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Report oh the Master of Sacred Music Written Project · Submitted by 

!>apela Kordop ,-
in Partial Fulfillment of the Require11ents for Investiture 

gol Ch.oaan1t; ~,4_1:ternatiyes for wrmen menmrs to the VoCAl 
remllTIJMnts lmd um:esaion of traditignol cl\Ounut· 

Pam's thesis reflects a serious interest in traditional chazanut 
and exhibits her stronq personal desire to explore its expressive 
possibilities for the female voice. Being the only such study on 
the topic, to my knowledge, Pam's efforts are to be applaudEM. 

The basic supposition put forth is that since traditional chazanut 
has been the exclusive artistic domain of men and the m.ale voice , 
significant chanqes are needed to allow the contemporary woman 
cantor to achieve full expression in this art form. Citing 
numerous examples from the classical vocal works of the eighteenth 
and nineteenth centuries, P~m de110nstrates how different the male anss female voices are in terms of expressive capabilities with 
special focus on tessi tura and ornamental execution . A qreat deal 
of space is devoted to the details of acoustic properties of the 
human voice , as they relate to specific qualities of the female 
instrument versus its male counterpart . 

Pam's conclusion is that the woman cantor must re-interpret, in 
fact, re-write the traditional repertoire to conform to the musical 
principles by which the female voice most naturally functions. She 
offers several examples of her own creations in this manner to 
support her thesis. 

The questionnaires sent to the !emale membership of the American 
Conference of cantors provide some interesting information with 
regard to feelings and opinions of those women in the field as 
professionals. 

One feels, however, that the most important questions were not 
asked. Such as, do you, as a woman cantor , feel you received 
adequate exposure to and instruction in the traditional style? Did 
you receive adequate encouragement to pursue this art form? If 
your cantorial role models had offered encouragement and training 
in your youth, would your abilities in this area be any different 
than they are at present? 

Pa.m's proposal is at the least provocative, in that it urges all 
cantors, not only women, to explore their own individual creative 
needs with regard to cbazanut. After all, not all traditional 
chazanut was sung the same way by all cantors of yerteryear. In 
fact, just the opposite is true . Nearly every cantor of merit who -



-
came to these shores in ~the early part of the ' ~entury published his 
own volume of chazanut. Although t4ere we)te many similarities 
among the•, each found hrs' own indi vid.ual voice. Every cantor, 
woman or ~•an, should do the same. Pall offers one approach. May 
all cantors be e.ncouraged to do the saiae, once they have adequately 
mastered the traditions of our sacred art form. . '-..,.-

October, 1990 

Respectfully submitted, 
cantor Don Gurney 
Faculty Advisor 
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"The human voice is the organ of the soul." 

Longfellow 
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INTRODUCTION 

"After the supper they hold the sacred vigil which 
i~_ conducted in the following way. They rise up 
all tog~ther and standing in the middle of the 
refectory form themselves first into two choirs, 
one of men and one of women, the leader and 
precentor chosen from each being the most honoured 
amongst them and also the most musical. Then they 
sing hymns to God composed of many measures and set 
to many melodies, sometimes chanting together, • 
sometimes taking up the harmony antiphonally, hands 
and feet keeping ti~e in accompaniment, and rapt 
with enthusiasm reproduce sometimes the lyrics of 
the procession, sometimes of the halt and of the 
wheeling and counter- wheeling of a choice dance. 
Then when each choir has separately done its own 
part in the feast ... they mix and both together 
become a single choir, a copy of the choir set up 
of old besides the Red Sea in honour of the wonders 
there wrought . .. It is on this model above all that 
the choir of the Therapeutae of either sex, note in 
r~sponse to note and voice to voice, the bass of 
the men blending with the treble of the women, 
create a harmonious roncent (symphonia), music in 
the truest sense .. . " 

I am explori ng a subject in this project that, to my 

knowledge, has not been dicussed before: Alternatives for 

women cantors to the vocal requirements and e>epression of 

traditional chazanut. I was unable to find any 

documentation on this subject and, as of yet, there has been 

no book written specifically on the subject of women in the 

Cantorate. My specific concern in this paper is to consider 

the heritage of traditional chazanut from a distinctly 

female perspective in order to integrate into this musical 

style a female vocal expression and the unique spiritual 

perspective and energy of women in the Cantorate today. 
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The history of civilization of the ancient Orient 

contains ample documentation about the role women played in 

the sacred and secular music of the time. Written records . 
as well as pictorial displays testify to the various 

activities of women as dancers , singers and 

instrumentalists. 2 There is no doubt that in olden times, 
• 

prior to the establishment of the organized Temple service, 

and even in the First Temple, women regularly participated 

in the ritual as singers and instrumentalists.3 Originally, 

women also belonged to the levitica l music guild as is 

apparent from 2 Chronicles 35:25.4 Apart from dancing, the 

women's pa{t in the cult might have been identical with 

those of the levitical musicians. Up to the time of David, 

women ~ere the predominant performers of the reproductive 

arts. Miriam is the prototype' of these women in early 

Jewish rites (Exod. 15 : 20).s Clues for participation of 

female singers in worship are found even in the earliest 

period of Jewish history . "It is said of Noah's wife: 

"Nafa.mah was a woman of a different stamp, for the name 

denotes that she sang (man{emet) to the timbrel (tof) 

in honor of idolatry" 6 

Na<a.mah's songs (in this case roundelays), still served 

pagan rites. However, there is no basic difference between 

these songs and those performed later in honor of Yahveh."6 

The biblical story of the Jews returning from Babylonian 

captivity contains definite proof that the levitical choir 

used female singers already in the First Temple.8 Philo's 

2 
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writings have furnished quite indubitable evidence . .. 
pertaining to the role of women in sacred singing.9 In 

additioQ, it is beyond a doubt, according to Alfred Sendry's 

documentation, that women and maidens participated as 

singers in the Davidic and Solomonic music organizations . 

Even after the return from the Babylonic exile, at least in 

the first period of the Second Temple, they might have held 

the same functions, until they were removed and replaced by 

singing boys.10 In general, the singing of women is 

appreciated by the talmudic literature as one of the most 

beaut±'ful divine gifts.11 

The development of the anti-feminine sentiment of the 

priestly caste and the ani-feminine tendency of the later 

priestly sc~ibes influenced the gradual displacement of 
. 

women from any ritual functions and effaced or so 

transformed our original sources that any record of the 

roles women shared in the sacred service were obscured 

forever.1 2 

The only other historical information recorded on 

women's participation in the Cantorate is in the European 

communities of Nurenberg and Worms of the 13th century, 

where women cantors conducted services for women in sections 

of the synagogue that were either adjacent to the male 

sections or at times connected by a gallery.13 Women that 

were musically talented and knowledgeable in the l iturgy 

were engaged to lead these services. Two of these women are 

remembered by name: Riohenza of Nurenberg and Urania of 

3 
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Worms.14 The epitaph on the t ombstone of Urania reads: 

"This headstone cormnemorates the eminent and excellent lady 

Urania, the daughter of R. Abraham who was the chief of the • 
synagogue singers. His prayer for his people rose up to 

glory. And as to her, she, too, with sweet tunefulness, 

officiated before the female worshippers to whom she sang 

the hymnal portions. In devout service her memory shall be 

preserved." 15 

Although the above would indicate that women have 

performed in Jewish religious services in various capacities 

in ancient times and as recently as the 13th century, there 

is no precedent for women having performe~ traditional 

chazanut, an improvisational liturgical style that developed 

at a much later date, exclusively for .the male voice. 

In this project I am presenting musical arrangements 

that I have written based on original liturgical 

compositions of traditional chazanut for the purpose of 

developing a vocal language through which I can, as a woman 

cantor, better respond to the sentiment of the liturgical 

text. I have attempted to do this by interweaving 

alternative vocal writing into the original compositions, a 

new vocal expression that is more suited to my vocal 

instrument as a woman. 

Because this project was experimental in nature, I 

needed to create a format from which to proceed: I 

organized an outline of study, incorporating different typeg 

of research that would, hopefully, prepare me to begin the 

• 
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process of arranging and composing the musical lite~ture. 

I began interviewing cantors, cantor/ composers, composers, 

arrangers (male and female), physicians, voice teacher, 

Michael Trimble and actress, Olympia Dukakis. Each of these 

peop-le has given me unique insights which have had a direct 

impact on my approach to arranging and composing the music 

for this project. 

A collection of medical data, results of my survey, a 

study of operatic prayer composition, a discussion of female 

vocal and expressive considerations and my musical 

arrangements and original compositions are all included in 

the following chapters. 

I have endeavored to present a kernel from which a new 

form of female religious expression might begin to develop . . 
I hope the work I have done will inspire other to continue 

the process . 

Through theological and musical exploration, Judaism 

can belong to all who desire it . I rejoice in the diversity 

of expression, in woman, in man, in Godl Let us rejoice in 

our differences as equals, not separate ourselves by the 

illusory mechitzah. The choice is here. God has not 

limited us, we have limited ourselves. A new reality, a new 

dimension of spiritual fulfillment awaits all of us. 



Chapter I: Medical and Scientific Data 

"It is indispensable, for the singer, to properly 
take and control the exhalation of his breath; 
for brea~hing is, so to speak, the regulator of 
singing.' 1 

Manuel Garcia II 

6 

This chapter contains a number of articles which I~ave 

researched and collected specifically for the purpose of 

presenting scientific and medical explanations of the 

physiological functions of the male and female singing 

voices. The articles includes discussions of such relevant 

subjects as voice registers; acoustical phenomena of both 

male and' female voices; male falsetto; effects of 

menstruation on the singing voice; longevity of the voice; 

and 'an article of great importance to educate those persons 
' 

who have very little knowledge or experience with the 

function of the professional s i nging voice, called, "The 

Professional Voice: Part I. Anatomy, Function, and General 

Health", written by Robert Thayer Sataloff, M.D., one of the 

leading Ear, Nose and Throat physicians of today who 

specializes in the care of the professional singer. I had 

the privilege of interviewing Dr. Sataloff for this proj ect. 

In addition to my interview with Dr. Sataloff, I 

interviewed Dr . Wilbur Gould, noted otolaryngologist and 

founder of the Vocal Dynamics Laboratory of Lenox Hill 

Hospital in New York City and recognized as one of the 

leading "singer" doctors in the world . 
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The Voice Foundation, found~d in 1969 by Dr. Wilbur 

Gould, is the only organization of its kind in the United 

States specializing in research, education and public 

information regarding diagnosis, treatment and prevention of 

disorders of the human voice. The work of the Foundation is 

international in scope. Dr. Gould and Dr. Sataloff 
• 

presently serve as co-chairmans of the Foundation. The 

office is located on 57th Street in New York City. Once a 

year, The Voice Foundation, in conjunction ~ith other 

professional musical institutions and medical colleges and 

organizations, including The Juilliard School, Jefferson 

Mediqal College, University of Wisconsin and The Curtis 

Institute of Music, sponsors a symposium on the care of the 

professional voice. This symposium attracts M.O.'s and 

Ph.D . 's from around the ~orld who research in depth the 

enormous spectrum of the phsyiological functions and the 

professional uses of the human voice. 

The transcripts of these symposiums which include both 

a scientific research section and a medical section are 

published by The Voice Foundation. In addition, The Journal 

of Voice, now the official publication of The Voice 

Foundation, publishes articles written and submitted by many 

of the participants in these symposiums. These transcripts 

have been a fantastic resource for this project. I have 

included selected articles in Appendix I, because they were 

somewhat difficult and time-consuming to obtain; those who 

are interested in reading them will now have invnediate 
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access to them. I do request, however, that no further 

duplication of these articles b;made by anyone. I was 

personally granted the right to make these copies to be used 

only for this research paper, but not for, under any 

circumstances , any additional duplication. 

I interviewed, by telephone, one of the very active 

• participants in The Voice Foundation symposiums, Dr. Harry 

Hollien . He resides in Gainsville, Florida . He has spent 

many years of concentrated research on the physiological 

function and professional uses of the human voice and was 

very helpful in leading me to both his own articles and to 

others that he felt were relevant in one way or another to 

the topic of my project. 

These articles and interviews provide a substantiation 

of tne fact that there are . recognized physiological and 

functional differences between male and female voices. 

· One really cannot pursue a project of this type without 

including a certain amount of discussion regarding vocal 

production. As I have said previously, with such demanding 

vocal criteria required as an integral part of the prayer 

expression in the style of traditional chazanut, the chazan, 

whether female or male, should strive to acquire the proper 

physical function in order that he/she could express the 

text with as many vocal colors as possible, developing, 

within one's own range of vocal talent, the required set of 

vocal criteria. 

8 
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"The lungs and diaphragm and the whole breathing 

apparatus must be understood by'""the singer, because the 

foundation of singing is breathing and breath control . ... A 

singer must be able to rely on her/his breath , just as 

he / she relies upon the solidity of the ground beneath 

his / her feet 11 .2 

9 

Let us consider, at this point, a discussion of tae 

Valsalva Maneuver because this aspect of pulmonary and 

thoracic mechanics appears to be evident as an essential 

function in the vocal technique of the Eastern European 

Ashkenazic Chazanim, of the Golden Age of Chazanut, which 

is historically, the period of time during which most of the 

music tnat I am presently exploring was written and 

originally sung . 

I i nterviewed Dr. Maurice Sheetz, who is a pulmonary 

and critical care medicine Fellow at St. Luke's / Roosevelt 

Hosp~tal in New York City. He was able to identify and 

define for me, by listening to recordings of Cantors of the 

Golden Age of Chazanut, including Gershon Sirota; Yossele 

Rosenblatt; Zavel Kwartin; Pierre Pinchik; Leib Glanz; David 

Koussevitsky; Moishe Ganchoff; David Roitman and Mordecai 

Hershman; and recordings of opera singers of the great era 

of Bel Canto, including Enrico Caruso; Mattia Battistini; 

George Thill; Fernando De Lucia; Nellie Melba, Louisa 

Tetrazzini; Lilli Lehmann; Zinka Milanov and Rosa Ponselle, 

a particular audible breathing function that we, as singers, 

would call a type of "breath support" technique, the 
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Valsalva or Valsalva-like Maneuver, common to the vocal 

singing of each of the above-named -a~ists. Dr. Sheetz 

described this function as a " .. • controlled expiration of 

tl\e breath against a closed glottis." The opposite, the 

Mueller Maneuver, which consists of inspiration against a 

10 

closed glottis , can also be heard, incorporated into the 

singing technique of these great singers. One can hear v~ry 

clearly the incorporation of the Valsalva Maneuver on the 

recordings of all of these singers, as a breath pressure 

cut-off, or as a type of audible "grunt", at the end of the 

singing phrase , and with the Mueller Maneuver, an audible, 

short "grunt" at the beginning of a phrase, a method of 

"setting" 'or leaning the breath and singing against the 

chest, establishing the "apoggio" or breath "prop".3 The 

apoggio is the deep breath re<;JUlated by the diaphragm ; no 

singer can really get high notes or vocal flexibility or 

strengtth of tone without the attack coming from this seat of 

respiration . 4 This type of breath support function all owed 

the Cantors and opera singers of that unique period in vocal 

history to develop a remarkable ability to use the eight 

criteria of Bel Canto singing, therefore endowing these 

singers with a vast spectrum of vocal, emotional and 

spiritual expression . One still hears this kind of singing 

technique on the recordings of Cantor Moishe Ganchof f and in 

the performances of Cantor Israel Goldstein and Cantor 

Robert Abelson. These eight criteria of the art of Bel 

I 
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Canto singing are: 1) legato; 2) staccato; 3 ) soft; 4) 

.loud; 5) high; 6) low; 7) coloratura~ .-and 8) trills. 

Louisa Tetrazzini, one of the most famous of Bel Canto 

coloratura sopranos explains this breath-pressure function 

in her book by saying that she kept the pressure of the 

breath against her sternum at all times and because the 

pressure of the breath was held there, that allowed her • 

vocal cords to remain free to vibrate. Dr. Sheetz described 

it, rather colorfully, as follows: Its like saying that at 

one end of your body you've this tremendous pressure of 

breath against your sternum, but at the same time you are 

learning to relax the muscles from the neck up . • . There are 

these little muscles that surround the vocal cords, the ones 

in the back that change the length and tension of your cords 

are called the arytenoids and what i s happening is that you 
' 

build up pressure against your sternum; then you have to 

learn how to relax those muscles (the ones surrounding the 

vocal cords) so that you can open your throat at the same 

time you release that expiration or pressure, so that you do 

not release all of it directly against your vocal cords at 

the same time. It's more analagous to banking a pool ball 

off a cushion, you know, instead of going directly through, 

I mean you somehow divert it so that air goes through in a 

controlled amount, really as little as possible. Yes, its 

like taking a pool shot, instead of taking the ball directly 

into the pocket, you bank it off" .... 
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In all of the books on singing written by the great 

singers and teachers of the Bel Caiito era including Enrico 

Caruso, Lilli Lehmann, Emanuel Garcia and Blanche Marchese, 

this particula~ function is described as essential to the 

necessary control of the breath-support system of the 

singer. This recorded "grunt" on the cut-off, according to 

Dr . Sheetz, is audible evidence of a physical procedur~ 

known as the Valsalva Maneuver. 

In Johan sundberg's book on the science of the singing 

voices, he spends a third of the book discussing breathing , 

what he calls subglottic pressure, involving the balance of 

12 

equal and opposite muscular activity required to produce not 

' only the healthy singing tone but the different dynamics 

possible to the vocal organ. 

To actually observe t)'le Valsalva-like Maneuver 

function, one can watch a baby cry. When a baby cries, the 

abdominal wall moves in on inhalation and presses out on 
~ 

exhalation, whereas when the baby is resting or sleeping, 

the abdominal wall moves out for inhalation and in for 

exhalation. The actual breathing function is reversed. 

Caruso describes it as follows: "To take a full breath 

properly the chest must be raised at the same moment the 

abdomen sinks in. Then with the gradual expulsion of the 

breath a contrary movement takes place •.• . It is this ability 

to take in an adequate supply of breath and retain it until 

required that makes or, by contrary, mars all singing ... This 



) 
-· 

art of respiration once acquired, the student has gone a 

considerable step on the road.._to Parnassus. 11 6 

Lilli Lehmann describes proper respiration as follows: I 

had learned this: . . • to draw in the abdomen and diaphragm, 

raise the chest and hold the breath in it by the aid of the 

ribs; in letting out the breath gradually to relax the 

abdomen."7 • 
Another essential aspect of breath control is learning 

how to release as little breath as possible while singing. 

Lilli Lehmann describes it by saying • . . 111 began to pay 

special attention to emitting the smallest possible amount 

of breath." Giovanni Battista Lamperti was another of the 

gre~t teaching masters of the art of Bel Canto. He states~ 

in his book, Vocal Wisdom, that the problem of the singer is 

t o balance giving the breath and holding the breath at the 

same time. All, he states, problems with singing a.re a 

~ismanagernent of the breath. He discusses what he calls the 

force of the compressed breath and how to handle it . He 

states that .... "the breath is the ocean--the voice is the 

boat that floats on the ocean! Nature gave us the voice-- we 

cannot change it--but we can educate the breath and learn to 

control it. This--constitutes the whole method of 

singing . 11 8 

While I was singing in Europe, I was introduced to a 

very interesting and effective vocal exercise, legend has it 

that it was an exercise that Caruso used, for control ling 

the emission of the breath: one holds a candle flame close 

13 
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to the mouth, and attempts to sing at different dynamic 

levels while keeping the candle flame absolutely steady. In 

doing this, the singer learns to control the emission of the 

breath with the musculature of the intrathoracic pressure 

and diaphragmatic function. If done properly, it is a very 

useful exercise. 
• 

The Valsalva- like Maneuver allows the male singers to 

use the "sob" or "krechtz" very effectively as another tool 

for emotional and spiritual expression. As I discussed 

previously in this paper, the use of the "krecbtz" is not 

natural to the female voice as a tool of expression. 

If one listens and then compares the singing of Cantor 

Pinchik and Cantor Sirota, one hears that Cantor Pinchik 

does not possess as great a natural vocal instrument as 

Cantor Sirota . Despite this fact, however, Cantor Pinchik, 

nevertheless, could perform all of the expressive 

req\iirements and criteria that Cant or Sirota could 

demonstrate . The criteria could be achieved through the 

implementation of the same breath-support function. 

Whatever each of their limitations might have been, they had 

one thing in conunon: that is, the use of the Valsalva-like 

Maneuver, which is audible on the recordings of both 

cantors. They are both using the same breath­

pressure/breath-release function to achieve their expressive 

singing styles. 

When one reads and compares all of these books on 

singing from the Bel Canto era, one is convinced that there 

14 



was, at that time, a traditional way that one learned t~ 

sing. There was a required aesthetic that one recognized --• ~ 

and that one strived to attain, to the best of one's 

ability. There exists the phenomenon that the era of Bel 

Canto and the Golden Age of Chazanut ran parallel to each 

other, occurrin~ within the same historical time frame. One 

wonders wh~t conditions were present that allowed this to 

happen: That such great singing , the greatest singing in 

history, should thrive simultaneously in two different 

worlds of expressio..n, in the world of Jewish prayer and in 

the world of Italian opera. One also wonders what would , 
have been produced in the musical world of Jewish prayer if 

women, at that time, had also been serving as Cantors . 

) s 
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Chapter II The survey and Its Results 

In order to amass and review a number of responses in . 
regard to the potential value of my thesis topic from the 

viewpoint of the female cantors working in the field, I 

devised the enclosed survey which I sent to sixty-one 

invested female Cantors, listed in the ACC membership 

directory. Of the sixty-one surveys sent, I have received, 

to date, thirty-seven responses. 

The feed-back I received from these women was very 

interesting, very thoughtful, and generally, very 

supportive . The survey response~ are included in this 

project as Appendix II. 

After reviewing each of the returned questionaires, I 

decided to include some of the responses to question number 

five (5) and question number six (6) of the original 

questionaire in this chapter to provide an overview of the 

general success of the survey results: 

Question number five (5): What is your vision for the 

evolution of training women in the style of traditional 

chazanut? .... 

Answers: 

"The tessitura is different for a soprano than for a 

tenor. Although both are high voices there is a difference 

in the area of the voice that is most comfortable to sing 

) 



in .... ! often have to transpose music and change certain 
• 

notes and phrases to have it fit my vqice .... Music, that is 

traditional chazanut, must be written for the female voice 

according to the nusach. Until the traditional branch of 

our religion and their professional organiz~ion accepts 
• 

women as cantors this task will be difficult to overcome ." 

"Tough question . . . ! have heard just a couple of women 

sing traditional chazanut with a real traditional flavor. 

They either grew up with it or had a natural gift for the 

feel of it. I don't think women can learn traditional 

chazanut easily without a good dose of it and the truth is 

that men have always performed it. If women are sensitive 

to music and bring their hearts-and souls to the calli99, 
J 

then the feeling may be achieved ultimate~, and perhaps a 

new "womanly" flavor will evolve naturally. Women should be 

encouraged to familiarize themselves ~ith the liturgy 

through and through and relate it to the ebb and flow of the 

nusach." 

" I think a style will slowly evolve that will suit 

women's voices better. With efforts like yours being made, 

I guess there are infinite possibilities." 

."A difficult question .• . ! really don't know, because we 

don't have any role models. To keep the style authentic we 

must rely on past greats but somehow adapt it to our voices 

and needs." 

"Traditional chazanut recitatives are difficult to sing, 

especially for lower female voices, as they must be 

17 
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transposed, thereby losing some of the interpret<ive 
I 

brilliance .. ~ .Traditional chazanut is also difficult to 

master because we no longer hear this kind of music around ....... 

us. We are the keepers of this flame and I think we should 

adapt it to our own voices and ears." 

"In terms 0£ interpreting prayers, I would lean more 

toward Sam Adler's historical analysis--that "traditional 

chazanut" was the product of a certain historical condition 

("ghetto mentality" } and there is a need to express the 

American Jewish experience in a musical style appropriate to 

living in freedom and openness." 

Question number six (6): Do you think that student 

cantors (both men and women) should be encouraged to compose 

for themselves, in order to discover their own individual • 
expression, using their individual voices, to best express 

the prayer t~xts? 

Answers: 

"I believe that the Cantorial field needs talented 

arrangers to cut and paste and add certain phrases, 

especially in this area of traditional chazanut. There is 

no value in a student studying repertoire that is in a 

tessitura beyond them, once the material suits the voice, 

the student will better be able to interpret." 

'' . .• depends upon the Judaic background and liturgical 

grounding of the students. Composing from ignorance will 

not produce quality phrasing and stylistic development of 

the texts." 
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"Finding what doesn't work for you is an ..important step 
• 

towar ds finding what does. Traditionally, nusach provides 

the outline, while the cantor has the freedom to improvise. 
' -' 

I think cantors need to be taught better how to do this, as 

well as encouraged in more structured composition. " 

"It's always wonderful when Cantors express themselves 

through their own compositions. Not everyone is gifted in 

that area, but it cer tainly should be encouraged not only 

for vocal reasons but because creativity should always be 

valued in and of itself." 

"Although not everyone has talents in the area of 

composition, I could have used more experience in cantorial 

impU)visation--it might have helped to loosen me up!" 

"Yes, I do . One of the greatest lacks at HUC is the de-
' 

emphasis on improvisation which is the Cantor's starting 

point at composition. It also provides the keva / kavannah 

balance that any Jewish service should ideally offer." 

" . • . most certainly , but only after they have studied the 
. 

correct way to approach the texts. In my years at HUC I 

felt this "improvisation" skill was really lacking . By 1"our 

last· year in school you should be encouraged to improvise." 

"I think if the students at HUC were taught the art of 

improvisation more completely, it would enable us and 

encourage us to compose for ourselves." 

"I did not have difficulty singing in the traditional 

style as I had the original sound in my ear, however, the 

"krechtz" is not appropriate ... " 
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"Pam, I am very glad you are doing thj.S project . It is 
' J 

one dear to my heart ... ! have thought of doing something 

similar myself on many occasions . .... pick up a tape by a 
~ -

'woman called Bat Sheva. She demonstrates all of the 

problems inherent in women singing chazanut like a man. She 
• 

chests everything, which is the male vocal production (until 

or unless they sing in the falsetto). In the female voice, 

it is possible to accomplish the "krechtzn sound in the 
• 

chest register--not so in the upper register. She does 

indeed simulate the male sound and technique--but in her 

voice, it sounds rather vulgar. Even though she sings with 

quite a lot of panache and no small amount of feeling, it 

never sounds quite right .... My own belief is that women 

should not try to imitate what men do - - rather they should 

cultivate their own sweet sound, their own feelings for the 

traditional chants and substitute ornaments which are more 

appropriate in the female voice than the "krechtz". Also, 

certain pieces should always be transposed to flatter the 

female voice rather than strain it to the limits." 

I intentionally transcribed these quotations 

anonymously, in order to establish a more objective 

presentation for the reader . 

This survey allowed me to tap into the consciousness of 

the women cantors in the field; I wanted to get a feel for 

what their vision might be for the future of traditional 

chazanut in an egalitarian prayer expression, how relevant 

and useful such a process of exploration and experimentation 

.. 
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might be to the integration of the spirituaiity of women 
j 

into the Cantorate . 

' 
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Chapter III: Vocal Tradition for Women: Where Do We Start? 

• 

"Our body is simultaneously the instrument 
and the resonance box upo~ich we have to 
learn to play. our muscles are the strings 
which we must learn to tune, tighten and 
loosen, one to the other, and our soul is 
fhe director of our art. 11 1 

Madame Lilli Lehmann 

Women have no vocal tradition in the style of 

traditional chazanut. So where does one turn to study qoo<i 

vocal writing specifically for women: vocal writing that 

would possibly suggest a type of vocal expression familiar 

to and including certain vocal / emotional criteria already 

present in the singing tradition of Eastern European 

chazanut; vocal writing that could possibly be incorporated 

into the e~ablished expression of traditional chazanut as a 

way for women to better respond to the sentiment of the 

prayer; using variations of vocal writing, more suited to 

the vocal instrument of a woman? The answer for me was to 

begin stµdying the great vocal writing of master composers, 

including Bach, Mozart, Bellini, Bizet and Verdi, how they 

specifically set prayer to music, and how they handled the 

vocal line in prayer for each female voice "fach" or 

category. In the operatic and oratorio tradition, women 

have an established, recognized great vocal history spanning 

hundreds of years; women have had the opportunity to 

convnunicate the widest spectrum of emotions through a very 

special array of vocal colors and vocal expressive devices, 
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representative of great vocal writing for the fem~e voice. 

This vocal control is cultivateciJover many years of serious 

study, through~ the process of a traditional style of 

classical. vocal training. I chose opera as~-medium of 

exploration instead of, for instance, gospel singing, 

because th~ vocal criteri~ and expression required by the 

composers and thus the great operatic singers of the Bel 

Canto and early verismo eras in the operatic and oratorio 
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repertoire is paralleled by the great Ashkenazic Chazanirn of • 

the late 1800's and early 1900's in their compositions and 

remarkable vocalism. The only place we find such criteria 

required of the female voice and expression is in the opera 

and oratorio. One must remember that just as the cantors 

wrote for themselves (or others wrote specifically for them, 

i.e. Cantor Moishe ' Ganchoff told me that Rappaport composed 

E:ylu Devarim specifically for Mordechai Hershman ), 

composing settlngs of prayers to suit their own vocal 

abiliti~nd religious expression, many of the operatic 

composers wrote . individual roles for specific women: the 

composers o en designed a role for the individual vocal 

abilities of a specific female singer, creating a vocal line 

th~ough which the artist could best express herself . The 

prima donna had always played a central and creative role in 

the development of opera: The operas Norma by Bellini and 

Anna Bolena by Donizetti were composed for the vocal genius 

of/ Guiditta .Pasta; the capabilities of Schroder-Devrient, 

Stolz and Jeritza were vitally inspiring at various times to 
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Wagner, Verdi and Richard Stra~s, respectively.2 In our 

own day Luciano Berio entrusted Cathy Berberian with music 

that le~ves a qreat deal to her own improvi~~on. 

Donizetti wrote his most famous tragic opera, Lucia di 

Lamermoor (for Fanny Persi~i; Giuseppina Strepponi created 

the role cf Abigaille in Verdi's first real success, 

Nabucco, a role he composed for her.3 Just as these 

composers wrote for individual women and individual 

expression so the great chazanim of Eastern Europe wrote for 

themselves, using a musical vehicle, the eclectic, 

improvisational vocal style of traditional chazanut , to 

express their individual religious serttiment through their 

own individual vocal virtuosity. 

I examined th~ vocal writing of the great operatic and 

oratorio composers, based upon, as a format of analysis, the 

following textual and vocal considerations: 1) Tessitura 

(range): i.e. how the range reflected the text: Was the 

high voice used .more for emotional moments or outbursts of 

expression and the middle voice used more for recitative­

type expression; 2) Passagio: i.e. does the composer write 

repeated notes in the passagio for the female voice; if so, 

when and how is it used; 3) Vowels/Diction: Are certain 

vowels avoided in certain parts of the range; how are the 

vowels used to express the text in different tessituras; 4) 

Phrasing: Use of legato, staccato, contour (rests vs. 

motion), runs, sustained notes; 5) Dynamics: Bow is the 

text expressed through the use of piano, forte, sforzando, 
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crescendos and diminuendos (if ~itten by the ori~nal 
composer and not by the editors); and 6) Tempi/ Rhythm : Ho~ 

is the t~mpo and rhythm used to enhance to ~n.ing of the 
.... 

text; and 7) Embellishments: How are the vocal 

embellishments (col~, trills,) used to emphasize the 

emotional expression of the text. 

Each of the particular examples of prayer settings I 

chose to study reflects a defined religious sentiment. I 

reiterate here that these selections were written by great 

composers who responded to the needs of the female voice and 

at the same time were able to capture the d.ramatic intent.._ 

essential to the opera as a whole. I now list each of these 

settings- and the particular response reflecting the 

expression, respec~ively: 

1) "Erbarrne dich" ... (Have mercy upon me •.• ) from the 

st. Matthew Passion by J.S. Bach: A prayer of supplication; 
• 

2) "Ave Maria" .• . from Otello by Verdi: A prayer of 

general supplic~tion. This is one of the most beloved and 

most famous arias in the operatic repertoire; 

3) "Alleluja" ... from Exsultate, jubilate, Motet, K. 165 

. by· Mozart: A song of praise; 
. 

4) ..• s'ancor si piange (from within the aria "Tu che le 

vanita"; from Don Carlo by Verdi: A desperate supplication; 

5) "Pie Jesu" ... fram Requiem by Faure: A gentle 

su.pplication; 

6) "Possente" .•. prayer of the High Priestess from Aida 

by Verdi; a hymn of praise, affirmation, beseeching. 
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7) Numi, pieta . •. (from within the aria "Ritorna 

Vincitor") ' from Aida by Verdi: Passionate supplication. 

BJ "Casta Diva" .•• from Norma by Belrim: Praise, 

supplication, thanksgiving; 

9) • "Madonna beriedetta" ••. from La Boheme, Act IV by 

Puccini : A personal prayer, a chant, a supplication; 

10) Vous me donnerez (from within the aria nJe dis, que 
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rien ne m'epouvante") from Carmen by Bizet: This is one of • 

the great moments in opera, a supplication of exquisite 

beauty; 

11) "Libera me" . . . from the Requiem by Verdi: declamatory 

supplication to hushed , impassioned supplication; 

12) "Requiem eternam" ... Requiem by Verdi: ethereal 

supplication, r ncorporating a remarkably lyrical vocal line 

with the classic female vocal device, i.e. the high 

pianissimo: 

Another interesting observation: I know of no other 

place in opera, except at the end of "Vissi d'arte", the 

famous aria for Tosca by Puccini, in which a woman speaks 

directly to God, passionately questioning God, asking God 

why such a horrible fate has befallen her (which indeed it 

has) .... "Why, why, o God, have you paid me back this way?" 

In the opening of the aria, Tosca says she has lived for art 

and love, daily performing good deeds; why, then, she cries, 

do you abandon me now? Puccini presents Tosca as a woman 

who turns directly to God in her moment of despair. She 



' ./ 
does not pray for mercy, sjie asks God, "why"? This 

expression is very unusual, certainly for women in opera. 

In terms of present-day composition, .cantor Lawrence 

Avery's setting of Ribono Shel Olam4 is very effective and 

sensibi.ve vocal wr1tj.ng, comi)osed specifically for a woman 's 

voice; and Dr. Samuel Adler, in a telephone interview, 

explained to me that he composed both "Ahavat Olam" from 

Shir Chad.ash and "Sim Shalom'' from Shiru Ladonoy 

specifically for a woman's voice. After studying both 

pieces, I found both selections to be composed with a female 

aesthetic and female vocal criteria in mind . Be also 

composed several beautiful prayers for both Rachel and Leah 

in nis opera The Wrestler which I reviewed at the Oxford 

University Press office on Madison Avenue in New York City. 

This particular exploration gave me an insight into an 

aspect of ~emale vocal expression that could not be 

discovered through any other vocal medium. Opera still 

grants the ~ighest recognition for excellence in sinqing.5 

The musical selections numbers 1 through 12 are included in 

Appendix III . 

My own original composition of B'rach Dodi is included 

in Appendix IV. 
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CHAPTER IV 1 . h d' . ) A ternatives to t e Tra 1t1onal Male 
Vocal Expression 

"Nature attaches to each sentime~ ditinctive 
characteristics, a timbre, an accent, a 
modulation of the voice, etc. If one prayed 
or threatened in timbres, with modulations and 
accents- otl)er than those required by threats 
or prayers, far from intimidating or touching 
tender feelings, one would succeed only in 
making· oneself ridiculous. Each individual 
has equally, in proportion to one's nature and 
one's position, a distinct way of feeling and 
expressing oneself. 11 1 • 

Manuel Garcia II 

Women have emerged from lOOO's of years of silence into 

a Jewish worship experience, as Cantors, from which they 

have no past upon which to draw nor a tradition of 

lfturgical female vocal expression to explore. Except for 

the historicAl data acknowledging the religious roles of 

women in the culture of Ancient Israel2 and a few isolated 
I 

docwnented accounts of the activity of women in religious 

roles during the early part of this millennium,3 all of 

which wer~ discussed in the introduction to this paper, 

women have no tangible, original roots of communal religious 

expression in Rabbinic Judaism upon which they can continue 

a process of growth and development. Women are starting 

from scratch, to coin a cliche. Women are embarking on a 

very personal, spiritual journey of rediscovery. 

Women are inmersed in the style and expression of 

tradtional chazanut during the four years of cantorial 

studies at Hebrew Union College. Women encounter this 

particular style of vocal writing, that has developed over 



' many years exclusivel~ the male ,voice: written bf men, 

for men, represen~in<\ male vocalism and male expression. 

Women at the college attempt to adapt their voc~l 

instruments and expression to fit a particular set of male 

vocal and exp~essive criteria already established in these 

compositions, sometimes with success and other times with 

difficulty. 

What then is a possible motivation for composition in 

prayer? We certainly have numerous musical settings of the 

same liturgical text, composed by many cantors of different 

historical periods. Why did they compose this music for 

themselves? Did they feel differently about the text? Did 

they want ta try something new? Did they want to exercise 

their individual voca]J.sm as an extension of their 

expression? Did they want to create a vocal line that 

allowed them a variable range of tessitura? 

