankar &Fisher, 2003), hydration as a method of alleviating 

vocal fatigue (Solomon & DiMattia, 2000; Arnold, Glaze, Mersbergen & Solomon, 

2003), and athletes and hydration (Maughan & Shirreffs, 2008).  It should be noted 

that, problematic to this study, these researchers used untrained singers or 

speakers, not highly trained singers, in small subject groups.   

In Hemler et al., 1997), researchers attempted to empirically demonstrate the 

accepted hypothesis of the positive effect of humidity on the ease of phonation.  In 

order to do this, researchers investigated eight healthy participants, four men and 

four women.  On differing days, for 10 minutes each, each participant inhaled 

through the mouth, low, medium and highly humidified air.  Participants were then 

instructed to vocalize on a sustained ah.  The pitches were measured and 

recorded.  This vocalization procedure was repeated 12 times.  Researchers found 

that while there was no significant difference in the noise-to-harmonic ratio between 

conditions, subjects reported less comfort in phonation when they had inhaled dry 

air and more comfort after breathing humidified air.   

In Verdolini, Titze & Fennell, (1994) researchers discovered an inverse 

relationship between hydration intake and vocal fold viscosity, impacting phonatory 

effort.  This was part of a series of studies enacted by both Verdolini and Titze to 

empirically investigate the assertion that hydration assists in easier voice 

production.  In this study, measures were taken to double blind the study. There 

were 12 vocally healthy, non-smoking participants.  However, only one participant 

was a singer; she had received 1 semester of voice training several years before 
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her involvement in the study.  There were three small subject groups: the “Tropical 

Treatment” (4 hour exposure to a high humidity environment), the “Arizona 

Treatment” (low humidity environment) and the “Naturalist Treatment” (intermediate 

humidity environment).  Participant intonation testing was pitched but verbalized, 

not sung.  Researchers found that phonatory effort was greater with increasing 

pitch across all groups.  However the greatest difference in phonatory effort 

between groups was in the highest pitches.  Researchers found conversational 

pitch to be less sensitive to hydration level.   

In a different 2002 double-blind study examining voice and dehydration, 

Verdolini et al. utilized four healthy but vocally untrained participants in three 

separate days of treatment.  The first days’ treatment involved a single dose of a 

diuretic, the second, a dose of an oral antihistamine and the third, a sugar pill.  In 

this study, the researchers collected vocal data only on high pitches, because 

previous explorations had demonstrated that dehydration affected phonatory effort 

in high-pitched voicing.   In addition to measuring phonatory effort, researchers also 

measured weight and saliva viscosity.  These investigators found a measured 

phonatory effort from dehydration due to diuretics, but could not find evidence of 

vocal viscosity dehydration with a single dose of an antihistamine.   

A study by Sivasankar & Fisher, (2002) explored the differences in laryngeal 

dryness between those who breathe orally and those who breathe nasally.  Utilizing 

20 healthy female participants, after a briefly prepared and recorded warm up 

(pretreatment), researchers instructed the participants to orally or nasally breathe 
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for 15 minutes.  Then the warm up was performed again and the resulting 

differences measured.  Researchers discovered that oral breathing led to an 

increase in phonatory effort.   

In the study the next year by Sivasankar & Fisher, (2003) the same 

researchers expected to find a greater phonatory effort in 20 female participants 

with a history of vocal fatigue, after periods of oral breathing.  “Participants that did 

not maintain nasal breathing were excluded from study” (p. 1418).  The same 

procedures were followed as in the 2002 study by these same investigators.  

Researchers concluded that oral breathing increases phonatory effort in those with 

a history of vocal attrition. 

In the study by Solomon & DiMattia, (2000), researchers attempted to vocally 

fatigue the vocal mechanism by directing four women, with healthy but untrained 

voices, to read loudly for two hours after drinking monitored, but varying, amounts 

of water.  They then assessed the effects of the women’s vocal mechanisms using 

a pressure and flow measurement system and a Rhino-Laryngeal Stroboscope 

System.  Researchers assert that this was the first study to measure PTP 

(phonation threshold pressure) both before and after extended loud speaking.  

Although hydration appeared to help with reduce the degree of vocal fatigue, PTP 

increased after the 2 hours of loud reading and in higher pitches. 

Arnold, Glaze, Mersbergen & Solomon (2003) continues the work of 

Soloman and DiMattia (2000), by examining the effects of a vocally fatiguing task, 

on men.  Four healthy, nonsmoking, vocally untrained men (ages 19-29) 
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participated in this study.  The study followed the Solomon and DiMattia study in 

determining hydration and pre-session protocol.  The men were to read loudly for 

two hours after drinking monitored, but varying, amounts of water.  The men’s vocal 

measurement included falsetto in the evaluation.  Researchers assessed the effects 

of the men’s vocal mechanisms using a pressure and flow measurement system 

and a Rhino-Laryngeal Stroboscope System.  Results varied between the men in 

the present study (2003) and the women in the previous study (2000).  The women 

appeared to be more advantageously affected by hydration in the area of vocal 

fatigue than the men, but researchers noted that the both samples were small and 

that larger studies were needed. 

In 2008, Maughan and Shirreffs presented a historical and performance 

meta-analysis of the studies highlighting athletes and dehydration.  In this 

discussion, the authors address clinical measurement of the athletes’ dehydration 

before exercise and sweat loss and hydration status both during and after exercise.  

However, measurement of the respiratory mucosa of the athletes was not 

addressed and for that reason, these studies, however valuable, cannot transfer to 

singing athletes.  

A similar meta-analysis of vocal fold function and hydration may be useful to 

the singing population.  In the latest review of findings in hydration studies involving 

non-singers by Leydon, Sivanskar, Falciglia, Atkins, & Fisher (2009), researchers 

state, “A meta-analysis of this growing body of literature is underway to assess the 

clinical effectiveness of treatment on vocal fold function” (p. 663). 
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2.5.4 Hydration Studies Utilizing Singer Participants 

The only research studies that this researcher found measuring the effects of 

hydration using singers as subjects were Radichel (1997), measuring the effect of 

increased hydration on the non-professional adolescent singer, and Yiu & Chan, 

(2003), comparing the effect of hydration and vocal rest on the vocally fatiguing 

effects of karaoke singing.  There were no formal studies that the author found 

measuring the effects of hydration on classical or professional singers.   

Radichel’s study (1997) examined the effect of increased hydration on the 

voices of adolescent nonprofessional singers.  Twenty-two healthy, vocally healthy 

and non-smoking 15-18 year old high school students were selected from various 

area high schools.  Participants were selected from those who reported low 

hydration-levels. Those participants were randomly assigned to either the control or 

experimental groups.   

Participants in the Radichel study drank specific amounts of water for seven 

days.  Those in the control group drank 16 oz. of water daily; those in the 

experimental group drank 80 oz. of water daily.  Pretest and posttest measures of 

speaking and singing samples were recorded and measured using a Computerized 

Speech Lab and the Multidimensional Voice Program software.  “Salient data from 

the vowel samples included:  fundamental frequency, frequency perturbation jitter), 

amplitude perturbation, (shimmer), and noise-to-harmonic ratio (p. 31).”  No 

significant changes occurred in the control group. Differences between pretest and 

posttest did appear in the experimental group in the speaking frequency, but not in 
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the singing voice.  Radichel attributes this difference to the freedom of the folds in 

lower frequencies (speaking) as opposed to the tightness of folds in higher 

frequencies (singing).  Trained singers may have found a difference due to 

hydration in their singing voices as well. 

Yiu and Chan (2003) studied the differences in the vocal quality of amateur 

singers, when one group was given rest and water and the other given nothing.  

Researchers studied 20 healthy participants with no formal singing training, 10 

females and 10 males.  Ten of the amateur singers were given water to drink and 

short times of rest, and the other ten were given no liquids and sang continuously.  

Participants sang until they felt fatigued vocally and could sing no longer.  There 

was a significant difference in the length of time between groups before the 

participants felt vocal fatigue; the participants who received hydration and rest were 

able to sing for a longer time.  Both groups maintained vocal quality and function 

but the group that received no hydration or rest showed greater injury, as measured 

by a three-judge panel and by phonetogram analysis.  Although these singers were 

amateur, even professional singers have difficulty maintaining adequate hydration 

and rest when travelling to or working away from home. 

2.5.5 Clinical (Non-empirical) Recommendations 

This section presents representative opinions of medical personnel.  

“Hydration has been found to be a factor in the remediation of many of the laryngeal 

disorders of the clients who are referred to me” (Gregg, p. 53, 1995).  The most 

obvious cure for vocal fold/tissue hydration is to drink water.  Most physicians 
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recommend imbibing 8 to 12 - 8 oz glasses of water daily to maintain vocal health 

(“Hydration”, 2007).  However, securing adequate hydration presents challenges for 

a working professional singer. 

Many professional singers travel from one concert engagement to another 

and back to home base by airline. Humidification during flight depends solely on the 

outside air that seeps into the cabin from the outside atmosphere through the 

external engines of the plane.  Because of the high altitude in which airplane flight 

takes place, about 5% to 10% relative humidity exists in the airplane cabin (Feder, 

1984). Feder and Sataloff (2006a) suggest a lot of fluid intake during flight; 

preferably water.  Sataloff (2006a) advises breathing through the nose to help 

hydrate the body and trap allergens and pollutants.   He suggests using a nasal 

saline solution to help hydrate the internal nasal membranes.  Finally, to reduce 

further dehydration, the singer should avoid caffeine, sugared drinks and alcohol 

during flight.   

Once the professional singer reaches the performance city, hotel rooms, 

homes, offices, practice spaces, and concert halls can be dry and drying to the 

body’s membranes.  Inside spaces during the winter can also lack proper humidity.  

Appropriate humidification of those spaces requires a portable humidifier or a 

heating system with a humidification component.  Suggestions of relative humidity 

settings differ.  For example, Gregg (1995) suggests that effective interior humidity 

should be set at about 50%.  Lawrence (1991) suggests that moisture should be set 

between 30 and 50%.  Interestingly, Lawrence notes in a 1986 column for the 
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NATS Bulletin,  “Vocal folds will vibrate if they are dry, but the thin edge, the 

effortless-as-breathing sound, the soaring, the limitless feeling won’t be there” (p. 

55).  However, be cautious against adding too much humidity to the air.  Over 60% 

humidity encourages the growth of bacteria and molds and may help promote the 

life of some viruses (Titze, 1995).   

Irrespective of the source, all of the preventative suggestions above are just 

that, suggestions.  No empirical research utilizing the effect of hydration on the 

professional singing voice is available to this population.   

2.6 Inadequate Nutrition 

“Singers on stage today grew up believing that opera singers were 
supposed to be overweight.  Indoctrination started with Saturday 
morning cartoons and continued throughout a singer’s training, fed by 
images of overweight teachers, overweight operatic stars, and the 
public’s opinion.   It isn’t unusual for someone to say to a fit singer, 
‘You sure don’t LOOK like an opera singer!’” (Keenan, 1991, p. 4) 

2.6.1 Background 

Black’s Medical Dictionary (2006) defines nutrition as “the process by which 

the living organism physiologically absorbs and uses food to ensure growth, energy 

production and repair of tissues. The science of nutrition includes the study of diets 

and deficiency diseases (“Nutrition,” 2006).”  Poor nutrition deprives the body of 

essential nutriments in order to grow healthily, live healthfully and thrive.  Animals 

can consume inadequate food and water by not having enough food and water on 

which to exist healthily or by consuming calories that provide little healthful 

sustenance.   

The effect of inadequate nourishment on humans is a lack of vitamins that 
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allow metabolic processes to take place in the body.  Thus a compromised immune 

system allows foreign substances to invade the body.  This can lead to common 

illness, chronic illness and if left untreated, in some cases, death.  Proper nutrition, 

then, is vital to life, and for singers as vocal athletes, proper diet is essential to great 

singing. 

2.6.2 Discussion of Research 

Although there is a plethora of empirical research on athletic performance 

and nutrition, there are relatively few studies that specifically address the needs of 

singer/artists.  The first that appeared solely testing the effects of nutrition on the 

singing voice was appropriately entitled, “The Effects of Nutritional Training on 

Voice Evaluation.”  It was published in the Journal of Research in Singing in 1983.  

The authors, Starkey, Horvath and Letchworth recruited 12 participants from voice 

classes at the Youngstown State University. The students were randomly assigned 

to either an experimental or control group.  The experimental group attended five-

two hour sessions conducted by the Home Economics faculty on nutrition and its 

connection to voice production.  Experimental group participants were also taught 

how to make better food choices both for main meals and for pre and post 

performance meals.  The control group did not attend these classes.  University 

voice faculty evaluated the voice quality of the students using the Evaluation of 

Vocal Performance rating scale developed for the study at the end of the Fall 

semester, 1979 and again at the end of the Spring semester, 1980.  Additionally, 

Health and Physical Education faculty gave each participant a physical evaluation 

at those same times.  The authors conclude that nutritional training does have an 
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effect on the singing voice, but they also admit to several flaws in the study.  One 

such weakness is the sample size, with seven subjects in the experimental group 

and five in the control group.  A second shortcoming in this study is that the 

evaluators knew each experimental subject, and their objectivity in evaluation could 

have been compromised.  

The author will address the few studies involving professional singers and 

nutrition in the next section.  It is also worthy to note a few opinion articles and 

vocal pedagogy texts that are not studies but still have impacted singers’ nutritional 

health in the Clinical Recommendations section.   

2.6.3 Dietary Studies Utilizing Singers as Participants 

There are three dietary studies that use singers as participants, one by 

Aksoydan and Camci examining the presence of orthorexia nervosa and two by 

Edgar examining the pre performance and post performance eating habits of 

singers.  Aksoydan and Camci (2009) studied the presence of orthorexia nervosa in 

Turkish performance artists.  Orthorexia nervosa “is a pathological obsession 

around proper eating, with the aim of maintaining or improving health” (p. 33).  In 

this study, the researchers examined the behaviors of 94 artists drawn from the 

Turkish State Opera, Turkish State Ballet and Bilkent University Symphony 

Orchestra; 44 opera singers, 28 ballet dancers and 22 symphony orchestra 

musicians.  “Nearly half (46.8%) of the study participants were opera singers, while 

29.8% were ballet dancers and 23.4% were symphony orchestra musicians (p. 35)”.   