This compositional urge, I believe, is an attempt to 

accomodate the soul through the accomodation of the voice. 

As Longfellow states so eloquently: "The human voice is the 

organ of the soul" . It is a very special type of freedom of 
. 

individual expression and is now one of many possible ways 

for women cantors to begin exploring and discovering their 

sensibilities in worship through this type of 

improvisational musical expression. 

I believe that prayer is a dynamic force, that it is 

organic by its very nature, and for that reason, inspires 

great and inexhausible creativity. The vocal expression of 
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the Cantor then, is a combination of inte~ctual, 

emotional, psychological :and spiritual responses to the 

liturgical text. If this is true, which I believe it ~'-

) 

., 

then another question arises: Is there a difference between 

the "tools" with whitjl a woman -can express herself vocally 

and musically and those with which a man can express himself 

vocally and musically? I believe there is indeed. 

Let me note here that this situation presents a totally 

unique set of circumstances, because, from my experience, I 

have not encountered any other vocal musical medium, 

requiring the type of vocal criteria and expression implicit 

in this style of cantorial singing, that would not 

differentiate between male and female vocal writing and 

expression. The music compose'1 by Bach, Verdi, Mozart, 

Bizet, Mendelssohn, just to mention a few, was designed at 

all times for either the .male or the female voice, of one 

category or a nother. The distinction has always been 

recognized in the area of classical vocalism and expression. 

The fact that many women are requiring of themselves the 

ability to imitate the male style of expression and vocalism 
. 

and to fulfill the criteria required by this musical 

expression in its present form is, for many, unrealistic and 

frustrating. The style may be accessible· to some and not at 

all to others. Some individual pieces may work very well in 

a woman's voioe, but, much of it should be explored and 

appreciated for its beauty, originality and unique style of 

expression, bearing in mind that the expectation should be 
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one of absorbing a particular style of expression ra_it-Her 

than imitating the exact notation. a~ it appears on paper. 

The fact that the music of Jewish prayer has been written 

and sung solely by men for so long, neccesitates this 

particular type of defense on w~ich this-p;-Oj~t is based. 

The integration of female expression and the unique 

characteristics of the woman's singing voice will add new 

color, energy and spirituality, another dimension of Jewish 

response, into a traditionally eclectic musical style of 

prayer expression. 

I will n~w explain the musical and textual changes I 

made in the following original liturgical compositions:· 1) 

Asher Bidvaro by Moishe Ganchoff; 2) gylu Devarirn by J. 

Rappap0rt; 3) Sh'ma Yisrael by Leib Glantz; and a slight 

adjustment to 4) Meloch by Yossele Rosenblatt. Each section 

or measure of the original music tnat I rewrote is numbered 

and has the corresponding number on the same section or 

measure of music in my own arrangement. In this way, I can 

refer to a specific number, allowing the reader to refer to 

the appropriate number in both the original and the 

arrangement of .each composition in order to make comparisons 

and observations. As I do so, I will incorporate a 

discussion of passagio; diction; vowel placement; tessitura; 

cover; falsetto; voice registers; and the use of "krechtz" 

or "sob". 

~ am basing many of my changes in vocal line on certain 

recognized and established physiological and functional 
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difference~ in the male and female voice, discussed in part 

in Chapter I and discussed further below.;_ ~d on my own 

observations and study of the operatic and oratorio 

tradition for wome~ as discussed in chapter III • 
• 

A thorouqh knowledge of the use of the voice, its 

strengths and weaknesses, will aid in the vocal freedom 
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necessary to the exploration of female expression in prayer. • 

The message of the prayer, the text painting, is carried on 

the vocal line by the Cantor and in order to strive toward 

integration of female spirituality into a traditionally male 

style, women must have a certain knowledge and control of 

their-own vocal tools. Consider that women's voices have 

specific c~arac~eristics just as men's voices do: 

In general, the male singer bas thicker vocal cords 

from top to .bottom than the female singer; a man also has a 

' naturally greater vital breath capacity than a woman.4 For 

example, a man's vocal cords will be thicker than a woman's 

of the same voice weight and category: i.e. lyric tenor vs. 

lyric soprano or dramatic tenor vs. dramatic soprano. 

Because the vocal cords are thicker , the male singer has to 

apply more sub-glottic pressures to cause the vocal cords to 

vibrate. Therefore a male singer singing a specific pitch 

in the passagio (e-flat", e",f" and ftt") is producing a 

steady stream of breath pressure that is greater than the 

stream of breath pressure produced by a female singer when 

singing the same pitch in the passagio.6 Because a more 

intense pressure is already established in this tessitura of 
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the voice ~of the male sinqer, it is easier for him to repeat 

syllables on a particular pitch in this-tessitura. In 

addition, the male sinqer has the natural acoustical 

phenomenon called the "covered tone" which occurs as the • 
male voice passes through the passaqio, an effect that a 

female singer does not have. The female voice passes , if 

properly produced, from the middle register to the head • 

register with much less of an aural effect, and with less 

subglottic pressure. In order to speak in that tessitura 

the female singer must create additional pressure against 

her vocal cords, often producing a harsh , white or open 

qual-i.ty which can sound strained and unnatural to the 

listener. We<1t1ust also remember that women do not speak in 

that range of the voice, whereas men can and of~n do . The 

basic female singing voice is an octave above the male 

singing voice, so the acoustical phenomenon that occurs as 

the woman's voice passes into the head register is 

dramatically different in effect than the sound of the male 

voice in the same tessitura. It is also noted that the back 

of the throat of the female singer is much more open than 

the male singer's throat as she passes through the passagio 

into the head register? and therefore, must force an 

artificial closure of that throat position in order to 

produce clear, repeated diction in that tessitura, 

~storting the healthy, natural vocal mechanism and 

producing an unpleasant or unpleasing sound.1 This type of 

vocal writing for women is virtually non-existent in any of 
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the operatic or oratorio examples that I examined during my 

research, not limited to the examples_in~luded here. I did 

find two examples of this type of expressive technique ( * ) 

incorporated only at very dramatic moments, often at 
• 

crucial, climactic points in the musical drama, at moments 

of great despair, anger, pain or hysterical ecstacy. But, 

again, it is extremely rare and is found only in the more 

dramatic repertoire. 

This expressive technique of repeating words in the 

passagio, either on one continuous note or moving be.tween 

two or three notes is very common compositional technique in 

traditional chazanut; it is very effective in the male voice 

but not in the female voice, for the reasons discussed .. 
above. 

I rewrote all such musical passages in Eylu Devarim, 

numbers (2), (4) , (6), (7), (8) ( 9), (10), (12), (13) and 

(14); and in Sh'ma Yisrael, numbers (1), (2), (4), (5), (6), 

(7), (8), (9), (10) , (11), (12) and (13); most of the 

changes, as one can see, in the Sh'ma Yisrael were an 

attempt to vary the range and colors of expression for the 

soprano voice by incorporating both the middle and the 

upper reqisters through the use of coloratura. In a piece 

like the Sh'ma Yisrael where the text is minimal, I made 

every attempt to bring the tessitura down into the middle 

voice in the sections where text was denser so that it could 

be better understood and used the head voice and upper 

range, incorporating a more brilliant timbre with coloratura 
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passagesy to enhance the more emotionally expressive 

sections, where less diction was requ4e9. The only change 

I made in the Meloch was a measure of seven repeated f" 's 

in the 5th bar-of the composition, numbered (1), . 
respectively. I moved the text, " •• al kol haol.am .•• '' down 

to the middle register, a' , a' , a' , b' , c"; so that these words 

would be better understood and I also avoided the repetition. 

of the passagio notes. 

I wish to avoid any confusion at this point between the 

use of the terms "head voice" , "chest voice" and 

"registers". They are not the same thing. Let me give you 

an example. If women were to speak as Julia Childs or, for 

that matter, ilS Jesse Norman or the late Eli zabeth Schumann 

do, then we would be using the "head voice" as our speaking 

function.. Most of us, however, speak in our "chest voice"; 

it has become, certainly in the last fifty years, socially. 

a more acceptable way of producing our speaking voices, 

despite the fact that it is not as healthy a function for a 

woman, and certainly not as healthy for the professional 

singer. A register, on the other hand, is most corrmonly 

described as a phonation frequency range in which all tones 

are perceived as being produced in a similar way and which 

possess a similar voice timbre.8 Dr. Harry Hollien (1974) 

defines register in the following way: "a vocal register is 

a totally laryngeal event; it consists of a series or a 

range of consecutive voice frequencies which can be produced 

with nearly identical phonatory quality; ••. there will be 
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little overlc\P in fundamental frequency and .•. the 

operational definition of a register must ~e~end on 

supporting perceptual, acoustic, physiologic and 

aerodynamic evidence. 11 9 In the male voice, one 
• 
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distinguishes between normal, or modal register, which is 

used for lower phonation frequencies, and falsetto 

register . 10 

When a man is singing high notes full voice, if he 

relaxes his diaphragmatic lean, or loses his support for a 

second, he does what we call cracking. cracking is breaking 

from full voice back to an unsupported sound . An unsuported 

sound where the breath releases and passes through the vocal 

cords without any ,resistance of any kind in the s upport 

system, produces what we call the falsetto. A falsetto is 

simply the f l~ttering of the edges of the vocal cords 

without any equalization process or resistance i n the 

support system at all. If a woman loses, for a moment, her 

breath lean, a variety of things can happen because the 

female voice is , by nature, produced by singing with more 

of the edges of the vocal cords vibrating, rather than, as 

in the male voice, more pressure against a larger area of 

the vocal cords.11 If she cracks, she can produce a shrill , 

thin sound, she might even shriek, or her voice will stop 

singing altogether. In the male voice, nowever, if he 

cracks he will crack into falsetto and he will continue 

singing in the falsetto function . The falsetto is an 

incredibly effective expressive vocal ''tool" when used 
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creative~y by the male singer. We hear it used with great 

expertise by Yossele Rosenblatt, Gershq_I\.Sirota, Mordechai 
I 

Hershman and by many of the other great cantors of that 

period. Sometimes, a male singer can begin a tone in the 

falsetto , blend into a full voice tone and then decrescendo, 

creating a beautiful painissimo effect. If a male cantor or 
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opera singer feels tired, or not in great voice, he has the • 

opportunity to use the falsetto very effectively, simply as 

a way to rest or save his voice. These are possibilities 

that a woman does not have available to her . Anything that 

one might call a falsetto in the female voice would be so 

tlrrn that it would be unusable. A woman, then, even for the 

finest pianissimo, filo di voce or split tone has to 

maintain her support for all vocal expression . Her function 

does not -allow her this resting technique. 

In the following quaotation by Lilli Lehmann, she 

reiterates the belief in the existence of falsetto in the . 
male voice but not in the female voice and also points out 

how the use of a particular singing effect , such as the 

falsetto in the male voice, comes in and out of vogue, 

depending on the era of singing: "Most male singers--tenors 

especially--consider it beneath them, generally, indeed, 

unnatural or ridiculous, to use the falsetto, which is a 

part of all male voices, as the head tones are a part of all 

female voices. They do not understand how to make use of 

its assistance, because they often have no idea of its 

existence, or know it only in its unmixed purity, that is, 
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its thinnest quality. Of its proper applicat ' on, that is, 

its necessary admxiture wit~ chest resonance, they have not 

the remotest conception. Their singing is generally in 

keeP,ing with their ignorance. 11 12 

There is one story that when Rossini heard the famous 

French• tenor Duprez sing a high c, the first time "dal 

petto", translated "from the chest", he complained bitterly 

about how hideous it was and how he hated it, how he hated 

when male singers tried to take their chest voice or their • 

full voice up into the upper reaches of their range. He 

pref erred the use of falsetto or the supported falsetto or 

the mixed tone . 

During the first quarter of the twentieth century, 

there came into vogue something called the "le petit ton 

inferieur", "th'e small inferior tone". This was a falsetto 

tone that preceeded a full tone. The male singer would 

deliberate!'y make a falsetto attack and then in closing the 

glottis tightly enough, produce the full tone . This action 

of closing the vocal cords t i ghtly would then cause a sudden 

resistance of the breath. This resistance would then be 

equalized and felt, localizing the pressure in the 

diaphragm. This is an application of Newton's third law of 

motion which states that for every action of a force there 

is an equal and opposite reaction . This resistance, 

resulting from the closure of the glottis causes this 

physical reaction, felt invnediately as a response in the 

diaphram, gained the name in Italian "il punto d'apoggio"; 

In modern times it has come to be called just "apoggio", 
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referring to ~a more generalized support across the 

diaphramatic area . In Spain, however, it i-6 $Lill called ''el 

punto de'apoyo". This type of support technique, beginning 

with "le petit ton -inferieur" and activating the diaphragm 

with the closing of the glottis became very popular. As 

more and more volume was required, this function turned into 

the "krechtz" or "sob" that we associate with the singing of • 

the great cantors and opera singers of past and present. 

This register break that occurs when a man shifts from 

the falsetto into the normal or modal register creates the 

effect that we call the "k.rechtz" or 11 sob 11 .13 This abrupt 

and ver:y- audible vocal effect, used effectively and 

extensively by th~ great Ashkenazic Cantors and equally by 

many of the great Italian opera singers of the same 

historical petiod, including Enrico Caruso and Benjamino 

Gigli, is not a vocal effect that works successfully either 

functionally or expressively, in the female voice. The 

female voice has four recognized registers: the chest 

register, the middle register, the head register and the 

whistle ·register. 14 A woman has to set up an artificial or 

unnatural breath pressure condition to approximate this 

dramatic shift downward from the head register into the 

middle register, for a "sob" effect . It occurs more 

naturally when she breaks from the middle register into the 

chest register. Women do not, however, sing in the chest 

voice as a general rule, because the expressive 

possibilities in that part of the female voice are extremely 
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limited . . Even in Broadway singing, where "belting" is a 

commonly used singing technique for w9me_!1, the majority of .. 
the expressive vocal writing for the female voice is still 

found in the head voice. "In the woman's voice the middle • 

register ta.kes in the notes from E on the first line fot he 

staff about to middle C. The head voice begins at middle c 

and runs up to the end of the voice, sometimes to B-flat" or 

C", where it joins the second head register, which I have 

heard ascend into a whistle in phenomenal voi~es •.. In the 

high register the head voice, or voice which vibreates in 

the head cavities, should be used chiefly. The middle 

register requires palatal resonance, and the first notes of 

the head reg~ter and the last ones of the middle require a 

judicious blending of both. The middle register can be 

dragged \U> to the high notes, but always at the cost first 

of the beauty of the voice and then of the voice itself, for 

no organ can stand being used wrongly for a long time. 1115 

The widest spectrum of expressive possibilities for the 

female voice lies within the parameters of the head voice . 

Needless to say, the chest voice can be used for a special 

effect on occasion, but the head voice, certainly throughout 

the hundreds of years of operatic development, has proven to 

endow the female singer with the most variety of expressive 

possibilities. Liturgical composition for woman's voice 

ther efore,demands an exploration of the possibilities of the 

upper notes of the female voice, the intention being to 

discover more and more ways to express a wider range of 

• 
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emotion and possible reliqious sentiment. When properly 

cultivated and developed, the female sinqer has at her 

disposal the uniquely beautiful high pianissino, the "filo 

di voce", the thrill of finely-tuned of high coloratura spun 

on the thread of the voice and the brilliance of the well-

produced trill with which to enhance the expression of the 

text at hand. These "tools" should be explored very 

deliberately and consciously and carefully interwoven into 

the texture of the vocal line . I attempted to do this in my 

arrangement of Leib Glantz's Sh'ma Yisrael. -- Upon first glance , it appears that this wonderful 

co~position may be accessible not only to the high tenor 

voice but also to the soprano voice. This may be true for 

some, but on further examination, one finds that the 

expressive coloratura phrases all lie in the area of the 

passagio. Again, the climactic 'expressive effect that can 

be achieved by the tenor voice in this part of his range, 
. 

due to the fact that it is acoustically an extension of the 

speaking range, the acoustical phenomenon of "covering" 

occurrinq in the passaqio of the male voice, and the added 

subglottic pressure neccessary to achieve diction in this 

tessitura are all natural (however properly cultivated) to 

his vocal function as a man and are not, as I have explained 

nautral to the vocal function of a woman. Therefore, I took 

these sections of music and arranqed them to incorporate a 

wider vocal range, using the upper range to express more 

emotional color, ( l) , ( 2) , ( 5) , ( 6) , ( 10) , ( 13) ; and the 
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middl~ range (produced from the head voice) to alluw 

enunciation of text to be easily u114erstood, (9), (11). 
~-

This leads me directly into a discussion of diction. 

Writing of the voca1 line for liturgical texts must 

accomodate the clear communication of that text t o the 

listener. As I have stated previously, the singing voice of 

the man is very much an extension of his speaking voice. 

Women, on the other hand, tend to speak in the chest voice 

and then adjust to the head voice when they begin to sing. 

The male s inger is more easily understood in the µpper part 

of his voice than the female singer because he is heard an 

-octave lower by the listener. A tenor can sing different 

syllaples,, vowels and consonants, in a higher tessitura , 

even high notes, and will be understood much more easily 

than ~ woman singing in that same higher tessitura . The 
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' head voice of the woman takes on certain overtones that also 

interfere with diction. When a woman attempts to exaggerate 

her pronunciation in the upper voice it can cause a reaction 

in the root of the tongue, in the throat or in the jaw and 

can interfere with the breath support system in the body. 

Because of this interference, the higher notes can become 

pinched, tight and unpleasant in quality and timbre . 

Perhaps, therefore, if the writing were such that 

there was enough ti.me for breath , relaxation and enunciation 

to control this reactive process, the voice would adjust to 

the tessitura . Women need more ti.me to repeat vowels and 

consonants, particularly in the passagio. This aqain has to 
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do with the .fact that less pressure is required by the 

female singer to produce these tones, and_when an extra 
'· ..... -

pressure is exerted to compensate for the diction, the tone 

will su£fer. In .-my own arrangements, I wrote the vocal line • 
lower i n range to accomodate the repetition of the denser 

part of the text and allowed the voice to soar into the 

upper range, for a more intense emotional response . The 

expression of emotion can be i ncreased i n the upper ranges 

of the female voice and should be explored with the 

intention of discovering ways to express a wider range of 

emotional response to text. 

Let me state here that the problems with diction that 

arise for women ~annot necessarily be alleviated by simply 

transposing a piece of music. Often the sentiment of the 

liturgical ~omposition is lost when transposed. So, the 

approach to the music must be more experimental in nature, 

as I have attempted in this project. 

We have no way of knowing , at this point , what effect 

singing music that forces the voice to function unnaturally 

in the passagio will have on the longevity of the female 

voice. This is a genuine concern and needs to be dealt with 

by those who will attempt to rearrange sections of this 

music for the female instrument. Caruso's following 

statement applies even more so to the expression of prayer 

texts: "Certainly no singer can be called a great artist 

unless his diction is good, for a beautiful voice alone will 

not make up for other deficiencies. A singer endowed with a 
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small voice or even one of not very plea'sing quality can 

give more pleasure than a singer possessing a big, 

impressive voice, but no diction. 0 16 

The production of vowels in the different registers 

of any voice direc~ly eff~cts the quality and timbre of the 

sound produced. One of the most famous voice teachers of 

the -Bel Canto era was Mathilde Marchesi, the daughter of the 

famous Manuel Garcia. She was the teacher of the great 

Nelllie Melba, and taught only women. She would not allow 

any of her female students to sing an "i"(ee) vowel on any 

~ote in the passagio or above. She felt it was a detriment 

to the health of the female vocal apparatus and 

unaesthetic.17 Giovanni Lamperti states that a woman must 
, 

never vocalize on any vowel but "ah" in the passagio and 

head register.18 The theory is that because of acoustical 
-frequency levels in the female voice in the p~ssagio and 

I 

above, the shape of the throat and the position of the soft 

palate are not conducive to producing comfortably this 

extremely horizontal vowel. The voice becomes very thin in 

sound on an "i" ,vowel in the upper register, losing all of 

the open throated sound that gives beauty and color to the 

voice. In examining fourteen Bellini arias, I found four 

examples of "i" vowels on notes in the passagio, but ~ in 

the head register. Mozart and Verdi used the "i" vowel for 

very speci.1'fic dramatic and emotional effects on high notes: 

In the Magic Flute by Mozart, Pamina is near death, on the 

verge of suicide. Mozart writes a high B-flat" pianissimo 

.· 



on the word "liebe" in the phrase 11
: •• der liebe gluck ..• " 

at whi~h point Pamina is weak·, despondent and has lost all 

hope. Many sopranos, in their attempt to avoid this "i" 

vowel will change the words to '' ... der ganzes gluck •. " which 

changes the effect that Mozart specifically wanted to 

achieve: a thin, helpless, frail sound. 

Verdi uses the "i" vowel in two of his arias from 

La Traviata, "Sempre Libera" and in the final phrase of 

Violetta's closing aria "Addio del passato". In "Sempre 

Libera" Violetta sings " ... follie ... " on a high A-flat" and 

again in the same aria " ... gioire ... 11 on high G". Both are 

expressions of hysterical outbursts. Verdi uses the "i" 

' vowel for a more penetrating, intense sound, very 

appropriate at those moments in the opera. In "Addio del 

passato" the final word of the aria ·is "fini". Indeed, 

Violetta i& on her deathbed . The final high pianissimo of 

the aria is sung on a high A", creating an unbeleivably 

sympathetic expression for the character of Violetta. The 

sound is exactly as Verdi inte?ded it: thin, weak and 

fragile in its delioate beauty. Verdi was composing just at 

the beginning of the verismo period in opera and began 

experimenting with this type of vocal expression. 

To avoid singing the more penetrating vowels on high 

notes, I rewrote certain sections of Asher Bidvaro with this 

very purpose in mind. In doing so, I also changed the vocal 

color that was for me unpleasing aesthetically . Compare 

numbers (3), (4) and (5) of the original composition and my 
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own arrangement. By bringing the tessitura down for those 

phrases, I feel I was able to make the -diction clearer and 

changed the color of the voice to a warmer and more 

expressive effect for the overall textual impact. 

This entire experiment has given me a much deeper 

connection with the liturgical texts and a clearer 

understanding of the unique bond between the word and the • 

music. The liturgy and music together form an intimate 

relationship in which they appear, at times, to be 

spiritually inseparable. 
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CONCLUSION . 

I have attempted in this paper to explore the 

possibility that by rewriting or rearranging the vocal line 

in traditional chazanut, this wonderful music can be made 

more accessible to the female cantor. The freedom to do 

this will perhaps also bring about the use of improvisation 

among women cantors, thus encouraging them to open new 

avenues for infusing a spirituality and expression into 

prayer that emanates forth only from the female soul. -

My research has led me to inquire into the 

possibilities for the female voice as explained by voice 

teachers, otolaryngologists, pulrnonologists, operatic 

composers , reknowned actresses, librettists, cantors, both 

male and female; and contemporary composers and arrangers. 

This research has opened up an awareness for me 

personally that this music is indeed accessible to me in 

every way and I feel certain that other female cantors will 

agree with me if they find the subject interesting enough 

for experimentation and study. 

I have sought Thy nearness, 
With all my heart have I called Thee, 
And going out to meet Thee 
I found Thee coming toward me. 

Judah Halevi 
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The Professional Voice: Part I. Anatomy, .Function, and 
General Health 

Robert Thayer Sataloff 

Dtpartmt'nt of Otolaryngology. Tlromos Jtf!trson Uni1•ersity, Philodelpl1ia, Pennsylvania , U.S .A. 

The subtle complexities and exacting demands of 
professional voice users create an exciting chal­
lenge and special responsibility for the otolaryn· 
gologist/head and neck surgeon. Professional voice 
users include not only singers and actors, but also 
politicians. attorneys, clergy, educators (including 
some physicians). tcJephone operators . and others. 
They encompass a broad range of vocal sophistica­
tion and voice needs. but they have in common that 
they depend on vocal endurance and qualit y for 
their livelihoods. Professional singers are discussed 
at length in this article t>ecause \ hey make the 
greatest demands on their voices and require the 
most sophisticated analysis . Mastery of the science 
and art of caring for singers generally provides the 
physician with sufficient expertise to treat other 
professional voice users. 

Most people appreciate singers' talent. but very 
few understand their craft. Although physicians 
frequentl y are called upon to care for professional 
singers with voice difficulties. most have little or no 
training in sophisticated analysis and treatment or 
subtle problems of the voice. Most successful 
singers work and study for years to master their art . 
Some of them eirrn hundreds of tho usand s of 
doJlars with their voices. Consequently, physicians 
are faced with the challenge. responsibility, and lia· 
bility of providing accurate diagnoses and treat­
ment. This may be accomplished through thorough. 
systematic, inquiry and analysis based on under­
standing of the anatomy, physiology. psychology, 
and psychoacoustics of voice production. Hypo­
chondriasis is uncommon among serious singers. In 
general , fanure lo establish a diagnosis for a profes· 
sional singer with a voice complaint is a ~~u~ ~r _ 

Addreas correspondence and nprint nquesll to DI'. R. T. Sa­
lalofr, 1n1 Plne St .. Philacklphla. PA 191QJ, U.S .A. 
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lack of expertise on the part of che physician rather 
than an ''imaginary .. complaint on the part of the 
singer. 

ANATOMY 

The anatomy of a singer is not limited to the re· 
gjon between the trachea and the byoid bone. Prac· 
tically, aJl body systems affect the voice. The 
larynx receives the greatest attention because it is 
the most sensitive and expressive component of the 
vocal mechanism . but anatomic interactions 
throughout the patient's body must be considered 
in treating the professional voice. 

The taryni 
A detailed discussion of laryngeal anatomy is 

beyond the scope of this article. However, ii is 
helpful to think of the larynx as being composed of 
three anatomic units: mucosa, intrinsic muscles. 
and extrinsic muscles. The thin, lubricated upper 
respiratory epithelium covering the vocal folds 
forms the areas of contact between the vibrating 
vocal cords. Intrinsic muscles arc responsible for 
abduction. add uction and tension of the vocal 
folds . Extrinsic laryngeal musculature riiafotains 
the position of the larynx in the neek.. Since raising 
or lowering the larynx may alter the tension or 
angle between laryngeal cartjlages. the utrinsic 
muscles are critical in mainta.inil'lg a stable laryn· 
geal skeleton so that the deli~te intrinsic muscula· 
ture can work effectively. In the trained singer. 
the extrinsic muscles maintain the larynx in a rela­
tively constant positfon . li'airung of the intrinsic 
musculature results in vibratory symmetry of the 
vocal folds producing regular periodicity. This con­
tributes to what the listener perceives as a 
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" trained" voice. The vocal folds may be thought of 
as the oscillator of the vocal mechanism (I)~ 

1be supraglottic vocal tract 
The supraglouic larynx, tongue, lips, palate, 

pharynx. nasal cavity, and possibly the sinuses 
shape the sound quality produced at the level of the __ 
vocal cords by acting-as a rcsonato~ Minor alter­
ations in the configuration of these structures may 
produce substantial changes in voice quality. The 
hypemasal speech typically associated with a cleft 
palate or the b¥ponasal speech characteristic of se­
vere adenoid hypertrophy arc obvious. However, 
mild edema from an upper respiratory tract infec-
t ion, pharyngeal scarring, or muscle tension 
changes produce less obvious sound alterations. 
These arc immediately recognizable to a trained vo­
calist or astute criti~. but often elude the laryngolo­
gist. 

1be tracbeobroochial tree, lunp and thorax 
In singing, the lungs supply a constant strewn of 

air that passes between the vocal folds and pro­
vides power for voice production:-Singers often are 
&bought of as having "big chests." Actually, the 
primary respiratory difference between trained an4 
untrained singers is not increased total lung ca­
pacity, as popularly assumed . Rather, trained 
singers learn to use a higher proportion of the air in 
their lungs, thereby decreasing their r.esidual 
volume and increasing their respiratory efficiency 
(2). 

1be abdomen 
The abdominal musculature is the so-called 

"support" of the singing voice, although singers 
generally refer 10 their "diaphragm" as their sup­
port mechanism. The diaphragm generates inspira­
tory force . Although the abdomen can perform this 
function in some situations (3), it is primarily 
an expiratory-fon:c gentrator. The abdominal mus­
culature receives considerable attention in vocal 
training. The purpose of abdominal support is lo 
maintain an efficient, constant power source and 
inspiratory-cxpiratory mechanism. There is opposi­
tion among voice teachers as to the best model for 
teaching support technique. Some experts recom­
mend positioning the abdominal musculature under 
the rib cage, while others prefer distension of the 
abdomen. 

Either method may result in vocal problems if 
used incorrectly; but distending the abdomen (the 
inverse pressure theory) is especially dangerous 

r-l 
because it tends to force the singer's muscular ef­
fort in a downward and outward direction, which is 
ineffective. Thus, singers may exert considerable 
effort, believing they arc practic~ support 
technique, without obtaining the Jesired effect . 
Proper abdominal tr.tining is essential to good 

-~ging, and the physician must consider abdominal 
funttion when evaluating vocal disabilities. 

The musculoskelctal system 
MusculoskcletaJ condition and position affect the 

vocal mechanism and may produce stress, resulting 
in voice dysfunction. Stance deviation, such as 
from standing to supine, produces obvious changes 
in respiratory function. However, lesser changes, 
such as distributing one's weight over the cal­
cancum rather than forward over the metatarsal 
heads (a more athletic position) alter the configura­
tion of the abdominal and back musculature enough 
lo influence the voice. Tensing arm and shoulder 
muscles promotes cervical muscle strain, which 
can adversely affect the larynx. Careful control of 
muscle tension is fundamental to good vocal tech­
nique. In fact, some methods use musculoskeletal 
conJit'loning as the primary focus of voice training. 

The psychoncurological system 
The psychological constitution of the singer im­

pacts directly upon the vocal mechanism. Psycho­
logical phenomena arc reflected through the auto­
nomic nervous system, ~hich controls mucosaJ se­
cretions and ot~er functions critical to voice 
production . The nervous system is also important 
for its mediation of fine muscle control. This fact is 
worthy of emphasis because minimal voice distur­
bances may occasionally be the first signs of se­
rious ncurologic disease. 

FUNCTION 

History 
Knowing ubout the singer's background is neces­

sary for thorough evaluation of the singing voice, 
and the otolaryngologist who sees singers only on 
occasion cannot reasonably be expected to re­
member all the pertinent questions. Although some 
laryngologists feel that a lengthy inquiry is helpful 
in establishing rapport with professional singers, 
many of us who sec a substantial number of siogers 
per day within a busy practice need a thorough, but 
less time-consuming alternative. As with dizzy pa­
tients, a history questionnaire for professional 
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singers can be extremely helpful in documenting all 
the necessary informRtion. in helping singer1i sort 
out and articulate their problems , and in reducing 
the amount of time the clinician spends writing. 
During the last few years , the author has deve oped 
a questionnaire (4), which has prl>ven helpful (Ap­
pendix) . The singer is asked lo complete the rorm in 
the waili~ room before seeing the docror. No his­
tory questionnaire is a substitute for direct . pene­
trating questioning by the physician. However. the 
author bas found that the direction or most useful 
inquiry can be determined from a glance at the 
questionnaire. Obviating the need for extensive 
writing permits the physician greater eye contact 
with the patient and facilitates rapid establishment 
of the close rapport and confidence that is so im· 
portanl in treating professional singers. The physi· 
cian is also able to supplement initial impressions 
and historical information from the questionnaire 
with seemingly leisurely conversation during the 
physical examination rcquitc.d for professional 
singers. The use of the historical questionnaire has 
added substantially 10 the efficiency. consistent 
thoroughness. and case of managing these 'de· 
lightful . but oncn comple:it patients. 

Age 
Serious vocal endeavor may start in· childhood 

and continue throughout a lifetime. As the vocal 
mechanism undergoes normal maturation. the 
voice changes. The optimum time 10 begin serious 
vocal training is controvcn;inl. For many years. 
most people advocated delay of vocal training and 
serious singing until near puberty in girts and after 
puberty and voice stabilization in boys. However. 
in a child with earnest vocal aspirations and potcn· 
tial, it is reasonable to start specialized training 
early in childhpod. lnilinl instruction should teach 
the chiJd to vocalize without strain and avoid all 
forms of voice abuse . ll should not permit prema­
ture indulge.nee in operatic bravado. Most experts 
agree lhat singing during puberty should be mini­
miz.ed or avoided altogether. particularty in boys. 
Recent studies indicating the contrary are highly 
controversial. Voice maturation may occur at any 
age from the early tceps to the fourth decade of life. 
There is a dangerous tendency for young singers to 
attempt lo sound older than their vocal years. fre­
quently causing vocal dysfunction. 

All components of voice production arc subject 
to normal aging. Abdominal and general muscular 
tone fr'equenlly decrease, lungs lose elasticity, the 
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thorax loses its distensibility ... the mucosa of the 
vocal tract a trophies. mucous'siC'rctions change 
character. ne~c endings arc reduced in number, 
and psychoneurologic functions differ. Moreover, 
the larynx itself loses muscle tone and bulk and 
may show depletion of submucosal ground s ub­
stance in the vocal folds . The laryngeal cartilage 
ossify and the joints may become arthritic and stiff. 
The hormonal environment is altered . VocaJ range, 
intensity and quality all may be modified . Vocal 
fold atrophy may be the most striking aJteratlon . 
The effects of aging seem more pronounced in fe­
male s ingers. Excellent male singers occasionally 
extend their careers into their seventies (5,6). How­
ever, some degree of breathiness. decreased range 
and other evidence of aging should be expected in 
elderly voices. 

Complaint 
Careful questioning as to the onset of vocal 

problems is needed to separate acute from chronic 
dysfunction. Often an upper respiratory tract infec­
tion will bring a singer lo the physician' s office. but 
penetrating inquiry may reveal a chronic vocal 
problem that is the singer's real concern. It is 
important to discover acute, chronic or mixed 
problems before beginning therapy so that both pa­
tient and physician may have realistic expectations 
and be able to choose \ he best therapy. 

The specific nature of the vocal complaint can 
provide a great deal of information. Just as dizzy 
patient!> rare ly walk into the phy~ician's office 
complaining of "rotary vertigo." singers may be 
unable to articulate their symptoms without guid­
ance . They may use the term " hoarseness" to de­
scribe a variety of conditions that the physician 
must separate. Hoarseness is a coarse or scratchy 
sound most often associated with abnormalities of 
the vocal folds such as laryngitis or mass lesions. 
Breathiness is a vocal quality characterized by ex­
cessive loss of air during vocalization . In some 
cases. It is due to improper technjque. However. 
any condition that prevents full approximation of 
the vocal cords can be responsible. Such i:auscs in­
clude vOCl}l cord paraJysi5, a mass lesion scpanting 
the leading edges of lhe vocal cords, arthritis of the 
cricoarytenoid joint, arytenoid djslocation and se­
nile vocal cord atrophy. Fatigue of the voice is in­
ability to continue to sing for extended periods 
without change in vocal quality. The voice may fa­
tigue by becoming hoarse, losing range, changing 
timbre, brcakina into different resisters or by other 
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unconrrolled aberrarions. A well-lrained singer 
should be able to sing for several hours without de· 
veloping vocal fatigue. Fatigue is ofien caused by 
misuse of abdominal and neck musculature or 
"over-singipg," v nging too kn:rafYtoo long. Vocal 
fatigue may be a sign of general tiredness or ierious 
illnesses such as myasthenia gravis. Volume distur­
bance may marufes1 as inability Jo sing loudly or 
inability 10 sing softly. Each voice has its own dy· 
namic range. Within the course of training, singers 
learn to sing more loudly by s inaiog more effi· 
cientJy. They also learn to sing softly. a more diffi· 
cult task. through years of laborious practice. Most 
volume problems are secondary 10 inlrinsic limira­
tions of the voice or technical errors in singing, al· 
though hormonal changes, agina, and neurologic 
disease are other causes. Superior laryngeal nerve 
paralysis will impair the ability to sing loudly. This 
is a frequently unrecogniz.ed consequence of herpes 
infection (K. Adour, personal communication) and 
may be prccfpitated by an upper respiratory tract 
infection. Most singers require only about half an 
hour to "warm up the. voice.' ' Needing prolonged 
warm-up time, especially in the morning. is most 
often associated wirh reflux laryngitis. Tickling or 
choking during singing is associated with laryngilis 
or voice abuse. Often a symptom of pathology of 
the vocal fold's leading edge, it should contraindi­
cate singing until vocal cord examination. Pain 
while singing can indicate vocal cord lesions. laryn­
geal joint arthritis, infecrion, or gastric acid irri1a­
tion of the aryrenoid; btlt it is much more com· 
monly caused by voice abuse with excessive mus· 
cular activity in the neck rather than acute 
pathology on the leading edge of a vocal cord, and 
it docs not re9uire immediale cessation of singing 
pending medkal examination. 

Date of next important per(onnance 
If a singer seeks treatment at the end of a busy 

season and has no pressing engagements, manage· 
ment of the voice problem should be relatively con· 
servative and designed to assure long-term prolcc· 
tioo of the larynx, the most delicate part of the 
voca.l,.mccbarusm. However, the physician and pa· 
tieot rarely have this luxury. Most often, the singer 
needs treatment within a week of an ims><>rtant en· 
gagemenr, and some1imes within less than a day. 
Sinacrs fall ill shonly before performances, nol due 
to hypochondria or coincidence, but ralber from 
the immense physical, emotional, and psychological 
slress of Che pre-performance period. The singer is 

frequently wo log.harder and singing longer hours 
than usual, and moreover, may be under particular 
pressure to learn new m111erial and to perform well 
for a new audience. furthermore, the singer may be 
sleeping less than usual because of addirionu1 lime 
rehearsing or because of the discomforts of a 
strange cily. Caring for voice complain1s in lhese 
situations requires highly skilled judgment and bold 
management . 

Professional singing stah&S and goals • 
In order to choose a treatment program, the phy­

sician must understand the importance of 1he 
singer's voice in a long-term career plan, and, if rel· 
evant, the importance of the upcoming perfor­
mance and the consequences of canceling that per· 
formance . Injudicious prescription of voice rest can 
be almosl as damaging to a vocal career as can in· 
judidous performance. Ahhough to a singer the 
voice is the most important commodity, other 
factors distinguish the few succ.essful artists from 
the mullitude ofless successful singers with equally 
good voices. These include musicianship, reliability 
and .. profcssiOoalism." Canceling a concert al the 
last minute may damage seriously a performer·s 
reputation . Reliability is especiall y cricical early in 
a singer's career. Moreover, an expert singer oflen 
can rqodify a performanc~ 10 decrease the strain on 
1he voice . No singer should be allowed to perform 
in a manner that will permit serious iqjury to the 
vocal cords; but in the frequent borderline cases, 
lhe condition of the larynx must be weighed against 
other factors affocting 1he singer as an artist. 

Amount and nature of vocal training 
It is important to establish how long a singer has 

been singing seriously, especially if an active per­
formance career predates the beginning of vocal 
tr.lining. Active amateur singers frequently develop 
undesirable techniques that ~re difficuh to modify. 
Extensive voice use without training or premature 
traioiog with inappropriate repertoire may underlie 
persistent vocal difficulties la ter in life. The number 
of years a singer has been training 1he voice may be 
a fair index of vocal proficiency. A person who has 
studied voice for a year or two is somewhat more 
apt to have gross technical difficullies than is 
someohe who has been studying for 20 years. How· 
ever, if the training has bcco intermittent or discon· 
tinued for some time , technical problems arc 
common. In aJdition, methods vary among voice 
ccachers. Hence, a student who has had many 
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lcachers commonly has numerous rechnical inse­
curilics or d~ftcicncies responsible for vocal dys­
function . This is especially true if the singer has 
changed to a new teacher within the preceding 
year. The physician must be carefl!! not to critkil.e 
the patient 's cu~nt voice teacl;er in su~h circum­
stance. ll oflen takes years-of expert instruction to 
correct bad habits. 

People speak more oflen than lhey sing. yet most 
singers report little speech instruction . Even if a 
singer uses the voice nawlcssly while prclclicing 
and performing, voice abuse at other times may re­
suh in damage that affects singing. 

Type of singing and envlrorunait 
The " Lombard effect" is lhc tendency to in· 

c rea:-c vocal intensify in response to inc reased 
background noise. A well-trained singer learns to 
compensate for this tendency and to avoid singing 
more at unsafe volumes . Singers of classical music 
usually have such training and frequenlly perform 
with only a piano where the balance can be con· 
trolled well. However; singers' performing early in 
their careers in large halls. with orchestras. o r in 
operas tend to over-sing and strain their voices . 
Similar problems occur during outdoor concerts 
because of the lack or aoditory fcc.dback. This rhe­
nomenon is seen even more among " f)()p .. singers. 

Pop singers arc oflcn in a uniquely difficult rosi· 
tion . With liule training they enjoy great artistic 
and financial success but have stressful demands 
on their time and thcir voices. They are oflcn re­
quired to sing In large halls not designed for musicaJ 
performance. amids! smoke and other environ­
mental irritanls. accompanied by extremely loud 
background music. One frequently neglected key to 
surv~val for these singers is the proper use of mon-

• ilor speakers. These direct the sound or lhe singer's 
voice toward the singer on the stage and provide 
acousticaJ feedback. In addition to the usual inves­
lig.ation, ii is important to determine whelher the 
pop singer utilizes monitor speakers, and whether 
they arc loud enough for che singer to hear. 

Amaceur singers arc often no less serious aboul 
their 1ftUSic than arc professionals, but generally 
they have less ability to compensate technicaJly for 
handicaps produced by illness or other physical dis­
ability. It is rare that an amateur suffers a great loss 
from postponing a performance or permitting 
someone else to sing it instead. ln most cases. the 
amateur singer's best interest is served through 
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conservative management directed at long-term 
maintenance O'F-i.,ood vocal health . A great many 
singers who seek physicians· advice are primarily 
choral s ingers. They often are enthusiastic ama­
teurs. untrained, but dedicated to their musicaJ rec­
reation. They should be handled like amateur solo 
singers. educated specifically aboul the Lombard 
effect . and cautioned to avoid the excessive volume 
so common in a choral environment. 

One good way for a singer to monitor loudness is 
to cup the hand to the car. This adds about 6 dB (7) 
lo singers· perception of their own voice and can bet 
a very helpful guide in noisy surroundings. Young 
professiona1 singers arc often hired to augment am· 
ateur choruses. Feeling that the professional 
quartet has been hired to "lead" the rest of the 
choir, they oflen make the mistake of trying to BC· 

complish that goal by singing loudcnhan others in 
!heir sections. Such singers should be advised to 
lead their section by s inging each line as if they 
were soloists giving a voice lesson to the two 
people standing beside them , and as if there were a 
microphone in front of them recording their perfor­
mance for their voice teacher. This approach 
usually will not only preserve the voice , but will 
also produc.e a better choral sound . 

Rehearsal 
Vocal practice is as cssentiaJ 10 rhc singer as ex­

ercise is lo the athlete . Proper vocal practice incor­
porates scales and specific exercises designed to 
maintain and develop the vocaJ apparatus . Simply 
singing songs and giving performances without rou· 
tine studious concentration on vocal technique is 
not adequate for the performing singer. The physi­
c ian should know how long and how oncn the 
singer practices. Most serious singers practice for 
at least one to two hours per day. If a singer rou· 
tinely practices in the late afternoon or evening but 
frequenlly performs in the morning (religious ser­
vices. etc.): one should inqutrc into what warm-up 
procedures are used preceding such pe.rformances . 
Singing "cold." especially at unac~ustomed hours 
of the morning. may res ult in the use of minor mus­
cular alterations to compensate for vocal insecurity 
due to inadequate preparation. Such crutches can 
result in voice dysfunction . Similar problems may 
occur from instances of voice use other than fonnal 
singing. School teachers. telephone receptionists, 
salespeople, and others who s peak exleosively 
oncn derive great ~nefit from 5 or 10 min of vocal­
ization of scales first thing in the morning. Al-
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though singers rarely practice their scales loo long, 
they frequently perform.or rehearse excessively. 
Thi$ is especially true immediately before a major 
concert or audition, when physicians are most 
likely Lo sec acute problems . When a singer has 
hoarseness and vocal fatigue and bas bCen prac­
ticing a new role for 14 ha day for the lnt 3 weeks, 
no simple prcscrip1ion is going to solve the 
problem . However, a treatmenl regimen can 
usually be designed to carry the singer safely 
through any musical obligations. 

Voice abuse in singing 
A dclailcd discussion of vocal technique in 

singing is beyond the scope or this Krliclc . How· 
ever, the most common technical errors, involve 
excessive muscle 1ension in the tongue, neck. and 
larynx, inadequate abdominal support, and use of 
e1tcessive volume. Inadequate preparation can be a 
devastating source of voice abuse, and may result 
from limited practice, limi1'd rehearsal of a difficult 
piece, or limited vocal training for a given role. The 
taller error is tragically common. In many situa­
tions , voice teachers arc to blam'e, cspec?ially in 
competitive academic environments. Both singer 
and teacher must resist the impulse lo show off the 
voice in works that arc either too difficult for the 
singer's level or training or simply nt>t suited to the 
singer's voice. Singers arc habituafly unhappy with 
the limitations of their voices. At some time or an­
other most baritones wish they were tenors and 
walk around proving they can sing l\igh C's and 
" Vcsti la giubba." Singers with other vocal ranges 
have similar fantasies. Ancmpls to make the voice 
something that it is not , or at least that it is not yet, 
are frequently harmful. 

Voice a~ in speaking 
Dissociation of one's speaking and singing voice 

is probably the most common cause of voice abuse 
problems in excellent singers. Too frequently, all 
the expert training in support, muscular control and 
projection is not applied to a singer's speaking 
voice. Unfortunately, the resultant voice slrain is 
impac1ed on the singing voice as well as the 
speak.ing voice. Such damage is especially prone to 
occur in noisy rooms and in cars, where the back· 
ground noise is deceptively high . Backstage 
arcetings after a lenatby pelformance can be partic­
ularly devastatina. The singer usuaUy is exhausted 
and distracted. The environment is often dusty and 
dry, and there generally is a noisy crowd. Similar 

condilions prevail nt post -pcr(ormonce parties. 
whue smoking and alcohOt~hcn mailers. These 
situations should be avoided by any singer with 
vocal problems and should be controlled lhrough 
awarenes\ at olher limes. 

Three particularly destruclive vocaJ activilies arc 
worthy of note. Checrteading requires extensive 
screaming under the worst poss;blc physical and 
environmental circumstances. It is highly undesir· 
able for anyone considering serious vocal en­
deavor. This is a cummon coonict in younger 
singers because lhe teen who is high school choir 
soloi!>t frequently lurni; out to also he student 
council rn csi1kn1. yc41rhuuk editor. c;ipt 1io of the 
cheerleaders, etc. Conducting. particular1y chornl 
conducting, can also be deleterious. An enthusi· 
astic conductor, especially of an amateur group, 
frequently ends up singing all four parts iotenrut· 
tcntly, al volumes louder than the enaire choir, for 
lengthy rehearsals. Conducting is a common avoca­
tion among singers, but must be done with expert 
lechoique and special precautions to avoid voice in· 
jury. Teaching singing may also be hazardous to 
vocal health. It can be done safely; bul it requires 
skill and thought. Mosl leachers leach seated at the 
piano. Late in a long, hard day, this posture is not 
conducive to maintenance at oplimat abdominal 
and back support. Usually, teachers wor* with slu· 
dents conlinually \>ositioned to the right or left or 
rheir keyboard . This may require the teacher to 
lum lhc neck at a particularly sharp angle, espe· 
cially when teaching at an upright piano. Teachers 
also o0cn demonstrate vocal materials in their SIU· 

den1s' vocal ranges. rather than their own. Ir a 
singing teacher is hoarse or has neck discomfort , 
or ir soft singing control deteriorates at the end or 
a teaching day (assuming that the teacher warms 
up before begjoning voice lessons), voice abuse 
should be suspected. Helpful modifications include 
leaching with a grand piano. sitcing s lightly 
sideways on the piano bench, or allematin& student 
position to the right and left of the piano to facili· 
talc bencr neck alignment. Retaining an accompa· 
nist so that the teacher can stand rather than teach 
from behind a piano, and many other. helpful modi· 
fications arc possible. 

GENERAL HEALTH 

Singina is an alhlctic activity and requires good 
conditionin& and coordinated interac&ion of nu· 
merous physical functions. Maladies of any part of 
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the body may be reflected in the voice. Failure to 
exercise to maintain good abdomi~ muscle tone 
and respiratory endurance i." particularly hnnnrut in 
lhal dclicicncics in thc~e ureas untlcrminc the 
power source of the singing voice. Singers gener­
ally will allempt to compensate for such weak­
nesses by using inappropriate muscle groupn-par­
ticularly in the neck. which re•sult in -Vocal dysfunc­
tion . Similar problems may occur in the 
well-conditioned vocalist in states of fatigue. These 
are compounded ~y mucosa) changes thnt aecom­
pany excessively long hours of hard work. Such 
problems may be seen e ven in the best singers 
shortly before important performances in the height 
of the concert season. 

There is a popular. but untrue, myth that great 
opera singers must be obese. However. the viva­
cious, gregarious personality that often dist in­
guishes the great performer see'!'S to be accompa­
nied frequently by a propensity for excess. espe­
~ially culinary excess. This excess is as undesirable 
in the vocalist as it is in most other athletic artists, 
and it should be avoided..from the slart or one's 
vocal career. However. attempts to effect weight 
reduction in an established singer are a different 
matter. The vocal mechanism is ' a finely tuned , 
complex instrument and is exquisitely sensitive to 
minor changes. Substantial fluctuations in weight 
frequently result in deleterious alterations of the 
voice, although these arc usuaOy temporary. 
Weight reduction programs for established singers 
must be monitored carefully. and designed to re­
duce weight in small increments over long periods 
of time. In addition. appropriate aod a ttractive 
body weight is becoming particularly important in 
the opera world as this formerly theater-based art 
form moves to television and film. A history of 
sudden recent weight change may be responsible 
for almost any vocal complaint. 

Singers.usually will volunteer information about 
upper. respiratory tract infections and " postnasal 
drip ... but the relevance of other maladies may not 
be obvious. Consequently the physician must seek 
out pertinent history. Acute upper respiratory tract 
infection causes inflammation of the mucosa. alters 
mucosa! secretions and makes the mucosa more 
vulnerable to injury. Coughing and throat-clearing 
are particularly Jfaumatic vocal activities and may 
worsen or provoke hoarseness associated with a 
cold. Postnasal drip and allergy may produce the 
same response. Infectious sinusitis is associated 
with discharge and diffuse mucosa! inflammation, 

resulting in similar problems , and may actually 
alter the sound of a singer's voice. Futile attempts 
to compensate for disease of the supraglottic vocal 
tmct in an effort to return Tuc-.~und to normal fre­
quently result in laryngeal strain. The expert singer 
compensates by monitoring the technique rather 
thfn the sound, or singing "by feel" rather than 
"by ear." 

Dental diseases, especially tcmporomandibular 
joint dysfunction, introduces muscle tension in lhe 
head and neck. which is transmitted to the larynx 
directly through the muscular attachments between 
the mandible and the hyoid bone and indirectly as 
generalized increased muscle tension . These 
problems oflcn result in decreased range, vocal fa­
tigue and change in the quality or placement of a 
voice. Such tension often is accompanied by excess 
tongue muscle activity, especially pulling the 
tongue posteriorly. This acts through hyoid attach­
ments lo change the tension on the laryngeal sk!l· 
cton. disrupting the delicate balance of intrinsic and 
extrinsic laryngea't musculature. 

Reflux laryngitis is common among singers be­
cause of lifestyle requirements. Si"8en frequently 
perform at night. They generally refrain from eating 
before performances because a full stomach com­
promises effective abdominal support. They com­
pensate at post-performance gatherings late at night 
and then go to bed with full stomachs. Chronic ary­
tcnoid and vocal cord irritation by gastric juice may 
be associated with dyspepsia, but the key features 
arc a bitter taste and halitosis upon awakening in 
the morning, often a scratchy sore throat or a 
feeling of a •'lump in the throat,•• the need for pro­
loogcd vocal warm-up, and hoarlcness. The r>ftysi­
cian must be alert to these symptoms and ask about 
them routinely; otherwise the correct diagnosis will 
oflen not be made. 

Hearing loss is often overlooked as a source of 
vocal problems. Auditory feedback is fundamental 
to singing. Interference with this control mecha­
nism may result in altered vocal production, partic­
ularly if the singer is unaware oftbe bearing loss. 

Any condition that aJte.rs abdominal function, 
such as muscle spasm, constipation, or dia.nbca, 
interferes with support and may result in a voice 
complaint. These symptoms may accompany infec­
tion or anxiety. 

The human voice is an exquisitely sensitive mcs­
scnaer of emotion. Highly tnUncd singers learn to 
control the effects of anxiety and other emotional 
stresses on their voices under ordinary circum-
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stances. However. in sorpc ihsranccs lhis training 
may break down , or a performer may be inadc· 
qualely prepared to,control lhc voice under specific 
stressful conditions. Pre-performance a1Uicly, or 
stage fright, is the most common example; but inse· 
curity, depression, and other cmo Jpnal distur­
bances '&l'e also &CocraJly reflc~~d in the oice . 
Anxicly reactions -arc mediated in pan through the 
autonomic nervous system ~nd result in a dry 
mouth, cold clammy skin and thick secretions. 
Jhcsc reactions arc normal, and good vocal 
training coupled with assurance that there is no ab­
normality or disease generally overcomes them. 
However, Iona-term, poorly compensated emo­
tional stress and exogenous stress (from agents, 
producers, tcacher5, parents, etc.) may cause sul>­
stao~ vocal dysfunction and may resull in penna· 
nent limitations of the vocal apparatus. These con­
ditions must be diagnosed and treated expertly. 
Hypochondriasis is uncommon among profcssionaJ 
singers, despite popular opinion to the contrary. 

Endocrine dylfuncdOO 
Endocrine problems arc wonhy of special attcn· 

tion. The human voice is cxrrcmely ~nsitivc to en· 
docrioologjc changes. Many of these arc reflected 
in alterations of Ouid content of the ground sul>­
s lance just beneath the laryngeal mucosa. This 
causes alteration in the bulk and shape of the vocal 
folds and results in voice change. Hypothyroidism 
(8-12) is a well recognized cause of such voice dis· 
orders, although the mechanism is not well under· 
stood. Hoarseness, vocal fatigue, muffling of the 
voice, Joss of range and a feeling of a lump in the 
throat may be present even wilh mild hypothy­
roidism. Even when thyroid function rests arc 
within the low-normal range, this diagnosis should 
be entertained, especially if thyroid-s timulating 
hormone levels arc in lhc high-normal range or arc 
elevated. Thyrotoxicosis may result in similar voice 
disturl>anccs (12). 

Voice changes associated with sex hormones arc 
encountered commonly in clinical practice and 
have been investiplcd more thoroughly than have 
other hormonal changes. Although tJierc appears to 
be a correlation between sex hormone levels and 
depths of ~ale voices (higher testosterone and 
lower cstradiol lcvcls in basses than in tenors (13), 
hormones are most relevant in men during the mat· 
uration process. When castrato singers were in 
vogue, castration at about age 7 or 8 resulted in 
failure of laryngeal growth during puberty and 

voices that stayed in the soprano or alto range and 
boasted a unique quality of sound (14). failure of a 
male voice to changc 1l1 puberty is uncommon 
today and usually is psychogenic. However, hor­
monal deficiencies such as those seen in cryptor· 
chidism. c.Jelayec.J sexual development, Klinefeller's 
syndrome, or Frolich' s syndrome may be respon­
sible (IS) . ln these cases, the persistently high 
voice may be the complaint that brings the patienl 
to medical attention. Voice problems related to sex 
hormones arc seen most commonly in female 
singers. Allhough vocal changes associated with 
the normal menstrual cycle may be difficult to 
quantify with current experimental techniques, 
there is no question lhat they occur (16- 19). Most 
of the ill effects arc seen in the immediate premen­
strual period and are known as "laryngopatbia pre· 
menstrualis." This condition is common and is 
caused by physiologic, anatomic, and psychologjc 
alterations secondary to endocrine changes. The 
vocal c.Jysf unction is characterized by decreased 
vocal efficiency, loss of the highest notes in rhc 
voice, vocaJ fatigue , slight hoarseness, and some 
muffling of lhe voice. and ii is often more apparenl 
to the singcc Chan to the listener. Submucosal hem· 
orrhagcs in the larynx arc common (19). In many 
European opera houses, singers arc excused from 
singing during Che premenstrual and early men· 
strual days. This pracricc is not followed in the 
United Statts. Although ovulation inhibitors have 
been shown lo mitigate some of these symptoms 
(18), in some women birth control pills may dele­
teriously alter voice range and character even after 
only a few monlhs of therapy (20,23). When oral 
contraceptives are used, the voice should be moni· 
torcd closely. Under crucial performance circum· 
stances, oral contraceptives may be used to alter 
the time of menstruation, but this practice is justi­
fied only in unusual situations. 

Estrogens arc helpful in postme.nopausal ~ingcrs 
but should not be given alone. Sequential rcplacc­
mcnl therapy is most physiolo&i~. Under no cir­
cumstances should androgens be given to female 
s ingers even in small amounts if there is any rea­
sonable therapeutic alternative. Androgens cause 
unsteadiness of the voice, rapid changes of timbre 
and lowering of fundamental voice frequency 
(24,29). The changes arc irreversible. Preparations 
with progestins should be used instead of androgen 
preparations. In rare instances., androgens may be 
produced by pathologic conditions such as ovarian 
or adrenal tumors, and voice alterations may be the 
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presenting symptoms. Pregnancy frequently rcs~tc 
in voice alterations known as "laryngopathia gravi­
darum." The changes may be similar to premen­
strual vocal symptoms. They may also be per· 
ccivcd as de5irablc changes. In some cases, alter· 
ations proiiuccd by pregnancy arc permanent 
(30,31). 

Although hormonally induced changes in the 
Jarynx and respiratory m)JCosa s~ary to men­
struation and pregnancy arc discussed Widely in the 
literature, the author ~as found no refCf'Cnce to the 
important alterations in abdominal support. Muscle 
cramping associated with menstruation causes pain 
and compromises abdominal contraction. Abdom­
inal distention during pregnancy also interferes 
with abdominal muscle function. Any singer whose 
abdominal support is compromised substantially 
should be discouraged from s inging until the ab­
dominal disability is resolved. Hormonal distur­
bances in other segments of the dicncephalic-pitu­
itary system may also result in vocal dysfunction . 
In addition to the thyroid and the gonads, the para­
thyroid, adrenal, pineal and pituitary glands are in· 
eluded in this system. For example. pancreatic dys­
function ma)f result in xerophonia. as in diabetes 
mellitus. Thymic abnormalities can lead to femini· 
zation of the voice (32). , 

Exposure to irritants 
Any mucosa! irritant can disrupt the delicate 

vocal mechanism. Allergies to dust and mold arc 
agravated commonly during rehearsals and perfor· 
mances in concert halls. especially older concert 
halls. because of the numerous curtains. backstage 
trappings and dressing room facilities that are 
rarely cleaned thoroughly. Nasal obstruction and 
erythematous conjunctivae suggest generaliz.ed irri· 
talion. The drying effects of cold air and dry heat 
may also affect mucosal secretions. lea~ing to de­
creased lubrication and a "scratchy" voice and 
tickling cough . These symptoms may be mioimlz.ed 
by nasal breathing. which allows inspired air to be 
'filtered, warmed and humidified. Nasal breathing 
rather than mouth breathing whenever possible is 
proper vocal technique. A history of recent &ravel 
could suggest other sources of direct mucosa! irrita­
tion. The air in airplanes is extremely dry. and air­
planes are noisy <33). Singers must be careful to 
avoi~ talking lout.fly and to maintain na11al breathing 
durfng air traveJ. Environme11tal changes can also 
be disruptive. Las Vegas is infamous for the mu-
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cosal irrilation caused by its dry atmosphere and 
smoke-filled rooms. ln fact . the resultant complex 
of hoarseness, vocal "tickle," and fatigue is re· 
fcrred to as "Las Vegas voice." A history of_rccent 
travel should"alse-suggest "jet lag .. and generalized 
fatigue. which may be potent deLriments to good 
vocal function. 

Smoke 
The deleterious effects of tobacco smoke on mu· 

cosa arc indisputable. It causes erythema, mild 
edema and generaJiz.ed inOammation throughout 
the vocal tract. Both smoke itself and the heat -0f 
the cigarette appear to be important. Marijuana 
produces a particularly irritating, unfiltered smob. 
which if inhaled directly, causes considerable mu­
cosa! response. ~ serious singer should be ad­
vised not to smoke. Some singers arc required to 
perform in smoke-filled environments and may 
suffer the same effect as the smokers themselves. 
Jn some theaters. it is possible to pface fans upstage 
or direct the ventilation system so as to create a 
gentle draft toward the audience . clearing the 
smoke away from the stage. 

Drugs 
A history of alcohol abuse would suggest the 

probability of poor vocal technique. Intoxication 
results in poor coordination and decreased aware­
ness. which undermine vocal discipline designed to 
optimize and protect the voice . The effect of small 
amO\lnts of alcohol i' controversial. Although many 
experts oppose it because of its vasodilation and 
consequent mucosaJ alteration, many singers do 
not seem to be adversely affected by small amounts 
of alcohol such as a glass of wine preceding a per­
fonnance. However. many singers have mild aJ. 
lergies to certain wines or beers. If singers develop 
nasal congestion and minorThca after drinking beer, 
for example, they should be made aware that they 
probably have a mild allergy to that particular bev­
erage and should avoid it prior to singing. 

Singers frequently take antihistamines to help 
control "postnasal drip" or other symptoms. The 
drying effect of antihistamines may result in de-­
creased vocal cord lubrication, increased throat 
clearing and irritability leading to frequent cough­
ing. Af\tihistamincs may be helpful to some singers, 
but they must be used with caution . 

W!Jcn a singer is already taking antibiotics at the 
time of seeking the attention of a physician, it is 
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io\portaol 10 find oul lhc dose and the prescribing 
physician, if any, as well as whe1her lhc singer fre.- ' 
qucntly self-medica1es with inadequate courses or 
antibiotics. 11 is not uncommon tor singers lo de· 
vdop "sore lhroals .. shortly before performances 
and 10 start themsdves on inappropriate antibiotic 
therapy, which they generally discontinue following 
their performance. • 

Diuretics arc also popular among some singers. 
They arc often prescribed by gynecologists at the 
request of lhc singers lo he.Ip dcplctc.,cxus water 
in the premenstrual period . Unsupervised use.or 
the$e drugs may result in dehydr6tion and conse· 
qucnt mucosal dryness. 

The physician must inquire about any hormone 
use. especially of oral contraceptives. Women fre­
quently will not mention them when asked if they 
arc taking any medication. Vitamins arc also frc· 
quently not men1ioned. Most vitamin therapy 
seems to have little effect on the voice. However. 
high-dose vitamin C (5-6 g/day). which is used by 
some people to prevent upper respiratory tract in­
fections, seems lo act as a mild diuretic and may 
lead to dehydration and xerophonia (34). 

Cocaine use is increasingly common, especially 
among pop mus1cians. It can be extremely irritating 
to the nasal mucosa..causes marted vasoconstric­
tioo, and may alter the sensorium, resulting in de­
creased voice control and a tendency toward vocal 
abuse. ~ 

Foods 
Various foods arc said to affect the voice. Ttadi­

tioilally, milk and ice cream aic avoided by singers 
before performances. In many people, they seem to 
inc:rcase the amount and viscosity of mucosa! secre­
tions. Allergy and casein have been implicated, but 
no satisfactory explanation has ~n established. In 
fact, many laryngologists doubt that 1he phenom­
enon exists at all. Nevertheless, the experience of a 
great number of singers and voice teachers is re­
spon.ii~lc for the admonition: re striction of these 
foods in a singer's diet before singin~ mil) be 
helpful in· some cases . Chocolate may have 1he 
same effects, and should be viewed similarl y. 
Singers should be asked about eating nuts. This is 
important not only because some people feel they 
produce effects similar to those of milk products 
and chocolate, but moreover because they arc ex­
tremely initating if aspirated. 

Singers frequently arc distracted by thoughts of a 

performance as they walk out the door with a 
handful of nuts, which thcy\play cat while in 
transit. The initation produccd"'by aspiration of a 
sm{ll organic foreign body may be severe and im­
possible to correct rcipidly enough to permit perfor­
mance. Highly spiced foods may also be direct mu­
cosa! irritants. Jn addition, they seem 10 aggravale 
renux laryngitis. CoincJrnd other beverages con­
taining caffeine also aggravate gastric reflux and 
seem to airer secretions and necessitate frequent 
lhroat clearing in some people. Fad diets, espe­
cially rapid weight-reducing diets, arc notorious for 
causing voice problems. Lemon juice and herbal 
leas arc both thought to be beneficial to the voice. 
Both may act as demulcents, thinning secretions. 
and may very well be helpful. 

When inquiring about foods , it is also useful to 
know whelhcr the singer cats immediately before 
singing. A full stomach may interfere with abdom­
in1tl support or may result in reflux of gastric juice 
during abdominal muscle contraclion. 

Surgery 
A hislory of laryngeal surgery in a pro essional 

singer is a maller of grcal concern. It is important 
to establish CX.actly why the surgery WJlS done, by 
whom it was done, whether intubation was neces­
sary, and whether ancillary speech training was in­
stituted if the lesion was associated wilh voice 
abuse (vocal nodules). If the vocal dysfunction that 
brought the singer to lhe physician's office dates 
from the immediate postoperative period, signifi­
cant 'surgical trauma must be suspected. 

Otolaryngologists frequently arc asked about the 
effects of tonsillectomy upon the voice. Singers 
may come to the physician following tonsillectomy 
and complain of vocal dysfunction. There is no 
question thul removal of tonsils can aller the voice 
(35,36). TonsiUectomy chimges the configuration of 
the supraglouic vocal tracl. In addition, scarring 
alters pharyngeal muscle function, which is trained 
meticulously in the professional sin@er. Sin@ers 
truJ ':>\ be "'i:J"LC.1 \LC.\ u.e; me.; L~\ e t-tn=..~; 0:.1 

voice change!. follo~ing tonsillectomy. The~ cc.n 
be minimized by dissecting in the proper plane to 
lessen scarring. It generally takes 3-6 months for 
the singer's voice to stabili~e or return to nonnal 
following surgery. As with any procedure for which 
general anesthesia may be needed, the anesthesiol­
ogist should be advised prcoperativcly that the pa­
tient is a professional singer. Intubation should be 
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done with great care anJ with nonirritating plastic 
rather than rubber tubes. 

Surgery of the neck, such as thyroidectomy. may 
result in permanent alterations in the vocal mecha­
nism through scarring of the extrinsic laryngeal 
musculature. The strap muscle.s-are.. itnportant in 
maint.ainfog laryngta.l position and stability of the 
laryngeal skeleton and should be retracted rather 
than divided whenever possible. A history of recur­
rent or superior laryngeal nerve injury may explain 
a hoarse, breathy or weak voice. However, in rare 
cases a singer can compensate even for recurrent 
laryngeal nerve paralysis and have a near1y normal 
voice. Thoracic and abdominal surgery interfere 
with respiratory and abdominal support. Following 
these procedures singing should be prohibited until 
pain has subsided and healing has occurred suffi­
ciently to allow normal support. Frequently, it is 
advisable to institute abdominal exercises prior to 
resuming vocalizing. Singing without proper sup­
port is worse for the voice than not singing at att. 
The author req\tifes that his singers be able to do 
ten sit-ups before resuming singing followin_g ab­
dominal or thoracic surgery. Other surgical proce­
dures may be significant tf they dccessitale intuba­
tion or if they affect the musculoskelctal system so 
that the singer has lo change stance or balance. For 
example, balancing on one foot after leg surgery 
may decrease the effectiviness of the singer's sup­
port mechanisms. 

An efficient. comprehensive history frequently 
reveals the etiology of a singer's problem even be­
fore a physical cxaminatioQ is performed. How­
ever, a specialized physical examination: often in­
cluding objective assessment of voice function, is 
essential. 
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APPENDIX 
Patient History: Shtgers -' 

Robert Thayer Sataloff. M.D . • D.M.A. 
1721 Pinc Street 

Philadelphia, PA 19103 

Name------- Aac - Sa - Race -

Heisht Weiaht Date --

(If you are not currently havins a voice problem, pleuc skip 10 
qvestion #3) 

I. How long have: you had your present voice problem?_ 

Who noticed it?------------­

Do you know what caused it? --------­

Did it come on slowly or suddenly? ------­
Is It aettini: Wor-K _ Better_ or Same __ 7 

2. Which symptoms do you have? (Please check all that 
apply.) 
__ Hoaneness (C091'5e or scratchy sound) 
-- fat~ (vokle tires or cblnaa quality after siQaina 

for a abort period of time) 
__ Volume distu.rbance (ll'OUbk &inainc> IOf\ly __ 

loudJy __ 
_ Loss of ranae (high _ low__) 
-- Prolonaed warm-up tiine (over ~ hr to warm up 

voice) 
__ BreathiOC$S 
-,T~ldina or choki"' sensation wbiJe sinainc 
--- Pain in ttwo.t while ...... 
_Other (please specify)---------

l . Do you have an important performance sooo? Yes -­
No -- Oatc(s): ------------

4. What is the current status of your linsina career? 
Professional -- AIM\CW __ 

S. What are your Iona term career aoeJs in sinsina? 

6. Have you had voice ll'ainina? Yes --No --When did you bqio? ____________ _ 

7. Have the~ been periods or months or years without 
leSIOM In that time? Yes __ No - -

8. How Iona have, you studied witb yoor present teacher? 

Thacher's name: 
lbdla"'s address: 

lbcher's tdqihone aumber. 
9. Please tilt previous ttllChen and yean durina wbich you 

studied with them: 

10. Have you ever had traialna for your speakina voice? 
Ycs __ No __ 

11 . How many yean did you slna Ktivcly bdOR becianiGI 
\loice 1cssoas Initially? --

• 
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EFFECTS OF MENSTRUATION ON THE SINGING VOICE 

PART I: HISTORY AND CURRENT STATUS 

w.s. Brovn, -Jr~ and Harry Hollieo 

) 

... ,--

A few year s ago Harry Hollien and I became interested in the effects of 
menstruation on the voice, particularly on the singing voice. Soon 
afterwards Helen Isenberger (Luther College) and most recently, Jean Hakes 
(Brooklyn College) joined our research team. For the past two years, we 
have presented our findings at this symposium and, shortly, we will present 
the results of our most recent investigations. 

This topic is by no means a new one. Accounts of the effects of 
menstruation on the female voice have been appearing in our literature for 
at least the past twenty-five years and female singers have been 
concerned with this problem for a much longer period of time. 

The literature presents mixed views as to the seriousness of the 
problem. Early Eu¥opean studies presented convincing evidence that female 
professionals should refrain from str~nous vocal exercises during the 
"danger period" in the menstrqpl c;ycle -- i.e . , primari ly a few days before 
and during the actual menses. Kore recent reports of studies conducted in 
the United States are leas enthusiastic about the problem. Undoubtedly the 
most convincing element of all are the subjective reports of "premenstrual 
tension" from female professionals who must live with a problem that 
interferes with their careira . 

~ The "premenstrual tension" with its associated cramps , swelling, 
nausea, muscular fatigue and depression -- appears to occur just prior to 
and during the f irst days of the mens.es; it is a co111111only reported condition 
in the female population. Likewise, a sampling of the gynecological 
literature provides evidence that it may also affect the laryngeal tissues . 
The moat co11monly reported vocal ayapton related to "premenstrual tension", 
appears to be that of hoarseness (~rable, 1961). The relationships of 
interest may be understood by consideration of Figure 1. As may be seen, 
the eat.rogen concentration reaches a first peak approximately by the 
mid-point of the menstrual cycle, or specifically, by day 14 of a typical 27 
day cycle. It is at this point when ovulation occurs -- the egg is released 
into the fallopian tube. The estrogen concentration reaches a second peak 
approximately by the 80% point of the cycle, or specifi cally day 21. As the 
estrogen level begins to d~cline throughout the premenstrual period 
(approximately during the final 14% of the cycle), and into the menses, the 
laryngeal tissues begin to abaord water -- a condition which, in turn , leads 
to mucinoua /'edema (or vocal fold swelling). Moreover, activity of the 
thyroid gland i s heightened during this period (Pressaan and Xeleaan, 1970) 
and, since the arteries of the larynx and thyroid gland arise from a common 
vessel, a concoaitent increase in the blood supply to the vocal folds also 
occurs. These vascular changes, along with the edema, presuaably result in 
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Fig . • 1. Total urinary estrogen excretion 
throughout the menstrual cycles of 15 women 
aged 19-49 years. showing me.an, maximum and 
minimum values. Thne between onset bleeding 
and the mid-cycle peak was 10 to 18 days (mean 

MAX. 

MIN, 

14 days). and between the peak and onset of the 
next menstruation was II to 16 days (mean 13 
days) . Sketch adapted from the studies of Brown, 
J.B. and Bel scher, N.A. In Obstertrlcal and Gyn­
ecologlcal Survey, 27, 1972. 
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an 1ncr•••• in the m••• of the fem.le vocal folda with concomitant pho~ator·y 
changes ~ i.e., hoarseness, reduction in vocal range, and other limit~ 
phonatory behaviors. (Some authors would include the lowering of fundamenlal 
frequency in this list but neither Hollien, ~nor Titze, accept a 
mass/frequency relationship in laryngeal operati·on.) 