Researchers utilized face-to-face interviews, calculated body mass using the body 
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mass index, and administered the ORTHO-15 measure, a 15-question assessment 

designed to measure the presence of othorexia nervosa.  Data were analyzed using 

SPSS. Twenty-five% of the opera singers were categorized as either overweight or 

obese.  While 54% of the total participants were assessed as have orthorexia 

nervosa (ON), results presented found that the highest prevalence of ON (81.8%) 

was discovered in the opera singers.  The researchers admit to limitations in the 

study.  “The high prevalence of orthorexic tendencies in the present study could be 

explained by the additional attention paid to health and nutrition by this group” (p. 

37).  Researchers also suggest that other inventories should be utilized in addition 

to the ORTHO-15 measurement for future study of this population. 

Edgar (2007) bemoans the lack of empirical evidence for singers about 

eating before a performance.  She surveyed 105 choral singers and questioned 

them about their pre-performance and post-performance eating habits.  She 

discovered that the majority of choral singers thought it was more difficult to sing 

well after eating a full meal.  After garnering scientific studies to support or refute 

her data, Edgar concludes that there is a lack of research relating to singers and 

utilizing studies from other areas makes the generalization of data to singers 

difficult.  

Continuing her empirical research, Edgar (2008) studied 2 groups of singers. 

Group 1 consisted of eight professional singers and group 2 contained ten amateur 

singers.  She measured both groups for alterations in pulmonary and vocal changes 

before, immediately after and one hour after eating.  She found that eating does not 



 

 36 

change the pulmonary and vocal measures and concluded that eating before 

performance does not interfere with singing.  However, she acknowledged that the 

tasks performed by the singers were “purposefully simple to accommodate the 

amateur singers” (p. 725).  This research is a beginning; further research for 

professional singers is necessary. 

Although there have been two significant studies utilizing singers as subjects 

within the past two years, there is nothing about actual nutrition within empirical 

evidence that suggests dietary practices for best singing performance.  In all but the 

Aksoydan and Camci (2009) study, the subjects were not professional singers and 

still subject groups can be small.  None of these studies tell us about how good 

nutrition and eating habits affect the singing voice.  There is a need to learn more 

about diet and nutrition as it relates to optimum performance for the singing 

community. 

2.6.4 Clinical (Non-empirical) Recommendations  

An important series of articles about nutrition and professional singers 

appeared in the Journal of Singing in 1997 when Harvey, David and Miller penned 

“Nutrition and the Singing Voice, Parts 1 and 2.”  Later these two articles were 

joined into one for the 1997 edition of Professional Voice: The Science and Art of 

Clinical Care and the1998 edition of Vocal Health and Pedagogy, both edited by 

Robert Sataloff.   

Both of these articles were written as health columns (LaryngoSCOPE) in 

the Journal of Singing.  The three guest authors are a licensed speech-language 
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pathologist, a licensed medical doctor and a licensed registered nurse.  They have 

gathered a collection of both governmental guidelines and other scientists’ research 

studies in making nutritional suggestions relating specifically to the health of the 

singing voice.   In these articles, the authors propose that keeping the body healthy 

and resilient requires attention to diet and fitness.  They offer evidence in part one 

on “basic nutrition and dietary guidelines, nutrition fact food labels, nutrition and 

weight management, and food as medicine.”  In part two they review “free radical 

pathology and antioxidant defenses, means for determining nutritional status, 

criteria for choosing quality supplementation, promoting vocal longevity via nutrition, 

and establishing nutritional goals for singers.” 

One aspect of improper diet that seems to affect singers is what and when to 

eat, especially before rehearsals and performances.  In a 1995 Nutrition Today 

article, Slover and Dwyer compare three differing cases of professional singers who 

represent “the Diva Syndrome.”  In this short article the authors chronicle the 

singers’ behaviors that predispose them to binge eating and obesity.   

Although there are many vocal pedagogy texts that refer to the benefits of 

nutrition to healthy singing, such as Excellence in Singing by Caldwell et al. (2001), 

Basics of Vocal Pedagogy by Ware (1998) and The Performer’s Voice by Dayme 

(2006), the most comprehensive resource that this researcher found that was 

specifically designed to meet the nutritional needs of singers was Voice Technique:  

A Physiologic Approach for Voice Class and Studio by Bickel (2008).  Bickel 

advises young singers on the value of eating healthily.  She cautions them about 
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weight gain and eating before and after a performance in an effort to induce better 

consumptive disciplinary habits.  She introduces three outstanding figures/tables, 

the USDA food pyramid and the Mediterranean diet, a table of essential nutrients 

and a table of the food sources of essential nutrients.  She also refers to the 

previously discussed Harvey articles as well as Sataloff’s Vocal Health and 

Pedagogy Advanced Assessment and Treatment (2006b) as an exceptional source 

for nutritional information.  While these sources (Bickel, 2008; Harvey et al., 1997; 

Sataloff, 2006b) utilize some empirical studies in their counsel, Bickel is a well-

known singer and teacher of singing, not a medical researcher or clinician.  Harvey 

et al. and Sataloff base some of their medical advice on the experience of their 

medical practices.  It is unclear if Sataloff bases his advice on the multitude of high-

level performers that he sees in his practice or if there is some other source for his 

advice.  Additional sources of information include the article “Nutrition for the young 

athlete” by Meyer, O’Connor and Shirreffs (2007) and the 2002 thesis by Melanie 

Galiardo entitled “A Guide to Vocal Health.  Although anecdotal evidence is 

available to singers, there is still a need for empirical studies relating to best dietary 

practice for singers. 

2.7 The Effects of Acid Reflux 

“GERS (gastroesophageal reflux symptoms) are significantly higher in 
opera choristers compared with the general population, which 
suggests that GER is a work-related disease in opera singers and 
choristers” (Koch, 2007, p. 259.) 

2.7.1 Background 

“The association between gastroesophageal reflux (GER) and laryngeal 
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disorders in adults has been recognized since the late 1960’s” (Young, Shaw, Searl 

& Miner, 1996).  The more popular acronym GERD (gastroesophageal reflux 

disease) is a term for weakness in the lower and/or upper esophageal sphincters, 

the muscular connectors between the stomach and esophagus and the esophagus 

and throat.  Impairments in the lower and/or upper sphincters, which are generally 

closed during digestion, allow stomach acid to backflow into the esophagus and/or 

throat (Coates, 2004).   

Many physicians use GERD as an overarching term for acid reflux disease.  

Symptoms for GERD can include heartburn, sore throat, hoarseness, halitosis or a 

bad taste in the mouth, regurgitation, frequent burping, insomnia and chronic 

cough.  Studies have found that reflux contributes to certain cases of laryngeal 

malignancy, “globus hystericus,” Barrett’s esophagus, laryngeal “spasms,” cough 

and esophageal carcinoma (Sataloff, 1991).  “Some studies suggest that up to 80 

percent of adult-onset asthma that is not allergy related may be caused by acid 

reflux, especially if the episodes are frequent at night” (Wood, 2002, p. 6). 

In a 2002 article, Koufman described the differences between 

gastroesophageal reflux disease (GERD) and a related disease, laryngopharyngeal 

reflux disease (LPR).  GERD occurs when stomach acid retreats into the 

esophagus; LPR happens when it backs up farther into the throat.  Direct contact 

with stomach acid can injure the delicate laryngeal and pharyngeal mucosa 

surrounding the vocal folds (Sereg-Bahar, Jansa, & Hocevar-Boltezar, 2005).  

“Singers affected by LPR typically describe difficulties such as increased tension, 
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vocal fatigue, harder tonal onset, reduced quality, persistent throat clearing, loss of 

high range, and register disassociation” (Spencer, 2006 p. 177).  Additional LPR 

symptoms can include chronic cough, hoarseness, difficulty in swallowing, sore 

throat, and variations in the speaking voice (especially in the morning).    “LPR is 

known to contribute to posterior acid laryngitis, laryngeal contact ulcers or granular 

formation, epithelial dysplasia and laryngeal cancer, chronic hoarseness, 

pharyngitis, sore throat, globus sensation, dysphagia, buccal burning, asthma, 

pneumonia, nocturnal choking and dental diseases” (Sereg-Bahar et al., 2005, p. 

120).  LPR has also been blamed for contributing to cases of vocal nodules, and 

other vocal fold and laryngeal disorders (Sereg-Bahar, 2005).   

Rouev et al. (2005) mention that although doctors frequently refer to GERD 

and LPR interchangeably, “the latter is more specific” (p.477).  Koufman (2002) 

further defines LPR as the silent reflux and noted that “patients with LPR appear to 

have different symptoms, findings, and patterns of reflux, as well as different 

diagnostic criteria and responses to treatment than do patients with GERD” (p. 7).  

As a guest columnist for the “Care of the Professional Voice” in the Journal of 

Singing, Spencer attempted to warn singers of the vocal dangers associated with 

LPR.  Spencer (2006) took a differing tack when he wrote “Gastroesophageal reflux 

disease (GERD) is presently a more conspicuous media presence via ‘the Purple 

Pill’ than its relatively unknown cousin, laryngopharyngeal reflux (LPR).  Although 

GERD and LPR may be considered as separate diagnostic entities, intervention 

modalities for both kinds of reflux are similar” (p. 177).   
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Why are singers prone to LPR/GERD?  Acid reflux occurs when the 

sphincter muscles that connect the stomach to the esophagus and the esophagus 

to the throat are weakened and open.  Normally these muscles would stay closed 

during the digestion process, but when they do not, stomach acid is allowed to back 

up into the esophagus and sometimes into the back of the throat (Sereg-Bahar et 

al., 2005).  What contributes to the weakening of the sphincter muscles?  Some 

factors are the normal aging process, pregnancy, obesity, lifestyle, and increased 

abdominal pressure. 

Sataloff  (1991) declares that reflux is common for singers because,  

“First, their performance requires markedly increased abdominal 
pressure, which works against the abdominal sphincter.  Second, 
many voice professionals perform without eating, because a full 
stomach interferes with abdominal support.   In addition, they usually 
sing in the evening.  Consequently, singers arrive home late at night, 
eat a large meal, and go directly to bed.  This life-style combines with 
the stress of a performing career to produce a disproportionately high 
incidence of this condition.” (p. 179-180) 

2.7.2 Discussion of Research 

Within the last ten years more research studies have examined the impact of 

GERD and LPR on the larynx.  Some recent representative studies not utilizing 

singers include a study conducted in Bulgaria (Rouev et al., 2005).  In this study, 

doctors examined 46 patients through the Department of Otolaryngology (University 

Hospital Stara Zagora, Bulgaria) between September 2000 and September 2002.  

Patients were not known to have gastroenterologic disease at the time and were 

evaluated by “complete medical history and physical examination” (p. 477) including 

nasopharyngeal and laryngeal endoscopy.  Researchers discovered ”laryngeal 
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symptoms are significantly more frequent in patients with GERD” (p. 479).   

A 2005 study of 83 reflux laryngitis patients (Pribuisiene. Uloza & Saferis) is 

of particular importance to singers.  Doctors discovered a “reduction of phonation 

capabilities and voice quality in RL (reflux laryngitis) patients” (p.39).  They added 

that patients with this disease often showed signs of compensating muscular 

tension.   

Pribuisiene, Uloza, Kupcinkskas and Jonaitis (2006) compared the results of 

voice changes with a group of 108 RL patients with a control group of 90 healthy 

persons.  Researchers documented the deteriorating voice quality caused by RL 

and suggested that “treatment of RL patients along with special medication and 

lifestyle modifications should involve care of the voice” (p. 135).  These two studies, 

while not designed with singers as participants, contain results and 

recommendations that would be especially appropriate for singers. 

2.7.3 Acid Reflux Studies Utilizing Singers as Participants 

In 1992 Eller, Skylv, Ostri, Dahlin, Suadicani and Gyntelberg examined 51 

opera singers of the Royal Theatre in Copenhagen to study potential health 

problems associated with being an opera singer. At that time the researchers wrote, 

“It seems, however, that there are no epidemiological reports on occupational 

health problems among opera singers in the medical literature” (p. 89).  Within the 

last ten years however, some researchers have begun to search for a link between 

acid reflux and singers.  Using strobovideolaryngoscopic findings, Heman-Ackah, 

Dean and Sataloff (2002) found that 95% of their volunteer group of 20 singing 
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teachers exhibited signs of reflux laryngitis. Seven of the 20 participants reported 

vocal illness but 13 participants reported no vocal complaints.  Vocal fold polyps 

and cysts were found to be present in 69% or 9 of the 13 participants with no 

reported voice illness.  “Signs of reflux laryngitis were present in all of the 

volunteers and were accompanied by other ‘abnormal’ findings in 95% (19/20) of 

the volunteers (p. 86).”  The researchers admitted that their numbers may reflect 

“selection bias in recruiting volunteers for ‘free examinations.’” (p. 86.) 

Most recently doctors have begun to study the effects of LPR on classical 

singers.  In 2003, a group of Italian researchers published the case reports of four 

opera singers. Researchers concluded, “GERD symptoms may compromise the 

continuation of artistic careers of professional singers by negatively interfering with 

their professional performances” (Cammarota, Elia, Cianci, Galli, Paolilo, Montalto, 

& Gasbarrini, p. 404).  In 2007, a mostly different group of Italian researchers, 

Cammarota, Masala, Cianci, Palli, Capaccio, Schindler, Cuoco, Ierardi, Cannizzaro, 

Casselli, Dore, Bendinelli and Gasparrini compared a group of 351 professional 

opera choristers to a population sample of 578 subjects in an attempt to provide an 

occupational link to the presence of LPR and singers.  The data collection vehicle 

was a survey.  The researchers reported a significant difference in the areas of 

heartburn, regurgitation, cough and hoarse voice between the opera choristers and 

the control group, suggesting that reflux may be a work-related disease for 

professional vocalists. However no laryngeal examinations were administered in 

this research study.   
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The results of a similar study conducted by Pregun, Bakucz, Banai, Molnar, 

Pavlik, Altorjay, Orosz, Csernay, Tulassay, and Herszenyi appeared in Digestive 

Diseases in 2009.  In this study, researchers in Hungary also developed a 

questionnaire, which incorporated the suggestions of two previous studies, 

including the Cammarota study (2007) mentioned above.  The Pregun study 

examined the lifestyle and individual characteristics of 202 professional opera 

choristers, 71 professional wind players, 43 glassblowers and 54 water polo 

players.  They questioned subjects about lifestyle and eating habits, height, weight, 

age, gender and physical activity as well as frequency of reflux symptoms.  The 

results of this study indicate (p. 38) “a statistically significantly higher prevalence of 

heartburn, regurgitation and hoarseness than control subjects (p<0.001)” in the 

professional opera choristers surveyed.  Although no participants were medically 

examined, the researchers concluded that gastroesophageal reflux in the 

professional opera choristers “should be considered as a work-related disorder that 

may have an impact on quality of life and may negatively interfere with personal 

performance” (p. 38).   

It is clear from recent writings that medical practice now differentiates GERD 

from LPR, and that there has been some attention paid to the problem of LPR in 

singers.  Some research now exists to indicate a negative relationship between acid 

reflux and the singer.  However, there is still simply too little attention paid in 

research studies to help mitigate the plight of the professional singer with LPR, the 

singing athlete who must depend on the condition of the larynx to earn his/her 

living.   
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2.7.4 Clinical (Non-empirical) Recommendations 

Because research is still lacking for singers, one must depend on anecdotal 

evidence from medical doctors and singers, not researchers for preventative 

suggestions.  In 2006 former professional singer and speech pathologist Martin L. 

Spencer compared GERD and LPR diagnoses and the differing treatment options 

for singers.  LPR/GERD prevention can be managed with a change in 

eating/sleeping habits and/or medication, sometimes surgery or a combination of 

these things.  How singers afflicted with acid reflux manage their lifestyle choices 

can positively affect the crippling symptoms of acid reflux.  Anecdotally, the popular 

advice seems to be that managing one’s diet is a must. Vocalists should avoid 

caffeine, carbonated beverages, citrus and citrus juice, coffee (even decaffeinated), 

tomatoes and tomato sauce, spicy foods, fried foods, chocolate, sugar, onion, and 

mint – any food or substance that creates excess stomach acid should be avoided, 

eaten in moderation or eaten earlier in the day.  

Two professional singers, Melanie Mitrano and Valerie Coates have written 

separately about their experiences in controlling acid reflux disease.  Mitrano (2001) 

suggests, “Many people find relief simply by losing weight and switching to a low-fat 

low caffeine diet” (p. 4.). She adds that singers should drink plenty of water (8-10 

glasses) daily and that alcohol and tobacco should be avoided.   

Since many sufferers are afflicted with reflux while sleeping, Mitrano 

suggests waiting to sleep for at least two hours after eating.  Some doctors 

recommend raising the head of the bed 6-10 inches or sleeping on a foam wedge 
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that elevates the torso so that any reflux cannot move uphill into the esophagus or 

larynx.   “Other things can aggravate the symptoms of GERD, such as tight 

clothing, heavy lifting and unresolved stress”  (Mitrano, 2001, p. 3).  Mitrano’s 

suggestions, while based in experience, are not yet empirically researched.  It is 

important to the singing population to research these contentions. 

According to mezzo-soprano Valerie Coates, singing professionally has joys 

and challenges and managing the stress that inevitably comes with the pressures of 

performing helps to manage acid reflux as well.  In 2004, she wrote in “Managing 

Acid Reflux without Medication” about her struggle with acid reflux and her 

management of the disease without medication.  Coates suggests exercising 

regularly, getting plenty of sleep, learning to meditate, and taking hot baths to 

relieve tension.   

Recently, a comprehensive yet concise anecdotal article about acid reflux 

diagnoses and curative measures, designed specifically for singers by Dr. Robert 

Bastian was published in Classical Singers Magazine (2009).  In this guest health 

contributor’s article, he was most concerned that acid reflux disease in singers be 

properly diagnosed as the symptoms for other singing ailments can be couched in a 

misapplied diagnosis of reflux. 

Medications that help to reduce or suppress excess stomach acid can be 

over-the-counter and physician prescribed drugs.  Based on her experience and her 

subsequent research into the topic, Coates recommends several supplements and 

teas to aid in more effective digestion and healing as well.  If reflux is severe and 
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crippling for the singer, corrective surgery called Nissen fundoplication is currently 

available for singers according to Mitrano (2001), who suffered with reflux 

symptoms and had the surgery.  Vocalists should consult with both an 

otolaryngologist and with a gastroenterologist in devising a therapy plan (Sataloff, 

2006a).   

This section has shared anecdotal evidence in the area of acid reflux 

disease prevention.  Singers need to know if these suggestions work.  Much more 

research using singers as participants is necessary.  

2.8 The Effects of Alcohol 

2.8.1 Background 

Alcohol, or dietary ethanol (Ferreira & Willoughby, 2008) is a non-essential 

energy-producing beverage derived from plant products.  Alcoholic beverages are 

divided into three classes, beer, wine and spirits.  Alcohol plays a part in the social 

culture of most countries in the world and evidence of alcoholic consumption dates 

back to circa 3000 BC (“Social and Cultural Aspects of Drinking,” 1998).  Ferreira 

and Willoughby also consider alcohol to be a drug stating, “Alcohol, like all drugs, 

can be considered both a tonic and a toxin:  the difference apparently lies in the 

dose” (p. 13).  They further indicate, that, although experts can acknowledge that 

moderate intake of alcoholic beverages may produce positive psychological and 

some positive biological results, the scientific community appears to have a 

preoccupation with those who possess excessive drinking habits. 
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2.8.2 Discussion of Research 

When empirical evidence has been difficult to find in hygiene/health areas 

regarding the singing voice, this author has turned to studies involving athletic 

performance and health.  Athletes and professional vocalists share performance 

principles.  They each build performance skills (they practice). They each depend 

on their body’s gross and fine motor coordination to accomplish specific goals.  

They each are expected to perform at peak levels, whether on the athletic or 

singing stages.   

This writer has turned to studies involving athletic performance and health 

because she has been unable to acquire any empirical evidence highlighting the 

effects of alcohol on the human singing voice.  While she has been able to acquire 

some information regarding performance and alcohol consumption, there are still 

relatively few studies.  Indeed, Shireffs and Maughan bemoan the lack of original 

research studies in the athletic arena when they write in a 2006 analysis, “There 

have been rather few studies in recent years, and there is an urgent need for further 

studies, particularly investigations involving measurement of sport-specific 

performance.  In the past few years there appear to have been more review articles 

published on the effects of alcohol on sporting performance than original research 

papers” (p. 192). 

Representative examples of studies measuring the effects of alcohol on 

performance include those measuring performance impairment (Lubin, 1977 and 

King & Byars, 2004) and behavior (Samp & Monahan, 2007). Lubin’s study 
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correlated subject response time and blood alcohol concentration.  He divided his 

15 male subjects into three groups of five participants.  Each group was given a 

different concentration of ethanol or placebo, which induced a blood alcohol level of 

0, .05 and .10.  Although subject numbers were small in this study, Lubin found that 

alcohol “impairs both actual performance and performance awareness” (p. 303).   

King & Byars (2004) examined the comparative effects of alcohol in young 

adult light drinkers versus heavy drinkers.  Thirty-four men and women volunteered 

for this study and were divided behaviorally according to two groups, heavy drinkers 

(n=20) and light drinkers (n=14).  The researchers found that, “Both groups showed 

similar alcohol-induced slowing of speed in psychomotor processing and encoding 

(DSST task) and saccadic eye movement (i. e. velocity)” (p. 33).  However, sample 

sizes were small and the authors suggested further research was needed. 

In the Samp & Monahan study (2007), 42 teams of male teams (two to a 

team) played a version of the $100,000 pyramid.  Teammate A was randomly 

assigned as a drinking or sober subject, and teammate B was the sober subject.  

Participants were coded according to their non-verbal cues by researchers.  

Scientists found that the intoxicated subjects “displayed more expressiveness and 

anxiety to a partner as compared to sober participants” (p. 85). 

This researcher did find two articles that address the speaking voice and 

alcohol consumption; both were published in 1994.  The first is a study by 

Niedzielska, Pruszewicz, and Swidzinski (1994) entitled, “Acoustic Evaluation of 

Voice in Individuals with Alcohol Addiction.”  In it researchers measured the 
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acoustic voice tests of 3 groups of subjects, those who had an alcohol addiction of 

1-10 years, those who had an alcohol addiction of 11-20 years and those who did 

not have an alcohol addiction.  They concluded that, “long-lasting alcohol addiction 

may be treated as laryngeal phonatory function disorder of organic background” (p. 

121).  Niedzielska et al. also support the author’s discovery concerning studies 

utilizing singers and alcohol, as the researchers indicate that general research in 

alcohol addiction “were limited to the evaluation of the influence of severe ethanol 

intoxication on speech.” 

The second article that addresses the speaking voice function and alcohol is 

Wantanabe, Shin, Matsuo, Okuno, Tsujii, Matsuoka, Fukaura, and Matsunaga 

(1994), “Studies on Vocal Fold Injection and Changes in Pitch Associated with 

Alcohol Intake.”  In this study, each of the 48 participants consumed, within 30 

minutes, a concentration of 40% vodka and orange juice that equated to one gram 

of liquid for each kilogram of body weight.  The evidence of alcohol in the blood was 

measured prior to alcohol ingestion and every 30 minutes for two and a half hours.  

A sonogram measured and recorded the pronunciation of five Japanese vowels.  

“The results demonstrated the occurrence of previously unrecognized 

pathophysiological changes associated with synchronous phonetic function in the 

vocal pathway after alcohol consumption. (p. 340).”  Additionally, although they 

found that the vocal range of their subjects increased after alcohol consumption, 

their airflow was interrupted and “vocal efficiency deteriorated in almost all of the 

subjects (p. 344).”  The authors also discovered swelling in the mid-portion of the 

vocal folds and irritation in the arytenoid area.   
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2.8.3 Clinical (Non-empirical) Recommendations 

Interestingly, Rubin, Sataloff, and Korovin (2003) suggest a probability of 

vocal dysfunction in those singers that engage in alcohol abuse.  Alcohol reduces 

the proprioceptive (how movement is sensed or felt within the body) engagement of 

the singer as it decreases both mental awareness and physical coordination.  

However, small amounts of alcohol consumption and the effects on vocal 

dysfunction are controversial among experts.   

More empirical evidence is needed regarding the effect of alcohol on the 

singing voice.  Opinions vary as to the effect on the voice from small amounts of 

alcohol consumption, but according to Rubin et al. (2003), serious alcohol use 

impairs the proprioceptive awareness of the singer to his/her body. The best cure 

for preventing problems in the singing voice with alcoholic beverages may be 

simply not to participate in consuming them.   It is clear that more empirical 

evidence is necessary regarding alcohol use and the singing voice. 

2.9 Exercise and the Singing Voice 

2.9.1 Background 

According to Sirbaugh (1995), regular exercise helps to reduce stress, slow 

down the aging process, keep the immune system healthy, and effective exercise 

maintains a healthy vocal support system.   

In general, the newest research is proving that regular exercise can 
be very beneficial to singers for both physical and psychological 
reasons.  It not only develops the body physically so that the vocal 
support system is positively affected, but allows and enables stress 
reduction as well.  If singers are carefully guided by exercise 
physiology professionals, and remember to pay close attention to 
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breathing during exercise so as not to place too much subglottic 
pressure on the vocal cords, they can benefit enormously from regular 
exercise (Bickel, 2008, p. 125.) 

There is no doubt that exercise for the professional singer encourages 

fitness and flexibility.  As exercise experts agree on the value of exercise for overall 

health but can disagree on the appropriate exercise path to health, so vocal experts 

agree on the value of exercise for the singer but disagree on the best route for 

optimum singing health.  

2.9.2 Discussion of Research 

The sole study that this author found examining the impact of exercise on 

singers was conducted by Large and Patton (1981) and published in the Journal of 

Research and Singing.  In their introduction the writers bemoan the lack of studies 

regarding the safety of physical exercise for singers and the general disagreement 

within the singing community about the types of physical exercise that benefit the 

singer physically, without harming the vocal apparatus. The researchers measured 

the results of a training program designed for five weightlifters and five joggers who 

were also advanced singers.  The singers recorded the same vocal exercises 

exhibiting singing endurance, agility, power and control both before the 12-week 

period of exercise and after.  Measurements were taken in decibels and duration of 

pitch.  Although the sample size was small, within a twelve-week period, exercising 

30 minutes three times weekly, the singers showed improvement in singing 

endurance, agility, power and control as well as in fitness improvement. None of the 

singers reported any negative effects; none of the singers were highly trained 
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professional singers. 

2.9.3 Clinical (Non-empirical) Recommendations 

The empirical literature is sparse on health and fitness for singers but opinion 

is available.  Bickel, a voice teacher, (2008) suggests that brisk walking and 

swimming make superb exercise formats for singers, encouraging deep breathing 

and inspiring blood flow.  However, “Sports that increase tension and stress or 

cause heavy muscular fatigue, such as playing football, soccer, or wrestling, are 

best left to non-singers” (Bickel, 2008).  She suggests some aerobic and weight-

bearing exercise is also good for physical health. 

Galiardo, a singer, (2002) and Brunner, a voice teacher, (1988) suggest that 

singers walk, swim, bicycle or participate in low impact aerobics.  Galiardo 

recommends exercising twenty to forty-five minutes daily.  She also advises 

curtailing exercise with weights, or playing racket ball or tennis, due to the possible 

impact to the vocal folds.   Dr. Anthony Jahn (1991), who penned the regular  “Ask 

the Doctor” column for the New York Opera Newsletter, recommends swimming or 

race-walking for singers as excellent sources of exercise.  Also “sit-ups, straight leg 

raises and crunches work primarily on the abdominal muscles.”  Finally Nora 

Sirbaugh (1995), a professional singer and teacher, works with free weights and 

Nautilus equipment and jogs.  Based on the 1981 study “The Effects of Weight 

Training and Aerobic Exercise on Singers” conducted by Large and Patton, 

Sirbaugh suggests “a mix of aerobic and anaerobic exercises is perhaps the best 

program for singers, and certainly one that I advocate from personal experience.”   
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With the exception of the Large and Patton study completed thirty years ago, 

there is no empirical evidence in the area of exercise and the singing voice.  There 

is no research utilizing professional singers as the participants in a study about 

exercise.  There is, however, opinion and contradictory advice.  More empirical 

evidence is necessary in the area. 

2.10 Conclusion 

There is little empirical evidence examining the vocal hygiene practices of 

singers.  Within the health areas of hydration, nutrition, acid reflux prevention, 

alcohol consumption and exercise for vocalists, this author found no hydration 

studies utilizing singers or professional singers.  Within the area of nutrition, she 

found one study that examined the effects of nutritional training on the non-

professional singing voice and three studies that explored 1) the occurrence of 

orthorexia nervosa in Turkish performance artists and 2) the pre and post 

performance eating habits of both amateur and professional singers.  When the 

author scrutinized the area of acid reflux prevention, she found three larger studies 

that have surveyed professional singers about their dietary and lifestyle practices 

but did not employ laryngeal examination.  Finally, after careful review of the 

research, this writer found no researchers who have examined professional singers’ 

health practices in the areas of alcohol consumption and exercise.   