Even though agecdotal (physiological) evidence exis ts in s upport of the 
common complaints of the pr-ofessional woman, the findings of relevant 
research are not nearly as conclusive. In Europe, where the opera has its 
traditional roots. early studies were reported which cam~~ thtt_aid of the 
professional singer. For example, ' Flach, et a\. (1969) reportett~ p,re- and 
inter-menstrual (menses) voice changes for 104 of 136 professionel singers 
studied; of these the majority (80) exhibited changes which interfered with 
proper control of the voice. These findings prompted Flach to warn the 
singer not to attempt larger, mare exposed operatic parts immediately before 
or during menstrual flow. Further. Lacine (1968) examined 100 singers of 
the opera just prior to and during the menses . Of this number, eighty-one 
reported noticeable difficulties in voice production associated with 
menstruation; 1.e., weakness of the voice , vocal stoppages, hoarseness and 
even diplophonia. Laryngoaocpic e~aminations were conducted during the 
"critical time" in the ~enstrual cycle and approxi11ately two-thirds were 
found to exhibit swelling of the vocal folda, .congeation of the folds, 
dilated blood vessels and even tiny hemorraghes on the folds. Lacina 
concluded that, "It is unqu~stionable that vocal strain during the menstrual 
period leads to premature deterioration of the voice and impairment of vocal 
quality" . Re reco1111ended that professional opera singers rest their voices 
for two or three days during these critical times in the menstrual cycle. 
Jurgen Wendler (1972) also carried out phoniatric obs~rvati~ns on 30 females 
subjects equally divided a111ong singers, actresses, and women who made no 
special demands on their voices. His procedure (completed at various times 
in the menstrual cycle) included laryngoscopic observations, auditory 
judgements of vocal utterances and electroacoustic ~easurements. Wendler 
confirmed the suspected reduction of vocal efficiency just prior to and 
during · menses and reco111111ended phoniatric checks for all females whose 
careers demanded high ocal efficiency. Finally, Brodnitz (l 97l; 1979), 
Luchsinger (1965) and Perello (1962) all report similar acoustic and 
physiological changes just prior to and during the menses -- at least for 
many of their professional patients. Indeed, Brodnitz ( 1979), suggests 
t hat . .. "Avoidance of any vocal strain during the menstrual period 1s highly 
advisable to prevent lasting damage to the voice ." 

The impact of these reports was so compelling that most major European 
opera houses permit feaale sing&es ro excuse themselves from performing 
during the last few daya prior to. and the first daya of, the actual menses. 
These petioda · have becQme known as "raspect days" (Brodnitz, 1971). In the 
United States, however. the ao called "respect days" usually are not 
observed and many professional women continue to "strain" their voices 
during those critical days in order to meet performance and contractual 
demands. 

To add to the confusion, more cecent reports (primarily by U.S. 
authors) tend to be less negative relative to the effects of the menstrual 
cycle on the voice. For example, Whitehead, et al. (1974) reported data on 
twelve untrained adult females whom he had phonate four vowels daily over a 
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period which encompassed their 111enst.rual cycles. A statistically 
significant increase in aperiodic coaponents within the vo~l si>ectra ~ a 
condition coaaonly associated with vocal hoars~eas ~ was found during 
premenstruation. To the con~rary, Silveqnap and.Zimmer (1978) carried out 
spectral analysts on susta~d productions of three vowels produced by 20 
untrained undergraduates at ovulation (aid-cycle) and just prior to menses. 
Their data suggested that a typical individual vould be no more hoarse at 
premenstruation than at ovulation. 

'-.-
The speaking funds~ental frequency level/menstrual relationship also 

has been examined. For exaaple, neither Coleman and Hyler (1981), vho 
sampled a po~lation of untrained feulee, or Wilson and Purvis (1980), vho 
studied trainicf 'S'rnsers, could find evidence of significant changes in 
speaking fund .. ental frequency as•ociated with specific points or periods 
throughout the menstrual cycle and ve agree. As reported at this s111posiU11 
the past two years, we failed to find relationship• for either speaking 
fundamental frequency or total singing range vhen correlated vith specific 
periods throughout the menstrual cycle for population• of non-professionaf 
young adult females or univeraity student• majoring in vocal music (erown 
and Hollien, 1981, 1982). Fianlly, on the basis of •ore recent findings, 
Flach and his associates (1980) apparently have reversed their previous 
position. In their recent stuay, they vere unable to demonstrate 
significant correlations between voice change and the menstrual cycle for a 
t otal of 187 student singers . Hence, they concluded that, "physiological 
and endocrine determined changes in t~e efficiency of the stuger should not 
be overrated. " 

Thus, the controversy goes on and on. Nevertheless, it is apparent 
tha t many female professionals suffer some sort of a condition just prior 
to, or during, aenses, one which interrupts noraal, unstrained singing. The 
most conYinci"' evidence to support this involves reports by the female 
singers thelll8elves . For example last year, ve carried out a survey at this 
symposium which was designed to aaaeaa the number of prof eaaional voeen vho 
experienced premenstrual tension just prior to and/or during the menses . We 
passed oU't approximately 60 questionnaires of ~hich 35 vere returned. Of 
the 35 respondanta, 28 of them complained of mens~ural problems ranging froa 
minor vocal discoaforts to the .inability to perform at all for two to three 
da ys prior to and/or during the menses. 

The reports from the women who have COllpleted our questionnaires must. 
be considered valid . While it , ia conceded that we may be aaapling a higher 
percentage of those singers vbo experience difficulty (due to the fact that 
more of them would respond to our queationnaire than tbose women who do 
no~), these are the real concerns of women who have to deal with the proble• 
on a continuing basis. That is, for moat of these V09en, there are several 
days each month during which certain physiological changes prevent noraal 
use of the larynx. For SOiie, these changes are llinor, for others they are 
serious. For all, the question reaaine relative ~o the lasting daaage that 
can be caused by the abusive operation of the voice during tbeae "critical· 
times. 

Yet the fact remains that there la a seeming inconsistency between the 
reports of many female singers and tbe research which baa atteapted to 
define/delineate the problem there are numerous (potential) reasons for 
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the••·- seeming . .. contradictione •. .For uample • Brodnitz (1979) h&(ll cri tiched 
several recent studies (which found little or no eviden~ of vocal 
aberrations aHociated with lilenstrua,tjbn) by stressing that these 
investigations utilized phonated vowels rather than sung tones. He suggesl:s 
tha..t they vere not ~ sampling the- typical phonatory behaviors of the singer 
stating that "during the menstrua~ period, a women may be able to produce 
such vowel sounds at comfortable levels, but ma~e considerable 

I ' difficulty at a higher range or large volwae. " Moreover, Brodnitz argues 
that data collected on young women with untrained voices (or when they &l'e 
using their voices normally) should not be generalized to professional 
artis~ since tqained ~ lace substantial demands on their vocal 
mechanism -- aJld that tbey do so daily. 

Another factor which leads to confusion is the fact that data ~end not 
to be obtained from large and/or appropJ'iate samples of women. In order for 
adequate research materials to be collected, subjects must attend 
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experimental sessions two to three ti•es per week for several months • 
(menstrual cycles). These long experimental periods and demanding tasks 
lead to incomplete data and/or small sample research. 

Worst yet. obtaining physiological data from professional women 
presents an even more formidable task. For example, our group has discussed 
the possibility of obtaining blood samples for analysis during each 
recording session in order to correlate changes in the honaonal system 
(specifically estrogen and progesterone) with .particular vocal aberrations. 
However, the identification of a reasonably large population of professional 
women who wourd submit to this procedure several times a week (for one or 
two months) is a nearly impossible' task. Moreover, major funding would be 
needed to finance such 811 operation. Even carrying out laryngoscopic 
examinations at critical times during the month would be a major effort. 
Indeed, even through an ideal study, somewhat subjective results would 
occur. The observation of professional singer's vocal folds just prior to 
and after performancee during the "critical times" in their menstrual cycle 
would be aost desirable. 

To conclude, we are not suggesting that the problems associated with 
conducting experiments of this nature should curtail interest and/or 
resear,ch in this area. • We are only stressing thea.e liadtations in order to 
provide insight for future approaches to this problem. Indeed, in the 
studies to be reported in the next paper ~ one by Helen Isenberger ~ ve 
have attempted to avoid many of . the stated limitations. However, these 
studies also ex}libit liadtations and they 11ust be considered as we interpret 
their re~ults, and prepare for future research. 
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EFFECTS OF MENSTRUATION ON TRE SINGING VOICE 

PART II: FURTHER DEVELOPMENTS IN RESEARCH 

' • Helen Iaenberge,i-, W.S. Brown, Jr. and Howard Rothr.aan 

INTRODUCTION 

. . 

The relationship between the reproductive organs and the voice has been 
a mystery down through the age1> a taboo topic that people are still 
uncomfortable discussing. Because of the very personal nature of the 
subject it has never bee.n systematically researched. However, times change 
and students are more open 111.inded and sophistica ted, and wish t o know all 
they can about their voices. Horeover, voice teachers a r e mor e 
knowledgeable and curious to discover the scientific basis for certa-tn vocal 
problems. 

PUB.POSE 

The purpose .of the present studies was to examine further the possible 
connections between the reproductive system and the singing voice. This 
research expands on the previous protocols of Brown and Hollien (1981,1982) 
to include certain additional physiological measures, particularly body 
weight and body 'emperature. Data was collected from a unique population of 
singers those with an irregular menstrual cycle or amenorrhea . After 
years of teaching, one begins to suspect that the female studeot with an 
i.rregul.&.r utenst:rw.l cyclt: ru.a. t:llt: grt:bl.t:liL v t.1c1al prt>i...Lt:lllb, l.l•t: LJb JUl uhtb 

being: 

l. The ·crack* in the voice, 
occurs when the larynx 
between the cheat voice 
,and sounds out of control 

which is the moat cowplex: the crack 
cannot 111ake a smooth transition 

and the bead voicei the voice breaks 
and often not on pitch; 

2. Breathioeaa and weakness in a given area that peraiata eyen 
after several years of vocal training; 

3 . Inability to phonate OD &iveo pitches, the tone ai•ply stops; 

4. Lack of fl-exibility: the student is not able to sing scales 
and/or arpeggios quickly and easily, and is unable to support 
the tone vitb the breath. 

It is interesting to note that these symptoms are very similar to the 
ones described by Brown and Bollien (1981, 1982) in earlier papers about 
singers with nonaal aenatrual cycles . The difference here is that the 
female with a noraal cycle experiencea these aberrations once a month, just 

-117-

• 

-



67 

prior to and/or during ' the first few days of ~nstruation. whereas the 
student with an irregular menstrual cycle -"has vocal difficulties 

I 
continually. 

Consideration of these problems suggested the following questions: 

1. Row does the speaking fundamental frequency of the voice vary 
with basal body temperature? 

2. What is the effect. if any, of hormonal iaabalance on the 
singing voice. 

3. Wbat stabilizing changes, if any, occur lo the voice when the 
menstrual cycle is regulated? 

4. What therapies might 
problems? 

prove effective vith the aforementioned • 

PROCEDURES 

Brown and Hollien (1980, 1981) outlined several methodological 
considerations for future research in this area . Certain of those 
suggestions were incorporated in the following protocol: 

A. Sixteen female singers from ages 18 to 22 years with irregular 
menstrual cycles were recorded in a sound treated roo~ every 
Monday, Wednesday and Friday for a period of two months. 
Their ~ocal experience ranged fr09I no formal voice lessions to 
three and one-half years of vocal training. 

B. A quality Sony reel-to-reel (TC270) tape recorder was used for 
al"l recordings. 

C. During each recording session, each student: gave her name and 
the date of the recording; read the Rainbow Passage; sang a 
low note which represented the 10% point up from the lovest 
note they could phonate; and sang a high note representing the 
90% point up from the lowest note they could phonate. 

D. In addition, each 
from songs through 
the most difficulty. 

student sang chromatic scales and phrases 
that part of their voices which gave them 

The purpose of reading the Rainbow Passage vas to establish the 
student's average speaking fundamental frequency. The purpose of singing 
the high and low notes was to observe the possible changes in the 
phonational range throughout the two-month recording period. All the tape 
recordings were &nalyzed by the IASCP Fundamental FreRuency Indicator. FFI-8 
(Rollien and Harrington, 1977), which yielded an average speaking 
fundamental frequency for each of the readinga. 

Since some of the students did not •enatruate during the first semester 
of recording, the data collected vas incomplete. Therefore, during the 
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second semester of recording, basal body temperature an4 body w~gbt were 
adde.d to the protocol. We recorded body we4"'8iit, since it adght indicate an 
edeaic condition or va~er retention. We recorded basal body temperature • 
because many gynecologists agree that it is the best indicatqr of 
fluctuating hormones. (See Footnote 1.) 

-,,-

RESULTS 

' I 
Figures 1 through apha wh~ch display the results of, the 

data coi'lected on the stuaents with irregular menses. On the left side of 
each graph is the fund~ental frequency variation without body temperature 
or body weight. The right aide of each graph shows the variation of ~ll 
three components. The line near the top of each figure designates the 
ooraal body temperature of 98.6 ° . It was a rare occasion when anyone of 
the students had a ~eaperature of 98.6 °. If they did, they felt they were 
running a fever. Aleo shown on each graph are the dates of the first aad 
last recording and the periods when menstruation occ~red. 

Body Weight, Body Temperature and Fundamental Frequency 

Figures l through 4 display the results for four of the subjects whicb 
were most typical of all sixteen subjects, and of the vocal problems 
mentioned above. Notice the extreme fluctuation of. all three components~ 
body weight, body teaperature and the fundamental frequency of the speaking 
voice. For these students, generally when the body temperature went up , the 
fundamental frequency ~ncre.,ed . When the body teaperature went down, the 
fundamental frequency lowered. These trends would indicate that the 
fluctuating hormones (shown by the fluctuating body temperature) and the 
fundaaental frequency of the speaking voice have a definite relationship • 

. 
In particular, Subject 1 (see Figure 1) had a great deal of difficulty 

phonating be~en B b and F I above middle C. Her bbdy temperature was 96.9° 
and body weight was 104 lbs. Ber voice exhibited frequent cracks. Subject 
2's voice was breathy, weak, and had an extre.aely low speaking fundaaental 
frequency (see Figure 2,. She exhibited breaks in her voice during a 
paHagio which was recorded the 14th day of the menses her body 
teaperature was 97.8 °, and her body weight was 143 lbs. Subject 3 (see 
Figure 3) bad the lowest speaking fundamental frequency when compared to all 
the subjects. AJ.eo, ·her high and. low notes were unpleasant sounds. Subject 
4 (see F,t.gure 4) had studied vofce for two years and because of the extre:ae 
breaklng of the voice, gave up private voice lessons. Her body temperature 
vas 97.6 ~ her body weight 118 l~s. 

Blood Testa 

To find which boraoneAt were fluctuating, it vould have been necessary 
~o take blood teats three tlaea a week, when we recorded t~e atudenta 
voices. this proved to be impossible as fasting 1~ r"•quired before blood ia 
dravu, ttfe venoua puncture aight become infected, and the entire procedure 
is extremely coat~y. We d~d, however, take one blood epeciaen froa each of 
the aixteen students. On the advice of Dr. Hai Stan Jiang, bead of the 
Bndocrio.e Laboratory at Kayo Clinic• each student' a blood vaa teat~d .for 
leve1s of testosterone. Testosterone is a .. 1e haraone and vben foiind in 
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female it has a virillzing effect upon the voi ce {See Footnote 

. ) 
When the r esults of th~stoaterone tests from our sixteen students 

were analyzed, we found that the mean or average testosterone level in these 
students va~ 63 nanograms per 100 ailliliters vith a standard ~eviation of 
17 nanograas. Then blood samples vere taken froa ten female voice students 
whos~ menstrual cyc le was regular. Thia enabl~J.&B to establish a norm ~ a 
s tandard of comparison. The aean or average vas 47.8 nanograaa vith a 
standard deviation of 12.8 nanograms. There vas a statistically signif i cant 
difference (0.05 conf idence level) between the mean values for these tvo 
groµps •of atudtnts. I herefore, it seeas possible that the higher than 
normal teatosterone level in our student• vith irregular aenses would be the 
variable , o~ a least a major vari•ble, that throv their boTI10nes out of 
balance, causing the associated vocal aberrations. 

The Pill 

• To find the answer to the question of vhat stabilizing effects, if any, 
woul d occur if the menstrual cycle could be regulated, we again enlisted the 
help of the Mayo Clinic and Dr . Ruth Callua (gynecologist). Five of our 
voice student' with irregular cycle• and tvo llODth• of tape recordings, took 
physical exams, vhich included the breast ex.a•, pelvic exaa and a Pap smear . 
All vere reported as being in very good health. The docto~ told all of 
thea the possible side effects of going on the birth control pill 
(Ortho-Novua, vhich is loveat in potency). They were instructed to start 
talti~ the pill on the last day of their aeoses. Of the five, one dropped 
out of the study because she feared the side effecta, and one never 
menstruated. Thus, we were left vith three students vho did go on the pill . 
Thia is admit t e8ly a a.all s .. ple, but the result• are nevertheless 
interesting. These students vere recorded every Monday, Wednesday and 
Friday until the s chool year ended in Hay of 1982, using the aaae protocols 
described above. 

The results are displayed on Figures 5 through 8 and indicate that the 
pill stabilized the body temperature somewhat and the speaking fundaaental 
frequency was raised to a higher pitch. Keep in mind that theae students 
were on medication for only a fev short week.a. 

Subj ect S (see Figure 5) vaa a freshman vocal student vbote voice seeaed 
t o be clearer and stronger af ter aedication. Subject 6 (tee Figure 6) bad 
the most startling results as her body teaperature rell&e!ned at 98 .6 for 
ove r · s week and her voice was definitely clearer and etronger . Subject 7 ' s 
( see Figure 7) gravelly speaking voice vas soaevhat better after aedication. 
She vent off the pill completely after the aenatruated and the fluctuating 
components . r eturned. Subject 8 (aee Figure 8) took proge1terone, under the 
drug name Pronera, five daye every aonth etarting io January 1982. She took 
this throughout the second semester . Ber body temperature 1till fluctuated 
gr eatly and the fundamental frequency 1eeaed aoaevhat lover. She never 
menstruated . 
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Utilizing the same subjects, that is. those in the pr~- and post­
medication aroup, we also began a long term spectral analysis on che high 
sustained tones which represented the 90% point of Lhcir tot<1l singfoi; ranee 
and the low sustained tonea which reprcsented~IUL 10% point of LheJ r Lota! 
singiag range. So far we only · 1u1ve data on one' subject to report. During 
the pre-medication period, as was true for fundamental frequency, body 
weight, and body temperature, there was a wide variation in t otal spectral 
energy which had no ... correlation with any specific time in che menstrual 
cycle. •However• after 11edication cbe spectral analysis indi cated that the 
noise level followed the variation in body weight, body temperature and 
fundamental f requency . 

The combined results demonstrated that after medication this individual 
showed Mtypical premenstrual tension" in the singing voice as evidenced ~ 
the four factors of interest. That is, during ovulation -- which occurs at 
mid-cycle body weight, body temperature, fundamental frequency and 
spectral noise all increased as well as just prior to the menses, or the 
premenstrual period. This is consistent with the specified periods uhcrt! 
most females report having menstrual proble~s . 

CONCLUSIONS AND SUGGESTIONS FOR THERAPY 

Io. consideration of all these data, we feel that in cases where it is 
evident that there are extreme imbalances of hormon~s. perhaps the pill is 
the best an~wer f~r helping to balance the hormonal systeg. This, i n turn, 
may help to regulate menstruation and stabilize the voice. The voice should 
be monitored closely, however, and all such therapy programs should be 
prescribed and carried out by an appropriate physician. 

There are, however. other therapi•s that iaay prove to be even better 
when more systematic research is completed. For example. Sperotf and Vande 
Welle (1971) have mentioned several studies which enabled pati ents to 
ovulate• thereby helping to s tart menstruation. Some adDlinistered 
gonadotropins Zandek implanted 20 mg of estradiol. Kupperman used 
intravenous injec tions of Premarin these types treatments seem like 
extreme measures to help a student sing better and, of course. mus t be done 
under a physician's care. H. Ermin! (1979) found that if the body is 
producing Loo much prolactin, the drug, Bromo Ergo Criptine, may help t o 
regulate the menstrulate cycle. R.T. Sataloff (1981) points out that too 
little thyroid could cause similar vocal problems and taking Syn~hroid 111ay 
help . Last, but not least, ia proper vocal exercise. We fee l that vocal 
exercises carried out over a sufficiently long period (several year s) may 
bring about considerable improvement. 

For future research in the realm of finding something to help these 
students. Luchsinger and Arnold (l 959) stresa that there is a gross 
anatomical relationship between the chief hormonal gland (hypothalamus) and 
the mid brain 1 which re.fleets the conUnuous interaction between hormonal 
function and the mental processes. Could the menstrual cycle be regulated 
with the correct psychological atimuli? And as Owen (1975) pointed out -­
the cyclic ebb and flow of estrogens have a diverGe effect on metabolism. 
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Could proper diet help regulate menstrual cycle? 

All this information is but an infinitesimal sc~tch on the amount of 
r esearch yet needed to be done. --the greatest problem seems to be in finding 
the populat~on willing to help v!th such r~search. These p~esent data 
should, however, help to understand somewhat better the relationship between 
menstruation, the female hormone system, and their effects on the singing 
voice , '....._·· 

1. 

FOOTNOTES 

During a typical 28 day cycle, the estrogen level reaches a 
peak on or around the 14th day when ovu'lation takes place. 
Then it deere.asee slightly before reaching another peak around 
the 21st day, when progesterones begin to dominate (Frable, 
1961) . At the beginning of menses the basal body temperature 
drops. 

2. Speroff and Vande Welle (1971), Damate {1967) and Heineman 
(1976) all described this vi rllizing effect that testosterone 
has on the female voice. Damate (1967) viewed these 
conditions with the laryogoscope and came to the conclusion 
that the voice change due to these male hormones aleered the 
connective tissue of the vocal folds . Also, an important role 
was played by the vocal ligaments in giving rise to the 
different registers of the voice. ln a normal female , a 
mid-register ls produced by blending the chest and head 
registers; the blend consists of a well controlled balance 
between ~ the two antagonistic muscles, the thyroarytenoid 
increasing the tonus and contraction of the folds, while the 
crycothroid caused their stretching. It is easy to understand 
that an~ changes in t he vocal ligaments may disrupt the 
delicate mechanism of register blending. The overshooting vas 
heard as cracks.. Also , at •times, there was an incomplete 
closure of the cartilagenous parts of the cords. The 
posterior portion of the glottis appears incompletely closed 
during phonation causing the tone to be breathy and weak . 
Damste concluded that by the action of androgens the 
connective tissue of the voca l folds increase in length or in 
extensibility. 

BIBLIOGRAPHY 

• 

Blood, G.W., Mahan, B.W. 
from Voice Disorders, 

Brodnitz, F.S., Hormones 
47:183-191, 1971. 

and Hyman, H., Judging Personality and Appearances 
J. Comm. Disor . 12:72-78, 1979. 

and the Ruman Voice, N.Y. Acad. Med . Bull . 

Brown, W. S. and Hollien, B. 1 Effects of Menstruation on Fundamental 
Frequency of Female Voices, trans. tenth Symp. on Care of the 
Professional Voice, (V. Lawrence, Ed .), The Voice Foundation, Nev York, 
Part 1:94-101, 1981. 

. . ... . - ·· ........ 
-122-



76 

. 
Brown, W.S. and Hollien, H., Effects of ~nstruation on the Si) sing Voice, 

Trans. Eleventh Symp, on Care of the Professional Voice, (V. Lawrence , 
Ed.), The Voice Fo~ndation, New York, Part 1:140-147, 1982 . 

Christy, N., Menstruation {A Night at the Opera) , Sexual Medicine Today, 
pp.8 . Noveaber , 1982. -....,. 

Damste , P.H., Voice Change in Adult Women Caused by ViriUziog Agents, J. 
Speech and Hear. Disor., 32 : 126-132, 1967. ~ 

Dordain, H. , Etude Statisti ue de L'influence des Contraceptifs Hormonaux 
sur la Voix, ~oli~ P~Oniatrre._, 24:86-96, 1972 . 

Ermini, H., Psychoendoc~ine StudY of Secondary Amenorrhea, in Emotion and 
Reproduction, (L. Carenze and L. Zichella, eds .), London: Academic 
Pre&S, 1979. 

Frable, H., Hoarseness, a Symptom of Premenstrual Tension, Archives 
Otolaryngology, 75:66-68, 1961. 

Fritzell, B., Singing and the Health of the Voice , Research Aspects on 
Singing , Royal Swedish Academy, pp. 97-106, 1981. 

Heineman, M., Hormone und Stimme, Leipzig: J ohann Ambrosium Barth, 1976. 
Holl~en, H. and Harrington, · W., Fundamental Frequency Indicator (FFI), 

Occasionaly, 2:4-6, 1977. 
Luchsinger, R. and Arnold, J., Vocal Disorders of Endocrine Origin, in 

Voice, Speech , Language: Clinical Communicology, (R. Luchsinger , e<!_. ), 
Belmont, California: Wadsworth, 1959. 

Owen, J.A., Physiology of the Menstrual Cycle, The American Journal of 
Clinical Nutrition, 28:333-338, 1975. 

Sataloff, R.T., Professional Singers: The Science and Art of Clinical Care, 
American Journal of Otolaryngology, 2:251-266, 1981. 

Seeman, M., Les Fo'nctionl; Sexuelles et la Voix, Otolaryngologia Slavic, 
2:126-159 , 1931. 

Speroff , L. and VandeWiele, R.L., Regulation of Human Menstrual Cycle, 
American Journal of Obstetrics and Gynecology , 109:109-234, 1971. 

Weiss . D.A., The PQbertal Change of the Human Voice, Folia Phoniatrica, 
2:126-129, 1950 . 

-123-

• 



SPECTRAL CHARACTERISTICS OF VOICE RECISTBRS IN FEMALE SINGERS 

Carol Schoenhard. Harry Hollien and James W. lii.cks, Jr. 

""' 
INTRODUCTION 

77 

' / 

The t eacher of &inging who sciehtlfically investigates vocal behavior 
is sometimes asked what "all that science" has to do with coaching a singer 
to develop better line in Deutsche lieder - or the stamina demanded by an 
operatic role. The answer is as simple as that provided by the football 
coach - about his activities: "the better you understand the plays of an 
opposing team, the better you can counter them. · The student singer 
constantly i s presenting new "plays" or sounds to the vocal coach - all of 
which must be analyzed. It is in this process of analyzing sung tones and 
in the determination of potential phonatory modification that knowledge 
based on scientific evidence is relevant. Indeed, a successful approach to 
the teaching of singing must incorporate l) the products of science, 2) the 
tools of imagery and 3) the perceptual determination of good voice quality. 
Therefore, the focus of this investigation is on vocal registers as they 
a~pear in the feD1Ble singing voice, for the purpose of better understanding 
their isolating qualities. It is only by this means tnat the teacher can: 
l) control the phe(\QJllenon, 2) assist students in avoiding vocal abuse and 3) 
remove register effects from the voices of singers. 

The extent of the cont roversy to be reviewed can be appreciated by 
consideration of Horner, Fransesson and Fant {1964) who l ist 107 different 
names that have been used to identify one register or another. Further, 
even though Johnson (1982) eloquently argues the "no register" (or one 
register only) position, we must insist that voice registers do exist - at 
least in the student singer (see Hollien and Schoenhctrd, 1983) - and that 
it is quite valid to study them. 

Definitions appear to . be in order. Garcia's (1840) classic and oft 
quoted def i nition can be useful : he says that registers are: " ••. a series 
of succeeding sounds of equal quality, a scale from low to high produced by 
the application of the same mechanical pri nciple. the nature of which 
differs basically from another series of succeeding sounds of equal quality 
produced by another mechanical principle.~ Advancing slightly in 
specificlty, Hollien and his associates (1974, 1976) extend Carcia•s 
definition by postulating a second set of "vocal tract" based registers that 
are parallel to, or overlap, vocal registers of laryngeal origin. Titze 
(1980) addresses this iss ue when he points out the dangers in not 
operationally defining entities such as vo"ice registers with respect to the 
relevant levels and dimensions, "from the neuroiauscular level to the 
bio11Lechanical level, to the kinematic level ••• to the aerodynamic and to 
the acoustic levels, and finally to the perceptual level ." We agTee with 
him and also with Hollien (1974) who , in the same vein, stressed that 
voice registers if they are to be adequately conceptualized -- must be 
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(operationally) defined with respect to both their laryngeal aot!1 their vocal 
tract components. Finally, we believe that it baa become apparent that 
singers ' registers constitute entities that are different in many respects 
from speaker's registers (Hollien and Schoenhard, 1983). They are related, 
it is t~e, but, because of the different contexts in which they occur, they 
mat be studied and dealt with on differing levels/bases. 

Relevant Literature -' 
Considerably more research has been carr~ed out on the male singer than 

on the female . For example, Colton (197.2) reported spectral contrasts of 
the modal and falsetto productions of trained ~nd untrained singers. He 
found that the modal ,productions exhibited a greater number of partials with 
eignificant energy whereas the fal&etto phonations exhibited greater energy 
in the fundamental frequency. Similar findings have been published by other 
investigators (Sonninen, 1961; Van Den Berg, 1963). In a somewhat related 
study Russo (1978) reported that those male register-related singing 
productions judged "best," were associated with eqoal strength in the first 

·three partials; those Judged poorest with variation. Cleveland (1977) 
investigating iaale voice timbre types reported that a source spectrum does 
not appear to detenaine the nature of a given voice category but source 
spectra do contribute to the individual's phonatory timbre. Hore to the 
point, Large (1968), in an acoustical study of seven female s!ngers 
producing f 0 /vowel/intensity co111U.nations in two registers, reported that 
the fundamental appeared stronger in middle than in "chest" voice, and that 
more of the total energy was concentrated in the higher partials of "chest" 
production than in the tones produced in middle , register. Finally, Sundberg 
(1977) also investigated the possibility that formant frequencies were a 
factor involved in the perceptual discrimination between low and ~id 
registers. He found that he was able to separate the source spectra from 
the partials that were influenced by vocal tract r esonance . He also 
observed that the lowest partials were stronger in the mid-regist,er samples 
than they wer~ in the lower register samples . 

The 
reliably 
of this 
relevant 

THE PRESENT STUDY 

first step in studying registers in the female singing 
determine that they are indeed perceptual entities. A 
experiment (Schoenhard abd Hollieo, published 1982) 

at this juncture. 

voice was to 
brief review 
would appear 

Basically, the question asked was "Do voice registers exist in the 
female singing voice? " Perceptual responses to samples thought to 
illustrate the registers of female singers were obtained. The experimental 
etimcli were provided by eight accomplished ~emale singers who phonated a 
single fundamental frequency/vowel combination in three registers (i.e., 
low, modal or heavy; middle or mid, and high/loft or light) at approxiaately 
equal intensity levels . Two tapes were constructed; the first consisted of 
24 stimuli representing the three register• and the second, 16 aamples of 
only the heavy and light registers. Twenty-nine listeners of roughly equal 
groups ~f singers/singing teachers, phoneticians, and controls were required 
to sort the samples into (unnamed) categories on th~ basis of their own 
definitions of "quality" or timbre . That is, a forced choice paradigm was 
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used. The j udges exhibited a significant ability to \ perceive 
differences between heavy and ligb~eghter production, {ut their 
to differentiate froductions of the middle register was marginal. 

79 
quality 
ability 

If the fundamental frequency and amplitude of tones sung in different 
registers , are equal, it must be the quality (or so~d-spectra) that permits 
identification and our second experiment was des1}ned to permit study of 
this issue. Here, an attempt was made to determine if particular register 
productions were ass~ciated with particular spectral envelops, the overtone 
e'ttergy levels and/or the ~umber of overtones produced. These coostrasts 
were made amongst the three registers produced by the eight singers; 
however, only tbe main register productions heavy and light vill be 
considered in this abbreviated presentation. 

Procedure 

The procedures utilized in this research have been presented in detail • 
in Schoenhard and Hollien (1982), and have been reviewed above. The sixteen 
presentations by eight singers (i.e., heavy or light register productions of 
the vowel /Q I produced at 392 Hz (C-4) and at constant vocal intensity) 
were spliced into tape loops and two methods of spectral analysis applied. 
First, a wave analysis was carried out on a General Radio wave_!lnalyzer, 
Model 1900; bandwidth was 50 Rz and the frequency range was 20Rz-10kHz. The 
second analysis was conducted by means of a hybrid system consisting of a 
Princetoq_ Applied Research FFT Real-time Spectrum Analyzer, Hodel 4512 
interfaced with a DEC PDP-ll/23 computer . Approximately five second samples 
were used in order to obtain the spectral distribution. 

\ 

RESULTS 

The result°'s of the two-register contrasts may be seen summarized in 
Figures l and 2. Note that the two sets of, curves are roughly similar; that 
both tend to reflect the characteristics of the vowel being produced (but 
the formants are somewhat more apparent in Figure l). Further exaaination 
of Figure l will reveal that the spectra for the lower register (A) and the 
upper register (that should read read (C)), begin to divergt around 
harmonic overtone number eleven. No evidence of the existence of any 
partial above H0-14 (around 5 kRz) occurs for the light register whereas 
energy in the upper partials continues to be apparent through R0-18 (over 7 
kRz) and beyond for the heavy. The problem associated with tbe use of a 
wave analyzer (and similar equipment) is that they are not differentially 
sensitive in the upper frequencies and, hence, it is difficult t~ separate 
overtones from ambient noise above 5 kHz. As Dl8Y be seen, it ia im~ossible 
to do so for those frequencies produced in regieter-C. It is our belief 
that the lack of appropriate dtscriaination by this device (and others like 
it) has led to the commonly held notion that a singer produces a greater 
number of partials in the heavy register than she (or he) does in the light 
re.sister. Of course, it is conceded that the tvo curves are different in 
the higher frequency regions. Rovever, there may or may not be a total loss 
of partials for phonatory activity in the upper register. 

The second (FFT) procedure was 
test the register relationships and 

carried out in order to: 1) further 
2) generate stable dac,a on the upper 
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partial• for both regietere. A• can be eeen from exaainatio~of Figure 2, 
energy in the upper partial• (overtonee).A&iata relative to both registers. 
Indeed, the FFT procedure providea inforaation between H0-18 and R0-23 (7-9 
kHz) for the heavy i regiater and between H0-13 and H0-19 (5.0-7 .S kHz) for 
the light. In t'bia case, the differences between the two types of 
productions are quite apparent eepecially since tne 1:\io curves were 
equallzed (relative to energy level) so that direct coaparisons can be made. 
Basically, these difference• are three in nwaber: 1) energy levels for the 
two registers are systematically differenF in the higher partials (i.e., 
above , about 4 1'8z) witb ale ~~ regiater exhibiting 110re energy, 2) the 
overtones for the light regiater do not drop out in the higher frequencies; 
they merely are reduced in energy level to a point that they cannot be 
detected by certain electroaaoustical devices and 3) those authors (such as 
Colton) who indicated that they found more energy in the fundamental 
frequency for t~e light register probably are correct. Finally, these 
relationships are even more apparent when only those aubjects/conditions 
where very high levels of correct {perceptual) identification occurred are 
utilized in the analysis. 

CONCLUSIONS 

The data produced by this reaearch appear to demonstrate that the two 
singing regiaters that can be perceptually discriainated also c~n be 
contrasted on the basis of acoustic information. In any case, it may be 
concluded that:--

1. The heavy and ligh~ registers can be differentiated on the basis of 
spectral contrasts. 

2. The light register exhibits more relative energy in the fundamental 
and/or first hat1110Dic overtone . 

3. The heavy 
above 5 kHz 

regieter exhibits more eQergy in the harmonic overtones 
and, perhaps, more overtones overall. 

4 . Registers eithe~ occur in the singing voice or , at least, singers 
are able to produce thea at will. 

Since registers have been ebown to exist, teachers of singing must take 
cognizance of them and develop methods by which they are eliminated from the 
voices of individuals that sing in the classic/western, concert/opera mode. 
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A REVIEW OF VOCAL REGISTERS 
,_ .. 

Hau-.y-HQllien 
• 

This report emanates from one of the programs sponsored by the 
Collegium Medico rum Theatri; it results from the efforts of a rather 
substanUal number of individuals. J am pleased to be associated with them; 
indeed, it is a honor to be able to report our joint deliberations and 
conclusions to you. 

By nature of background• it should be pointed o~t that the Co1legium 
Hedicorum Tbeatri (CoHeT) is a society by invitation only - ~hich 
consists primari ly of physicians who are concerned wiLh, and treat, 
individuals who use their voices professionally; they are especially 
interested in singers and actors. Since this group fosters and encourages 
relevant research, the physicians are joined i n the.ir efforts by a few 
scientists (prillarily phoneticians) and engineer s plus a small group of 
voice teacbers/pedagog.Mlts. 

The CoMeT committee o~ voca\ registers was formed two years aco at the 
Seventh CoMeT Congress, Amsterdam. It consists of fifteen regular members 
plus three ex officio contributors over half of the group are CoHeT 
members . The speciality breakdown is physicians: 45%, scientists/engineers: 
35%, voice pedagogists: 2QX . Members are Giuseppe Bellussi (Italy), 
Friedrich Brodnitz (U.S.A. ), W.S. Brown, Jr. (U.S . A.~. Beverley .. Johnson 
(U.S.A.), Jens-Peter Koster (West Germany) , Van Lawrence (U. S.A.), Richard 
Miller (U.S.A.), Aato Sonninen (Finland), Johan Sundberg (Sweden), Craig 
Timberlake (U.S.A.), Ingo Titze (U. S.A. ), J.B. van Deinse (Netherlands), 
Jurgen Wendler (East Germany). Fritz Winckel (West Germany). I have the 
honor to chair the co1111Dittee. Ex officio members inc lude CoHeT officers 
Hans von Leden and W.J. Gould (both U.S.A . ) plus a consultant , carol 
Schoenha rd (U.S.A.) . Several other individuals have contri~uted to this 
report especially Suzanna Naidich (Argentina), Minoru Hirano (Japan) and 
Wolfra~ Seidner (East Ger many) . With only one or two exceptions , all 
co111111ittee .members have been active in our deliberations many have 
contributed extensively. 