Based on the evidence, it is clear that in all of the following health areas for 

vocalists – hydration, nutrition and diet, acid reflux prevention, alcohol consumption, 

and exercise – there is not enough strong empirical evidence using highly skilled 
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singers as subjects, in which to effectively guide singers’ hygiene practices.    

In the next chapter, this researcher will share the methods she used in 

surveying the vocal hygiene practices of highly skilled professional singers.  In the 

survey she questioned professionally managed classical singers about their current 

hygiene practices concerning hydration, nutrition, acid reflux, alcohol and exercise 

to determine if there were common health practices within this population.  In the 

examination of these practices, she compares them to the current medical research 

that is available. 
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CHAPTER 3 - METHOD 

3.1 Background 

The purpose of this study was to survey professional classical singers both 

to identify the value of overall health for these vocalists and to determine some of 

the health practices of these highly trained, skilled vocal artists.  This information 

will lead to a better understanding of vocal hygiene, the voice preventative health 

practices that are currently in use by such professionals and that work.   

Because the professional classical singer must keep his/her instrument (the 

singing voice) in excellent condition, one could expect that the preventative health 

habits of professional classical singers would already be heavily studied and 

researched, but that is not the case.  Ironically, while there exists a plethora of 

studies about professional athletes’ performances and their health regimes, there 

are few studies about professional vocal athletes and vocal hygiene.   

Within the survey, the areas of hydration, nutrition, exercise, preventative 

health and home remedies were explored in an attempt to discover current vocal 

health practices within the profession.  The information gathered in this study 

contributes to the profession by bringing to the light the health practices that the 

best vocal athletes currently employ.  The vocal hygiene practices of these artists 

have never been collected and examined, though their methods could be useful to 

both professional and amateur voice users.   
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3.2 Research Questions 

The research study was designed to answer the following two research 

questions using descriptive data (research questions 2a, 2b, 2d and 2g) and the 

results of statistical analysis (research questions 1, 2c, 2e, and 2f).   

 

Research Question 1:  How do singers rate the impact of health on their 

professional performing effectiveness? 

 

• Null hypothesis:  There is no significant difference between singers’ ratings 

of health impact according to singers’ level of experience (3 groups). 

• Null hypotheses:  There is no significant difference between singers’ ratings 

of health impact according to gender (two groups). 

• Null hypotheses:  There is no significant difference between singers’ ratings 

of health impact according to singers’ level of illness (3 groups). 

• Null hypotheses:  There is no significant difference between singers’ ratings 

of health impact between those who have not been ill in the last six months 

and those who have indicated any illness in the last six months  (two 

groups). 

Research Question 2:  How do professional singers describe their health 

practices? 

 
2a. How many 8 oz. glasses of water do professional singers drink daily? 
 
2b. How do highly skilled singers describe their dietary practices? 
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2c. How do professional singers describe changes in their diet such as avoiding 
spicy food and caffeine? 

 
• Null hypothesis:  There is no significant difference between singers’ eating of 

spicy foods according to singers’ level of singing experience. 

• Null hypothesis:  There is no significant difference between singers’ daily 

intake of caffeine according to singers’ level of experience (3 groups). 

2d Do professional singers consume alcohol? 
 
2e. Of the professional classical singers that consume alcohol, how many drinks 

do they have on a weekly basis? 
 

• Null hypothesis:  There is no significant difference between singers’ ratings 

of health impact according to singers’ consumption of alcohol (2 groups). 

2f. Do professional vocalists exercise?  

• Null hypothesis:  There is no correlation between singers’ years of 

experience and the amount of weekly exercise undertaken by them (3 

groups). 

2g. What types of exercise do professional classical singers employ? 

 

3.3 The Research Design 

3.3.1 Participants 

In the realm of classical singing, while there are singers who act as their own 

manager, many of the most active singers who desire commercial success have 

professional management.  A professional manager is a person (or persons) who 
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attends to the business details of the artist’s singing career, so the vocalist can 

concentrate on the artistic concerns of singing.   Active voice professionals are 

booked by the manager to sing with opera companies, orchestras or at recital halls 

all over the world.  The expectation of each company is that the voice professional 

will come to the performance venue vocally well prepared to complete his/her 

contracted work.  The singer is expected to arrive mentally, spiritually, physically, 

and vocally prepared to perform at the highest level possible.  

For this study, the author chose to survey professionally managed classical 

singers, because she expects that excellent health plays a crucial role in 

maintaining the elevated degree of performance expected of these singers.  

Because these managed vocalists are expected to sing at peak performance, the 

physical and spiritual care of their mind and body takes precedence.  The 

professional classical singing community is a relatively small one.  If a singer 

becomes impaired by illness or by recurring health difficulties, performing can suffer 

and, eventually, so does the artist’s reputation.  For these singers, vocal health and 

preventative vocal health (vocal hygiene) is critical to their performing ability, which 

has significant impact upon their income.  Finally, in the process of this study, the 

author has discovered that no record exists chronicling the actual health practices 

of classically trained, highly skilled singers.  This study begins that process. 

3.3.2 Random Sampling 

After determining the target population, it was necessary to determine how 

best to query sampled participants.  Highly skilled classical singers tend to be a 
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nomadic group and finding a venue to survey them randomly proved a quandary.  

An email survey provided a method to contact these singers anywhere in the world, 

and SurveyMonkey became the data collection agency.  SurveyMonkey allowed the 

author to generate a survey, distribute it electronically, collect data, and partially 

analyze the collected data with ease.  Using this online format, the writer could 

probe randomly selected professional singers in any part of the world, who had 

access to the Internet and who would agree to complete the survey. 

As part of the process of working with human subjects, the writer secured 

approval for conducting this research from the Internal Review Board (IRB) at the 

University of Minnesota (see Appendix A).  As a prelude to this survey, she advised 

each subject of the risks (none foreseeable) and the benefits (a possible 

informational benefit to the singing community).  Participation was voluntary and 

participants agreed to participate in the study for no compensation.  By agreeing to 

complete this study, the subjects formally granted their consent to participate (see 

Appendix B). 

The method for random sampling was complex but effective.  The researcher 

contacted Musical America for permission to use its 2006 catalogue information.  

Musical America collects and publishes all of the contact information and musical 

rosters of the professional musical organizations in the world.  Most professional 

managements advertise their singers in it annually.  Using a random number table, 

the writer, with closed eyes, would point to a number to investigate in Musical 

America, looking at the last 2 digits in the number chosen from the table.  This 
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became the page number.  For example, if 405049 were the random number in the 

table, the author looked on page 49, 149, 249 and so on for advertisements of the 

managed professional singers.   

Once this writer found a management in this fashion, she took the names of 

singers and searched for personal email addresses on the worldwide web, rather 

than contact the singers through their agency.  She was afraid that the managing 

agent would think a vocal health survey to be expendable and would not forward it 

on to their singers.  As will be seen in chapter 5, this method had some drawbacks.  

Some of the biggest classical music performers had no personal emails available to 

the public. The researcher was able to find an email for a singer if they had their 

own business website or if, in addition to singing professionally, they also taught in 

a college or university setting.  Thus singers who don’t use email were 

automatically excluded from inclusion in the study, skewing the sample toward the 

more technically savvy.  In hindsight, it may have been more prudent to both send a 

survey to the singers’ managing agent as well as to try to contact them through 

personal/professional websites and email addresses. 

3.3.3 Survey Development 

While the author began this journey with questions about singers’ health, a 

thorough review of related literature revealed a wealth of medical information based 

on high-level performers (mostly athletes) and their health regimes.  However, few 

of the studies exploring vocal hygiene included the health practices of professional 

singers.  Of particular interest was the work of Sataloff (1991, 1998, 2000, 2006a & 
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2006b) and Boone (1993), which provided an important foundation for the present 

study.   

In addition to published information, in the process of developing the survey, 

the writer utilized her own personal experience as a professional singer and 

consulted with some singing/teaching colleagues.  Next she limited the scope of the 

study by restricting the illness to those only including respiratory dysfunction.  Then 

she conferred several times with a friend who is an industrial statistician.  The 

statistician was able to help this author format the study employing both descriptive 

and Likert-Type scale questions.  The writer chose five available answers for the 

Likert-Type scales because she desired a neutral middle point in the scale.  

Demographic information included gender, voice type, length of professional 

singing experience, and information concerning the current health of each study 

participant.  This information was used to establish groups to use in the analysis of 

the null hypotheses.   

The survey (see Appendix B) opened with background questions for the 

singer, including whether he or she sings professionally full-time or part-time, 

teaches and sings vocationally or avocationally, is retired, or is not a professional 

singer.  Answers were selected from seven categorical choices and an “other” 

category.  Background questions also probed each singer’s gender, voice type and 

length of professional singing experience.  These questions required a simple yes 

or no answer.  A further interrogatory, posited as an open-ended question, probed 

the length of professional experience.   
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Respiratory and vocal tract illness questions lead the next section.  Open-

ended questions included how many days in the last thirty days and six months the 

singer had been affected by respiratory or vocal tract illness.  A critical query 

examined the impact that health has on the singer’s overall vocal performance.  As 

responses to this important question, she asked the subject to choose between 

very high impact, high impact, moderate impact, some impact and no impact. 

Seventeen questions about health practices were derived from the literature 

about peak performance and health relating to diet, exercise, hydration, acid reflux, 

alcohol consumption, vitamin and herbal supplements, preventative health actions, 

vocal health habits. From personal experience, the author added four questions 

about singers’ complementary medicinal usage.  The researcher employed a 

combination of categorical responses and open-ended questions in this section.  In 

order to gather more specific information about singers’ diet, type of exercise, type 

and combinations of both vitamins and herbal supplements and the alternative and 

complementary medicines utilized, she chose to ask some open-ended questions in 

an effort to allow the singers to share their practices more freely.   

A final question, which asked who influences the singers’ vocal hygiene 

practice, was inserted as a prelude to further research.  Many of the questions in 

the study were categorical in an effort to quantify the data the author received from 

the population of professional singers.  In writing the survey in this manner, she 

attempted to find a balance between the descriptive and measurable information 

that she received from the professional singers.   
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3.3.4 Validity 

After a draft of the survey was completed, a pilot run was carried out using 

voice professionals known to the researcher.  Using these results an industrial 

statistician agreed to review the survey and to provide suggestions regarding the 

wording and content.  As a result of this input, the survey was revised.  The final, 

revised survey is what is contained in Appendix B.   

Content Validity 

There are no similar tests, so concurrent validity is not possible.  Therefore 

content validity was established through careful analysis of content.  Content 

validity was established through: 

• Review by experts 

• Matching content to related literature 

• A combination of restricted and open-ended responses 

• Careful focus on hydration, exercise and dietary issues 

In the survey, a question or a series of questions answer each of the 

research problems posited in Chapter 1, so the survey matches the desired content 

directly, according to the experts who reviewed the survey on the pilot exam.  Items 

were based on previous research.  However, the survey is limited by the lack of 

subtlety allowed in some of the Likert-type scale answers.  After further 

consideration, the author would ask for more direct information from the 
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participants.   Still, in balancing the need for breadth and coverage of a variety of 

topics, the survey is valid for this purpose.   The piloting of the survey with other 

professionals also helped to assure against bias on the part of the researcher. In 

balance, the survey is structurally sound.  

Conducting an email survey presented an economical, efficient, practical 

method to serve as data collection.  Cost is null, and distribution is worldwide.  

However, distribution is limited to those singers who have a public website, public 

email address and access to the Internet. 

As a preliminary exercise into this area of research, the writer chose to 

create a broad survey that covered a variety of topics and may have erred on the 

side of breadth of coverage rather than on depth of the same.  While this is a 

practical method of probing a variety of areas, she realizes that the trade off for a 

mixture of topics is the lack of thoroughness of the coverage of those very same 

topics.  This is an introductory examination into the multitude of hygienic and 

holistic vocal arenas utilizing professional singers as subjects, an exercise which 

the author hopes will provide the baseline to lead other researchers to explore each 

vocal health area more deeply. 

3.3.5 Reliability 

There was no way to empirically establish reliability, which is limiting.  

Reliability is based on the self-reporting of the participants.  Results are to be 

interpreted with caution. 
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3.4 Data Analysis 

The researcher created the survey and both administered the survey and 

collected the data through SurveyMonkey.  SurveyMonkey allows a researcher to 

develop surveys easily online, collect responses, and begin an initial analysis of the 

data.  The author downloaded those data into Excel and imported it into SPSS to 

perform further statistical analyses. 

The data collected from 49 completed surveys was analyzed using 

descriptive statistics, such as measures of central tendency (means, medians) and 

variability (standard deviations and confidence intervals).  Null hypotheses were 

used within research questions to compare questions according to level of 

experience, gender and the health background of each participant.  These null 

hypotheses were analyzed using Mann-Whitney, Kruskal-Wallis and the Spearman 

test of correlation.  Results from the survey and data analysis will be presented in 

chapter 4. 
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CHAPTER 4 – RESULTS 
 

This chapter offers the survey results from this study.  Sections 4.1 through 

4.3 describe the working background of the subjects who participated in this 

research.  Section 4.4 probes the respiratory/vocal tract health of the respondents.  

Finally section 4.5 presents a compilation of the answers to the health questions 

posed on the survey and provides answers for the research questions. 

4.1 Background 

From the 227 professionally managed classical vocalists randomly selected 

from Musical America, 51 singers attempted to complete the email survey however, 

one singer completed the survey only to question 11 and another completed the 

survey only to question 27.  One of these singers identified him/herself as both a full 

time professional singer (FTPS) and a professional singer and teacher of singing 

(PSTS).  The other vocalist identified him/herself as a PSTS.  Because these two 

singers did not complete the entire survey, their responses were eliminated.  Thus, 

subjects were the forty-nine singers who executed the entire survey, leaving a final 

response rate of 21.6%.  This is a fairly low response rate, though not unexpected 

for this population.  Therefore, these results may not be generalizable to the larger 

population. 

4.2 Demographic Information 

The subjects included in this study represent a broad spectrum of managed 

classical singers.  In this research, 95.9% (or 47 of the 49 singers who returned the 

survey) identified themselves as actively performing, and 4.1%, or two of them, 

were not actively performing but have been active professional performers in the 
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past.  Some classical singers sing for their entire income, but many singers perform 

and teach in a college or university setting or sing professionally and teach 

privately.  A smaller number of the sampled singers work a different job and 

perform professionally.  Twenty-five singers (or 51% of those surveyed) identified 

themselves as full-time professional classical singers (FTPCS).  Nineteen (or 38.8% 

of those queried) said they are both professional singers and teachers of singing 

(PSTS).  One singer (or 2%) stated that he/she is a music teacher who sings 

professionally (MTP).  Two singers or 4.1% are professional singers with another 

occupation (PSO).  No one identified him/herself as a music teacher who sings as 

an avocation or as one who sings for pleasure only.  One singer (2%) was a retired 

professional (RP) and one singer (2%) identified with the “other” category but is 

also a retired opera singer (see Figure 1).  Because all of these subjects met the 

criteria for inclusion (all were professionally managed), all data were included in the 

analysis.   

4.3 Experience 

To determine whether experience affects these singers’ ratings of the 

importance of health, the author first needed to determine the experience levels of 

this population. Forty-nine subjects answered question three, specifying the length 

of time that each had been performing professionally.  The respondents indicated 

the length of time singing professionally ranged from five to forty years, with the 

mean time singing professionally at 19.12 years (see Figure 2).  The standard 

deviation of 9.306 reflects the variation of the years of the professional singing 

experience of the participants.  Because the data set is negatively skewed, (kurtosis 
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is -.337) perhaps the better measure of central tendency is the median at 18 years.  

As would be expected with managed singers, this is a group with many years of 

performing experience.   

 

Figure 1 
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Figure 2 

 

4.4 Gender 

Given that this survey was sent out to 119 women and 108 men, the gender 

split in the completions of this survey is not necessarily representative of the 

population as a whole.  In this survey, 63.3% (31) of the respondents were male 

and 36.7% (18) of the participants were female.  Twelve participants or 23.5% 

identified their voice category as tenor, thirteen or 25.5% as baritones, four or 8.2% 

as basses and two or 4.1% as contralto (countertenor).  Nine participants or 18.4%  

identified their voice category as soprano, seven or 13.7% as mezzo-soprano and 

two or 4.1% as contralto (Figure 3).  Those two respondents who are countertenors 

did not have the option to identify themselves as countertenors and instead used 

the closest identifier to their voice type, contralto.  This was a mistake on the part of 
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the author.  In future research, the researcher should consider adding countertenor 

as a voice type option.  Because of the small number of singers in some voice 

types, cells were not large enough to use voice part as an independent variable, so 

the researcher divided the sample into two groups by gender (31=male and 

18=female) to use in data analysis. 

Figure 3 

 

 

4.5 Respiratory/Vocal Tract Health of the Respondents and Subsequent 
Performance/Work Time Affected 

Questions six through ten provide a recent history of number of days the 

singer was impaired by respiratory and/or vocal tract illness during two specified 

time frames.  Subjects were asked about the effect of illness on practice and 
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performance routine within the last thirty days and then within a six-month time 

frame.   

Question six posed the question of illness and impairment during the last 30 

days.  Singers’ answers about the days of illness within thirty days ranged from 

zero to twenty-six days (see Figure 4).  The mode, the most answers by all, was 

zero or no days missed because of illness.  Thirty-two of forty-nine singers or 

65.3% of the singers answered they incurred no illness in the past thirty days that 

disrupted their practice/performance schedule.  However, there were seventeen 

singers who reported days of illness that affected their practice and performance 

routine in the last thirty days.  For these seventeen singers, the median number of 

days that were affected by illness was four.   Median is used here because the data 

set is severely skewed.  There were two people who missed more than twenty days 

(specifically, 26 days and 23 days) and an additional two people missed ten to 

twenty days (14 days and 10 days).  The distribution of the remaining 13 singers 

who were affected by illness for at least one day is shown in Figure 5.  The kurtosis 

of the entire population of illness in the last 30 days was 10.604.  For purposes of 

analysis, the singers were divided in to three groups, no illness, low illness and high 

illness (see Tables 1, 2 and 3).  It is interesting to note that the high illness group, 

group 3, did not rate health as important to their singing effectiveness as the other 2 

groups, the no illness and low illness groups (see Figure 6).  One reason for this 

may be the small size of group 3. 
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Figure 4 

 
 
Table 1 
 

Ranks 
 illness30 

(Binned) N Mean Rank 

no illness 32 26.23 

low illness 14 25.39 

High illness 3 10.00 

Health impact question -  

Total 49  
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Table 2 
 

Test Statisticsa,b 

 health impact 
question -  

Chi-Square 4.141 
Df 2 
Asymp. Sig. .126 
a. Kruskal Wallis Test 
b. Grouping Variable: illness30  

 

 

 

Figure 5 
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Table 3 
Statistics 

Illness30 

Valid 49 N 

Missing 0 
Mean 2.4286 
Median .0000 
Mode .00 
Std. Deviation 5.43810 
Skewness 3.181 
Std. Error of Skewness .340 
Kurtosis 10.604 
Std. Error of Kurtosis .668 
Range 26.00 
 

 Question 7 poses the same question of respiratory and/or vocal tract illness 

but gives a longer time frame – within the past six months.  The mode is zero, i.e., 

no days missed because of illness.  Fifteen singers of 49 or 30.61% of the singers 

answered they incurred no illness during the past six months that disrupted their 

practice/performance schedule.  However, due to the longer time frame, there were 

34 singers who reported days of illness that affected their practice and performance 

routine in the last six months (see Figure 7).  For these 34 singers, the median 

number of days that the performer’s ability to work was negatively impacted by 

illness was ten.  In this instance, the mode was also ten.  Median is used here 

because the data set is again severely positively skewed, this time by three  
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Figure 6 

 

different singers who lost 60, 90 and 150 days of practice/performance time due to 

illness.  The kurtosis is 19.047.  The range for all others that were affected by 

illness for at least one day was one to 28 days of practice/performance time (see 

Table 4).   
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Table 4 
 

Statistics 
sickness in the last 6 months 

Valid 49 N 

Missing 0 
Mean 12.806 
Median 7.000 
Mode .0 
Std. Deviation 25.4509 
Skewness 4.102 
Std. Error of Skewness .340 
Kurtosis 19.047 
Std. Error of Kurtosis .668 
Range 150.0 

 

Figure 7 
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4.6 Analysis of Research Questions 

4.6.1 Research Question 1:  How do singers rate the impact of health on their 

professional performing effectiveness? 

 

First, the author asked an overall health question.  Later, to further refine the 

analysis, she wanted to determine whether there were differences in health 

attitudes among those with more and less years of experience, gender difference, 

and illness difference. 

In the survey, singers were asked to rate the impact that health has on the 

singers’ ability to perform effectively.  As you can see from Figure 8, most singers 

reported that their overall health has a high or very high impact on their ability to 

perform effectively.  Eighteen of the 49 singers (36.7%) surveyed stated that their 

overall health has a very high impact on their ability to effectively perform 

professionally.  Twenty-two of 49 vocalists (44.9%) reported that their overall health 

has a high impact on their ability to perform professionally; therefore, 40 of the 49 

singers or 81.6% of the singers surveyed reported that their overall health has a 

high or very high impact on their ability to perform effectively as a professional.  

Five singers (10.2 %) state that their overall health has a moderate impact on their 

ability to perform professionally and four singers (8.2 %) state that their overall 

health has some impact on their ability to perform professionally; therefore, 18.4% 

indicate that overall health has a moderate to low impact on their performing 

effectiveness.  No respondent indicated that his/her overall health does not impact 

his/her ability to perform.  This low level of variability among the scores for this 
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factor could mean that this sample is too homogeneous for the health impact score 

to be meaningful as an independent variable. 

Figure 8 

 

Twenty-five of the 49 singers who fully completed the survey identified 

themselves as full-time professional classical singers (FTPCS).   Six (24%) of the 

FTPCS rated health importance to quality of singing as very high, 14 (56%) rated 

the importance of health to singing as high, three (12%) rated health as moderately 

important to singing well and two (8%) of those surveyed rated health as somewhat 

important to singing at peak efficiency.  Twenty-two of the 27 FTPCS or 80% 

reported that overall health has a high impact or very high impact on their ability to 

perform effectively as a professional.   
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Of the 19 professional singers/teachers of singing (PSTS), eight subjects 

(42.1%) stated that their overall health impacted performance at a very high level, 

seven (36.84%) chose high, two (10.53%) moderate, and two (10.53%) stated that 

overall health had some impact on their ability to sing at peak performance.  Fifteen 

of the 19 professional singers and teachers of singing (PSTS) or 78.94% reported 

that their overall health has a very high or high impact on their ability to perform 

effectively as a professional. 

The first research question asks, “How do singers rate the impact of health 

on their professional performing effectiveness? 
 
Is there a significant difference in 

the rating of overall health between those who have less performing experience and 

those who have more performing experience?   

Null hypothesis:  There is no significant difference between singers’ ratings of 

health impact according to singers’ level of experience (3 groups). 

In order to test this hypothesis, the author used the Kruskal-Wallis test.  The 

independent measure was years of experience divided into three groups.  Group 1 

(18 subjects) included those singers with less than 15 years of professional 

experience.  Group 2 (21 subjects) was comprised of those singers whose 

professional singing experience fell between 15 and 29 years.  Group 3 

incorporated the rest of the subjects (10), whose professional experience ranged 

from 30 to 40 years.   Each participant’s response to the health impact question 

(“How important is overall health to the vocal health of highly skilled singers?”) 

constituted the dependent variable, with five possible answers (very high impact, 
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high impact, moderate impact, some impact, no impact). 

The means and standard deviations are reported in Table 5 and 6.  There 

was no statistical difference among groups.  Therefore, years of experience are not 

related to the importance of overall health in the population of professionally 

managed singers.  As a whole, the vast majority of these professionally managed 

singers, regardless of performing experience, consistently rate the impact of health 

to their singing effectiveness as high to very high. 

Table 5 

Health impact question -  

Experience_Group Mean N Std. Deviation 
1.00 2.83 18 .924 
2.00 3.33 21 .730 
3.00 3.10 10 1.101 
Total 3.10 49 .895 

 

Null hypotheses:  There is no significant difference between singers’ ratings of 

health impact according to gender (two groups). 

To test this hypothesis, this writer used the Mann-Whitney test.  The 

independent measure was gender.  Gender was divided into two groups, male (31 

subjects) and female (18 subjects).  The dependent variable was the singers’ rating 

of the health impact question with five possible answers (very high impact, high 

impact, moderate impact, some impact, no impact). 

The mean rank of each gender group (male = 1, female = 2) is reported in 
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Table 6.  The mean of each group is recounted in Figure 9.  Table 7 details the 

results of the statistical analysis.  There was no statistical difference.  Therefore, 

gender does not influence the perceived importance of overall health to the 

population of professionally managed singers.  As a whole, they consistently rate 

the impact of health to their singing effectiveness as high to very high. 

Table 6 
Ranks 

 gender N Mean Rank Sum of Ranks 
1=male 31 25.98 805.50 

2=female 18 23.31 419.50 

Health impact question -  

Total 49   
 
 
Table 7 

Test Statisticsa 

 health impact question -  
Mann-Whitney U 248.500 
Wilcoxon W 419.500 
Z -.683 
Asymp. Sig. (2-tailed) .495 

a. Grouping Variable: gender 
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Figure 9 

 

Null hypotheses:  There is no significant difference between singers’ ratings of 

health impact according to singers’ level of illness (3 groups). 

In order to test this, again the researcher used the Kruskal-Wallis test.  The 

independent measure was the number of days in the last six months that the 

practice routine was altered by respiratory and/or vocal tract issues.  The singers 

were divided into three groups.  Group 1 (15 subjects) included those singers 

whose practice routine was not altered by illness within the past six months.  Group 

2 (24 subjects) was comprised of those singers whose practice routine was altered 

between one day and 13.5 days in the past six months.  Group 3 incorporated the 

rest of the subjects (10), whose practice routine was altered from 14 days to 150 

days in the past six months (see Table 8).  The dependent variable was their rating 
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of the health impact question with five possible answers (very high impact, high 

impact, moderate impact, some impact, no impact). 

The box plots of all three groups are reported in Figure 10.  The median is 

three for all groups (see Table 9).  The statistical program identifies three 

respondents as outliers.   

Table 8 
Ranks 

 Health_group N Mean Rank 

1.00 15 27.73 

2.00 31 23.90 

3.00 3 22.67 

health impact question -  

Total 49  

 
 
Table 9 

Descriptive Statistics 
 N Mean Std. Deviation Minimum Maximum 

health impact question -  49 3.10 .895 1 4 
Health_group 49 1.7551 .56016 1.00 3.00 

 
There was no statistical difference (see Table 10).  Therefore singers’ level 

of illness is independent from the importance of overall health within this sample 

population of professionally managed singers.  As a whole, they consistently rate 

the impact of health to their singing effectiveness as high to very high (see Figure 

10).    
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Table 10 
Test Statisticsa,b 

 Health impact question -  

Chi-Square .945 
Df 2 
Asymp. Sig. .623 
a. Kruskal Wallis Test 
b. Grouping Variable: Health_group 
 

Figure 10 

 
Null hypotheses:  There is no significant difference between singers’ ratings of 

health impact between those who have not been ill in the last six months and those 

who have indicated any illness in the last six months  (two groups). 

In order to test this, this researcher used the Mann-Whitney test.  The 
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independent measure was illness divided into two groups.  Group 1 (15 subjects) 

included those singers with no reported illness in the last six months.  Group 2 (34 

subjects) was comprised of those singers who reported any illness in the past six 

months.  The dependent variable was their rating of the health impact question with 

five possible answers (very high impact, high impact, moderate impact, some 

impact, no impact). 

The means are reported in Figure 11.  Tables 11 and 12 show the results of 

the statistical analysis.  There was no statistical difference in the rating of health 

between those singers who reported no illness in the last six months and those who 

reported illness.  Therefore, the degree of illness experienced by singers does not 

affect their overall rating of the importance of health to their singing efficiency.  As a 

whole, the vast majority singers consistently rate the impact of health to their 

singing effectiveness as high to very high.  Therefore, these professionally 

managed singers consistently rate the impact of health to their singing effectiveness 

as high to very high, and the rating does not vary by experience, gender or level of 

health. 