The five "positions" to be presented represent a consensus - often an 
overwhelming one of the committees ' collective opinion. Ordinarily, a 
particular position or issue o~ argument will not be attributed to an 
individual by name; that is, except in those cases where they were 
particularly elo~uent or (perhaps) when they organized the minority report. 
A substantial .b"umber of issues - other than those articulated here ~ have 
been considered. Those postulates/controversies/issues not covered in this 
report were considered either not relevant, too trivial for major review or 
incomprehensible . The positions to be reviewed are five in number. 
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1. Regis ters Exist 

Voice registers have been shown to exist; hence they cannot be ignored ) 
There is substantial pedagological history in this egard, antedating (in 
time) even Carcia. Moreover, ~ substantial number of perceptual and 
acoustic studies have been carried out on singers with a consequence that 
they have demonstrated the existence of this vocal pheo011enon. The 
minority, in this case, • is led by Johnson and Winckel who argue rh~t-only 
untrained s ingers exhibit registers and that it is only individuals n~t yet 
accomplished in singing who distort their phonatory productions in a manner 
where various register qualities and.. breaks become _apparent. They also 
argue that many great sin4ers developed their voices without even being 
aware of the register concept; that "smoothness of scale and tone" more 
functionally relate to good vocal development and habits than do approaches 
which train "sections" of the voice (or elements within it) in piecemeal 
fashion. 

When the two positions are contrasted, however, it becomes apparent 
that this controversy relates to what is desirable rather than to what 
exists in singers' voices. Consequently it is upon this basis that the two 
positions are r~conciled . In this regard, consider the relevant experiments 
that have been reported. Many investigators have demonstrated that 
accomplished singers can produce phonations in specific voice registers ~ 
even when vowel, fundamental frequency and vocal intensity are controlled. 
The di(ferences in register phonation can be heard even in those cases where 
the auditors are making blind judgments (i.e., those only on the basis of 
quality or tiabre). Fu.c.ther, acoustic differences can be observed in the 
spectra of tones sung in different registers. In any case. the contrasts 
are even more apparent when the controls are removed froaa the other three 
vocal paramenters f O• vowel, . inteJsity) . Thus, the models. data and 
descriptions provided by investigators such as Titze, Sundberg. Bellussi and 
Hollien simply cannot be ignored. 

But bow then can these findings be made to compliment a "one register" 
position? Very simply. If the singer is trained to mddify his or her 
phoba~ion in an effort to compensate for register effects and is 
successful in doing so single "register" (or no register at ali) will 
result. However. the position , of this coll'llllittee is that the voice 
characteristic defined es register exists in the voice of slngers and must 
be recognized as an entity. Of course, good teaching can remove or conceal 
its effects ~ if such behavioral change is considered desirable . 

2. Singing/Speaker Registers 

Vocal registers in singing and voice registers in ape&k..ing (or in the 
untrained voice) are different and separate entities and must be treated as 
such. It la conceded, of course, that these two particular characteristics 
may overlap in function and probably have collllllon physiological roots in the 
larynx. None-the-less, it must be recognized that, while vocal registers 
exist and are sometimes used in speaking, no attempt is made to " train" them 
out of the produc~ive repertoire of the speaker. Moreover, a physiological 
register (vocal (ry, pulse, creak) exlata in speaking one that is 
virtually nonexistent in singing. The •Ost serious problem in this regard 
relates to confusions resulting from re~earch reported in the literature . 
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Specifically, vocal register studies carried out 
ordinarily be extrapolated to aingera on the 
relationship (Brodnit~ warns of this danger). 
however , and to the detriment of our thiokJ.ng. 

) 

on non-singers cannot 
basis of some simple 

Such is often the case , 
'• -

As we have conceded, register• also can be observed lo the phonatory 
productions of singers. However, their uncontrolled presence apparently 
occurs primaril~ in the-voicew of the beginning, untrained and/or ~not-yet 
accomplished" singers. The artistic level or professional singer, on the 
other hand, work.& to remove or conceal the influence of registers on tone, 
line or timbre; that is• 1f tlae singers have been trained in the 
western/classic, operatic/concert mode. 

As it turned out, very little controversy occurred agongst the 
committee members. relative to this "position." Wendler, however, argued 
that because speaking registers are not easential even io artistic speaking 
(and do not result in probleus related either to education or perforwance), 
they constitute an academic issue of little practical relevance . Perhaps 
this position is a little extreme but, if Sonninen's suggestion that we 
provide tape recorded sample• of tone• sung in various registers 1 for 
distribution throughout the world) is to be implemented , we probably should 
structure different sets to illustrate registers in speaking and in singing. 

3. To "Remov~ Registers 

The third position ' taken by the co11111ittee consists of a paired set of 
postulates. As it turns out, this issue wae, at once, the most 
controversial of all yet the easiest one to solve. The postulates can be 
stated as follows: 1) The elimination or concealment of register effects is 
desirable for the classical/western, concert/opera mode of singing and 2) 
Register effects can be fundaaental to certai~ types of singing but this 
class of singer should be trained to produce those effects with a minimum of 
abuse to their voices. 

It should be noted also that Bellussi and Titze are quick to re~ind us 
that a teacher does not "remove · registers from a singer's voice; perhaps 
Wendler says it best, "Registers cannot be removed as they are 
physiologically given," Thus, it appears that it is important to conceal 
registers and/or their effect• by training the student to equalize or 
balance. the different sound qualities (from the different registers) until 
th~y are no longer perceptible -- that is, in those instances where soch 
QOdificaions are des irable and/or beneficial to the singer. We are reminded 
by Sundberg and Naidich, however, that there are valid types of singing 
where register timbre, or breaks, are used for dramatic effect -- or where 
the particular nature of the singing calls for production of this type of 
contrast -- folk singing al'ld yodeling for example. 

4. The Source of Registers 

The co11111tittee accepted the notion that there probably are two sources 
for registers the larynx and the vocal tract. Yet this seemingly 
universally agreed upon po1ition also provoked so•e of the sharpest 
differences amongst committee members. For example Sundberg is adatitant that 
a voice register ~originate in the larynx. On the other hand, Hollien 
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appears to have retreated somewhat from this position. Along with Gould, he 
now is willing to accept the possibility of mechanical reg,ster-type 
operations originating in the vocal tract (i.e., in the sup.fa glottal 
oral-facial structures) and that these e-ve~t• may be related to "singers" 
registers. Further, ffo!lien and Schoenhard concede the poasibility that the · 
so-called ltlddle register may illustrate thie class of events. In an effort 
t o establish a reasonable dialogue here ~ and perhaps provide structure to 
the issue -- Wendler (and Bellussi) suggest separation of ~egister model 
into physiologic and artistic categories. Presumably, the phy3iological 
element would be equated with laryngeal registers (and speaking registers?) 
whereas "artistic" registers .vould appear related to singing, to events in 
the vocal tract -- o~ even, perhaps o the use of registers for effect. 

To summarize. The dialogue relative to the source or sources of vocal 
registers ultimately led to general agreement that there may be multiple 
sources for these phonatory activities but that the larynJt is the primary 
source. However, it should be stressed that a substantial minority of the 
committee argued in favor of the source (of a voice register) being only 
laryngeal and that the other so-called register-like phenomena actually are 
some sort of quality/timbre events. It is doubtf~l that this issue can be 
resolved except by further research. 

5. Labels 

The labeling of vocal registers is proving to be the thorniest of all 
problems. As it turns out, a number of committee members support the use of 
"the old labeh-·" But what are those old ways and old labels? Note the 
confusion that would result from an atte.mpt to use the matet"ials presented 
by Figure 1 in resolving this issue. As can be seen, the figure consists of 
portrayals of the ef(orts o"f four authors to name, number and specify only 
the frequency extent of voice registers. In any case, are Garcia's 
materials, the ''old" ones ve should use? Are his ranges accurate for all 
singers? Where did t}le labels he uses come froa? What about his 
specification of three registers? Surely Carcia vas referring to the ' . untrained singer -- or, perhaps students -- when he structured his system. 
Are Appelman 's and Vennard's suggestions inferior to Garcia's? Surely these 
gentlemen are distinguished scholars and pedagogbts. Why, then, ' re the 
labels and ranges they use differeQt from Garcia's? To confuse things yet a 
little more, Hollien is known to have focueed hie efforts primarily upon 
non-singers or speakers -- but, is it possible that his estimate• and terms 
are valid for s ingers also? There are many other distinguished scholat"s and 
scientists who have attempted to develop structures such as those seen in 
Figure t. Add t?he work of Sundbet"g, Belluesi, Titze, Large, Schoenhard and 
others to the figure and the picture becomes even •ore scrambled. 

So, what is the answer to this problem of identifying voice regiJters? 
Befot"e listing the pt"oposals made by the comaittee, a rather startling 
position (perhaps one that should be articulated separately) must be 
pt"esented . This opinion . surfaced when the comaittee .embers began 
consideration of the ~label - issue and comaenced evaluating the sources of 
those labels used most coD11Donly. 

Although 
appear more 

the term "modalu may be overtaking the11, the two labels that 
often than any others (in vocal music anyvay) are · chest• and 
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89 
"head" -- with chest referring to the lower register -and head fpr the higher 
(if, indeed, there is only one , higher register) . As~all know, these 
terms are based upon singers sensations -- i.e., on the mech\nical response 
of the bodies of singe rs to tones,....9Ung at certain frequcrncies or within 
certain frequency ranges. The generic connotation of these terms is such 
that they suggest~ certain relatilQnships - specifically that the timbre for 
the lower register resides in the chest; that the quality and/or mechanism 
of the upp" r register results from activatJ.on of the .Y~b£atory properties of 
the sinuses and/or cavities in the bead or "m.ask." Once these entities are 
considered physiologically, and/or mechanically, their use as definitions 
for vocal registers can be shown to be illogical if not a bsurd. Lower 
register phonation r-esults - {.J-0111 operat1on of the larynx not fro111 
sympathe.tic vibrations of the chest to !'ow frequency sung tones. The source 
of the upper regi~ter again is the larynx -- not sympathetic vibrations ( to 
higher sung frequencies) in the face. In short, while the sensations felt 
by singers,. of course, are valid sensations (indeed, even the non-singer can 
experience them), they have nothing to do with vocal registers! It is only 
a chance relationship that brings the two into juxtaposition; that is, voice 
registers are frequency related and so are the sites of the sympathetically 
vibrating, sensation producing structures of the torso and head . What a 
classic case of misdirection this isl For three hundrea years, correlary 

\ 
but independent operations have been viewed as related -- even casual -- yet 
ther were not and are not. Worst yet, this seeming r elationship has l ed 
scholar after scholar astray -- lo the past anyway. Not so this co111111ittee; 
please note the following. 

As 
terms." 
registers 
values we 

s~ed, the majority of this committee rejects the so called "old 
Sundberg suggests that he would be most comfortable if the 

were numbered; Wendler agrees . He further suggests that tbe 
used in ' our dfscussions might be appropriate. They were: 

l. the very lowest of registers, probably used only in speakin& (old terms: 
pulse, vocal fry , creak), 

2. that (low) register, which is used for .most speaking and singing (old 
terms: modal, chest, normal, heavy), 

3. a high regis~er used primarily in singing (old terms: falsetto, light, 
head), 

4. a very high register usually found only in some women and children and 
not particularly relevant to singing (old terms: flute, whistle) . 

In addition, we referred to yet another "register" as "2A" and defined 
it as that "register" which is described by many voice teachers aa. in the 
midd l e of the frequency range; as one constituting an important problem in 
the training of many singers (old terms: head, mid. 11.iddle, upper). As is 
obvious from the research literature, this register is rather difficult to 
demonstrate empirically but it receives so much (subjective) support, it 
cannot be ignored. 

~ An alternate approach to the suggested one would be to use, as labels , 
a pair of tenns that kept creeping into virtually every dialogue we had: 
i.e., heavy, light (Yennard, Ne idich, Schoenhard) or a second set: lower, 
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upper (relate• regiatera to funda•ental frequency). Few, i ;>any of the 
co1111ittee appeared unco•fortable vith etther of these pair• of terms. 
Moreover, they do incorporate the advantage of functionally rejecting the 
middle regiater (they•are laryngeally oriented) ~ and they lent themaelves 
to concept& relevant to the conceal•ent of register effects. In any case. 
the comalttee iwith few except.ion&) appeared to favor'"'tle.rterms, generic 
terms. those that are clear and easy to understand (Koster, Hiller) . 

In Conclusion --. • 
A final iesue must be considered. Whereas logic, reaeoned opinion and 

the available research tends to support the five positions taken by the 
co111111ittee, . it muat be remembered that, even if they were to be adopted 
universally, these positions en serve only to structure the concept of voice 
registers and to defuse several long-standing controversies. They patently 
do not provide the inforaation necesaary to identify and operationally 
descrlbe all potential voice regiaters, to define the boundaries and 
characteristics of these pheno.ena, to explain ~heir origin&, sources and 
functions or ·to identify procedure& useful in their •odification or 
elt.inlation. The .. teriala and concept• provided by thia committee simply 
reault in a model that can be tested. 

Individual& such as Titze, Sundberg, BelluHi, Hollien and Wendler all 
have &Ullla&rized, reviewed and/or interpreted available evidence in attempts 
to identify anc!.. explain vocal registers. The •odel articulated in this 
report ahould asaist them, and others, in testing their approaches. Indeed , 
as nearly everyone on the collldttee has affir•ed, the structural 
organization established mu~t be testable on the basis of those perceptual, 
acoustic, physiologic . kinesthetic, aerodynamic and neurological approaches 
available. We leave aany iasues to be analyzed and understood. However, we 
hope that the work of this comaittee constitutes a reasonable initiative 
one that leads to the solution of the problem. We invite relevant input. 

' 

r 
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TliAT GOLDEN VOICE - ~T OR TRAINING? 

Harry Rollien -..... -.... 

91 

) 

The remarks to follow will be dir~cted almost exclusively to the 
singing teache~ and acrtD-g-~ach. For · purposes of this paper, I will 
combine these several related j>rofeuional groups into a single entity and 
refer to them all as "Voice Teachers." Please note also that, since these 
Symposia are focused on ~he care of the professional voice, the teruinal 
point of our interest must be the perfol"'llter. By performer, I refer 

~ priaarily to the artist: the singer; the actor. Figure l provides this 
relationship. Note that the goals for all the persons portrayed in the 
figure are depicted in it& top third - i.e., the performers and their 
performances. P.ote also the centrality of the voice teacher to this model 

and to the many professionals who interface with them. · Incidentl7, we 
must remember that iaany of these other professiouals are, in-and-of 
themselves, "verformers. · Indeed, the scientists, the physicians, the 
composers . the conductors each have an area within which they bet:.om~ _the 
"Principal .. . However, it 1.i1ust be stressed that - in relationtihip to the 
model seen in Figure l and the issues under disc~ssioo today - all of these 
other 1n<liviJuals sii.<ply are i;ervice persoooel· . That ls , they support the 
activity of - the voic:e teac11er and his or her efforts on behalf of the 
performer. Hence, they are placed in a position that i• at once basic, but 
supporti11e, to the teacher. Hore aoout th~se relationships later. 

1 

The question is asked: Is that ··golden voice" - that premier singer, 
that Oscar-wiuning actor the product pciwirily of the native tcllents 
and 11otivations of the artist or prilll&r1ly oL the 11odifications to the 
system (if you can accept the artist as an operating - if complex -­
"system") accomplished by the efforts of the voi'te teacher? Both positions 
can be argued. For exa1.i1ple, some individuals have been known to contend 
that top-flight talent only r~ely (perhaps very rarely) will be realized 
without the all-enco~passiog efforts of that advisor-mentor-tutor-friend: 
the voice teacher. It also is argued that about the only function that can 
be assigned to the voice teacher is that of teaporary guide; that they only 
aid the performer and sort of aim them in the correct direction. People vho 
take this position stress that · talent will overcome all odds . Which of 
these positions is correct - or does the truth lie soaaevhere in between? 

Part of the answe.r co this question might be revealed by examining the 
attitudes and opinions about voice teachers held/exhibited by the people 
vith vhom these professionals interface. It appe.ars that it might be useful 
also to examine the attitudes and opinions voice teachers hold about one 
ano~her and about their profession; however ~ approaches of the second 
type can beco~e rather personal and will be mioiuized in the present paper. 
to any case. the reeutrks below should be vl~ved from the following 
perspe~ives. First, I 11ust confess that, no matteT how much 1 might want 
to be one, I ac not now and never have been an accomplished singer; ho1irever, 
I have listened to many singers both professionally and critically. Second, 
I have spent soue years now vorld.ng with, supporting and studying the voice 
teacher . Third, and perhaps 11osc important, I have been greatly privileged 
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to carry out research in collaboration vi.th over a. half-dozen leauing voice 
teachers and. nappily. ue have been able to jointly publish a number of 
these studies. Fourth. as with the voice teachers. I have spent a 
substantial portion of my life developing talent . In many ways. budding 
scientists are much like student singers or young actors . Finally , I do 
indeed carry out research on voice (including t~at on the singine voi~e) so 
I am not naive about many of the issues involved in the processes being 
discussed at this Syt1posiui.i . Thus, while not a voice t eacher or performer , 
I subMit that a view from my side of the room may be useful . 

Angel or Devil? ) 

Th~se a re some of the attitudes that I ha ve observed . Some su~cessful 
perfor1~e rs s i mply idolize their teachers; occasionally to excess. Othe r 
per forue r s a re qui te grateful to their teacher or tedchers, and are both 
vocal and intellig~nt in their statements about them - They maintain that it 
is a i>a lance between taleut and training that leads to the very best 
results. Yet anotnec subgroup ( among the succ~ssful artists) appea rs to 
number among its boundaries, those individuals who are no t particularly 
6r a t eiul to t heir reache.rs but who see.111 to be quite dependent upon them -­
and perhaps unna turally so. Finally, a few perforae r s a re quite negative 
about their teacher or teachers , denying that thes e individuals made any 
relevant contri~ution to their success . \fno amon8 these successful artists 
ar~ correc t in thei r juJgeU1ents? Some de termination of the accuracy of 
these statements is required as the opinions voiced mate r ially impact upon 
the main question be ing considered in this dia log. 

Before proceeding, however. the opinions of s till other groups ~us e be 
considered. A failed perforuer or "nonar tist" can be most critical of voice 
teachers. It appears that the best these individuals can say about the 
teachers of i nterest i s that they "soQetimes" aid the student perfora.tr, •t 
least ini tially . by useful introductions or occas ional advice. At orat . 
the teacher is thought t o frustrate (and even block) talent and 1• •~ld t ~ 
have " ruined .. great voices (or great actors) . Obviously. st~tc~cnt• 'r 
individuals who have not achieved a reasonable measure of •ucc~*• ; y• t ' 

-- 11 i red ·• .a' ; • · given little credence. Howeve r they cannot be tota Y gno • · ·· 
- • l cxpr~•• • o-• while the opinions of failed performers obvious Y are • ·· 

ange r / frustration, t hey also can disguise certain unre•olvcd l • •~r• 
totally different natu~e. 

It is not 111embers of other pri.>fessions who are oo•t crl: S' • · 
t eachers . Rather, it is the voice teacher• the"ael Yr• .,.. " · · ' 

Certain Llemllers ot other t l•• :. :: · •• · greates t censoca : Of course, 
not understand the nature of this field o~ not to undcr,· c~ -·.· , 

_, b the vole• tr•c ~r , approaches and / or terminology ecployeu Y Ste ~ , , 
of view, however most of the attitudes exhib 
dCtually result f rom blocks in co.amunication or (r~~ : r 

• tside o( t h e ! r .,- . ·' 
they have in r elationships or events ou .. . r , .. 

t critic os A ,J . 
any case, it appears that the severe& to , , . :r . . 
voice teacher. While this problem tend• · 

.. 
. .. 

. . . ' 

co111petition among these professionals, ~~~. ~.;~ .. ~=; ~ ..... . 
explanatioq. to the s tatement iude at • • ~ • , .. : , , , , . 

( i n effect) th.a t .. .. r . 
voice teacher? She said t , .0 i.: c : ,. .. ..... :, : .a : r: - : · • • 

apologizing for that myriad of incompetcn ' . ·- . . r .. 1. I remeaber. • lt t1 :: .. . . ... r . • .. , •• 

the fi~ld. Another eX&IDP ~· himself •• ,\ll!>U rt' .; .1 :.1 r , C" I . .:~ r : • r ; • ~ <' 

co-panelis.t a voice teac er . , 1 .• • c .:.1 .... c : :.c :; 
teachers that they were at the workshor he . ... ~ . i..w r l·:.:1 :: ,: ~ 
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all wece "failures " ! He went on to ipdlcate ~hat he could 1tai;v tit! ., 
stateoent because they al .. had wanted to be star performers but, ( J 1 1111· 

in that a1.ibition, had set ted foe the role of teac he r . UndouLted J y t Id •• 
panelist • was correct ~bout s ome of his audience but certa inly not all 01 1 , 

l . 
lronlc~ l.ly, the IJOii l penetrating dCcusation he ma<!e was ir.ipl.ied iu llatur . 
rather stated. It WclS that these teacher'lf ere by-and-bcge Ul-~r1.: p..ir . . 
for t ileir vrofession primacil y because they hdd pcepared for anoth~~ 
( tha t of bein.,; a performer). But • •• how much closer are we to dnswerin·~ our 
pr i111a ry question by d teview of the good press or bad prest1 directt:!d JL Luo.: 

vrof~~sion? Ib r ea...t,i t y , we !,!!. closing in on it as some of the positions 
and relat ionships art1culated above have a bearing at least upon why Jn 
answer doe& not become readily obvious when the question i s asked: that 
golden voice 1$ it talent or training? 

The Func tion of a Voice Teacher 
• 

Perhaps it vill be possible to s truggle toward a reasonable ans we r to 
the ti tated ques tion i f we begin by attempting to understand the functions of 
a voice teacher or t he .skills/talents ao individual in this profession 
must posses. Conceivably, all a voice teacher needs to be is a kindly 
person who supports the student with words of encourageoent. Or, given a 
different type of personality, mayhaps the voice teacher simply needs t o be 
the s tudent's motivator or disciplinarian! Aids of these types certainly 
would be appreciated by many budding performers. But, if it is true that 
the voice teache r is naught but a kind of adjunct to the student or 
pedon,,er, then t he t alent/ training question must be answered on the side of 
" talent. · 

\ 
On the other hdnd, possibly there ace s~ills and gifts, beyond those 

s uggested clbove, that must be exhibited by the voice teacher. What wight 
they be'f It i s my opinion that many of them are articulated by Figure 2. A 
brief review of these at tributes would appear to be in order. 

' First, the voice tedcher indeed must ~ a friend to the s tude nt oc 
~erformer. Talent is a f r agile euc i ty and QUst be nurtured into ua tur i t y by 
t he mini strations of individuals wno are dedicated to this task . It is 
important t lla t the voice teacher be the student's "fr iend'' even if to do so 
means applying behaviors that are not 11lways understood or even 
appreciated . Howeve r , to function in this role, (and to be a competent 
instructor) , the voice tecicher :uust be a reasonably good practicing 
psychologist with both technical knowledge about personality and insightful 
perapectives relative to the elements vhich underlie specific behaviors -
especially negative ones. Indeed, it is not enough to be well-meaning in 
bis regard as behavior modification is not always a positive and Wlturing 
force; it can be dangerous if mishandled. The voice teacher must have 
specific training i n applied psychology and · must be intuitive and 
insightful about personality, learning and overt behaviors of all types. 
Some exai.Dples will be employed to illustrate this issue later in the paper. 

Second is teaching. The voice t~acber must have an interest in, 
enthusiaso for and specific training in teaching. That is, the voice 
teacher must be well grounaed in sound teaching techniques and a iudividl·~l 
who drifts into this profession vithput obtaining fonaal training in 
teaching does his or ber students a distinct disservice. Moreover, it 
perhaps is just as 1.lllportant that he or ahe possess a high level of patience 
as we all know that to be associated with talent e&n be quite taxing . 
Indeed, the patience shown by some voice teachers of my acquaintance is 

-281-

-



) 

/ 

95 

nothing short of miraculous - at least they demonstrate .level s of s..: Jf 
discipline not custoLlilril y required of like professionals . Voice tt:ucuc r •· 
a lso must possess s pecialized teaching techniques '{such as imasery) · LllJt ., 

a re not among t he usual compleaAent of ordJ.nary t eaChers; they must possess 
the talent to travel beyoa\d....the traditional; they must posses the faci 11 t y 
to draw out those gifts oft hidden in the s tudent. As is well known , all 
students • do not process iuformation ln the same manner. The voice tench..:r 
t hen, needs a repetoire extensive enough to convey the ~eaning/pcoces~e~ 
i n t ended. However, these seemingly '"spec.l1!1'l or extraordinar y"" gif ts 
possessed by some voice teachers have led to wha t might be identified as 
cultism. How often does the outsider henr: ""Oh, the CleetflusLer method is 
the ~ one thclt can lead to the devel opment of 4 great singer, .. 
"" Cer~ainly , Ciiarly uswump's approach is s uperior to anyone elses."" ""You 
can ' t expect to be a gr--eat singer (actor ) unless you practice rolfing... Is 
not such cultis~ counter-productive? We all know that there i s no single 
way no '" pcrJcct' way - to do anything. While we all should learn from 
others in any and all vayti possible , elevatiou of any individual to t he rank 
of ""gur u" does both the teacher and the field a disservice. Worse yet, in 
so111e cclses it 1.11ay prevent members of related fie lds from identi fying i n a 
positive manner to yours. 

The voice teache r must be an accomplished musician . To be less, 
suoverts the enti re profession. ~or i s the training and talent necessary to 
become a practicing mutiician trivial. The ability to apply th~ necessary 
1.11usicology to t he tclsk of performer develovment is twofold. An initial 
r equi rement is that the voice t eclche r koow 1) a substantial nWllber of scores 
and coupositions and 2) many different kinds of music from 
pop-to-western-to- operatic. Indeed, the types-ltinds-styles of mutiic about 
w~h the voice teacher needs t o develop knowledge ~ and competency - is 
extensive in the extreme. Second, the voice teacher must be able to sing 
reasonably we~ and/or play inst ruments other than the voice. ¥erhaps more 
important, it is required that he or she develop a critic.al gusic sense, one 
that permits him to carry out the all- important (but excrutlatingly fine) 
student evaluations. Tangential talent/training in languages and the 
theater (and t heater lore) also are required .of the voice teache r . 
Certainly; some of these skills are a~quired via experience but ~ost demand 
intensive study ~ fo r1118l or pe rsonal. 

To teach, co ruold , to raotiva te the aspiring singer or actor (or the 
performer who needs some type of rehabilitat ion) also r equires that the 
voice teacher have a good functioning knowledge of acoustics ( including room 
acoustics, theate r acou~tics, acoustics of the vocal tract) plus an intimate 
knowledge of huaan physiology. Lack of fundamental understanding about 
physiology and acoustics can lead to abuse of the .. systeu'" by the pe rformer. 
To • be speci f ic , no voice teacher wants to '"ruin" a voice - or voices . One 
of the best ways to avoid t his danger is to employ knowledge about hum&n 
physiology and the internal / external acoustics associated wit'h s inging and 
speaking in ways that help the ~tudent avoid stressing their ~cbani81D. 
Just as i.tsportant as ini ormation about each of these areas is the knowledge 
about how they i nterface with each other. Inde~d, it is pointless to 
dttempt co elici t sowe phonatory production of a particular type or level~ 
if the singer s imply cannot perfono in the aanner desired. It is just els 
important to under~tand an i ndividual's limitations as it is to be aware of 
his/her potential. 

A paral l el i ssue concerns the health of the student or pupil. Not only 
must the voice teacber be a fair "country" dJ.agnosU.cian with respect to the 
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technical problems related to singing. he OJ'-khe also must possess sensitive 
antenna relative to each student's potential medical and}or psychological 
problems. Of course, ~ hWDans do not co~e equipped with this type of 
sensitivity; rather it must be learned. None-the-less, recognition of th~ 
early warning signs of voice disorders (for e:x&ADple) "'bc..-any medical 
problen is necessary if the voice teacher ls to appropriately meet his or 
ner responsibilities. 

Finally, the ,question must asked: how can a voice teacher post>ibly 
be sucC'essful if he or she does not1>0ssess ~xceptionally good, and highly 
trained, hearinc;? The teacher must be ¥ble to hear subtle differences among 
proJuctions; cust be able to . store, process and match complex si6nals. 
While little foi-..lal traiuing is available in basic ueurosensory function, 
this ability, nonetheless, constitutes the capstone relative to the 
effective fuuctioning of the voice teacher. Moreover, such talent (i.e. , 
the extraordinary processing of heard sounds) would ap.,ear to provide a foci 
for all of the other talents and skills ~ both native and acquired -­
exhibited by the voice teacher . 

A Perspective 

To summarize. the talents and developed skills that must be exhibited 
by even an average voice teacher are remark.able in their extent (see again 
Figure 2); undoubtedly the lis t is even longer as a number of items surely 
have been Olllitt~ . Further, I will wager that the majority of the voice 
teachers at this Symposium are not consciously aware of the magnitude of 
this list. Yet most, if not pll , of you possess this awesome set of skills 
and talents! As an aside to this position, it also must be pointed out that 
more at tention must be paid to the structuring and/or development of 
criteria necessary for the enlightened selecti9n of new voice teachers and 
the organization of trainiug progra~s designed to provide them with 
appropriate s~ills. Pernaps the list seen in Figure f could be utilized as 
a partial basis for educational programs of that type . 

It now should be obvious that these remarks bear directly upon the 
talent/training question c.).ted in the titl~. That is, if voice teachers 
play on~y a mini111al role in the development of successful perforaers, why do 
they have to exhibit such an extensive array of talents and proficiencie• 
themselves? Hore to the point, cannot the answer to the talent / training 
question be found articulated by Figure 21 Of course, those characteriat!c• 
or talents neces$ary for the beginner to evolve eventua.lly into aa 
accomplished performer must be present in the student; however. the promise 
of th~se gifts can be realized only if they are released, nurtured and 
developed by the teacher. Jwit as the premier singer or topflight ac~or 
must have talent sufficient for accomplishment so must the voice t~•c ~r 

• b rfonMf I• to ~ effectively apply his or her substantial talents if t .e pe f 1 "' . r 
s uccessful. In short, it is possible that the queation ° t~ r 

training can be answered by the single word: BOTH? 
b serve to a v; ~ - · 1 ~ . • 

There a:>e, of course, many other proofs whic c:&nct th~t •n s ~ r rc !: · .c 
cited position relevant to voice · teachers. The f:clto• •r•• .: r .t :: • . r • 

number of music/acting conservatoTies, school.•• h ·~n-4lnd:nr' st .... ! . · · • ; 

exist throughout the world •hould be proof enoug ·'"'°' ·.-.usr..: . , n.i :.. 
is, if " talent will out'"• why the necessity for ·~ ~ny In ti .•· ~ ;~ t,,r: .• r 

and for so many voice teachers? Another proo r• . ·~ h 
the voice teacher with the many related profca91 ion• •ccn ~:l :·: .:ur l" · · 

f t lent Jcvc l u;•:"'Clll .and ll!c .:.c y 
centrali ty suggests both the coa.iplexitY 0 a 
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role played in the process by the voice teacher. Even when the perfor m\: r a .• 
attenoed to (directly) by one of the cited specialists, the teacher prutJ.a ld '.. 
was the one who first identified the problem and/or made the re fc rc 1 · 
And. . . what a vast array of specialists there are with whom tit~ v~i~~· 
teacher UIUSt interact. The singer does not -- ana probably should not -­
have primary interface with these individuals. Rather, the yoice t<!at:n\:i 
must be the person who mt!d iates these processes. buffers thy..pferforllc r iru .. 
other professionals and interprets what is known to the singers ano dctur s 
in terms that are useful to them. 

The Teacher's Responsibilities -~ 

!t would appear that some specifics now are in order. As has been 
stated, it has been deoonstrated that the skills and talents of singin~ 
teachers must be quite, extensive -. Furth&r0ne-~eacher must be a s table 
interface between the performer on the one hand and the •upport profession3 1 
on the other and the stress here should be on the word stable. 
Moreover, the voice teacher 111ust be able to attract appropriate 
professionals. interest t'hem in the problems of performers anJ then 
incerpret and/o r apply t he gained inforcnation. What an awes01De task! Even 
the . oore eminent aud successful teachers froia among your group have 
struggled long Hnd hard to accumulate the knowledge and skills in those 
areas that tht!y rotust possess and apply . Moreover, even those of you who are 
senior, successful and prowinent can benefit from an upgrading of your 
intellectual repetoire . Three examples should serve to illustrate the type 
of problems the voice •teacher can face and, perhaps, approaches that can be 
useful in 14.itigating them. While these problems/challenges can take any of 
several forms, three among the uiore prominent are: 1) the problea of 
oversicaplificat1on, 2) the problem of assimilating new data and )) the 
milising information problem. I will at t empt to use a vractical example to 
illustrate each of them. 

The Oversimplification Issue 

Voice teachers sometimes are forced to deal with a complex problem in 
an inappropriately simple U1anoer. The cause of the problem may be rooted in 
the training they receive, in that appropriate data are not available, as a 
result of tradition or due to any number of reasons. The end result ik that 
the voice , teacher finds himself or herself approachin.g the issue as though 
it were a simple entity that bad a simple solution -- yet vith an uneasiness 
that does not always reach the concious .level. 'nle sensible approach, of 
course , is to challenge each and every concept ' one bolds. But ~Ht a 
tedious, time consuming and inefficient procedure? Perhaps a better 
approach would be to continually scan the literature for references to those 
issues that cause you even QJ.ld disco&lfort. 

The following example may serve to illustrate just how the 
oversimplifications of a complex issue can cause t-be voice teacher some 
difficulty. Incedently, I ask your indul&ence with respect to some of the 
terms I use as I am aware that none of my definitions/labels will please all 
of you. The issue : I am sure that we all will agree that good vocal 
projection or "focus " is of substantial consequence to a performer. Indeed, 
to be hear4 is of first importance to the singer; to the actor. In turn, it 
would appear that the singer's formant (or "ring" ) contributes materially to 
"focus". But ••• what for.,-nt ie this to which ve refer? Is there actually 
such an entity HS a "singer's formant"? And ••• t,f eo, where is it; do all 
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singe.rs exhibit it under all conditions? Thia concept aocl ita 
consequences - seeu siiyl.e, yet the questions that could be aak.ed about 
it appear endleSS.---Eved 110re to the point ia that aan:r of you accept the 
presence of thla , the ·singer'.• foraant• aiid will ate.mpt to train students 
to produce it . Yet a controversy about ring baa been raging for years. 
Still more important, a corpus of relevant information is slowly being built 
as a result of observations/research carried out by phoneticians, voice 
scientists, engineers and phyaiciana. Indeed , it ia difficult to read any 
of Sundoorg's analyses (of ring) and continue to uintain tha~ singer's 
formant is a simple , single event of an uncomplicated and uncomplex 
nature. To understand the extent of this problem, please refer to FigJU'e 3, 
it provides infor111ation .about the presence and extent of a dnger'a torment 
when several different classes of women produce a variety of phooation1. 
Rere it can be aeen that accoiaplished singers exhibit 1oraewbat more ring 
(i . e . , energy in the frequency region around 3000 Hz) than do student 
llingera, and that bot I• of thoee group• exltibit more evidence of the singer' a 
for11ant than do nonainge'r profe&1ional musicians and just ordinary people. 
But, these data show relationships that are even more important than thoae 
c ited. The primary one appears o,bvious. Whe,p vocal,,111tib•k.f 1a iu.creas~d , 
so is the acoustic presence of ring (and its percept alao) . Now consider 
the data s hown in Figure 4 . Here the subjects are men and the exped.ental 
variable i1 sung frequency level. Note that a hierar chy. again exists among 
the eingers, atudenta, musicians and controls . But, in thla case, see bow 
the. acoustic presence of the singer's formant covaries with the funda.111ental 
frequency being sung. 

Are these data of any relevance to the teaching of singing and/or 
acting? Of course they are I Row can one teach a behavior without a 
fundmaental understanding of J.u nature or function? Consider the present 
case. Here, the understanding of the complexity of r ing involves 
comprehension of a substantial nwaber of relation1bJ.pa (even before the 
teacher atteupts its mAnipulation). Obviously, a voice teacher hai to !Jr•t 
bring an awareness o( the proble.11 to concious level. Then, he or she ,.,,., 
find, i nterpret and apply data about the issue. I n order to do •u . A 

functional appreciation of the rele'HUt scholarly and/or acfent 11 I L 

proce11ses is necessary. Indeed , those voice teacher• who ~c ;cct . ... " 
inform1tion out-of-hand probably would not be t1ble to locate tne rt' lov.· • 
infonaation in ctie first place - much less under stend alid 1nterprc' It· 

But how cao you caake a reasonable decision vhen controvcr • 1 ••J• ;• 
There are many efficient approaches . For exaaple, if you tl a4 ' '~• , . 

author• diaagTee about a 1ubject of interest to )'dU. you can •rr:! • : ., ·' · · 
of t eats. Do both of them provide data to bilck their reipc-c · 

or does only OQe of them do ao - or do neither? lo'htch r : ' • • 
in their arguements• which carefully and logically butlt.1• .. : • 
Are the points pre~ented consistent with construct• ~·ou ' 
In any caae , it i• possible to .. ke enlightened Jcet•l u~• 

, tbe.y ca.a be revardJ.ng. eovever , your succe_.• h~ rf'" • · -# 

will1-ngne.s1 to critically e.xaatae those old • a1 l :ph .. ... ·· .! 

at least the ones that leave you vith a di1quletJn~ It .~ . 