Table 11 
Ranks 

 Healthgroup
3 N Mean Rank Sum of Ranks 
1.00 15 27.73 416.00 
2.00 34 23.79 809.00 

Health impact question -  

Total 49   
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Table 12 

Test Statisticsa 

 health impact question -  
Mann-Whitney U 214.000 
Wilcoxon W 809.000 
Z -.960 
Asymp. Sig. (2-tailed) .337 
a. Grouping Variable: healthgroup3 

 
 
Figure 11 
 

 
 

4.6.2 Research Question 2:  How do professional singers describe their health 

practices? 

To further refine the analysis of participant responses, the present 

researcher wanted to determine whether there were differences among the 
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answers to the study questions between those with more and less years of 

professional performing experience, difference in gender, and difference in 

wellness.   

2a.  How many 8 oz. glasses of water do professional singers drink daily? 

Forty-eight subjects provided answers.  For purposes of analysis, all 

answers were converted from liters or ounces into 8 oz. glasses. 

The answers ranged from 0 glasses of water daily to 20.  The median 

answer of the data set was 8 glasses daily.  The mode was also eight glasses daily, 

which matches the doctor recommended daily allowance for water.  The mean or 

average of all the answers was 7.8 (see Figure 12).   

The recommendation of many doctors to drink eight ounces of water daily is 

so much a part of health practice as to be considered common knowledge.  

Something to be pondered about these singers’ answers is how much of their 

answers indicate the presence of the halo effect.  Is this really an indication of what 

amount of water that these singers consume daily or do singers think this is the 

amount of water they should drink daily?   
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Figure 12 

 

2b.  How do highly skilled singers describe their dietary practices? 

When singers were asked, “How many portions of fruit do you eat daily,” 

their answers ranged from zero to five or more, the range of the answers allotted 

the singers by the survey developer.  Only one singer admitted that he/she did not 

eat any fruit on a daily basis.  Eleven vocalists replied one portion, 17 (mode) 

answered two pieces, nine responded three allotments, six acknowledged four 

servings, and five singers reported five or more portions of fruit daily.  The median 

and mode were both established as two servings daily and the mean was 2.47 (see 

Figure 13). 
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Figure 13 

 

In response to the question “how many portions of vegetables do you eat 

daily,” the vocalists’ replies ranged from one to five or more.  No singer reported 

eating zero vegetables on a daily basis.  The mode or most of the answers was 

three. Nineteen singers acknowledged having three (mode) servings of vegetables 

daily.  Six vocalists answered eating one serving of vegetables daily, 16 reported 

eating two helping of vegetables everyday, five offered eating four rations of 

vegetables and three acknowledged eating five or more portions of vegetables 

daily.  The mean was 2.65 of everyday vegetable servings (see Figure 14). 
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Figure 14 

 

All forty-nine singers surveyed answered the question “do you follow a 

specific diet regimen.”  The responses were varied but eighteen singers replied “no” 

(mode).  For the singers who did follow a special diet, a follow-up analysis of their 

open-ended responses provides further insight into the practices of these 

performers.  Six singers related that they maintain a diet that inhibits the effects of 

acid reflux (abstaining from late night meals, avoiding carbonated drinks and fried 

foods, not consuming acidic fruits and vegetables, and limiting spicy food).  A few 

singers mentioned that they do not drink alcohol or participate in recreational drug 

use.  One singer is a vegetarian; another eats only organic food.   A number of the 

vocalists mentioned eating a “balanced diet” rich in vitamins with lots of fresh 

vegetables and fruits, low in fat consuming whole grains and little processed food, 
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hardly any red meat and more chicken and fish.  Two were on a twelve step or 

Weight Watchers diet program, and a pair mentioned keeping a watch on their 

weight gain as part of their singing diet. Two were gluten free, one due to celiac 

disease.  Three avoided dairy products.  Two singers pointed out that they eat lots 

of red meat and one singer reported that weight gain or loss had no effect on 

him/her.  Conclusion – 36.7% of this population did not practice any special dietary 

precautions.  Most of the other 63.7% of the population was very attentive to 

nutrition and diet.  Dietary practices are varied among this population.   

2c.  How do professional singers describe changes in their diet such as avoiding 

spicy food and caffeine? 

All 49 subjects responded to the question, “How often in a week do you 

typically eat spicy food.”  Again the data set answers employ categorical data.  

Participants could select as a viable answer, zero times weekly, one to two times 

weekly, three to four times weekly, five to six times weekly and seven or more times 

weekly.  Subjects’ answers ranged from zero times weekly to five to six times 

weekly.  Twelve singers or 24.5% answered that they did not eat spicy food.  

Twenty-two vocalists or 44.9% stated that they ate spicy food one to two times 

weekly.  Nine or 18.4% of the examinees revealed that they consumed spicy foods 

three to four times weekly and six or 12.2% of the testees admitted to partaking of 

spicy foods five to six times weekly.  No one answered that they ate seven or more 

servings of spicy foods weekly.  The answer that appeared most often (twenty-two 

times), the mode, was one to two times weekly and the median of the data set was 
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also one to two times weekly (see Figure 15).  To further understand this data, the 

writer compared these answers by the singers’ years of experience and used the 

same groupings as above. 

 
Figure 15 

 
 
 
Null hypothesis:  There is no significant difference between singers’ eating of spicy 

foods according to years of professional singing experience. 

In order to test this, the author used the Kruskal-Wallis test.  The 

independent measure was years of experience divided into 3 groups.  Group 1 (18 

subjects) included those singers with less than 15 years of professional experience.  

Group 2 (twenty-one subjects) was comprised of those singers whose professional 

singing experience ranked between 15 and 29 years.  Group 3 incorporated the rest 
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of the subjects (ten), whose professional experience ranged from 30 to 40 years.  

The dependent variable was the singers’ rating of the amount of times that each of 

them typically ate spicy food in a week.  Possible answers were zero times weekly, 

one to two times weekly, three to four times weekly, five to six times weekly and 

seven or more times weekly).  Because these were categories, this necessitated 

the use of the Kruskal-Wallis non-parametric test. 

The mean ranks are reported in Table 13.  Table 14 shows the results of the 

statistical analysis.  There was no significant statistical difference.  Therefore the 

amount of spicy food consumed does not change significantly for singers, 

regardless of their years of experience (see Figure 16).  As a whole, they 

consistently consume about the same amount of spicy food weekly. 

Table 13 
Ranks 

 Experience 
Group N Mean Rank 
1.00 18 19.97 
2.00 21 26.50 
3.00 10 30.90 

Spicy foods 

Total 49  
 
 

Table 14 
Test Statisticsa,b 

 spicy foods 
Chi-Square 4.695 
Df 2 
Asymp. Sig. .096 
a. Kruskal Wallis Test 
b. Grouping Variable: Experience_Group 
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Figure 16 
 

 
 

The second question relating to diet and acid reflux was, “How many 

portions of caffeine do you take in daily (includes coffee, tea, chocolate and soda 

pop).” All 49 participants answered the question (see Figure 17).  Answers ranged 

from no caffeine daily to more than five portions of caffeine daily.  Eight singers 

(16.3%) answered that they do not partake of caffeine, 12 vocalists (24.5%) 

reported one serving of caffeine every day, ten (20.4%) recounted two helpings of 

caffeine, eight (16.3%) disclosed three allocations of caffeine, nine (18.4%) 

revealed four helpings of caffeine and two (4.1%) admitted to taking 5 or more 

portions of caffeine daily.  The median of the range was two servings of caffeine 

every day but the single answer (12) given most by the subjects (mode) was one 

portion of daily caffeine.  Conclusion: Caffeine intake is varied for this population. 
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Null hypothesis:  There is no significant difference between singers’ daily intake of 

caffeine according to singers’ level of experience (3 groups). 

In order to test this, this author used the Kruskal-Wallis test.  The 

independent measure was years of experience divided into 3 groups.  Group 1 (18 

subjects) included those singers with less than 15 years of professional experience.  

Group 2 (21 subjects) was comprised of those singers whose professional singing 

experience ranked between 15 and 29 years.  Group 3 incorporated the rest of the 

subjects (ten), whose professional experience ranged from 30 to 40 years.   The 

dependent variable was their rating of the daily portion of caffeine question with six 

possible answers (0, 1, 2, 3, 4, 5 or more).   

The means ranks are reported in Table 15.  Table 16 shows the results of 

the statistical analysis.  There was no statistical difference.  Therefore the amount 

of caffeine consumed does not change significantly for singers, regardless of their 

years of.  As a whole, they consistently take a similar caffeine portion daily (see 

Figure 18).  While singers with more experience consume slightly more caffeine, 

the differences are not statistically significant.  

Table 15 
Ranks 

 Experience 
Group N Mean Rank 
1.00 18 24.78 
2.00 21 25.36 
3.00 10 24.65 

Caffeine 

Total 49  
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Table 16 
Test Statisticsa,b 

 Caffeine 
Chi-Square .024 
Df 2 
Asymp. Sig. .988 
a. Kruskal Wallis Test 
b. Grouping Variable: Experience Group 

 

Figure 17 
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Figure 18 

 

 2d.  Do professional singers consume alcohol? 

For this research question, the investigator used a two-part assessment.  

The first installment asked the singers, “Do you drink alcohol” and the subjects were 

asked to respond yes or no.  All 49 singers answered the question.  Thirty-one or 

63.6% responded yes and 18 or 36.7% said no.  

2e.  Of the professional classical singers that consume alcohol, how many drinks do 
they have on a weekly basis? 
 

The second installment of the research question asked the drinkers “How 

many alcoholic drinks do you have weekly?”  The drinkers were invited to check 

one of the following: 1-2 drinks weekly, 3-4 drinks weekly, 5-6 drinks weekly or 7 or 

more drinks weekly.  
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While 31 singers stated that they drank, only 29 singers answered how 

much.  The drinking singers’ answers ranged from one to two drinks weekly to 

seven or more drinks weekly.  Ten singers responded that they drank 1-2 drinks 

weekly; eleven said that they drank 3-4 drinks weekly, one noted that he/she drank 

5-6 drinks weekly and seven singers admitted that they consumed 7 or more 

alcoholic drinks weekly (see Figure 19).  Within the drinking singers set, the mode 

is eleven, meaning eleven singers stated that they drank 3-4 drinks per week.  The 

median is also eleven, meaning 3-4 drinks weekly is the very middle of the data set 

and the mean is close to that center at 3.34 drinks weekly. 

Figure 19 

 

Null hypothesis:  There is no significant difference between singers’ ratings of 

health impact according to singers’ consumption of alcohol (2 groups). 
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In order to test this, the writer used the Kruskal-Wallis test.  The independent 

measure was consumption of alcohol divided into two groups.  Group 1 (18 

subjects) included those singers who do not consume alcohol.  Group 2 (31 

subjects) was comprised of those singers who do drink alcohol.  The dependent 

variable was their rating of the health impact question with five possible answers 

(very high impact, high impact, moderate impact, some impact, no impact). 

The means are reported in Figure 20 and mean ranks in Table 17.  Table 18 

shows the results of the statistical analysis.  There was no statistical difference.  

Therefore, alcohol consumption or lack of consumption does not sway the 

importance of overall health to the population of professionally managed singers.  

As a whole, they consistently rate the impact of health to their singing effectiveness 

as high to very high. 

 



 

 101 

Figure 20 

 

Table 17 

 
 

 Alcohol 
yes or 
no N Mean Rank Sum of Ranks 
.00 18 26.39 475.00 
1.00 31 24.19 750.00 

Health impact question -  

Total 49   
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Table 18 
 

Test Statisticsa 

 health impact question -  
Mann-Whitney U 254.000 
Wilcoxon W 750.000 
Z -.560 
Asymp. Sig. (2-tailed) .576 
a. Grouping Variable: alcohol yes or no 

 

2f.  Do professional vocalists exercise?  

All 49 singers completed the question, “How many days per week do you 

exercise 20 minutes or more at one time (i.e. walking, cardiovascular activity etc.)?”   

The range of answers varied from zero 20-minute periods of exercise per week to 

more than seven – 20-minute periods of exercise per week.  Two singers (4.1%) 

indicated that they did not exercise at all per week and two (4.1%) stated that they 

exercised one time weekly.  Seven singers (14.3%) announced that they exercised 

two times weekly, and eight (16.3%) singers allowed that they worked out three 

times weekly.  Ten (20.4%) of the singers trained four times weekly, and eight 

(16.3%) of them exercised five times weekly.  Finally, five of the vocalists (10.2%) 

worked out six times weekly, and seven (14.3%) singers trained seven times 

weekly or more.  Most singers trained four times weekly (mode of ten); the median 

of the range was also four times weekly. 

Null hypotheses:  There is no correlation between singers’ years of experience and 

the amount of weekly exercise undertaken by them (3 groups). 

In order to test this, the author used the Spearman’s test.  The measures 
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were the amount of 20-minute exercise the singers reported weekly (0, 1, 2, 3, 4, 5, 

6, 7 times weekly) and the singers’ years of experience.   

The results of the statistical analysis are reported in Table 20.  There was 

little correlation.  Therefore weekly exercise is not determined by the length of time 

and experience a singer has as a professional.   

Table 19 
 

Correlations 

 years of 
experience -  

amount of 
exercise 

Correlation Coefficient 1.000 .116 

Sig. (2-tailed) . .429 

years of 
experience -  

N 49 49 
Correlation Coefficient .116 1.000 
Sig. (2-tailed) .429 . 

Spearman's 
rho 

amount of 
exercise 

N 49 49 
 

2g.  What types of exercise do professional classical singers employ? 

All 49 singers surveyed answered the question, “What do you do for 

exercise?”  The responses were varied but of the singers that did exercise, a follow-

up analysis of their open-ended responses provides further insight into the practices 

of these singers.  As the range of time that singers put into exercise varied, so did 

the types of exercise that they utilized to remain fit and healthy.  Walking was the 

most popular form of exercise for almost half of the singers surveyed (22 or 44.9%).  

Many of them (11 or 22.4%) also cycled for fitness.   Several singers ran for 

exercise. Some played games of basketball, tennis and racquetball.  A few vocalists 
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lifted weights (although they did not specify as to the kind of weight training, i.e., 

lifting more weight less times or performing more reps with lighter weights).  Many 

of the singers participated in some kind of cardio and/or aerobic exercise using 

elliptical machines, training in aerobics classes, and utilizing a treadmill.  Two 

singers surfed and kayaked for exercise.  One trained and performed in triathlons.  

A few singers joined in regular swimming for exercise and some engaged in water 

aerobics.  Finally, some vocalists concentrated on maintaining a flexible physique, 

completing stretching exercises, engaging in yoga, participating in some dance 

classes, performing pilates and utilizing stretch bands.  Most of the singers 

combined disparate exercise, providing a balance in working their musculature.  To 

further understand this data, the researcher compared these answers by the years 

of experience and used the same groupings as above.  

The majority of these singers (81.5%) surveyed reported that overall health 

was very important or important to their singing effectiveness.  They also were in 

near agreement about hydration, with a mode of 8 (8 oz. glasses of water) and a 

mean of this population studied of 7.8 (8 oz. glasses of water).   

Although results varied as to the amount of daily fruit and vegetable, spicy 

food, caffeine and alcohol intake, the population of professionally managed singers 

is also very homogeneous as none of the results tested were significantly different 

for years of experience, teaching, or illness. Follow-up responses to the open-

ended questioning of specific diet and variety of exercise also hint at the diversity of 

health practice among this population. 
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CHAPTER 5 – CONCLUSIONS 

This chapter includes three segments.  The first section summarizes this 

study including the research procedures.  The second section presents the major 

findings to the study questions.  The third section presents implications for future 

research. 

5.1 Summary 

Vocal hygiene consists of the routine methods that vocalists and voice users 

utilize to keep their voices in healthy condition.  Arguably, professionally managed 

classical singers rely on the health of their vocal apparatus to enable them to make 

both supremely flexible yet large and beautiful sound without harming their 

instruments.  How they take care of their vocal instruments has been the subject of 

many articles but of few research projects.  This study was done in an attempt to 

promote further research in this area. 

The purpose of this study was to discover the impact of overall health to the 

performing effectiveness of professional classical singers and to begin documenting 

some of the actual vocal health habits of these singers.  In order to do this, the 

researcher examined related literature in several vocal hygiene categories, 

including hydration, diet, the effect of acid reflux on the voice, the effect of alcohol 

consumption on the voice and exercise.  The researcher found many articles about 

vocal health, some by singers and some by otolaryngologists and medical doctors 

but little empirical evidence utilizing professional singers as subjects. 

Using Musical America 2006 and a random number table, the author sent a 
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notification of a survey that could be completed online to randomly-selected 

professionally managed classical singers worldwide.  Forty-nine singers completed 

and returned the survey.   

The answers to the research questions are summarized as follows: 

5.2 Results and Discussion 

5.2.1 Research Question 1:  How do singers rate the impact of health on their 

professional performing effectiveness?  
 

How important is overall health to the vocal health of highly skilled singers?  

Results from chapter 4 indicate that overall health is important or very important to 

80% of the 49 randomly chosen professional singers who were questioned in this 

study.  Statistical results reveal that overall health is important or very important to 

these singers’ performing effectiveness regardless of their gender, years of 

professional experience or level of health.  Therefore it is reasonable to conclude 

that overall health plays a decisive role in the performing effectiveness of highly 

skilled singers.   

In the literature review, only two vocal hygiene studies utilized professional 

singers as subjects.  Kovacic and Budjanovac (2003) utilized professional singers 

as subjects in a survey about their knowledge of vocal health, but these were not 

solo singers; they were choral singers, and they do not perform soloistically.  

Phyland et al. (1999) questioned opera singers as well as musical theatre singers, 

contemporary singers and non-singers about their vocal health ailments within a 

twelve-month period.  All other vocal hygiene studies did not question the practices 
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of singing professionals, those who must be able to rely on the constancy of their 

singing voices.   

The most critical piece of information that this study brings to light is the singers’ 

answers to the health impact question…How do singers rate the impact of health on 

their professional performing effectiveness?  The thoughtful way in which the 

respondents answered the open-ended questions in the survey indicates that many 

singers are prudent and careful about their health and vocal health.  The fact that 

these professional singers took the time to answer the open-ended questions with 

such a high level of detail indicates a desire for better information.   For example, 

many singers wrote extensively about the types and amount of both exercise and 

diet that they employ, and a few of the singers have asked the author to send them 

the results of this study.  Singers care about the quality of their health because it 

partially determines the character of their professional output, and they deserve a 

better degree of health information.
 

Clearly overall health is important to professional singers.  If health is 

important to professional singers, then one would expect them to follow expert 

advice.  In hygiene categories where expert advice is so well known that it has 

become common knowledge (i.e. as in the area of hydration – 8-12 oz. of daily 

water intake), singers report that they follow that advice.  It is impossible through 

this survey to determine whether or not singers follow expert advice or report what 

they think they ought to practice (halo effect).  For hygiene categories where 

empirical information is not available, singers report widely varied health practices.  

For example, in this study in the area of diet, a few singers eat only organically 
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grown foods, while others eat anything they want. Some singers follow a weight 

watchers diet while others maintain a diet that minimizes acid reflux. Still other 

singers follow a low fat diet and one maintains that diet does not affect his/her 

singing at all.  If overall health practices are important to singers and studied advice 

is necessary to inform excellent health practice, then it is imperative to define 

optimal health practices for professional singers. 

5.2.2 Research Question 2:  How do professional singers stay healthy:  

2a.  How much water do professional singers really drink?   
 

Results from chapter 4 indicate that singers drink a range of 0 to 20 glasses 

of water daily.  The center of the range is 8 glasses (mode) or 7.8 glasses (mean).  

A question to be posed from these results is …are the singers relating the exact 

amount of water that they drink daily or since current medical trends suggest 

drinking 8-10 glasses of water daily, are they repeating the answer that they have 

heard from medical professionals? 

The literature review shows that opinion articles are available to singers 

about hydration, including columns on hydration penned by Gregg (1995), Titze 

(1995) and Lawrence (1986) for the NATS Journal.  However, empirical hydration 

studies have been conducted using populations other than that of highly skilled 

singers.  Dane (1998) measured the effects of dehydration and subsequent 

hydration on the speaking voice.  Radichel (1997) measured the effects of hydration 

on the non-professional adolescent and Yiu and Chan (2003) compared the effect 

of hydration and vocal rest on the effects of karaoke singers (nonprofessional 
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voices).  No formal studies measuring the effect of hydration on professional 

singers have been conducted.  Because hydration is essential to efficient 

phonation, it is reasonable to conclude that there is a need for more empirical 

evidence about hydration utilizing the population of professional singers.  

If hydration is important to singers, then one would expect them to follow 

expert advice.  Some physicians recommend drinking eight to twelve – 8 oz glasses 

of water daily to maintain overall health (”Water: How much should you drink every 

day,” n.d.).  Medline Plus, (“Water in Diet,” 2009) a service of the U. S. National 

Library of Medicine and the National Institutes of Health, states in an article entitled 

“Water in Diet” that the government recommended dose of water is six to eight 8-

ounce glasses of water daily.  The suggestion to drink eight 8-ounce glasses of 

water daily is advice that is so prevalent in American society today that one might 

think of it as common knowledge or consensus of thought.  Even though there are 

few research studies that use singers as subjects, when physicians’ advice is 

available and known, with regards to hydration, singers follow that advice.   

2b.  How do highly skilled singers describe their dietary practices?   
 

When this question was posed to the 49 professional singers, their answers 

were varied.  Most singers admitted to eating vegetables daily.  One singer 

admitted he/she eats no fruit.  However, the median serving (and mode) of daily 

vegetables was three servings and the median serving (and mode) of daily fruit was 

two servings.   

Eighteen of the singers do not follow a specific diet regimen.  A number of 
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the vocalists volunteered that they eat a “balanced” diet rich in vitamins with lots of 

fresh vegetables and fruits, low in fat with little processed food and more chicken 

and fish.  Six of the singers maintain a diet that inhibits the effects of acid reflux; two 

are on a weight-reducing diet. One eats organically; one is a vegetarian.  What kind 

of diet works best for a singer?  Are certain diets harmful to the voice?  Singers 

have dietary and health needs that are specific to their own bodies but have these 

diets been studied for their possible impact on the voice?  Is there any way to 

understand how these specialized diets affect the voice but by research?   

“There is a paucity of research on the functional aspect of eating in relation 

to singing” (Edgar, 2007, p. 437).  The literature review revealed a lack of empirical 

studies in this area; however, there are articles and nutritional studies using 

athletes as the population.  “A singer’s goal is no different than that of an athlete in 

the more traditional sense:  to find the optimal time frame and energy content for 

the pre-performance meal, to have adequate hydration, all the while minimizing 

digestion and hunger during competition” (Edgar, p. 437).  The only empirical study 

testing the effects of nutrition on the singing voice is more than twenty-five years old 

and was conducted by Starkey et al. (1983).  Health columns featuring opinions 

about the effects of nutrition and the singing voice have appeared in the Journal of 

Singing, and several texts referring to the benefits of healthy nutrition for singers 

have been written by both otolaryngologists and vocal master teachers.  However, 

there is a lack of empirical evidence.   

Good overall health is important to singers, and a healthy diet constitutes a 
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good part of overall health.  Singers, therefore, have a need to know how certain 

foods can really affect the voice and what is best for the sustainability of both their 

bodies and voices.  Athletes enjoy the outcomes of various research studies that 

examine the effects of nutrition on athletic performance.  Vocal athletes (singers) 

also need studies researching the effects of nutrition on performance.  They can 

benefit from the results of athletic studies, but because of the fragility and 

significance of the vocal apparatus to the act of singing, vocalists need studies of 

their own.   

2c.  How do professional singers describe changes in their diet such as avoiding 
spicy food and caffeine? 
 

Results from chapter 4 indicate that singers do eat spicy food.  The most 

common answer, 1-2 times weekly, was indicated by 44.9% of the singers 

surveyed. Fifteen singers stated that they ate spicy food more often than 1-2 times 

weekly and twelve singers did not eat spicy food at all.  After further analysis, there 

was no statistical difference between those singers with much professional 

experience and those with little in the consumption of spicy food.  Regardless of 

experience, singers consistently consume about the same amount of spicy food. 

Singers were more evenly divided in their intake of caffeine.  More vocalists 

admitted to consuming one portion of caffeine daily but the median of the range of 

answers was two servings and the range was from 0 to 5 portions.  No one 

admitted to drinking more than five portions of caffeine daily.  When the data were 

further analyzed in terms of professional experience, there was no statistical 

difference between groups.  Years of experience do not change the portion count of 
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caffeine in the population of professional singers. 

The literature review reveals that singers are cautioned by physicians and 

sometimes other singers in articles about the effects of acid reflux on the singing 

voice, and some empirical evidence does exist examining the physical symptoms of 

acid reflux and the subsequent effect on the singing voice.  There are two acid 

reflux studies utilizing professional singers as subjects, Cammarota et al. (2007) 

and Pregun (2009).  Both concur that acid reflux is a work related disorder for 

professional singers, but further research is urged and needed in this area. The two 

research questions included in this study, questions about spicy food and caffeine 

intake only touch on the dietary implications of acid reflux.  A more in depth 

questioning is needed in future research.  

2d.  Do professional singers consume alcohol?   
 

In this survey, 18 professional singers or 36.7% said no and 31 professional 

singers or 63.3% responded yes.   

2e.  Of the professional classical singers that consume alcohol, how many drinks do 
they have on a weekly basis? 
 

Of the 31 singers who said that they drink alcohol, only 29 singers answered 

how much.  The drinking singers’ answers ranged from 1-2 drinks weekly to 7 or 

more drinks weekly.  The center or median of the drinkers’ data set is 3-4 drinks per 

week; the highest number of drinkers (11 – the mode) also stated that they drink 3-

4 drinks weekly.  Further statistical analysis revealed no statistical difference in the 

singer’s rating of health impact between those singers who drink and those who do 

not.  Therefore alcohol consumption or lack of consumption does not sway the 
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importance of overall health to the population of professionally managed singers.  

As a whole, singers, regardless of whether they drink or not, consistently rate the 

impact of health to their singing effectiveness as high to very high. 

Many years ago when this researcher was in the process of completing a 

different music degree, her teacher spoke to her about alcohol consumption and 

singing.  Her teacher told her that if she consumed alcohol, she should wait 24 

hours before singing as her folds would be swollen from the alcohol intake and 

needed the time to rest.  As this study has uncovered, opinion is readily available to 

singers about health practice, but empirical knowledge is scant.  This author has 

been unable to verify the above suggested health practice with empirical 

knowledge.  

The literature review reveals only two studies, Niedzielska et al. (1994) and 

Watanabe et al. (1994) that examined the physiological changes found in the larynx 

and the vocal folds with alcohol consumption.  This writer has been unable to 

acquire any recent empirical evidence highlighting the effects of alcohol on the 

human voice and has discovered no studies examining the effects of alcohol on the 

singing voice.  As the survey data indicate, some singers do drink varying amounts 

of alcohol.  Singers need to know how consuming even moderate amounts of 

alcohol affects the vocal folds and vocal apparatus, so that they are able to perform 

at peak efficiency. 

2f.  Do professional vocalists exercise?   
 

Singer answers also varied with this question.  Answers ranged from never 
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exercising to exercising more than 20 minutes at a time, more than seven times 

weekly.  More singers answered that they exercised four times weekly.  The center 

(median) of the range was also four times weekly. 

2g.  What types of exercise do professional classical singers employ? 
 

There is no consensus in the subject group regarding exercise practice.  As 

the range of time that singers put into exercise varied, so did the types of exercise 

that they utilized to remain fit and healthy.  Walking was the most popular form of 

exercise for almost half of the singers surveyed (22 or 44.9%).  Many of them (11 or 

22.4%) also cycled for fitness.  Other answers ranged from running to games of 

basketball, tennis and racquetball to aerobic (cardio) exercise and weightlifting to 

swimming, kayaking and water aerobics and yoga and dance classes.  Further 

analysis was done correlating singers’ exercise to their years of professional 

experience.  There was little correlation.  Therefore weekly exercise is not 

determined by the length of time and experience a singer has as a professional.   

Again the literature review reveals the empirical literature is sparse on health 

and fitness for singers, but opinion is available.  There is plenty of information about 

good health practice as it relates to exercise but only one empirical study that 

actually measured exercise results using singers as the subject group (Large & 

Patton, 1981) The Large and Patton study is almost thirty years old.  There is no 

current research available to singers examining the effects of exercise on the 

overall health of the singer and on the singer’s vocal mechanism.  If exercise is 

important to singers and if good information is necessary to inform good exercise 
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practices, then it is important to define optimal exercise practices for professional 

singers.   