The Problem of Accepting Nev Dafa 

Voice i 8 are faced with ch..in .: : :: ,: 
teachers aomet me d b st J\!Vt'loi••·J . tr ... : 

challenge even their s trongest an e '"' 
or postulates can appear to contradict soc\! 01 wiur 
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institutions; tney ca n be concepts about whici\ you ar t! no t uneasy vr cvcio 
concerned. How du you deal wito tnese chall~nges? 

In order t o focus on chis pr oblew, let us f1 rst consider vu1...d 
registers. Of course, some autnors (eVt!O some scientists) will cl.nm t ll•ll 

vocal registers simply do not exist; most of us will concede that thu y du 
however. Moreover, it took many years of inquiry, research ant.I deba t~ 
before even cne most basic pr1nciple6 about voice regi s ters began Lo La~c 
shape. Indeed , most of us will now agree that: 

l) Voice registers exist and they do so in almost every 
pnysiologically normal human being. 

2) Voice registers can be identified quite easily in the speaking 
voice. 

J) Voice registers can be extensively modified or manipulated. • 
That is , their effects can be mitigated; perhaps they even 
can be removed f rom the phonatory pr oduct of the singer. 

4) Even accocplished singers can reve rt to rer,ister production 
if asked to do so. 

Furtner insights are being developed about the actual 
physiological / acoustical attributes of voice registers ~ aoout what they 
sound like, how they can be modified and the relative contributions ~ to d 

register) mac!e by fO, spectral energy and telllporal pat.terniug. One even 
might think that enough is known about these phenomena that t11ere will be 
unanimity aaong voice teachers relative to their natu r e and extent -- and 
about effective modification techniques. Such appears not to be the case; 
rather , there still is extensive controversy about chis~tity - - anu labels 
used to identify it. 

It must be conceded, of cour~e. that there yet is much to l~arn about 
voice re6isters. How many are there ? Ar e speaker ' s and singer's registers 
actually different? Do singers have a "middle" register? Ar e all registers 
iotimat~ly ' related to phonatory activity ~or, at least, some sort of a 
laryngea l• event ? Does the excessive use of register breaks damage the 
voice? And what about those labels; do they aid, distract or even mislead~ 
The terms "chest.. and "head .. are good examples of this final case. These 
terms have a long history; it is well known that they are based upon 
singer's sensat ions. But is this the best way to classify them? Of course 
not. Vocal registers occur in the larynx, not in the chest or head. It is 
just an accident that the lowe r frequencies of the modal register vibrate 
the large cavity of the chest~ and the higher tones of the upper register, 
the smaller cavities of the head or ~ask . Of cour se , the s inger's 
sensations are valid ones. It . is just that they have nothing to do with 
vocal registers -- and. hence, by their natur.:, the terms "ches t ·· and ··head·· 
are not just inappropriate, they actually are cisleading. Ironically, _they 
have served to complicate the controversy about registers that has been 
going on now for near ly 300 years. 

Io any case, the knowledge needed by the voice teache r to pe r mit him or 
her to s tudy th~ pheno~~na directly ( research) or indirectly ( discussion; 
reading) in reldtionsnip t o their field it> substantial. Manipulation of 
these phenomena (i.e., teachiogj r equires extensive knowledge also. In this 
regard , I submit that casua l s tudio or conservatory discussions about a 
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' given issue or pronouncements by a individual not conversent with ) 
appropriate information are inadequate to the task. ~ot are musicology 

• 

~~~~~es1n~~~~e m~~~u~:~~:: u;~;:~o~~:;.~r:e~:~~~;~pe=t~:.fun::~=~~al1~::r~~= 
challenge: the cen trality of voice t eachers requires that they interface 
wi t.h , and synthesize, all the .per forming a rt s. To do so r equi res extensive ­
f onnal training in , or the selfstudy of, the physical, biological, 
behavioral and medical sciences . Such i s the case, anyway, if the changing 
concepts a bout vocal register s are to be_und~rstood and useful processes 
developed. • 

The Missing Conce?tS Probleg 

The voice 
ones that can 
devestating to 
all . Such a r e 
follows . 

. teacher has to deal with ye t another species of problems -­
take a variety of forms. Moreover, they can be particularly 
the teacher as he or she may not be aware of their na ture at 
t he ~issing infon:iation cl asses of pr oblems; an illustration 

The r e ls lit t le question but that the voice teache r has a more intimate 
rela tionshi-p with his or he r studen ts than does the coach with his athletes, 
the sergeant with his recruits, the professor wi t h hi s graduate assi s t ants. 
The r e lationship in this case probably more closely parallels that of a 
psychiatrist and his patients. In any case , t he students of v.oice · t eachers 
have been known (and often) to exhibit very positive behaviours toward t hem 

included are expressions - of l ove (even physical love) , gratitude 
(sometimes intensely so), admiration, support, friendship, tenderness and so 
on. These r esponses can take other forms aaso; fo r example , the student can 
be quite demanding and exhibi t behaviors such as: dependency, idolizat i on , 
jealousness, suspiciousness and so on. The intensity of the relationship 
(whatever it is) may wax and wane from a healthy one to one tha t can be 
rather suffocating to the teacher • • Suffice t o say that the voice t eacher 
a nd the student performer do not just have an instructor-pupil relat,ioosh1p; 
they are friends, colleagues , compatriots. 

The change i n this relationship, 1f and when i t comes (and it often 
does) may be gradual or abrupt. lt ' may be si·gnaled by a great or •mall 
success or failure on the part of the student. Further, the change i n the 
relationship lllay take a numbe r of forms. The s tudent way increase hh 
dependency to uns ustainable levels; the demands on the t eacher may incrc4 ar 
to a point where t hey a r e intolerable: .. You must fly to Vie nna to be vll h 

• -- " ~ I knov you h~ ·.- r me on opening otght; I canno t go on without you. .. 
h • t ~A Vr Margaret te there For a lesson but I must t a lk t o you rig t nov. 

failed and ~ must do something about it.·· ln some inauncc• • t ... 

teacher is flattered by these demands. Do they no t deaonstrJt~ 
intensity of the relationship? Do they not prove that• vithout i.u ; r r ~ 
training, this s tudent could not have s ucceeded? . 

Io yet o ther instances , the t one of the demands is mucn =or•· : ..... .. : · · ·· · 
"I am failing because you have failed me." "You nu lon~cr unJ4" r ··• ·•··.; 

d t me Statc::icnt li . i : ;:, ·•" 
problems." ··you pref err your other stu ents 0 • 

h 11 ni d 
demands oft..:n 11n.1cc c ; t .1 :. ~ , . • 

t ese usua y are accompa e by d l • 1.. . r 1 • L ., 
undeliverable ones. In still other instances the stu cnt ~ ~P : · · 
away, or he or she may become openly hostile· In any event• ':a: vo l\' c 
teacher ultimately feels hurt • abused• contus..:d .inJ 1 eve ~) 

lf i -1 t Th vow· "I'll never go th rou~ll thia; .t j\.Jin . se - Tee r uu.na ory . e y may · 
Al.as, they often soon enter into s imilar relationships. Why ..i u they Jo so! 
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' Simply because there ace mechanis~s at work that are not unders tood 

voice teacher (missing concepts). They simply f~el inad~quate 
attribute t he s ituation to the "well known" artistic t_eraper111ent. 

by the 
or 

Yet th<! cited mecnanisQS can be easily explained. risk any psychiatrist 
about them. Specifically, tht y ~are called positive transference ( in t he 
firs t Cdse ) and ne~ative transference ( in the second). Just knowing a bout 
transference, how and why it operates as it does, should be comfor>in& 

.in-and-of-itself . No long,er must the voice teacher live with the pain ':ild 
gullt resulting from relationships of the types described above. But , the ' 
appeasement of discomfort is not enough. A mor e formal understandio~ of 
those mechanisms that underlie , the tz;ansf~ence p~ocess. will permit voice 
teachers to stabilize their • own relationshrps/behaviors and assist tneir 
students in avoiding manic/ depressive-like swin~s in their emotions ~ 
especially ones that could result from the cited process. In a ny case, t he 
transferece process .is reasonably well understood and can be dealt with 
effectively b¥ the koowledgable teacher. 

And what is t he "moral" imbedded in, or implied by, this third 
illustrati~n? First, it is suggested that, the better prepared (in all 
areas) the voice teache r ls, the less likely it is that unrecogni~ed 
problems will degrade their effectiveness. ·specifically , for~al training in 
those areas that underlie (or are relevant to) the teaching ac tivities of 
the voice teacher are a must. That is , aspiring voice teachers should train 
in those areas of medicine, engineering, psychology and phonetics which can 
be used · to support , expand and supple1J1ent those they complete in vocal 
music, theory, cocposition, theater and so on . 

Conclusions 

The ({Uescion was c1sked "That .Colden' Voice -- l s It Talent o r Training?" 
The .1n1>wer is clear. If the potential fo r greatness is to be realJ zed, the 
perforraer Qu~t be both singularly gifted and expos ed t o high quality ~ and 
sustained education. The pu rveyo r of such training is the voic~ 
teacher. In ~urn, the voice toNcher also must ~ talented, but uore 
importantly he or she mus t be fully trained and qualified in a. number of 
important and relevant areas~ i.e., areas in addition to the traditional. 
lo ~rder to enhance the process, I would recommend that voice teacher s take 
the following actions: 

l) Exert pressure on individuals who lead their training programs 
to expand and upgrade them. 

2) Become more aware of their centrality to the entire performe~­
performance proc~ss. 

3) Organize their resources and consultants in such a manner that 
gap' in their background (if any) will be r educed or removed. 

4) Aid the less fortunate teacher rather than just criticise. 
5) Continue to develop that talent. 

lo closing, let me reiterate the fundamental points of this paper, viz. 
that the voice teacher is central to the enti r e performer-performance 
structure and that he or she must be able to interface with diver gent 
specialist groups in order to motivate them co aid the performer. However, 
the centrality of he voice teacher is, at once, a reward &nd a curse. 
Their ability to develop and control performers and ultimat~ly the 
performance is dependent upon their : 
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l. 
2. 
3. 
4 . 
5. 

Talent ) 
Stability and patience 
Motivation and willifitness to prep~re others for prominence 

,,Understanding of the arts and fellow artists 
Formal training in a s ubstantial number of fundamen t al 

disciplines . 

Hence , they 
information 
interest of 
ouc relearch 
of new da ta 
milieu • • 

also must exhibi t the ability to : l ) extract and apply the 
gained from other disciplines, 2) foster ( and then caiotain) the 
sp~cJ.al~ts from other disciplines, challenging t hem to carry 
""relevant '$0 the performing arts , 3) ua intain an active revie1o1 
~nd 4) interpret and apply s uch ioforl!lation i n t he teaching 

The responsibilities placed on this s eg&Aent of t he teaching fie ld a r e 
substantial. I t is only by high levels of training and sustained motivation 
that the voice teacher can continuall y foster and enhance the capabilitie~ 
of t heir many students. Thus, while t he frustrations &Aay be substantial , so 
a r e the r ewards. 
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ESTROGEN RECEPTOR S IN THE HUMAN LARYNX: 

CLI NICAL STUDY OF THE SillCINC VOICE 

A.t.. Al:ramson, B.tl. Sctdubeq~, W.J. C:ould 

I l:TRODUCT JON 

Then~ are- c on tlictint, repurts iu tile liLCrdturo: r.:0ardl11 t,; thl! effl!ct s 
of the Yens trud~ cycle on vocal ~uality. W11iLehtdd t:t al. ( 1~74) r cpo rceJ 
meas urable c ndnges in Vt)Ccll -.u.ility JS u1..:a:.ured by c11a ngei> in S!Jeccral 
analysis in t he perioJ jus t o.!forc: 1nense1>. Broi111 (l~;j,!j s .. " a luw~ri11i; vf 
che iunda1Jl!ncal frcqul! 11cy in J ou t or I:! sub ice.ti; . CJ:>t: reµurt::. ..iiso sugi;esL 
Lhac but11 trained dllu u11L r.ii 11CCJ vu ici.::> c .111 1.J<!..:0 1111! hudri>i.: durin1~ Lht: 
p r emens t q1al v..irtion of ll1.: cfclt: \ S11lit1&, 1!16:!; Ucod11ll1., i'J71). 
C..iuvt:rscly, Silvcrwan dnd Zirni.1cr { 1';17~ ) l"cpurtcd tlldl Lhccc \JJS no 
signiiicdnt 1.1easucable pr e&JenscruJl ho,ust:ncss i 11 you11g wo11cn \.If Ln no vocdl 
training. · It is posi;iblc that the cl1a11~e::. 1.'hlch o.:cuc c1rc usuJlly sma ll, 
dnd mign t well be undecccceo in che r.:J j Q.("iL y of w"mc:o w110 do not 111ake gredt 
decands of their voi ces. 

One possible physiolot;ic c~utit: \or al tec<!d 4udlity during the 
premenstrual period is the reduction in estrogen levels just bt:fore m~nsl.!s. 
Abramson et al. (1983) Ce!JOrted sitnificnnt nuul>e r s of hi&h affinity oindiob 
si te s fo r 1783 estcadiol in hu~an laryngeal bio psy sam!Jlt:s. Ndrb• it z et al. 
(1980) and Aufdeioorte ct al. ( l!.183) localizl.!d estr.,,;e11 dccu1.uhtion in fl!tal 
mice and adult bJboons, respective l y. They found significc111t dhtci!Jution 
of labeled hor1none in che nuc l.?1 of cells in vocal cord 111esenchyme, 
laryngeal ad ieus dnd voce1lis 1nuscle, but 11Ltle or no '&lccuwulation in 
epithelial cells. As cdrly dS 1961 it h.iJ uo?c11 i;l1own tiy Scl11ff dnd liurns 
that es trogen cou ld affocL tlac quaUty of Lh<! mesy11chyua l ext rJ co:llu Jar 
a.1atrix which they callt!cl '" i; rouuJ sub:> tance. ·· They sug;.;ested ll1at lovere.1 
levels of estrogen cause a bl·eakdoun in ciocopoly,;accn.irides to s1.1al ler 
subunits, result1n1~ in a s:1ift of the so l -1,t:l equiliu r ur:i to tile s"l-stJtc. 
Altered u1e t abolic .lc tiviLy by est rosen-scnsl.tlv1:: l<tq•ngedl Cl.! lls an<l chdn1;;es 
in the qul!lity of tht: e;<traccllular i.1dtrix .:oulti 11a ve Hll effec t on the 
qua lity of the voi~e. 

We hdve investigdted tne 1Jossii>lc cnan1;1.!:> in vocal qudlity of 
professional singe r s durin~ Lhc pr et1o:nstr11dl pC!ri.,J . In thi& study we 
report ou the responses o f over 120 ti·ai11cJ si11bers to a <letJiled 
Guest i ouuairt: dl!aling witll thei r perceived ""cal ctuuiity just l,eforl.! and 
durin~ uenses. 
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~lf.THOOS 

Stdt i stica l info r mJtion MdS oo tdined by a survey. Five nund retJ 
quescion~aires w~rc: oistribut~d to prof~ssional sin~ers vi a doctors of 
singt! rs, operd co111pdnl..:s, 1.1u:;ic s...:nools. dlld voic<! ti:dchers in tll<! Un itl:'d 
SLdtes ,rnJ f rdnO.::t!. Ddtd is caseJ on tn..: 12fi questionnaires in1tially 
retucncd. An .:idditio11c1l _!(, r cspo11s<!:. fro.11 - Fr.incl:!, receivl.!u dftt!r tne 
stati:HlCdl t!VJlUdtH)llS I.IL(<! c.:o .. 1pl.t!t.:J. l.ltHt t!VcHUJted l:iCtJdra t.:l y dlt<J 
:;uppo rL ed u1..: d.ita. 

SihLers \1crt! ai."ed lO 111JlCJlc lh.:lr a~e g riJui), nornc1L ::.111,~inr, ran~I.!, 

histo r )' of mcuicat1011 i.ncluding o1r t11 cun trol pill dOu llCJ r •• 1one::., d,{e or 
onst!t 1Jf 1.1.:11struc1tioo, e~11e r i.:nce 1o.itll Llt!OSt ruat1 oo ( 1111ctn1:r no .Jisco• . .fort, 
slibnt or na r.-eu discoi.1rortJ , cu rre11t :.•cnstruJl sta t us ( 1.111et11cr regulc1r, 
ir re ~ulc1r, in menoµau:>t!, 1.1eooµJu:.c ...:or11'lcted, or ..i r c:gnJ11t) .and , 11nall1 
1.111etner they c1ssocic:1.Ced d cl1c1.11;e ir. Chee quc1litf dntJ func.:L ion of u1ei r 
sin&ini.; voice witn 11t!llstru.nion. At t11is point the qut!Stionni.irt! br1Jkt! int~ 

three separate units: ( l ) for tl10Sc! 1.1itn rl:!gU .Ldr menstru.il pe r iods. (Z) for 
those who were no Jon~er Pt!nst r uatinc,;, and \3) Ltiose \Jho had be·!n pre cinant 
a t any ti.~e. 

In tne section for 1o101.1tn whose 1ni:nstruc1l )Jl.!tiOdl:i 1.·.:rl:! regular, 
rl:!sponJent:. Wt!re asked co itienLify dt!s.:.ripcors tnat 1.1osr cledrly ... t!:.cri heJ 
their vocal function dnd quality Ju ring (l) vocal JCtack and ( ~) Ju rin1· 
sustai111!d singini; in the: davs j ust fJriO r to and Jurin~ menst r uotion. Twt!l v1:: 
descriptors we rt! ~iv~n f o r vocc1l c1ttdck and 21 for sustained singin~. 
Ft!spondents were then ~ iv.en a chdr t uf vocc1 l rc1nces and 1.1ere d:.~ed to 
indicc1te in wna.l l'art u r p.:i rt:. oi tr1\! lr ranr.e the d\!sc r ipto r s d;>pli~d. Tiiey 
were .t lso JS!•o..:d ~ if Lncre 1.•e r t! specific no~es wnC! r e tne chc1nges i n Lheir 
voice appea retJ, and 1 f tht!re vc:rc c111y notes in tnci r range "hicn beca 1..: 
uousdblc! uurfn& ch..: 1'len5trual dd)'S. Tn.e y were asked to indicdte tlic nu1.1be r 
of uays prior to 1.1cnstrudtion 1.1h1U1 difficul ly u..:;.1d11 .;ncJ t he Odys airer t11.: 
1.m::.et o[ thee ~1t!nscs vhen t~•o..: Jifiiculty ccastd dnd lne voice rl!turnt!O t u 

11or •. al. Thl:!y Wt!re cls"ev co cn.J ra cll.! rize tne t1 .. 1l•ll; ul" tht! oro:.l:!t 1.>r tul:!se 
vocdl uifficul ties f di>ru 1'L or i; r J\Judl) .. no the cii.1 inti oi t 11c return o: t i•..: 
\IHCe lO nonnoi. Tney l.lt!Cc? dSt..t!J ii tney 1ic1v.: LO stO)J ::.in.,in. c1ltoi.;ctnC! r Jl 
c1ny tlm.e Ju rin :; cni: 1.1011t11ly c:: y cl., antJ if su wnt!n df1cJ "111y. The cl!J::.~n , 

'iu.:stions ve..i .. _t vlcn wnet11c?r they h.Jd eve r suoi; unaer a contr.icc lloJl 

reledsed tncm fruu pt!rio rmi.n: resvonsibili ties durinc their veriov and, i.1 
so , 1.1nere and tht! r ecisuns ior tnc: rl:!lt!dSe. Finally , L11e1 were dSked for t11e 
det;rt!c: t o 1.Jllich 1ncnst rudcion 11ao i11crl:!dSc?d o r decredsed it:l:i t!ffcct on tn..:1r 
slng1 n~ as the y 11c1d 6 rown oldt!r. 

The 
1.•ere not 
function 

sc1,ue sec of questions wc1s given co singers 1.1hose i~enstrudl pcriod5 
regular, with the addlti u11dl question of whctni:r the q ualit y and 

of their voice had imp r ovt!d or declined since wens trual ?erlods hJJ 
become ir regular o r ceased. 

In the cloi.ing sec tion vllich was to be answt!red by rt!spondents uho itdO 
been pre~nant, che numbe r of pregnancics was determined and wnecher the 
Vo i ce had chansed ( ioproved o r declint!cJ) du rio~ the pregnancy and the 
qua lity of the voice during the trimesters o f p reKn3ncy. They wer e asked if 
~ore than one pre~uancy had an additional eff~ct on t heir singing and 
f ina lly if they hdd ever suffered frou pos tnatal depesslon and, if so, tnc 
effect on their singing voice. 

-410-



Results we re evaluated with a La r ge Sample Statisticdl test f or 
comparin& two bino~iJl pr oport ions , with ~ 0.05 level of sl,n1ficdnc, . 

, 
RESULTS 

The s.u~ple pol'ula~on provided an age distribution from 18 to 55+, 1o1ith 
the 30-34 yea r old g r oup the laq;es c, aud the 25-29 yea r old ~cou p the 
second l a rgest . Singer s were e ncourac;ed to comment in s pa~e _p r ovid ed . By 
the comments received, and the way in which the ques tionnaire was 
distributed we felt that the results represent trained singers, the ma;o rit y 
of whom use their voices profe ssionally u r pla n co do so. 

The ma jor ity o f r espondents (78~) r eported that t hey hdd noticed a 
changl! in the fu nction oi thei r sint;i11g Vl>ice , buL only 33;! of these tclt 
tha t thei r vo ice hdd been a~fected co d marled JeJ ree. Vo i ce dlte r acion 
~enerall y vas fj r s t not iced 3 co 4 ddrs b._;fo r e the onse t o f 111e11ses , and the 
voice recurnl!d to no r n1a! by day 5 of t he ne1o1 1~enstrual cycle. This 
corre spo11ds to Lhe same tiwe peri od wh~n ~stro,en levl!l~ abru pt ly J r op to 
their monthly low and then, su~sequenc tu ~enses, incred~e. 

Tht erfe.::cs of 11<!1\ses on voi...l: r.:in.~e tl\Jrin ~ \'OC.Jl attacK, dS r cporteJ 
<>Y t llt:! rcsponuo:nto, l."JS q u1t~ 1.:l.:a r. Proble:t!ls or vuc.;al dlt.ack .)<.:cu rred l:'IOSt 
frt!qucntl i in the! uiJµer n i oold \ 5Lh} dnd ni ~ n voice 1404) for re~ulJ r ly 
mt?nstru.Jtin6 womrn, .. dt11u\! ._,n 110 iJdrt u1 Lhl! rdn.;e loldS unaffcctt?u. IJooet\ 111 
111enop .. use, conve r sely , reporc: etJ L•~3t cesscitio11 of 1ae1lst r uat.1011 pr ima ril y 
Jffcc t ed tn~ low (2 j ,;) dlld t.1idJ!o:: \33;~ ) ranl)e. Less than ll'l. of the wowen 
in .!l\!llOpause rt?i>Orto::d o c11ci110 t? io Lile ul'pe r widdle o r niz.h rangt?. Th<! 
differ ence in tJ"1c.:se two po,.iulations 1n t he upper 111iddle dllU hi1>n rdnge was 
s c:atisti cJlly significil11t. . 

A s1o ilac resulL was rotind 1o1itil susLa1ned s.inGing . ThP. g redtest effect 
of mensts is f elt in t he uppe r mi ddle and nigh tdngo::, and again t here was a 
s cati s c.i cally significant di fferenct? between raenst r udting women anJ chose in 
menopause. It is a?pa rent tha t the ~tenstrual cyc le does affect speci fic 
porti ons of t he trained singers r angt:. 

When we turn to wo~eo i n menopause or pas t ~enl>pause tht: picture 
changes d ramatically. Nearly one-third sa id that "evt?r y thing about their 
singing 1.1as better, · one-third sa i d t llat their voice l'\ad &t ablized , and only 
one-third reported some · difficulty on att3ck ci:lo .. us c,ai ne d sin;; in ~ in the 
lower and u iddle registe r s . There are signifjcan t differt?nces between 
menstruat.1n~ women ;ind t hose iu U1eno p.:111se . ... 

The i.1ajoric.y of sinl_!c r s who 11ad bee n p re1,11ant ,,dia cnei r singln:; 
i mproved durin~ ~reg11ancy. Sixty-two perceu t of the s inge r s said their 
vocal qual ity WdS unchan~c?d dur ing the fi rst tr1 ,~ster o f pregnancy , 16~ 
said it i up roved, d nd :!2% sai<l their ciuall t y Jeclined, 1o1ith morn i ng sicknesi> 
6 i ven JS the c hi ef rc?ason for the dc.:linct. During t :le seco11a tri lllester , 45X 
&did t heir sin~i11~ i~proveJ, 40/. saLd it re~ained scanle, aud 15i Sdid it 
ueclluo?d. In the tni.rd trimester, 47 /. s a id their sln~in'- fld ci ii41p roved, 26i 
said it r eruained stalJle, and 2t,,: sa i<l the quality declioca. Jt seeml!d clear 
froo tne r es ponses we received tha t, if cinytn1nt;, the ho r monal scatt? o t 
women during pre~nancy i s benericial t o their s i nsinl!:. 
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DISCUSSION 

Detailed evaluation of the responses of a large number of trained 
singers S[ rongly s uggests that physiologic changes which occur during the 
menstrual cycle adversely affect the singing voice. Although the data we 
present is based on subjective reporting by our Tespondents, the p6'pu'"!ation 
sampl~ was large enough to be statistically valid, and the respondents were 
professionals who were high ly attuned to even subtle changes in their 
voices . Moreover, our data is in agreement with tne fi ndings of Brown 
( 1982 ) that 3 of the 8 , women in his study showed a lowering of their 
f undamental frequency. 

Our findings cannot s i mply be explained on the basis of estrogen 
l~vels. lt is true that most women noticed a change i n vocal quality just 
before wertses , when estrog~n levels are dropping. Several added the colllQent 
thdt they observed a simi l ar transient decrease tu vocal qudlity io the 
uiddle of t heir cycle, around the time of ovulation, dnd estrogen levels dip 
then as well. In addition, est rogen levels s tay high during pregnancy and 
many respondents reported an improvement in the i r voi ces during pregnancy. 
However, a la r ge fraction of the women in menopause also reported an 
i mprovement in their voices and estrogen levels are low du ring menopause. 
It well might be that the crit ical factor causing voice changes during 
menst rua tion i s no t the actual level of est r ogen, but the constant changing 
of estrogen levels. Physiologic changes in the status of the larynx and 
pharynx in response to changing levels of estrogen might well be more 
diffi cult for a singer to ad j ust to than a core perm.anent ch.mgt! i nduced by 
either high levels of est rogen during pregnancy or low levels after 
menopause. The roller-coaster fluctlhitions of hormones may have ~~re to do 
with women's vocal health than t he levels of specific hormones at different 
points in the cycle. 
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TH.Z EU>ERLY VOICE 

PANEL DISCUSSION ) . 
Chairman: Carol N. 'Wilder, Ph.D. 

Panelists: Albert Andrews, Jr ., M.D. - Theodore Q. lia.nley, 
Ph. D. - Harry Hollien , Ph. D. - Beverley Johnson - Edward 
Mysak, Ph.D. - Robert McGlone, Ph. D. - Charles Vaughan, M.D. 

Wilder: I would like to ask those members of the panel who did 
not present pa~rs to speak fir st and to give us their insights. 

1 1 1 

Vaughan: A long tiJDe ago I knew enough not to volunteer, but 
unfortunately when this subject arose, I said as a physician 1 will get 
together ~nat we know about the physical changes which go on in the larynx . 
I went to the library and 1 went through a MEDLAR search and this 
didn 't turn up anything at all. I went to my f r iends in the school 
who know a lot about anatomy and they wer en 't able to tell me a very 
great amount, and in fact, each of them said to me "that's a very 
interesting concept, we ought to study it.'' As a consequence , I 
don 1 t have an awful lot to tell you . I do have a couple of slides 
with which I can demonstrate a few things which we do know. but precisely 
what they mean necessarily, so far as what happens to the voice , is 
pure conjecture. It ' s probably all conjecture. 

If we consider, for example, a co ronal or cross section of the 
larynx, one sees the true and false vocal folds held within the cricoid 
cartilage and thyroid car~ilage. lf we look at a coronal section of an 
infan t larynx and then compare it vith that of an adult, we can see 
that there are indeed several changes which are present. One of the 
most striking things is here in the cartilages. Someone had mentioned 
ossification. The c~rtilage indeed does become ossified s tarting at 
about age twenty. Now that doesn't just happen o~ernight . It's a 
gradual ossification. Eventually the cartilage becomes far less 
elastic . 

l can indeed conjecture what this m.ight imply. For instance, 
this morning we were looking through one of those fiberoptic laryn­
goscopes and we were vatching one young lady as she went up to her 
very uppermost pitch. What we saw was a very marked constriction of 
ci1e inferior pharyngeal constrictors, and no one has mentioned those 
as influencing the larynx one way or the other. But , they do at tacb 
t0 this cricoid cartilage, and to the thyroid . 

If you constrict those cartilages, you could or would pull tbe 
laryngeal cartilages together. And if you pull those cartilages 
together you are going to lengthen the vocal folds. We've already 
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mentioned the fact that lengthening the vocal fold increases the ten­
s ion on it and that in turn increases pi t ch . As a consequence, when 
you ' re young and your cartilages are elastic , you may be'1lble to do 
things like thts , but as you get older and as your cartilages become 
ossified, perhaps you might not be able to use this particular method 
to reach your uppermost note. You then may say that your voice is 
deteriorating. B"1t now reniember, this is not fact , this is conjecture . 
This is, however, something we can tbink about. 

There are other struct ures to be seen in a coronal section of a 
la rynx. There is muscle . We know that there is a change in muscle 
with age . The muscle mass of a teenager is not anything l ike the 
muscle mass of a full grown adult . My o...rn shoulders, for exampl e , are 
bigger now than they were when I was in my best physical condition in 
high school and in college, largely through an increase in muscle mass . 
But then, as I get older, all oi my muscle mass will begin to get 
smaller. 

Dr. Hirano has made many comments about the covering of the endo­
larynx . This covering will change with many fac tors, including hormonal 
influences. There are mucous glands through the entire endolarynx and 
Ne know that we need mucous in order to lubricate the larynx. These 
glands are severely affected by aging and by hormone influence as well . 
There are t hen indeed a multitude of things which we know generally 
about and these all occur irf the larynx with aging . But we do not 
know a great deal about the specific effects which they have on laryn­
geal physiology and on the singing voice. 

In addition t o th~ cartilage, the covering , the mucous glands, the 
muscle mass, there are also the vascular s tructures , the arteries and 
veins and there are nerves. We know that nerve conductivity remains 
bas ically the same throughout life. However, the central connections 
change considerably . A ~hild learns , for example , very soon bow to be 
specific about accomplishing a given motor act. We develop fine skills 
and our mo tor coordination improves throughouc youth. This appears t o 
reach its maximl.llJl at about young adulthood . 

This relates to the fac t that most athletes in areas which require 
fine. motor coordination , hitting a baseball for instance , are best 
when they are young adults. Their muscle strength continues to in­
crease up until middle age . You get stronger as you go on, but your 
coordination begins to deteriorate . This of course is why athletes do 
deteriorate. The laryngeal internal musculature requires very fine 
coo r dination and I would ii;SSWUe again , that this would con t inue to im­
prove until early adulthood . There will also be some mental det eriora­
tion, 1'.'hich in turn gets me back to my original comment about my mental 
lapse in agreeing to comment on this subject in the first place. 
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John~on: To me, in order to be a premiere sLtger, you must be a 
very highly skilled athlete. I do not believe that it is "normal" to 
sing the way opera singer s and concert singers do. It is a very highly 
skilled act and you must work at it, not just occasienaJ..ly, but all the 
tillle . Every muscle involved must be developed to the finest point 
possible. This means, in turn, cons t ant supervision. I don ' t feel you 
can learn to sing by yourself and then go off and just sing. 

You will see singers who get to about age forty or for ty-five 
or some place in there and then the voices deteriora t e. I don ' t think 
that is necessarily related exclusively to age . I think rather that it 
has to do with the way in which they ' ve used those muscles. If they 
have used them improperly, they will deteriorate or get all out of shape 
and they t hen simply couldn ' t keep it up . 

I ac thinking about Giuseppe de Luca who sang very ~"ell into his 
seventies~ and Rosa Ponselle is still singing every day even though 
she's reached eight y- f ive. Rosa Ponsells has a pianist come in and 
she sings every da y . I'm told that her voic~ is really still quite 
beautiful. Lily Pons came back after having sung quite badly. She 
went off co the desert and supposedly quit singing . She got help, 
and she got a piani s t and she worked every day and she came back, I 
think about f i ve yeat"s ago, and she sang one of the most beautiful 
recitals. She wa s we ll into her seventies. 

Then we have Birgtt ~ilsson, who stat"ted out singing very beauti­
fully and a ftet" about a year or two the voice began to deteriorate. Ker 
throat and neck hurt and everything was wrong and she said , ''this is 
not for me . " She went back to the farm just by herself . She vocalized 
and worked very ccrrefully until it all "felt good." Those are her 
very words. It felt good. We all know that she's into her sixties 
and she's singi~g Isolde . She ' s doing a l l the great soprano roles 
again . 

Mysak: ln relation to changes in the spoken voice with increasing 
age, research 1 did in Indiana some years ago indicated that number of 
words per minute seemed to follow a general pattern. As I got into 
the increasingly older group, the words per minut e slowed down . We had 
a nice peak in the ~iddle years at about 150 , then we went down to 
about 124 and even a 110 words per minute and less. 

Phonation time ratio also seemed to follow the same general so r t 
of curve. That is. in any unit of speech , if you measure the total 
ti.me elapsed from beginning of phonation until completion , if you 
measure just the voiced time, not the paused time , that ' s a phonation 
t1me ratio . And it did seem, as one became older, there was more and 
more pause t 1me . 
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Also,, total speaking ti.me '-'a& measured. The amount of voice which 
one makes at three or four years old (and we don't have any really solid 
data on this), that is the total amount of voicing time which one pro­
vides , would also show e "Slow reduction over the passage of decades. 
There would bl! less total voicing. 

I am still impressed with that possible overall pattern. There 
may well be an evolution of involution mode or formula which migb t hold 
up when it comes to voicing . 

I was also impressed with Hrs. Johnson's comment that ii you stayed 
in good vocal shape that perhaps you might continue to be able t o voice 
right dow to your last breath, as it were. I lik.e that thought. I ' d 
like to feel that the larynx could hold up unlike the other tissues, the 
hair, the skin, the teeth, to mention a few. Theoretically, I think we 
use the laryngeal j o ints more than ve use any other body joints. 

This brings me to another point: We apparently are stuck with our 
group means, and l think that we're going to have to start a bank for 
longitudinal-- study from the birth cry until the death r at tle. I think 
we should follow people every year or possibly every six months or so. 
I think we may very well. learn more when we begin t o take individuals 
through these changes. Right now our vocal aging data is horizontal 
and we can only learn a limited amount from horizontal data. I think 
that someday someone will have to start a data bank and follow up a 
thousand pre-adolescents. 

Another factor is the control and monitoring of the voice. I've 
been very interested in what I call the sensor system. We've been 
talking about changes in muscle and nerve and changes in the covering 
membranes. But I would think that some of the earliest: changes 1.lere 
pr obably related to changes in control of the larynx , through the ear 
or through t ouch and movement feedback . Tactile or proprioceptive. I 
think the mechanism by itself probably could and probably ought to 
continue to f~nction longer than it s~ems to. 

I believe our problem is in the control of the mechanism, whether 
that be auditory or proprioceptive. It's one thing for ex.ample, for us 
to study bo\ol othersperceive vocal aging but it ' s also going to be inter­
esting to see bow people themselves perceive their own voices . Do we 
find younger people paying more attention to their voices? It's as 
if we had some sort of self-analysis of the voice going on. 

I think the control mechanisms are s till going to give us the 
earliest evidences of change in the voice in age. When the individual 
gets older and older he pays less and less attention to his vocal out­
put. He pays l,ess and less a t tention t o how ic comes out . how it 
sounds and this may very vell be a reflection of certain of our nPur o­
pbysiologic changes. 
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McGlone: I think it's be.en ·made abundantly clear tha we know very 
little about \o'hat happens in the sing g voice with advancing age. 

We hear a gpod bit about the premiere singers who stopped singing , 
at least for the concert stage with the exception of those few whom Mrs. 
Johnson has mentioned. And she may be right . If she J.s, she has des­
troyed one of my earlier thoughts about the matter. It may very well 
be that if they continue to wor~ they can continue to s tay in condition 
and they can continue to perform. The examples she has given are cer­
tainly good evidence t-hat this may have some validity. But, neve~heless, 
we do have t'b agree that the 1~ryngeal structures, indeed the body , 
changes as we get older. I 'm referring specifically to the changes that 
begin in middle age and continue until you get to the elderly. 

Dr. Vaughan and Dr . Hanley have both commented to ossification in 
the larynx. There bas been a good bit of x-ray study in this area. I 
would imagine it occurs in singers, as well as in the general population. 
Muscle mass may also diminish froiu middle age on . If we go With what 
~s . Johnson has said, muscle skills will not change. Coordination 
may . \..'ith conti.nuing practicing, vith continuing tra i ning , maybe it 
'Jill stand up. 

There is one thing that those of us who do scientific research 
have not taken into consider ation though, and the symposium has pointed 
this up very clearly. For, as Mrs . Johnson has said, singers are not 
normal peo~le. So, much of our research and much of our data which 
pertain to normal people may very well not apply to singers. 

~ 

With life expectancy increasing and with youth diminishing, we 
r eally need to study mor e about these phenomena. I don ' t know exactly 
how to go about s tudying it, except by going to the professional and 
finding out from them. In this area I think we need to take into con­
sidera tion a couple of points . One , going frOlll the slides which Dr. 
Hollien presented, we have to have a base of reference and I think the 
base of r eference even for the women , the females , cannot be the college 
age, the early adult or the early vocal students. I think it's got 
to go back t o the mfddle ag~ - the population group , Dr. Hanley men­
t ioned . 

It's in early middle age that the changes begin to start occur ring. 
Other work ~hich has been mentioned, my ovn studies , those of Dr . 
Mysak, have all indicated that earl y middle age is when changes begin 

• to appear . The changes would indicate a going upward in pitch. 
Whether this is true in singing or not, I don ' t know. Instead of 
taking as a base line the twenty year olds or such , we need instead 
to go to the middle age group to secure our base line, where the singer, 
perhaps from lack of interest, physical degeneration or othervise begins 
firs t to go downhill. That's a good place to begin With a base line 
fo r looking at the changes in the elderly voice . 
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There's another point I'd like to bring out , and this is tot.ally 

speculative. and this telates to a couple of t bings Dr . Wilder said in 
her introduction . Some of the things which have been descr ibed in the 
elderly voice l,nclude wobbling or vocal tremor . There have b~en a series 
of studies done over the pas t several years indicating that everybody has 
a natural body tremor . This is particualrly exis tent in the periphery . 
r: I hold my hand out horizontally, you can see my tremor evident. This 
is present in all ~ersons . And we even have the stereotype manifestation 
of this in the ac t or who depicts old age with a tremorous gait . It does 
indeed appear as if these tremors exaggerate as people become older. 
Although it starts in the periphery, it has to move centrally , more and 
more, as we get older. Dr . Shipp and l did a study a couple of year s 
ago in which we tried to look at the larynx to see if we could find 
the same tremor associated w:it:h laryngeal behavior and we found no 
indication that it was happening centrally. But i t is my suppos i tion 
that as a~ individual becomes older and older and as the tremor becomes 
more and mor~ manifest . that it will move more centrally . Ultimate ly it 
will arrive at the respiratory sys tem and at the larynx . 1 think it 
will come to the tongue, to the phar yngeal cavity and what have you . But 
as I say . this is speculative on my part . I have been thinking about it 
for a while, though, but not in relation to singing. 

There ' s another point which relates to a comment made by Dr. 
tiollien . "What is nonnal for old age?" He then showed a couple of 
slides \olhere he divided his , populat i on by decades . I'm not sure what 
decades . because they are easier to handle mathematically, give us a 
clear idea of human behavior. I didn ' t like the book , Passages, but 
it did divide life up into s tages. Possibly we have voice stages as 
well . These would not . necessarily fit into ten or fifteen year t ime 
spans for each individual. Maybe . t takes longer for a very well­
trained singer to make a passage f rom one vocal stage to another . This 
may be another way of saying what Mrs . Johnson had said , that if they 
continue their training they may simply maintain themselves in a cer­
tain passage or rather keep themselves from making a passage. 

Hanley: As a first timer in these discussions, I cannot help 
saying that I've been terribly impressed with the quality of the 
audience, with the wide distribution of disciplines here and the wise 
comments which have been made . I ' ve been particularly impressed by 
what I ' ve hea rd about the discipline of the singer. I want to do my 
own study again now. With more subjects . I want to use my normal at 
forty- five or fifty or whatever age group I ' m able to isolate and I 
want t o use them as the control group and I want to use singers as my 
exper imental group . 

My hypothesis is a very simple one and I know it ' s going t o be 
verif ied. I am going to fina a more normal voice among the singers. 
The points within the analysis which do show up as r eflecting some 
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departure from normality are those blas t ed perturbation quotients. 
The singer with tlle singer's control is going to have fewer of those 
per turbat ion quotients. Ther e is go ing to be more control of the 
individual pitch periods both with respect to time and with respect 
to amplitude and I think it ' s an exciting study. I hope that I am 
invited back to deliver it. 

Johnson: Dr . David Brewer spoke to me during the afternoon 
~ile I was observing and participating with his fiberoptic examina­
tion of the larynx ~nd commented t11at there seemed t o be little common 
language between the voice scientist, the otolaryngologist, and the 
s inger. He said fu=ther, perhaps if we observe what goes on, perhaps 
we will then be able to find some voice words 'Which we can use in 
common . For instance, if I am looking at that television laryngeal 
image and I see something happen, I can say, "that feels to me like x, 
y 1 z . " We suddenly have some words in common which will mean the same 
thing to bot h of us because we have seen it on the television screen at 
the same time . 

This also brings to mind a comment I would like to make to Dr. 
Vaughan. As 1 observed what was going on in my 01o111 throat and in my 
own larynx, my larynx was absolutely quiet . There was no tremor what­
soever when 1 was making the different vowels. One image which I saw 
of another subject was that when vowels changed and they got t o the "ah" 
the entire structure demonstrated movement. I know- this individual 
is half my own age . I don 't know 'What that means, but I nention it 
for whatever it's worth . I think I'm a little better trained vocally 
than the subject wno showed movement. 

Wilder: l think that it ' s interesting. If you go back to another, 
earlier, study voice tremor was the highes t of the predicted variables , 
so far as the judgment ch.cfracteristics . They found listeners said they 
were responding t o something they perceived as voice tremor very much. 
I ' d also like to respond to something both Hollien and McGlone said: 
Tile lack of normative data if you will , for older subjects. We've 
established indeed that these physiological changes occur . 

What concerns me as someone who works with disordered voice, 
particularly in older people, is the temptation right now to compare 
them to a different population . We compare them to the normative data 
that we have at hand which is, as we have said , based on a much younger 
population. Now if we did this for children in whom we also know- the 
physical structure is different, ~e would consider ourselves quite 
unethical . We would never dare to make that kind of an equation. But 
we're inadvertently doing it when we work with the older voice client . 
This may give us some unfortunate di.agnostic ideas and some unfortunate 
treatment ideas too. Our goals thereby may be a little bit off. 
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Question: I'vt heard some older singers of both sexes and a lot of 
older musicians and conductors and instrumentalists, r:m reminded again 
of what Mrs . Johnson called the saucer-shaped curve. We -Start off with­
out self- consciousness and then, as "le go through the midportion , we 
become much more aware of ourselves and we begin to work toward a much 
higher level of consciousnes§, but on the other end of the scale. 
Thereby, with a.a older performa \.lbo may not have the vitality and the 
athleticism, performances can still be beautiful, largely because of 
the heightened degree of the quality of essence. 

There comes to mind the example of Casals playing the cello at the 
very end of his life. He could barely scratch out the melody but yet 
the essence of the playing, the importance of the essence of the playing 
"ldS wideniable, and it must relate somehow to that curve. It must 
relate some.how to being so highly trained as to be able to ma'lte beauti­
ful sounds even within considerable physiological limitations. 

Vaughan: I 'd like to make a comment here. l hope that not all of 
you here who are singers think that you are going to be able to last as 
well and as long as some of these people Mrs. Johnson has spoken about . 
It's not fair to yourselves if you do. There are vicissitudes of age 
that occur s~ly because you 're exposed to viruses and you 're exposed 
to th in gs like chemical imbalances, 1 ike diab et.c:s and all kinds of 
other things which will influence you, no ma tter how well trained . If 
you get a viral infettion lmich involves the recurrent laryngeal nerve, 
you're going to have a cord par alysis , no matter what. 

Wilder: This particular point also is applicable to systemic 
arthritic. problems. tf you have a familial tendeqcy to acquire them, 
there probably isn 't a great deal that your vocal training is going to 
do to keep you out of getting them. If it's affecting the pharyngeal 
joints, your training probably isn't going to matter a great deal. 

Comment: (fr om the audience) May I suggest to Dr. Hanley that he 
use in addition to trained singers, trained actors , because they are 
trained to speak, whereas singers are trained to sing. Sometimes t.be 
singer's training carries over into his or her speaking voice, but 
not always . 

Hanley: I appreciate that suggestion , for the actor is the closest 
to my heart of all of the performing arts . 

Question: Have any s t udies been done with a control group to show 
the difference in the change of the voice between professional singer 
or act.or as opposed to a non- professional voice user? 

Those of us who have had singing training will probably go through 
our life with better control of our laryngeal musculature than those 
persons who have not bad vocal training. 
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Wilder: I think that ' s what Dr. Hanley is proposing and his, !nci­
dentally, is the first that I have ever heard. 

Comment: (from the audience) I have heard ninety year old men 
and women with very firm, •ery controlled voices and at the same time 
l have heard people in their sev ent ies and their eighties with a very 
pronounced tremor and shake . 

McGlone: I'd like to make a small comment about that, based on 
material that l presented here last year and the year before. The 
material did not de.al with voice but 1< did deai with articulation. We 
found tha t supralaryngerally , a singer, singing and then speaking, the 
same way, functioned d~Iferently . A non- trained singer , singing and 
speaking, functioned the same way. So at least performing the act of 
singing, there is a distinct difference at least above the level of 
the larynx, based on no t too many subjects. I. think we had t\lenty 
s ubjects in the two studies . 

Again , I think that knowi.ng a little bit about acting , too, it 
depends upon which school of acting they come from . l think that some 
actors get worse by going to conventional drama schools . 

Hollien: I think it's clear from what ' s been said that there are 
many studies which need to be done and I don't think this study has 
been mentioned : A study on the recognition of dialect, and the recog­
nition of different dialects. 

~e used in this study trained actors , and one of the things t ha t 
we found, and this haci nothing to do with the main thrust of the study, 
was what Dr. McGlone has just mentioned . There was a tremendous vari­
ability in the product of the act ors who were brought in and bad or 
were required to do the same task. Some of them did it very well but 
some of them did it very baaly . This is one of the things that I 
believe we are facing with groups of singers. Groups ha've to be very 
large t o wash out sone of this variability. 

Question: I believe it was mentioned earl ier that from middle 
age on, the fWldamental frequenC)' of the male voice got highe r in pitch . 
But this is in speaking. Does the same thing happen with the singing 
voice? Would you expect the male singing voice to get higher with 
increasing age? 

Johnson: I wouldn't th ink so. I have never seen it to be the 
case. Generally speaking, the high tones go first. 

Question : How do you explain the discrepancy? 

Johnson: I.n singing, we stretch and pull and wrk the vocal 
folds to their utmost capacity while we ' re learning to sing. TI\ose 
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high notes are almost: not part of the natural sjstem. Of course, as 
the musculature gets older and as i t begins to tighten up, you ' r e not 
going to be able to stretch out , they ' re not going t o have the same 
elasticity. 

In singing, l 've never known a singer who was able to keep his or 
her ver y h igh notes into older age and past middle age, except Zink.a 
Hilanoff . But then there again, thaJ: 1 s another exception. 

. 20 . 

Wilder: I th ink that one of the confusing points here may be t hat 
in some of these s tudies , 1n which this rise is reported , what they' re 
talking about is the mean fundamental frequency in speech, but thare' s 
not very much range around that fo r a s ingle individual. The singer 
is s tretching out to the Jilysiological ends and extremes of t he range. 

Hanley : This is true. This is the habitual pit ch level and the 
ma ture adult males and the octogenarians differ f r om each other in 
this context in the nature of about three semitones or certainly not 
much more than that. I t's not that much difference ill habit ual pitch 
level . It is a significant difference but it ' s no t that large. 

Question: When you 're talking about middle age, a re you talking 
about middle forties , middle f ifties, middle sixties? 

Mysak: In my groups , the middle a ge is about forty-nine , or t:he 
mean age was about forty-nine on. or for ty-eight perhaps . 

Vaughan: Physiologic differences a r e also enormous . You can have 
a ninety year old man who looks seventy and acts sixt y . 

Mysak : Another po int that we ough t to make here • . When you ' re 
talking about singing you' r e talking about a different kind of neuro­
logi cal drive of the speech mechanism. Neurologically when you drive 
your larynx for singing , t his is a different act than when you drive it 
for speaking . So it ' s hard eo compare singing data with speaking data . 

Another thing we need t o keep in mind when we are discussing these 
points: There are two kinds of monitoring, or control. There is a 
conscious and a subconscious . For example, many of us who are not 
professional speakers , speak without really hearing our voices . We 
just talk ideas. We don ' t think about our voice. So we monitor on a 
s ubconscious l evel . 

When we hear people t a lk. about the trained singer or the trained 
actor, I think that person is monitori.ng on a conscious level. That 
individual speaks and hear s his voice and feels his articulators 
moving . Most individuals who are no t trained are more concerned with 
the content of what they say as opposed to the quality of the voice 
with which they say it. There are then all of these differences . So 
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if you are going to compare data, you're going to get differences if 
you compare professionals with non- professional voice users , or if you 
compare speaking voice with singing voice. 

Hollien~ Are you sure about what you are saying? Do you mean 
physiology or do you mean neurophysiology here? 

1 2 1 

Mysak: I think that I probably am not able to differentiate 
betwe~e two ~nd l think that there may very well be different central 
mechanisms working different central controls for differing bet~een 
running speech and singing. I think ther e may also be differences 
between the control mechanism I use when I am repeating something which 
someone else has said o= when I am making a spontaneously considered 
utterance. 

Andrews: Perhaps l am being mechanistic or simplistic, but it 
seems t o me that the baseball bat ter requires just as fine and just as 
delica te a coordination, a t least as fa r as his eyes and hands are 
concerned , as the singer has t o have between his ears and his larynx. 
l wonder if we looked at athletes in the aging process , i£ they also 
could not give us some clues as well . 

The second poin t: I recently saw a member of the d ' Oyly 
Company who came in and said that his s peaking vo ice was off. 
"Why are yo u worr ied?" He said , ''l know i£ this goes on with 
ing voice, soon my singing 11oice will also be affected. II His 
manifestations of difficulry were in his speaking voice . 

Carte 
I said , 

my speak­
first 

The third point I'd like to make is relative t o the older indi­
viduals who have a higher pitched voice than you would expect them t o 
have at an earlier age . It seems to me that there is a visual change 
in the appearance of the lar ynx . The vocal folds appear to be thinner 
in the older individual and have less bulk , and I think this could well 
cause a change in impedance with a rise in pitch. 

Question : 1 wanted to ask Dr. Hollien about this study he is 
going to do in Florida . There are so many different people regionally 
represented in the elderly groups in Florida. Will this be one of 
your control factors? l mean, how will you differentiate? 

People coming out of the mid-west sound different i.nten they get 
old. Those from the south are different still. liow will you cont r ol 
that sort of thing in your study? 

Hollien: Most people in the United States speak "general 
American" now or someth ing very close to it. So the only control 
we' 11 have there is to avoid any s ignificant regional dialect. Any­
one with a significant regional dialect will be elimi.nated from the 
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study. When we did some recent studies With the southern dialects, 
and there is a ~ale series of them, we had a gr~t deal of trouble 
finding Souther ners W'ho s t ill used a dialect in Flq.rida. In 
Mississippi and Alabama, you might not see this, but there is a 
movement in our speech dialect s towards the "general Americant• in the 
Un ited States. I don't t hink this will be a pr oble.m. Wherever it 
does appear, though , we will el:l.m.ina t e that par ticular subject from 
the study . 

122 

Vaughan: I'd like to open up another bag of questions. Mrs . 
Job.nson has made comment from time to time about "a voice is ruined". 