Professional athletes enjoy the benefits of many studies researching the 

effects of exercise on performance.  Singers can take some benefit from the results 

of these studies but because of the fragility of the vocal mechanism and the priority 

of that mechanism in the act of singing, not all athletic studies can transfer to 

singers.  Singing athletes need studies researching the effects of exercise on the 

fitness of the singer and on the performance of the vocal mechanism.   

5.3 Implications for Future Research 

Singers need access to more empirical data that enables them to take better 

preventative care of their voices.  Below is a collection of ideas cultivated from this 

project for exploration in future research. 

What are optimal hydration practices for professional singers?   

Independent variable is varying amounts of water or liquid; dependent 

variable is the measurement of phonation pressure threshold.  Measurement should 

include pitches at both high and low frequencies and should include length of time 

as well as higher or lower tessitura.  Participants should be highly skilled singers. 

What diet or diets best affect performance? 

Optimally, this is continuation of the research that Edgar has been 

conducting on best pre-performance and post-performance diet.   

Is acid reflux a work-related disease for singers and if so, what vocal hygiene 
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practices can singers employ to reduce acid reflux? 

Further research can continue the work of Cammarota et al. (2007) and 

Pregun (2009).  However, lifestyle and food triggers have not been studied to 

determine the effect of changing those variables on the singing voice. 

 

Does the consumption of alcohol (especially moderate alcohol) affect the larynx and 

vocal folds and impair singing?   

Professional singers would participate in this study.  The independent 

variable is the amount of alcohol consumed.  The dependent variable is the quality 

of sound produced by the participants after imbibing.  Another variable besides, 

quantity of alcohol, is the type of alcohol used, i.e. beer, wine, whiskey etc. 

What kinds of exercises are best in consideration of the singing voice? 

A beginning is a simple survey of professional singers’ preferred methods of 

exercise.  Research design using some of the approaches employed by the Large 

and Patton (1981) study, can examine some of these singer exercise practices and 

analyze the effectiveness of those practices. 

There are some areas in the survey that are worthy of research attention that 

this writer chose not to cover in the project.  Some additional research questions 

are: 

What are home remedies that professional singers practice and how effective are 

they? 
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A survey to collect practices and singer’s reports of efficacy is the first step.  

Subsequent studies will focus on the remedies reported and methods for testing 

those procedures would vary according to practice. 

What role might the use of complementary and alternative medicine (CAM) play in 

the health effectiveness of professional singers? 

A first step would be to survey singers’ attitudes and usage of CAM. Some 

CAM is difficult to double-blind so study procedures would vary according to the 

CAM method studied. 

 

CONCLUSION 

The most significant finding that this survey uncovers is the participants’ 

answer to the first research question.  When this author examined the impact of 

overall health to the performing effectiveness of singers, she discovered that 81.5% 

of those singers questioned regarded their overall health to be imperative to the 

quality of their performance.  Yet little research has been conducted about the 

effect of health and health practices on the professional singing voice.  In the 

literature review, this author has presented evidence that although there has been 

medicinal concern for the voice for centuries (Sataloff, 1998), empirical evidence to 

help preventatively guide the voice user is scarce.   

In July 1977 an organization of “voice specialists – performers, teachers, 

laryngologists, and scientists – who shared a common concern regarding the dearth 

of established facts and of appropriate research on the singing voice” came 
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together to found the Journal of Research in Singing  (Large, 1977, p. i).  This 

journal’s final issue was June 1995 when both the International Association for 

Experimental Research in Singing and its corresponding journal ceased to exist.  

This author suggests that the founders of this journal were ahead of their time.  

Although subsequent research work has been presented in other periodicals (e.g., 

the Journal of Voice, Journal of Singing, and Medical Problems of Performing 

Artists), the loss of The Journal of Research in Singing, the journal dedicated to 

addressing the concerns of singers alone, has deprived the singing community of 

an important resource and an important focus.  Professional classical singers, those 

who must be able to use their voices to make beautiful sound consistently and 

efficiently, have been the primary participants in few vocal hygiene studies; these 

are the vocalists who most depend on the health of their singing instruments.  

Singers still have a great need for the empirical studies that focus solely on the 

vocal health and professional struggles specific to the singing artist.  

In this study, the author discovered the most consensus between the 

participants, in their answer to the first part of the second research question, “How 

many 8 oz. glasses of water do professional singers drink daily?”  Whether the 

mode of 8 glasses is a result of common knowledge, or the halo effect cannot be 

determined.  With the review of the literature, the author discovered that 

researchers have examined the effects of dehydration on the voice, but not on the 

professional singing voice.  Clearly more empirical evidence documenting the effect 

of inadequate hydration on the professional singing voice is warranted.   
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While there was much consensus between the singers in the areas of overall 

health and hydration to their singing effectiveness, there was little consensus in the 

other areas probed.  The singers’ answers to the survey questions related to diet 

and nutrition revealed a variety of dietary practices.  Review of the literature 

disclosed the paucity of empirical evidence related to nutrition and the singing 

voice, but yielded some new research, using professional singers as participants, in 

the area of acid reflux disease.  Current research suggests acid reflux may be a 

work-related disease for singers.  More research, utilizing singers, is needed in this 

area. 

Singers’ survey answers also varied about alcohol consumption, although 

two-thirds of the singers questioned do drink alcohol.  A review of the literature 

reveals no studies that have utilized singers as participants or measured singers’ 

laryngeal responses to alcohol.  Since many singers do drink, it seems imperative 

that more studies review the effect that alcohol may play on the singing voice. 

Finally, singers’ answers to the survey questions about exercise reveal a 

variety of exercise options that singers employ.  However, only one empirical study 

completed almost thirty years ago, and utilizing non-professional singers was 

uncovered in the literature review.   

This study is a start.  Singers need a better quality of health information 

specific to their population but agreement of thought is not always available.  

Studies utilizing professional singers (vocal athletes) are scarce.  Singers rely on 

the advice of other singers and voice teachers but often the advice is anecdotal.  
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Singers can follow the advice of governmental health recommendations, but they 

have no way to know how such advice can impact their vocal apparatus. This 

population can rely on the research uncovered in athletic studies, but again, when 

singers do so, they have no way to understand how researchers’ recommendations 

affect the vocal mechanism.   

When one peruses the literature, one finds study upon study about the 

health and health management of athletes.  Wynn-Parry (2003) writes, “The 

performing arts need just as sophisticated a service as sports medicine provides” 

(p.212).  In the singing realm, professionally managed singers are this population’s 

elite vocal athletes, yet very little empirical evidence exists for this population.  

Singers need a better quality of information; they need more empirical evidence in 

addition to qualitative common sense advice.  Given that overall health is so critical 

to this population’s job effectiveness, there is a need for more directed studies 

using this population and more longitudinal studies that analyze the vocal health 

and hygiene practices of professional singers. 
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APPENDIX B 

(Survey as written on SurveyMonkey) 

0702P02962 - Version date - March 12, 2007  
 
You are invited to be in a research study of the preventative health practices of 
professional classical singers. This study is being conducted by researchers from 
the University of Minnesota, Music Education Department within the School of 
Music. You were selected as a possible participant because you are a classical 
singer under professional management. We ask that you read this form and ask 
any questions you may have before agreeing to be in the study. 
 
This study is being conducted by: Laura L. Nichols, PhD candidate in Music 
Education, School of Music, University of Minnesota.  
 
Background Information  
The purpose of this study is: To collect the approaches and sources of vocal health 
regimens of professional classical singers.  
 
A singer's body is their instrument yet sometimes, vocalists are undermined by 
vocal tract and respiratory illnesses that affect the quality of their singing. Because 
professional classical singers must sing at a technically high level, they are more 
sensitive to changes in their vocal instrument due to illness or the onset of illness 
and may have developed some health habits to prevent such disease. I would like 
to know more about their health rituals and where they learned them.  
 
Procedures:  
If you agree to be in this study, we would ask you to do the following things:  
 
Please complete and return the attached survey. Please answer the questions 
honestly and to the best of your ability. The questionnaire should take you 15-30 
minutes to answer.   
 
Risks and Benefits of being in the Study  
The study has no foreseeable risks.  
 
The benefits to participation are: You will be helping to collect a range of 
preventative health practices that may be of use to other vocalists and artists.  
 
Compensation: None  
 
Confidentiality:  
The records of this study will be kept private. In any sort of report we might publish, 
we will not include any information that will make it possible to identify a subject. 
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Research records will be stored securely and only researchers will have access to 
the records.  
 
Voluntary Nature of the Study:  
Participation in this study is voluntary. Your decision whether or not to participate 
will not affect your current or future relations with the University of Minnesota. If you 
decide to participate, you are free to not answer any question or withdraw at any 
time with out affecting those relationships.  
 
Contacts and Questions:  
The researcher conducting this study is: Laura L. Nichols. If you have any questions 
before or after you complete the survey, you are encouraged to contact her at 651-
334-1456 or macduffso@aol.com. Laura's advisor is Keitha L. Hamann, 612-624-
9819, haman011@umn.edu.  
 
If you have any questions or concerns regarding this study and would like to talk to 
someone other than the researcher(s), you are encouraged to contact the Research 
Subjects’ Advocate Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, 
Minnesota 55455; (612) 625-1650.  
 
You will be given a copy of this information to keep for your records.  
 
Statement of Consent:  
I have read the above information. I have asked questions and have received 
answers. The return of my completed survey is my consent to be a part of this 
study.  
 
Click "Next" to get started with the survey. If you'd like to leave the survey at any 
time, just click "Exit this survey". Your answers will be saved.  
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BACKGROUND  

1. Are you actively performing?  
 

Yes 
No 

 
2. Please check the choice that best describes you....  
 

 I am a full-time professional singer.  
 I am a professional singer and teacher of singing.  
 I am a music teacher who sings professionally.  
 I am a professional singer with another occupation.  
 I am a music teacher who sings avocationally.   
 I sing for pleasure only.   
 I am a retired singer.  
 Other (please specify)  

 
3. How many years of professional (teaching and/or singing) experience 

have you had?  
 
4. What is your gender?  
 

 Male 
 Female 

 
5. Which of the following voice types is closest to yours?  
 

 Soprano 
 Mezzo-soprano 
 Contralto 
 Tenor 
 Baritone 
 Bass 

 
6. How many days in the last thirty (30) days has your practice routine 

been altered by respiratory and/or vocal tract health issues?  
 
7. How many days in the last six (6) months has your practice routine 

been altered by respiratory and/or vocal tract health issues?  
 
8. Do you teach private voice lessons?  
 

 Yes 
 No 
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9. If your answer to question 8 was no, please go on to question 11. 
If your answer to question 8 was yes, how many days in the last 
thirty(30) days have you taught private lessons?  

 
10. How many of those teaching days in the last thirty (30) days have you 

been forced to cancel due to respiratory and/or vocal tract issues?  
 
11. How much impact does your overall health have on your ability to 

perform effectively as a professional?  
 

 Very high impact  
 High impact   
 Moderate impact  
 Some impact  
 No impact   

 
APPROACH TO YOUR PHYSICAL HEALTH  

12. Do you follow a specific diet regimen? Please describe.  
 
13. How many portions of fruit do you eat daily?  
 

 0  
 1  
 2  
 3  
 4   
 5 or more  

 
14. How many portions of vegetables do you eat daily?  
 

 0 
 1 
 2 
 3 
 4 
 5 or more  

 
15. How many glasses of water do you drink daily?  
 
 
 
 
16. How many portions of caffeine do you take in daily (include coffee, tea, 
chocolate and soda pop)?  
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 0 
 1 
 2 
 3 
 4 
 5 or more  

 
17. Do you consume alcohol?  
 

 Yes  
 No  

 
18.  If your answer to question 17 was no, go on to question 19.  
If your answer to question 17 was yes, how many alcoholic drinks do you 
have WEEKLY?  
 

 1-2 alcoholic drinks weekly  
 3-4 alcoholic drinks weekly  
 5-6 alcoholic drinks weekly  
 7 or more alcoholic drinks weekly  

 
19. How often in a week do you typically eat spicy food?  
 

 0 times weekly  
 1-2 times weekly  
 3-4 times weekly  
 5-6 times weekly  
 7 or more times weekly  

 
20. What do you do for exercise? Please specify.  
 
 
 
 
21. How many days per week do you exercise 20 minutes or more at one 
time (e.g., walking, cardiovascular activity, etc)?  
 

 0 times weekly  
 1 times weekly  
 2 times weekly 
 3 times weekly 
 4 times weekly 
 5 times weekly 
 6 times weekly 
 7 or more times weekly   
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22. Do you take vitamin/mineral supplements?  
 

 Yes 
 No 

 
23. If you answered yes to question 22, please specify the vitamin 
supplements that you take. If you answered no to question 22, please go on 
to question 24.  
 
 
 
 
24. Do you take herbal supplements?  
 

 Yes 
 No 

25. If you answered yes to question 24, please specify the herbal 
supplements that you take. If you answered no to question 24, please go on 
to question 26.  
 
 
 
 
26. Suppose you have an upcoming concert and you begin feel ill, what 
steps might you take? (Please complete all that apply).  
 

 I visit a traditional health care provider. Please specify  
 
 I visit an alternative health care provider. Please specify  
 
 I use a prescribed or over-the-counter medication. Please specify  
 
 I use an alternative medicine practice or product. Please specify  
 
 I practice some traditional home remedies remedies (i.e. steam, gargle 
with salt water, nasal rinse etc.) Please specify  
 
 Other. Please specify  

 
 
 
 
27. Do you currently use or have you used complementary/alternative 
medicine (CAM) for your health?  
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 Yes  
 No  
 I don't know 

28. (If you answered yes to question 27, please continue with this question.  
If you answered "no" or "I don't know", please skip to question 30.)  For 
what conditions do you use or have you used alternative medicine? 
(Please list both ailment and the alternative treatment.)  

 
 
 
 
29. For each CAM treatment that you mentioned in question 28, how 

effective is each CAM treatment for you? (Please write in each CAM 
treatment and place a letter next to each CAM treatment above using 
the following scale): 
a. very effective  
b. somewhat effective  
c. neutral  
d. not very effective  
e. not at all effective.  

 
 
 
 
30. On a scale of 0-5, where 0 is not at all influential and 5 is extremely 

influential, how would you rate the following in terms of their 
importance or influence on your belief in CAM? (Please write a number 
next to each item.)  

 
your voice teacher ______ 
another singer ______ 
a health professional ______ 
an internet source ______ 
a book or magazine article ______ 
a friend or relative ______ 
your own personal experience ______ 
other, please specify: 

 