She puts it in quotes , I think because she ' s not too sure what that 
means and I ' m sure that I don't know what i t means either. On occa- • 
sions par.ients will come to me and tell me : "My voice is ruined." 
l always wonder what ' s going on, because I look and I can ' t tell that 
anything is different. And 1 wonder ii any of my fellow laryngologists 
here can. ls there some irreparable damage which cannot be undone? 

Johnson: Well. I've known of one singer vith bowed vocal cords 
and you could certainly see that. 

Vaughan: Was that permanent? For , if I go out and work with my 
right arm, I can get it so tired, so fa t igued , that it's almost use­
less f or a while . 

Johnson: This particular singer felt that it was permanent , 
because she could not eliminate its effects f r om her voice. But . with 
careful work and by almost sending her back to her childhood speech , 
she was young eno~gh, the cords did respond and they ' re perfectly 
healthy and non- bowed now . But at the time they were seen by the 
laryngologist, there was some thought that she would never sing again 
because she could not bring her cords together at all. So, she in her 
mind felt that her voice was ruined, and that ' s again why I'm putting 
the term in quotes . 

Pushing young voices is some thing else again. I think of one 
singer , and the time we fi r st heard her was a t the age of forty- two, 
which is hqw old she was when she first came to the Met. Theo you 
hear a syouog singer start out and sometimes i t' s a l it tle tiny sound, 
but it's beautiful. If you happen to have a bad t eacher, or if people 
around happen t o exploit t his voice, maybe at the age of thirty or 
thirty- five , the voices a r e absolutely destr oyed. I don't know what 
they do to the muscles, but when you list en you would certainly say 
it's a very old doddering voice. Maybe it can come back , maybe it 
can't. 

I 1ve seen many voices that have co.me back . I was thinking of 
Madam de Los Angeles who this last year came and sang one of the most 
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beautiiul recitals I have ever heard. Two years preceding th.at she 
sang badly. Sh~ couldn't even get up to an F, it just simply wouldn't 
happen . Now, all of a sudden here she is singing very beautifully again, 
because she ' s gone back to re training the muscles the 41ay they should be. 

r have a long list of people and I 'm thinking as l say that of one 
individual, a singer with whom my husband used to perform and be said 
that on his ,seventy-fifth birthday, he sang the Love- Death from Tristan 
just as beau t ifu1-ly as anyone could sing it. The voice was young , vi­
brant and beautiful. 

t 've pondered th is question and 1 think that if singers have good 
training, and learn to perceive sensation, beautiful singing, if they 
learn to hear beautiful singing they will never experience any tension 
or hurt in the larynx. They can go on and on and sing just as long as 
they can speak . 

Comment: (from the audience ) l am a singer and a teacher and 
I'm stil.l performing publicly and I'm st i l l working professional.ly and 
I consider myself an older singer and I'm fifty-six years old. 

My voice has in the past done some of the very things that Dr. 
Vaughan is talking about. Usual l y it has happened because I 've been 
too busy co keep up that regime that you must follow. If you do not 
practice every day, you do indeed get ou t of condition. I would think 
that it is a matter of ~ being out of condition muscularly. Your entire 
body needs to be t oned. All of your muscles should be in good tone. 
And when I have not done my daily pr actice, .if I try to sing after that, 
maybe l let the voice practice go for a week or perhaps ten days, I have 
to get back into £Ondition again by practicing very, very attentively. 
Then my voice comes back . 

Comment: (from the audience) ln response again to Dr. Vaughan 
and also to Hrs. Jo~nson, I personally think it is possible to ruin 
the voice • 

Alluding to your analogy of the arm muscle : if you look at some­
one on the beach who is ninety years old aod who has not done any 
exercise fQr t he preceding forty years , he still has a contour to his 
bicep. But I have believed that if one practices and sings incorrectly , 
particularly early wi th an improper muscle balance for any extended 
period of time, one does indeed cont our muscles incorrectly, particu­
larly these fine little laryngeal muscles . 

Ooe establishes a contour of those muscles and hypertrophy which 
1asts. I believe that i t i.s possible to do it with improper muscle 
use and improper ouscle balance. lben it is diificult, if not im­
possible , to reverse the contouring or to reverse the tendency, at 
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least with respect to the initial potential of the voice. 'ill.us, I think 
it would in fact be possible to permanently ruin a v.pice, in just tha t way . 

Hollien: Of these voices th.at are ruined , what proportion of them 
are ruined by teachers and what proport ion of them were not good enough 
in the first place? 

Johnson: I don't really need a microphone to answer that one . 
There are just as many different opinions about how you train a voice 
as there are voice teachers. Since I work on the idea that you cannot 
teach anybody to sing and that you can only guide and work with them, 
I would say fif ty-fifty with respect to your question , Dr. liollien. 

Vaughan: Why are ruined voices always in their early twenties? 

Johnson: Because they want to sing loucier and bigger and higher 
and faster. They ma y have a good sound . People exploit them. They 
get to doing roles which they shouldn ' t do, much too soon . It ' s 
rather l ike someone who ' s potentially a champion weight lifter. Some­
one who has the potential for being an Olympic champion and they give 
that person a weight which is much too heavy for him to work with and 
he pulls and works his muscles all out of shape. 

I have seen th is phenomenon over and aver again t..-itb someone who 
comes in with a beautifully placed nat ural voice. It sounds beautiful 
and you hand them an opera score and t hey say, "Sure I can sing that", 
and indeed they can. That ' s the horrible part of it . But then as 
you're at it, after several months you say to yourself, hmmn, that was 
a glorious voice when I first heard it. Then you begin to hear a wobble 
at the age of t wenty-two or twenty-three . 

Wilder: Mrs. Johnson , it seems to me as if there is an Wlfortunate 
youth cult in the concen artist field. Many seem to feel that if you 
have not made your name by the time you are twenty or twenty-five, that 
you may as well fo rget about it and go into something else . 

This seems to me t o be particularly U1lfortunate with respect to 
the voice where the instrument has to mature for a period of ti.me . 
Tbere is indeed one of those theories that we have to think about. 
Who is it who said that you add muscle on into your thirties and this 
may be wby we feel that certain voices have not matured sufficiently 
until that age is reached: The voice simply isn't r eady to at tack 
some of these things we consider to be weightier roles. 

Johnson: I would like to mention two more people. Kirsten 
Flagstad was never heard of until she was thirty- nine, vhen she first 
came to the Met. Birgit Nilsson was forty-two. Their voices were 
just really at the right age so that they could carry the load of doing 
many , many operas . 

87 

,. 
• J 

J 
t . 

. 
i 

I 
f . 
f 

l 



• 
l 

l 
f 
; 
f 

' ' i 

i 

:.. 

l know any number of young s ingers who are taken into companies 
and the first year they do ver y, very "1ell. They' re adaptable and they 
can do simply anything which is handed t o t hem. And then all of a 
s udden you say, what happened to s inger X. Well, when we gave her a 
role in this new opera th i s season, she just couldn 'i: ""1& it. So 
again , I oelieve it's just as I said earlier, it ' s like the weight 
lifter or somebody learning to dance. 

I am al•o always interested in a singer ' s neck. I have never seen 
a really great singer who did not have a neck and throat larger in size 
than someone else did. I 've seen this happen under my own eyes that 
the extrinsic muscles of the larynx in the front of the neck begin to 
hypertrophy and grow as I watch . They seem to protect the larynx 
somehow. 

Question: Hrs. Johnson , could you give us what you would consider 
t o be an optimum age range, say for e.xample , fo r the soprano, the mezzo, 
the alto , tenor and bass when they would be ready to handle the kind of 
role chat you are talking about? 

Johnson: 1 don ' t think I could make a definite s tatement on that 
score. Sometimes a student will come in at the age of s ixteen and the 
voice will sound quite ready to develop , and in two or three years they 
are quite ~eady t o carry very heavy roles. Other people come in at 
the age of twenty- eight and you say on listening t o them, ah, the voice 
is so young and in two or three years more this may be fair . I think 
ultimately it depends upon each individual voice. I don't think there 
a re such things as absolutes in th is context . 

Comment: (from the audience) That's very interesting to hear 
you say . Because ·each sixteen year old soprano seems to feel that she 
herself is ready to tackle the big parts at that particular time . I 
wish that we could get guidance from voice teachers of your sta ture. 
I wish you could help discourage the si.xteen- year-old who's convioced 
that she is r eady . .Because if I don 1 t tell her t hat she ' s r eady , she 1 11 
go to another voice teacner who will . 

Johnson : I agree with you completel y on that count . I think that 
a teacher should be trained by these scient is ts who are with us here 
today so tha t he can also k.now when we hear, what ve bear. 

We discourage a s ixteen-year-old from coming into the Juilliard 
until they are at leas t eighteen. TI\at' s just a general rule , and you 
can 1 t come and audition before you 1 re at least eigh t een. We believe 
that the voice cannot be mature enough to car r y all the load that is 
go ing to be pu t upon it here. But I do indeed think tbat some 
eighteen- year-olds think that they might carry Lucia and I think it 
may be up to us voice teachers to tell them, "Yes, you could sing 
through Lucia t onigh t, but you could not carry i t for an ent i re 
season wi thout ruining your voice." 
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Wilder: I would like to add a comment here . I saw just this year 
for the first time the list of songs wb.ich were puc. out fo r high school -
students to audition with here in New York State and it seems to me t hat 
someone in music education oughc. to do something about that situation 
and very quickly . There was a list of the most incredible series of 
arias . 

Question : ls voice roore s u6ceptible at an early age co ruination 
by poor teaching or by overuse and is this worse before puberty or 
after? Do we have to be more careful with the prepubercal voice or 
with the post.pubertal voice? 

Wilder: I don't really think we know enough to tell you whether 
a voice is more susceptible to ruination in the prepubertal or post.­
pubertal period . 

question: l wonder if you panelists would put an upper age limit 
on when c.he voice can be ruined? 

Johnson: I encourage the rule about the lower age . I 'm sure we 
at the Juilliard must have an upper age limit, but l don't know what 
it is . -

Wilder: I think "Chat some of the larg1!r contests contribute to this 
age factor, because the feeling seems co be that you ' ve got to sing at 
a certain level by a certain age in order t o compete . 

Question: I would like t o direc c •a question to Mrs . Johnson 
regarding stamina. 

I hear a lot about training young singers to develop stamina and 
l wonder if you could tell us what some qf the olde r established 
singers like Ponselle and Flagstad , what kind of things they did to 
develop stamina. What does s tam.ioa even mean in terms of the larynx? 

Johnson: When you ask me what Flagstad and Ponselle and people 
like that did, I don't know, t hac was their secret. But stamina in any 
art whatsoever has reference to the discipline of doing first at the 
begi.nn.ing just a small amount and then adding and adding and adding 

• and adding to it, and adding your entire body. 

When you sing you ' re using your entire body. So you have to 
learn things about body posture and your use of ~ery bit of your 
body. This must be done every day , over and over again. And you have 
to add more and more. Yo u have to have a certain set of rules which you 
follow, and physiologicalLy do something every day before you sing so 
that your body becomes ready to do it when it is called upon to do it. 
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Vaugl-,ao: The different athletic events seem to have dillerent 
ages at which athletes mature the best . Swimmers, for instance are 

I t 
always teenagers and you can t really become a lon~ distance runner 
until you're twenty-nine . 1 wonder how old you have to be to be a 
singer and 1 wonder if there m~bt not be an opt imum age for t hat, t oo? 

Question: 1 would just like ta. ask Mr. lianley .and any of you 
others , can you derive anything of value from listening to same of 
the older recordings of a prominent singer? 

I think in terms of some large record collections which have 
recordings of Giusieppi DeLuca f rom the time he was eighteen years 
old and on up until the time he was seventy . 1 know of others: 
Marian Anderson ' s voice changed drastically from the time she was a 
young girl until the ti.me when she retired. 

Given the variables in recording techniques , is there so much lost 
in the process that you could not determine anything from listening to 
and analyzing those voices recorded over a long time span? 

l:ianley: 
very good one 
answer to it. 
through record 
f rom people at 

I ' ve often thought about your question because it's a 
and it has come up before, but I don't have any ready 

I 'm not sure until 1 try. I do intend to go back 
libraries to see if I can find similar vowel sounds 
known ages and see what l can ~rive from them, 

Comment: (from the audience) There is an enormous problem in 
doing this kind of analysis and the only way you could do it is very 
subjectively and on a perceptual basis because it's so easy to be 
biased by the quality or by something in the music. 

Hollien: What specific questions do you want answered from 
those old recordings? 

Comment: (from the audience) l can only say that the listening 
ear perceives a great difference and a great change from the early 
youthful recordings up to the present day ones and I just wonder if 
some of those recordings would produce any data of value which would 
be usable? 

Question: What opin:>.ons do the panelists have to the practice 
which was followed during the golden age of bel canto singing, in which 
a singer was not allowed or permitted to sing any aria or song for 
three years, during which time he practiced voice like an athlete. 
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Vaughan : I would even amplify that. to say tha t no one should be 
allowed to sing until he is able to talk correctly. l think this is 
the first thing which should be 1earned by all of us. 

Question : \111at do you mean wbeo you say that voice teachers mus t 

128 

be very careful ? For instance one teacher may say to us, "Don't let your 
students sing too loud . 0 The other 'comes in with a voice wbicl1 is unsu~ 
ported and we have hyperfunction and we have problems which are created 
by that. How loud is too loud? How soft is too soft? How much choir 
singing is too much? How much is too little? What is too young in age 
and what is too old in age? What do we mean by 11be car eful ?" 

Andrews : The reason that we have voice teachers is to answer 
precisely those questions which you ask . You need expert s to listen 
and the expertise of the singing teacher may very well be in IO'lowing 
just when to tell his student to quit. 

Johnson: I think another answer co those questions is a fairly 
simple one . Now we have all sorts of recording devices and people 
around who are telling us what ' s what and so on . In tl1ose early days 
to which you allude , the maestro insisted upon the student s living in 
the house with him and having all --the students together so that they 
heard each other and they only had one crit:erion and that one was that 
t:bey would listen. Did they like it? Did it feel good? Nobody was 
ever allowed to vocalize by himself or herself. Ther e was always a 
critical ear around . The r e was always a teacher around so they never 
had a chance to get into trouble. 

Nowadays, fo r instance, at the J uilliard, we have the students 
thirty weeks out of the fifty-two and they get one hou r pe r week.. They 
then go home and they practice and they come back and they have not been 
able to do what you \o.'ant them c: o do , so you try to give tltem a little 
bit each ti.J:Ie they come in . 

In those days, teaching was a twenty- four hour a day affair and 
by the time the voice was about ready to go , they added the consonant 
sounds and then they added the song. But they had their base, j ust 
like the base of a pyramid and they had their founda t ion, st r ong and 
solid and they wer e also able to get rid of the peopl e who were not 
v.ocal l y what they wanted them to be . l hope tha t answer s your question . 
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Some Physical Characteristics of the Male Falsetto Voice 
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Summary: Prc1 IOU) re"::irch 1nJ1catcc.J thJt. J) group). male th:J)) /hJruon.:I 
anc.J female ()opranol prule~~1onul >lllllCf~ 1cnc.J h l c>.h1b11 Jllfc1 mg 1•ucal t1 acl 
and voice source bch.1v1uur~ . l'llc U)e ol an obJcc11w mcu)urc of v111ce lxcro· 
raJLOgrJJll\lc-clcc1rularyngogrJplm. anal) ) I!> IX F.1.11 ~\'CJlcJ c.J1ffcrcncc' he· 
tween the two 1u1.:c tip.:) . C)JlCdJll> .11th.: h1i;.he)1 ),1mplc p1tchc> tc. 330 ti t 
ll>r bu>!>lbamone:. . JnJ .: . 1.320 Il l lor .. 1pranl))1 >-EL .mal) >I> ..:umb1nc> 
1wo l.nown t.:.:hnt'lue:. . 1 c . ,ofl-l•>•Ue rat.hoi;r;iph1c mrngmi; t \.:rnr.1ll111g· 
rJph) J. JnJ un aOJI) • ••of voice "1u11.c 11hrJ1or) flJllcm1ng ldcc1rnlJr) ni;oc· 
1aphyl Sub)cqucm II) thl) 1n1c)llga11un . lllh:rc\I c.:ntcn:J on lhc mJlc prulc~­
s1on;il fobcll l> 1,111 .. c: 01 cr J 11\0·u.:IJ\C l"Jn~c cl: loS 11£ tu c 06tJ Htl u,in~ J 
~ample tn ~ 'it uf protc~»1onal 1.uun1cncn11r, Kc)ltlb )ll!;CC:)I thJI lha:r.: Jrc 
c:harJctcn)llC 1n:nc.Js rn the pa1tct111ni; 111 thc mJlc pr11fc))1onal fobcuo rt:gll1tcr. 
hut lhcrc I!> iJbll c ¥1Jencc of Wllhln·l,!lllllp \Jn,1h1h() rhc M1hjcCI) :.1gn1fiCUlltly 
incrca:.cd lhc >1£c uf the ph;.iryngc1.1I tube arcJ Junng phom11ion -\NOVA 
and Trend Anal\ ~1• n.:"'c;.sl.:J vcntr1cul1.1r :.puce II) the l.lnly mca)ura: Lo c \punll 
sys1cma1ically unJ cun)1>tcn1ly a~ >ung p11ch 1110.:n.:u)C>. Key Wun.ls: t=.ibcth> 
-Cuuntcncnor- V\l1cc 

The li1er.uure concernmg lhe male fobc110 vmcc 
1s charac1enseJ by unccna101y J) lu tb tnU)tl.'.JI 
c harncter and delinea11on . :md Jbugrecmcnl a:. tu 
i1s physiological ba)tS. 

The male sung vocal pllch range t) generall y hl!ld 
10 con1a in 1hrce principal rcg1~ter) IJdincJ ht:rc us 
pauems of interac1ion be1wccn the vocal fulJs anJ 
resonators) 1ha1 are c us tomarily U)Cd in voca l 
music of Western c1vili)a1ton I I). These arc the so· 
called chest and head regh1ers I )Ometimes e m­
braced under 1hc heading " modal'· reg1sterbll. anJ 
a third, higher register. u:.ually tcrmcJ f:.tlsello. 
These registers are generally held to be present anJ 
potentially avrulable 10 every male VOtce, but the 
title given to falsetto would appear lo imply Jhal 

· this pilch range is in some way unchar.icteri:."lic of 
the adult male voice . and !hat it is induced by some 
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unnatural anilke of vocal 11:chnit1uc . In 1he pa:.l. 
gender :.1acotyp1ni:; '" mui.11.:al convcnt 1un has 
rierhap:. Jcc reeJ th.: fob.:110 v111c.: h> he unma~tu­
llnc . ..inJ the refore inappropnalc lor mu:.t mak 
l'ncal Jct1vi1ie~ . • 

Argument:. have been prescntcJ (2 - 41 suggest ing 
thal ii is po:.)iblc to iJ.:n11fy two typcs of mah: fo l­
:,c110-countcrtenor unJ and mulc alto . Evide nce 
of raJ1ogr<lphic s1udic:.. however, 1ndtca1es 1hat a 
:.inglc underlying laryngeal procedure 1:. common 10 
a ll fabc110 :.ingers 15). Difference:. of 1i1le may be 
a ttnbutublc lo nothin& more lhdn Jiffcrcncc:. of 

• Thc fobcth> voice hn b<cn Jc>Cribcd U> bcm11 ··unnu1ura1·· 
uml .. 11rtific:iul" 16-91. ··111eg111mutt" 1 IUI, ·· mi~cr.tblo:" 1111, 
·· .hocl.111(0 unJ J btustdul'' I 12 I, un .. 11oominu11un ·· I I l I. a ' "tnck 
vu1cc" 1141, 1hu1 cun only be proJuc.cJ ··pauna)>imu .. t ISi. um.I. 
in 11cnerul, lo be uvoiJcJ I 161. 01hcr comm.:nh conccmina ii) 
u>e su1111cs1ed that pr.actilioncn .. ri>ked iruury .. ( t 71. More n:· 
cent publicu1ions ha¥c abo u>eJ the valuc:-luJcn term ·•effemi­
n111c" (11! . ICJI, and ha¥c echoed the wurnini; 11bout fahe110 
s1n&111£ cnllan;cring Y<Xlil hc:;alth <20.211. 
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genre Of U'\C. Cg . . o;i>ltl Vt>ICC VCl'\U\ c;rlhcll r;r l choir 
co111ex1. Ftir 1he purpl1'\e ' tif 1h1.; a11iclc. lhcrclnre. 
the terms .. f:llset 11 s1. ·· " male al111 . .. '"cC1un1c1 -
lenC1r." and .. male o;opranc1 .. :rre c1•n,iucretl "}non­
ymous in so for as each rcferc; Ill ;i mole: c;inger \\ hq 
customarily .;ings in the uppcrmoc;t regi-;tcr. rather 
than the lower !modal! regic;tcro;. and whoo;c use of 
this register i,s a matter or hahit ;mdtor training. and 
is quite distinct from the c;urgrcall)' induced ··cni;­
trato" voice. 

Vocal music of the h1tc 17th and earl~ l!llh cen ­
turies required 1he solo countertenor to he 11 highly 
skilled and accomplic;hed performer. The tess11Ura 
of rhe music written for thic; vC11cc rarely c'ceedcd;i 
t~o-octave compac;11. r:ini,?ing frnm <1 pflrCl,imu1ely 
E c 165 Hz (middle of the bac;s tave1 10 c ' = 660 
Hz Clop of 1he treble s1ave1. 

Opinions regardirtg the physiological hac;is of fal ­
c;etto have ranged widely. These include the helief 
that this voice aroi;e from a cuntraction of the 
muscles or the throat and pharynx in combination 

hmrnn/ •ef Vu11 r I 111 1, No1 1 19M 

"i1h a ngid ep1glot1is t22l. or thnt it originated as a 
'function nf nir heing llirected down from Lhe frontal 
<;inuses (231. Later writings have offered more plau­
sible accouhts . wi1 h a general agreement that in fal ­
setto (as compared with the modal registers), only a 
part of the inner edges of the vocal folds vibrate 
124-2R) . Recen1 technical advances in obser.·~tion 
and measurement of the acuon of the laryngeaJ as­
semhl y during falsello singing have enabled the col­
lection of dala to <; upporl 1h111view129) . These sug­
gcsl that a definite " chi nk ·· is observable in the 
pattern of vocal-fold vibration throughout the fal­
<;etto vibratClry q •cle t30l . One authority (3 1) sug­
gcc;ts that 1his ic; Jue to the muscles being firmly 
ten<;cd . wit h the cartilaginou<; ponions sufficiently 
held to~cthc r c;o that only lhc membranous portion 
i-. set in vihrat run . /\ more elabnrnte explanation 
t.\11 claims that : ta l on tr:in<;i11on from the chest to 
the fal11c110 register there 1~ a total relaxation '-'' a ll 
muc;clec;. including lhe cn coid and cricothyro1d 
(which only contracts for the highes1 tones); lb) the 

CT/AS 

./ 
/ 

_/ 

e 330 Hz 

FIG. 1. 
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'ocal fold!> vibrate along their\\ hole kngth . e.\ccpl 
when !)1ng1ng the highc)t lone:. tbctwccn c = 520 
llL anJ g' "' 750 HL) , but the ar}'tCnl11J rcg1lln 
moves con)11.ler.ibly lc!>s than 1n the 1..hc:.1 register: 
<cl the vocal folJs do not meet tn the m1dJk Junng 
aJductron: and <JI a crescendo ur meua Ji voce 
ca nnot be achieved 1n the lowe)t fabctto tone!>. 
However. this la:.t finding appears to be ut vanance 
w11 h phtmelographic evidence: of n trainee counter­
tenor (33). Another authority (34) !>ugge:.ts that the 
vocaJ folds are longer. stiffer, and lhinm:r 1n fobe110 
than in the chc:.t register, und that allhough thc 
glll tt is i:. not U!)Ualty completely closed, there i!!> cvi­
dence that complete glollal closure may occur 05). 
There is abo the suggestion (36) thut falsetto tones 
consume more ajr than comparable tone!> sung in 
the modal registers. and that this has the effect of 
reducing the amplitude of the higher ovenoncs 

The drctwing of general conclusions from the lit­
erature reviewed above is problematic not merely 
because of the divergence of views expressed and 

f 

evidence presented. but also because author:. have 
rarely provided any im.Jication uf the numlxr:. ol 
:.ingcrs :.tudied on whi'ch Jhcir conclu!!>1ons urc 
based. nor lll' the singers' level of vocal ability (i .e . . 
"'he I her 1hey wcre prnfc'!>sional vocall:.t:.. or un· 
train~d pcr":>on:. who rarely u:.cd the f:tbc110 rcg­
i!>tcr). Indeed. one :.us~cts that in immc ca!!>CS the 
view!!> may be based only on the in1ro:.pcct1on of 
lhc writer!!> . 

One cM:cpll~ln to 1h1:. i:. a recen1 Swed1:.h inve!!>ll· 
gut ion 137) of dwnge:. in vocal tract conligura11on in 

four .. :.cmiproti:ssionul" countertenor'!> . Thi:. v1d­
colibcrscop1c ~t11J y indicate:. tha1 lal in the tal­
M: llo r..:g1!)tcrs. the vucal -fo ld vibralory pu11c1 n 
bear'!> a '!> tn>ngcr rc:.cmblancc to lhnt ol the mull.ii 
lchc:.11 rcgbtcr 1hun the ··untrnmcJ " f;ib..:llu uf a 
control :.11bJect : tbl a1 higher intcn'!>llY th..: wunta· 
tcnurs huJ compktc glu11ul cfo:.un:. and th1:. "U!!> 
JbO ob!!>erved fur two ur lhc four )tngcr) at IU\\Cf 

inh:n1.1I), kl there w;i'!> an 1ncrcJ:...: 111 voc<il · tufd 
length .tnu plwr rngcal const nctton "'hen mu' 1ng 

FIG. 4. 
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from low to high pitchec;. and ldl tw(I of lhc fou r 
'iingers narrowed the lar} ngc;il 1uhc " 1th incrcac;ed 
pitc h. "hereas the other t WCl c;ho" cd nn change 
across pitch. Thec;e findings.offer "'>me m'i1gh1 in10 
the nature or the physio lo~cal basic; or lhc male fal ­
c;etto rcgi!\kr. and suuest 1h:it trnining allo" c; it 10 
acquire a number or qualitic<i that a rc characteristic 
or the mpdal (chest/head) registers . 

The purpose or the present 'itUd}' Wfl<; IO ohtain 
robust data from a sample nr male folc;c"o c;ingers. 
all o r ~m were or ackno\\ ledged rrorcssional 
standing.., vocalists. to extend our unders tanding 
o r the nature or the fal setto voice. 

SUBJECTS AND METHOL>S 

In an earlier investigation (.l8). two o f the prec;ent 
authors reported the development or a technique 
for thc4tud y or the vocal tracts or c;ingers using 
xereradiographic-electrolaryngographic nnalysis 
(XEL)4 n that study. differences and similarities in 

""""'•' nf l'n/u. l 'nl, 2. Nn. 1. /'M& 

' 

vocal-trac t oncnta1ion in male and female singers 
vocalising ;,11 " low .. and " high " points or their reg­
isters were e~amined , 

XEL coml'lines two well-known techniques more 
uc;ually emplo}cd in the fields or oncology a nd ex­
perimental phonetics. Xeroradi9graphy (39) i's a ra­
diogrnph1c imagrng technique that yields good reso­
lution or heme a nd 'iOfl tissue On a single image. 
thus allowing the airway to be seen t learly. with 
contrast l:lound:ir ies being edge enhanced . Ex · 
amples ()f xeroradiographic images 1considerahly 
reduced for publication purposes) are shown in 
Figs . 1-8. Elect rol<1ryngography (40) uses con · 
stant-volt<1ge monitoring or lranslaryngeal e lectrical 
conduct:ince . A microvoltage is passed bet ween 
two gold-plated e lectrodes. placed on either side of 
the pharyngeal cartil;ige . to generate a waveform 
I Lx) that rcl;itcs In the pMtern or vocal fold-tissue 
contact. I hue; Xf:L provides evidence or ">Ofl·tissue 
changes throughout the vocal tract during phona­
t1on . 

,. 

CT/AS e' 660 Hr 
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SUBJECTS 

Nine male fabetl t)t) acted U) )UbJect:.. cach -.ell· 
iJen1ified U) n counl ertcnur. fhe prmc1p11l lntenon 
for inclusion in the study wa) the a pnun e)1abl1)h· 
ment by the subject uf a na11onal or 1n1c.rna t1onJI 
reputation as a )Olobt U)IOg C).dU'!>IVCI)• tht) VOICC 

register. CThe )UhJeCb ubll )clf-1den1 11ict..1 U) being 
wilhin the category of ba:.:.:bun1onc or light-bun­
tone ucc:or<.Ung to the p11ch range of their che)I 
<modal) regish:r, but rarely, 1f ever, u:.cJ this reg­
b 1cr when singing .) All lhc singers were re:.tdent 111 
lhe sou1hea:. tcrn area of Englam.1, but it 1s esti­
mated tha t they represent a substantial proportion 
of the countertenors of international standing who 
are currently working in Europe . 

METHOD 

The XEL technique was U'!>ed to ob1ain data from 
each coun1enenor in the fo llowing condi1ions: Cal 

VllCal tract at rest: lhl vocalising at three pilchc), E 
= 165 11 £; e = 330 llz: c' = 660 H£. It would huve 
been desir.ible to sample a greater number of poi nts 
&H:ro:.s lhe vocal rnnges of1hes11:igers : however. the 
number of samples of the vocal range that could be 
obtained was constrained by lhl! necci.sily ol en­
suring thut subjecb remained w11hin safl!ty limits of 
l!xposu rc to raJiation. The three pitches chosen 
were regarded as being reprei.entutive uf the l~Hver. 
m1Jdle • • ind higher r..:gion-. of thc cllu nh:rtcnor 
vocal p11ch rnngc. Subjects were scuted 1n a com­
fon;ibl.: pos111on lor i.inging anJ ro:.itioncJ to ullow 
la tera l imaging of the vocal tract. I'l l minimise 
movement during vocalisa11on and tll limit J iffer­
i:nces of angle O:ig. 'lt hctw.:cn cxpo!>urcs subjects 
were rcq11Cl>teJ 10 l.ccp themselves ;is :.till ui. pui.· 
:.ibh.: ;inJ to maintain eye contact "1th a li>.eJ poml 
on the wall. (:\ heud restrntnl was Cllnsit..lcrcJ for 
thtl> purpose: but p1lut triab inJicatcd that subjc:cts 
f.:lt this Ill he an " unnaturul" in l t"\J~ll . .>n , "h1ch 111ay 
h.i\c allccteJ the tone quality of vocali:.u11un.I 

CT / TP e' 660 Hz 

FlG. 8. 
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"rrc 1a~cn 

C\11h1et:I<: \ll'IC :d ltm cd 1\1 rt.ll' llLC lhl' lt'\,':1h,,1. 
111m 111 l':Kh 111 1hc pi1du: ' . and 1hc 1.1,h1•1!1.1rl11l 
image ,, ... ., 1akc11 "hen each o;uhicct 1ndii:a1cu I hat 
he 11:1s o;attsfied wit h the quahly ol lhc ~11uml heing 
rir,1duced . uo;uall y 3 or 4 'I :iflcr the i11111ul on-;cl nt 
the o;ung pitch. Subject <; 11ere a'iked to vocah<;e 
each pitch at a mezzo-forte le vel of loudne<;s. to 1he 
vowel /i/. 

F.leclrolaryngogru ph1c data uf the same vocali~ed 
pitches were collected immediately prior lo each 
xeroradiographic imaging c;ession. Suhjccts 1Hre 
<l llowed !iimilur practice freedom. and "ere given 
ins1ructions s imilar 10 those for the xcrorad10-
graph ic images . It was no1 poi;-.il'lle for the I" o 
forms of data to be collected -;imuhuncouc;I)' be­
cause the positioning of the electrodes req11ired for 
1he electrolaryngographic procedure would hllve 
obscured critica l areas of the xcroradiographic 
image. 

S ubsequent 10 collection. each xeroradiographic 
image was measured at six points to obtain vocal­
tract dimensions in millimetres . For technical 
reasons. the obtained image<"w~re 'ilightl )' larger 
than life-size. Accordingly, the ob1ained data were 
reduced to 0.833 of full size lo allow measurements 
10 have real-life equivalence . The point'i or mea­
surement were selected from those possible be­
cause I he y have been found in a previous study 14 1 I 
to be 1hc most significant indicators of vocal-tract 
c;ofl·tissue change during phonation . These points 
of measurement are shown in Fig. 9 and are as 
followc; . 

I Vertical lenglh of tract (variable 11: spheno-oc-
1pi1al bone to the superior border or the vocal 

I olds. 
~ . H ~ 01d height lvanablc 21. ,·ert1cal height mea· 

<:u1 cd from I he <;Uperopostenor border of the hard 
ralale 10 the lower inferior border of the hyoid 
lioi.lv. 

~ . Cower oropharynx (variable 31 · anterior of 
1 allccula 10 pharynge.il line. 

4 . L;iryngophurynx (variable 41· epiglottic rib to 
pharyngeal line al the level of the mucous covering 
of the arrtenoid'I. 

5 Laryngeal airw11 y I vanaole '.\)· anlcnor com­
mts<;urc lo posterior of arytenoid lumen-posterior 
cncoid lip. 

ft. Ventricular spncc !variable 61: -;uperoinfenor 
J1menc;ion at the w1tles1 poinl. 

I 

In ;ultli tit1n . hec1111c;c the poc;11ion of the spinnl 
'1llll tnn in I he rmo;1tinn adopted by the <;1tbjcc1 might 
hnve ch11111,?eJ -.li!!htly net ween voc;ilic;ations. and 
hccauc;e the relation of the spinal po<;ition to the 
011cntaliCln of 1he vocal tract could on ly be su r­
mised. the angle of nrc between the uppe r borders 
of lhe vocal folds and the pO'iterior line of the Spi ne 
was measured for each image !Figure 9. point 7). 

Electrolaryngographic evidence for each sung 
pitc h was provided by displaying the resultant data 
on an oscilloscope . polarised with increased vocal­
fold contact as positive-going. This data was made 
permanent by means of a Polaroid oscilloscope 
camera . 

RESULTS 

Xcroradiographic data 
The means and standard deviations of obtained 

measures arc shown in Table I . 
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TABLE l. C1111111u1c-11url ( 11 = YI: 111<'1111 Xl:::L t11<'t1s11rnyf!111s I :t SOI J 

Vcntricu1ur 
)p~ce Laryngeal 
Imm) airwuy Luryngophuryn.>. 

Variable Vari:.ible V;inublc 
Hl ti 5 . ~ 

Al re.I 0 131::1.11 28.0 I :: 2 11 t7 l1 ::J..S1 
E 105 ~ 8 (:: 2.31 30.0 I :: 3 II 111 'H :: II. II 
c 330 ~! 1 ::171 32.S I:: ) .JI 20 :? I::} .j\ 
c · 6tiO 3 I ( ::I jl 32. !(::~ 71 . 21 )l :: ! .111 

Influence of angle between spinal position and 
vocal folds. The lirst conc~rn in examining 1hc data 
was to C)lablii.h the )ignificancc of 1hc <tnglc be· 
tween the spinal po)ilion aJoptcJ by the sub1ec1 
during the data collecting tria ls and the positfon of 
the upper border of the vociJI folJs . If 1his angle 
showeJ a cun)i)h:nl n:lu11onship "11h 1hc 01hcr 
mca)urcs it \\OUIJ be Jifficult to rc s1)l 1hc condu· 
s1on that any Jincrenccs in ob1aineJ measurcmenb 
rcnee1 nothing more lhan concom11anh of 1.hang1ng 
spinal position . The J:.i1a fur cJ ch VJrtablc WiJ) 
therefore )ub1ec1ed to a regre))lon Jnalp 1s upon 
the daia for angles. 

Wirh the exceptio n of variabk 6 (vcn1r1cul~1r 

space I. these anal yses yidJeJ non)1gnilica111 value:. 
of F ratio. The exceptional Vilriuble yidJeJ iJ ViJfue 
of F = 5.672. p > 0.025 . Nu obvious rcuwn for ar\ 
association between spinal posi11on anJ 1h1s ~inglc 
variable . but not others. prescntcJ il)clf, )0 a sciJL· 
terplo1 was run to examine the )1tuu11on funher. 
This showed two clear outl iers from the ·general 
grouping of the data. In panicular. it was founJ 1ha1 
one of these had adopted i.pinal positions such 1hat 
I hey )howetl a mnge of 23° compared wit h a group 
mean of 9. 75°. The regression of va11ablc (l wa) 
therefore ru n again. eJ1cl uding lhis i.ubjl!cl. With 
this exclusion. the vulue of F reduced sharply lo u 
nons1gnificant value of F = 2.089. p _.. 0. 150. II was 
concluded. therefore. lhat no cons1stcn1 relation­
ship between spinal position and the tlata ror the 
other six variables exi sted. and thal this factor 
could be ignored for 1he purposes of J u1a analysis 
(Table 2). 

Full 
l.uwcr HyniJ vcnic:il 

omrhnrynii. hdghl length Ang.le• 
Variable: Varfablc Variable Vl!riablc 

) ! I 7 

18.7 I:} 01 76. 11 :: .S 71 12111 I :: t:?..41 109.9 c:: S.151 
:?8.9 l ::1191 86. 1 I:: 7 SI 1)6. 1 I :: 14.:?I 96.1 I :ti.811 
311.4 I ::3 ~I 86.5 I:: 11.21 132.6 (:: 13.61 911.2 I:: 11 9.i I 
l0 41: S OI 81Ul::7 II IJ I 9 I:: I I.Ill 10-i.O (:: IJ 11)1 

Movement from rest to vocalisation. The relative 
position) of 1he measured points of the vocal 1rac1 
al the po)ition Of lhC rest Were compared Wllh 
those when lhc voice WU) .. primeJ .. fur voi;uli)a· 
tton by means oft lesls fur re lat ed measures. Intro· 
spcc t1on :.uggcsteJ that 1he orientation of the VllCal 
1ract was probably ncarc~t the position csl rc)t \\hen 
vocalising in the mit.lpuint of the pitch 11Jngc . Th..:rc · 
furc. the data for thi) poin1 (e ::: 3311 HLI wa) used 
for the purposes of this comp:.11i son. 

Allowini,: for indiviJuiJI J1ffcrenccs between sub· 
JCCls ( ) CC further analyses hdO\\. J, the follo"IOS 
change) were oh)crveJ in mcancJ J at<a between lhe 
inrngc) uhlamcJ for the rc~ l ing position anJ lhose 
f11r th..: vol.41lisations ,,f 1he m1JJlc pitch llUmpled II: 

= 330 li LI !Table 31. 
These results indicate thut. us a group, subJCCls 

opened up 1he vucal tracl when moving from a 
resting position lo the VOCiJ lisa1ion of the m1dJlc 
pitch Ce = 330 Hz). Although the increase in lh.e 
ven1cal leng1h was not s1gnilican1 . lhe hyoid height 
diJ increi.l)e signific<inl l>' inJica1ing a lowering of 
the JUW anJ allowing lhc tongue roul to Jisplacc. 
thus fat:ilitilting a concomi1ant increuse in the lower 
oropharynx. At lhc voice )ource. the sii;nilicanl m· 
aeusc in the laryngeal airwuy measure inJic.LIC.!> a 
ICO) ing of the vucal folJs . unJ 1he;: opening up of lhe 
vcn1ric11 lar space muy. uccorJing to one aulhority 
142). be inJ icarive of subjects· ·covering" or " darl.· 
ening" the voice limbrc whils1 u1 the sume time 
maintaining the .. ring· · in the voice. i.e .• that peak 
in 1hc spcctrJI envelope in the region of 3 kHz. the 
so·calkJ .. singer' s formant. .. The above Jata iJlsO 

TABLE 2. Regrulinr: 1·uri11blC's u11 un1:I"' 

Variable V11n:iblc V:triablc V11riuble Vuri:iblc Vari11ble 
I 2 3 4 s 6• 

F • 0.089 F • 0.032 F • 0.641J F • 1.110 F • 0.1)2 F • S.672 
p • 0.768 p - 0 .860 p a 0 .428 p - 0 719 p - 0 .719 p - 0.025 

• When rerun ig11orina 'ubjcct no. S. F • 2.0ll9, p s O. tSO. 
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I' s JJO II~ 

Mt an Mt an 
al rT" t - no Hz 
Imm I 1mm1 r 

~r1tc:1I 
ltn!!•h-,f•l!h• 
nnn'i8nilican1 
mcrta\t I< 1.1\119 1~1 11119 I lillll 0.11~ 

lf\ oid hrii:ht -un • 
1ncrc:i~c 1141 778 Ill! 11 J 10' ~ ti OI 

I .u" er ornrh:ir\'n ' -:'I 
mnrked 1ncrca'<' ~~ 111 '< M89 II C.76 . 0001 

L1ryncoph;iryn'-
, fi[!IH . """"ll"'lican1 
mcren•e ~omo :1 ~711 I 9~ ti 10 

I ;u ' ll!!eal ;urv.i:'I\' -on 
m('r~tt,.e: H Il l lR J4J J ,.,,.., - n 01 

Vcn1ncular •racc-~n 
mcrcn<t 11·~ < IMIO ' -.. o <fl 01 

'11 ppo1t rhe nw'l lavourcl.l C\pl11nalll•n h•r lhe 
acCl uc:t rc general ion ol 1h1'> ,in!lcr· , llirmanl . 
namely, lhe ll[lCnlll[? Up llf the f'h.11 \ n'\ •• \U 

1ha1 11 i" n11hiJc1~1hl) "1(lt•1 lhan the :i1 ca ,11 the 
e ntr.111cc tti the lat) nx tune'" 1-l \l 

Changes in the orientation nf the traci between vo­
calisations of low. middle, and high points of the 
vocal range. Relnt io11<>h 1ps among mea-.urc'> . ll1e 
11e'<I queo;11on thal needed lo he ntlllrc<;,cJ 1n the 
analy<;jo; of the data concerned P<'""ihlc rclatinn­
<; h1ps among the mea<>ure'i. 1.c . . ''hether an~ of the 
mensurec; correl:lled in a C\)''itcma1 1c am.I regl~lar 
\\a\: for c-<amplc. ff an mcrea"e in h}111tl hci[?ht io; 
tlh,ervahlc. wuulJ th1o; hnn{! an acLompan~ in!,! in· 
creu~c m vent riculur space. 1•r rerhar~ a reduction 
111 'iOnle other vn nable ! Evidence of an} o;uch rela­
tionship could provide informa tmn annul reorienla· 
tion of lhe vocal trnct n~ the o; rnger move<; tu an­
ot her of rhc sampled pitchec;, 

TABL~ 4. Mttfrtl "'I,,,,,.,,,,,,,,,. Ill fl•H ltllll(lfllll! ,,,,,,,,, 

IN "" :!71 

P1>~11ivc cnrrcla1ton\ f\' ' -· l~ rsc . 'v T 'mnllt "ere nli\crvtd 
lictween the following r:11" of •anal'ik\ 

v l - ••2: vcn1cnl kn[!lh - hyoid hci~hl 
' \-v.1 to"er orurh:1ryn>.-lnryng11rharyn,, 

' 0 79~ t 
0 ~9.\4 

r 
' 0 000 
n oot 

C:orrclallnn hcf\\('('0 ~m1c11l lc111!1h ~ntJ t:11~n1cat 111rv.•;t\ ur r r 

O 21144 :irproachcd si11niliconcc Ir> • O 11751. 

Ncpllvc correl311ons I VA • l:irge. ' )' • \mntll '"" fuumJ be· 
I ween· 

v t-v4· vert ical lcnglh-lnr) n1mphoryn~ n CllJ 0 01.S 

v variable 

TA BLE 5. Rrlotf11ml1ips anwngff 1·annbles at snmpffnR 
point E = 165 H i. IN • 91 

l'os1tivc corrclalions were observed belween lht following pair\ 
or variables : 

p 
' t - v2: venical lcn111h-hyoid hci11h1 0 8.79t 0 000 
.,,_,,.4 to" er or1•rh:ir}n \-h1r)• n11ophnryn~ O 6S02 0.029 
No ncga11vc corrcta11ons reiiched "gnificancc :u O.OS lc"cf. 

Correlations I Pearson r) for all pairs of variables 
were therefore calculated so as 10 produce: Ca) a 
matrix for rclarionships among variables across the 
three pitches ITuble 41 : and (bl matrices I x 3) for 
re lationships among the variables as sampled al 
each of the three pitches (i.e .. at E :: 165 Hz. e = 
330 Hz. e ' = MO Hz) tTables 5-7). 

The sl ali c;tic;1ll y si1mifica nt correlation-; are 
"hown in "fab le 4 . The du ta suggest that. in general. 
1f the vertical length of the trac t is increased there 
are concomilHnl mcrea11e<; m the hyoid height mea­
<;ure fi nl.l icating incrcac;ed jaw opening I and in the 
length of the voclll foll.ls llnryngeal airwily mea ­
o;urcl 1 he "1tJth 1.1 ( the pharyngeal tuhc a l110 
changes "> ~tcmaticall y tnamely. the relationship 
hetwecn the lc1wcr oropharynx and lar}'ngopharynx 
me:ic;ure'>) , \\ ith evidence that an mcrease in ver-

' ttcal lengt h \\i ll reduce the opening to the pharyn­
geal lube immediately above the larynx . This may 
be in terpreted a~ further support for the most 
w1 ll c l ~ accerte<l acous t ic e 'l plan a tio n of the 
"'>ingcr' s formant" !mentioned abovel. 

Matricc<; f Y 31 for possible relationships amongst 
the variablec; v. e re then computed for each sample 
pitch . Tuking the interpretation of these three ma­
trices !Table<; 5- 71 together. there are relati vely fe w 
significant correlations. positive or negative . for 
each snmple pitch. T his suggests that there was 
considerable vana tion between subjects. with fe w 
points of conformit y acros<> the group as a whole. 
As might be ex pected. there was a strong positive 
correla tion al each sampled pitch between the two 
vertical measures. i e .. vertical length and hyoid 
height : the lower larynx position was accompanied 
by an opening of the jaw and lowered hyoid. The 

TABLE 6. Re/11111111,fliipJ nmn111?.tt 1·arinMes m rnmpl1ng 
1winf e = JJO /l z. (N = 9) 

Po~i1ivt corrct;iUaM 
v 1-v2: vcnic;il lcngth-hyoid hei11h1 

Ncp1ive correta11ons 
vt-v4: ventcat tc ng1h-t11ryngoph1rynx 

p 
0 .8900 0 001 

-0.6991 0.0 18 

,. 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
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TABLE 7. Mutri.r uf r~/utiu11sl11p& u1111mg~1 1•uriubla lll 
sampling pu1111 ' " .., (l(>(}jh IN "' ~J 

Posillve com:lalioo~ 
v l - vl. vcn1cal lcngth- hyo1J hc1gh1 
v) - v-1 : lower orupharyM- laryngupharynx 

Ncga11ve corrchu1un~ 
v3-v5. lower .in1phary11x - h1ryng~al ~1,..,.,liy 
v4- vS laryngophuryni.-1 .. ryni:c:il J1rwa) 

p 
U7t8S OOIS 
o iso10 u nos 

- o b06() (I O>l2 
- 0 S~ I 0.~6 

positive correlution between the pharyngeal tube 
nieasuremcnb t lower oropharynA and laryngo­
pharynxl. im.lrcate!. tha t when one wa~ wide n1n~ 
the other was lil.ely tu be moving )1milarl y. How­
cver, this WU) )hown for the luwc)t anJ h1ghei.t 
sampled pitches but not fo r the mu..lpoint le = 330 
Hzl. Moreover. at the h1ghc~t ) Ung pu~h tc ' = 660 
Hz). this opening or the pharyngea l tube YdlS 

matched by a curre:.pundi ng Jcc rcu)c 1n the :.1zc ul 
the laryngeal airway mea)urc. )llgge!>ting that )omc 
snbjeet) were achieving thc higher p11ch through al­
tering the contact mu:.) of the vol.."a l fuhh rather 
than increa:.ini; the tcn)l\lO 11:ump..1reJ wit h 1hc 
middle pitch). 

Analysis uj 1·iiriu11t'i' . To dc1erm1ne 1he uppur­
tionment of the variance •imong the vunable:. . an 
anafysi) of vanance ltrcatmenii. b Jmpliing puint:.I 
x treatments lmeasurc .. 1 , )UbJt:Ct".>I \His applied 
to the data. The results arc :.hown in Tubk IL 

It is clear from Table M that .ilmosl ..ill of the 
vanancc in the J ata I) allrtbu1able tu J1tforcnccs 
between measure wnh '>umc mude:.l clcmenl .if 
vanance bet ween the '>UOJCCI!. Onl} a 'c!f)' ) umll 
poruon is auributublc 10 J1 1Terences between the 
three sampled point) of the vo al puch rungc . Th1) 
would apf)<:ar to impl y that the!>c )Inger:. have de ­
veloped their own particular technique fur :.haping 
their voe.al system) al vanoui. puinl) of 1he1r pi1ch 
ninge . anti thal there 1:. very li11h: rnnsi)tcncy he-

TABLE 8. Auulv~u 11/ 1·urrum «' 

Source ~s Jf m\ F p 

Total -171364.27 161 
Subjects 2.S8S 83 8 
Sampling points 1) .24 2 6 173 0 t2.8 >1120 
Mc-.asun::. 4S76.S7 27 'il.S)I -10 4l1All < U.000 

Sampling points 
x mca~uru )S0.l2 10 35.0)2 2 )SI > n 10 

Sampling points 
error 879.21 16 H 9SI 

Meu u1es CtTOr 8686 62 40 217 16S 
Sampling points 

x measuru 
error 1191.9 tlO 14.8"9 

tween subjects in the way lhat lhe resonntor) anti 
voice source. as me<isured. reshape in moving to 
higher or lower parts of this register. 

1h·ml c111t1/ysil . Given lbtrt only a :.mall portion of 
the total variance was allributable tu difference) 
between the three sumph:tl pitch point:. . lhe third 
4ucstion 10 which an answer was )uught in the ob­
tuinctl datu was whether such vam.1ncc a:. wa:. 
present lullowetl a linear trend in respect lo any of 
the mea)urcJ vuri..ibl..:s . Occau)c any un&.:- vunable 
might follow an inJ.:pentlcnt tri.:nd pullern lhal wc1!. 

unique tu 11. Jala fur ea.:h vanabk \loa::. ::.ubJectcJ in 
turn to,, trcalmcnb (pill'h-)umpling puinh) x )Ub· 

JO:Ch ANOVA. U)mg the method of US) l~ning or· 
1 hogunal 1:omponcn1s deri veJ from hypoth..:t1cal 
trend lines 10 ) Um) u( squares. F ratio) fur po):.ible 
1renJ) in 1hc tiara for each of the i,p; ' ;mable:. "'ere 
obt..iined. The number of h) puthe1ical pa1h:. that 
may be tc:.t.:J by )Ul.:h u proccJ ure i) constr-Janel 
b}' tho: numbc1 uf :.ampling point) avall•1ble. Iii thi: 
.:a)e , 1wo pJth) , linear and 4uaJrJl11.:. could h1 
1c:.to:J. ·n1c Juta wa:. lhl!reforc subje.:tctl 1u anuly)1 
to J 1)CU\cr whether any ur the variahles, a::. mcu 
)UreJ at the 1hrce pitch-sampling pornt) . mrght h 
along. these puths !Table 91 

The mo)t )lriking feat ure of the Trend Analy:.is 1 
thal for each variublc there rs a l~rge amount ol th 
total varia nce allributable to " :i ubjects." Th 
would appear to qualify the information ga inc 
l'rom the 01a111 ANOVA above ffable ~l. 111tlicat11 
lhill )UOJeCt:. J(> J1ffi.:r murkcJly from 1:ach othc 
cmpha::.1::.1ng the pcr!>Onul nature of the Ct)unte 
1cnor tec hnique. 

The ::.cconJ 00111;eablc feature I) 1ha1 · · ~ubJect · 
und "i.:rrnr" .:onsumc: large umount:. of vJ n au 
.:omparcJ w11 h •· treutments lpllt:h -sa mpl1 
poinhl " I Error here simpl y mcuns the vanan 
nut ;lllributable 10 1Jcntilied vuriublcs. l 

The onl y vanuble tu )how any :.ignificant oJh 
ence ro linearity is ventriculur space Ip < 0.05 
0.011. Here the measurement s ind11.:ate that al 
1n11ial expansion from rest to the lowest pitch 1 
space c.xpanc.b in a cons1::.tent manner a) freque1 
of the sung pitch increases. Data for the other v 
ables Jo not indicate any adherence to line::irit y 

Given 1hc exception above , the conclusion m 
be tha r there is very little of the variance attril 
able to reorientation of the vocal truct in a con 
tent way across the group. This fu rther suppt 
the conclu sion drawn from the mai n ANO\I 
(Table 7) that there is wide individual variation 
tween these countertenor subjects . 

li>Mtnlll uf V11•<c>. Vu/. 1 No 1 
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ELECTROLARYNGOGRAPHIC DATA 

The electrolaryngogrnphic waveform<; t l.xJ for 
ench sung rcsronse rcnect the patterns of contacl 
betwee n the vibrati ng vocal folds C44). The L x 
wavcfonns {recorded by Polaroid photogrnflhY of 
the oscilloscope screen) for each countertenor sung 

Journnl n{ l 'nlrr . I ol. 2. """ 1. l!IM 

pitc h were s ubjected to analysis by visual inspec­
tion Allention was paid to o;pecilic features of the 
waveform: in particular. interest centred o n the size 
nod shape . the steepness or lhe closing and opening 
gradienl. and the dis tance between peaks . The lo · 
cntion or the electrodes on either o;ide of lhe thyroid 
cnnila(!c 1s c rucial to the forma11on nr the wuvc· 
li11111 . aml "' i~lll Ji.,plm.:c111c111 . c illlc1 11p '" J11w11 . 
w tll a llcr 1.x ,.j7c anti "hapc . rt1i o; makco; optimum 
pl:tcinJ! crilical. C4' ['1CCinlly ao; <;i nJtinJ? .;uhjccts i\rC 
likely lo move their l:1ry11xcs ct1n"idcrahly on" vcr­
llcal axis from rc-;t and tend to dic;like wearing the 
neckband that io; cu'ilomarily employed to assist in 
the set J'lO'iitioning of electrode ... In drawing the fol· 
lo wing conclusio ns we have been careful to take 
in10 nccoun1 the operating cono;tratnls of uc;ing the 
c lcctro lary ngograph with -;ingcrc; . We therefore 
confine ourselves to general conclusio ns. 

O ur visual 11nalyse<; indicat e r hat. for identica l 
pitche-;. "ubjec ts did not emplo)' similar sound 
'iource soft-11s-;ue contact. Variations in waveform 
patterns fell tnlo two broad categoric <; : 

I . The .w~ of the waveform . indicaling 1ha1 sub· 
JCCIS varied in 1he amount of vocal-fold contact for 
1dent1cal pitches . 

The c-011fis:11rnt1an of the waveform. indicating in· 
~ 1vidual variations in 1he llmounl of time per cycle 
that the vocal folds were in contact with respect to 
1he pe riodic time (commo nl y referred to as the 
"clo'led quotient ") . • 

Exumples of the Lx waveforms fro m the sample 
are give"" in Figs . 10 and 11 for four different sub­
JCCt'i la nd r1re identical lo the Lx waveforms cap­
tioned in Figs . 1-81. Thei-e examples are indicative 
o f the variations in waveforms across lhe group. 

Subject : 

Figure : 

No. 

10 
II 

A 
A 

B 
B 

3 

c 
c 

4 

0 
0= 

e 330 Hz. 
e' 660 H z 

Figure s IOA- 0 show example individual variations 
in Lx wavefonns at e = 330 Hz. the midpoint sung 
pitch. The configuration or the wavefonn for sub­
ject 4 {Fig. 100) strongly resembles the c haracter­
is tic waveforms of bass/baritones in their modal 
regis1er reported in an ea rlier s tudy (45). This 
finding complements and supports the videolibcr­
scopic evidence H6) reported in 1he introduction 
earlier (see above). There are also examples of a 
counlertenor vocal·fold contact waveform that has 
a characteristically short closed quotient and this 
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Lx 

Lx 

A B 

Lx Lx 

c D 
FIG. 10. (A-0) l..1. wavclorrm ol >ub1ccl\ 1 - ~ . re~pcc11,1d~ !While ) 11li;1ng e , 330 Hi.I 

may be observed in examnJcs from subJCCh 1 and 3 
1Fig. 108 and C). This !.hon clo~cd q11,111cn1 i:. im.h· 
cuh:d visuall )1 hy the disl:.l ncc hdwccn one wave 
and 1hc next being rcl:11ivcly lung. ' f hc waOc rcprc · 
~en1 s (from left to right) the onset o( adduction 
<closing of the folds) to the end of abduc tion (when 
no part of the folds is in contact). The poinl of max­
imum closure is indica1ed by 1hc! peal. of each 
wave . Subjec t I has a waveform that has a lo nger 
closed quotient and a slight .. knee" on each d0wn­
ward slope , indicating a n e xtension of closure prior 
to a relatively short open period. The; venical ~i£e 
of thi s waveform pattern compared with the 01 hcr 
three subjecls could be due to more vocal-fold con­
tact, but it could also be due to be11cr o ptimum 
elec trode placement on the neck, or to the subject 
interpreting the d ynamic ''mezzo forte " at a higher 
intensity Jhao the other subjects. (The Lx da1a is 
therefore no t sympathetically treated by statistical 
comparison/anal ysis; hence, for the purposes o f 
1his article, our reJiance on visual ioterprelation. It 
is recommended that in any fu1ure re~earch inten­
sity of signal should be monitored to control for one 
of these variables.) 

The lower set of figures I Fig. 11 A - Dl show in­
dividual variatiofls in Lx waveform for the same 
four subjects at the highest sung pitch e ' = 660 Hz. 
As with the midpitch (e = 330 Hz) subject 4 (Fig. 
I I 0) has a waveform pauem that is unlike the other 
three and that has a very shon open period between 
vibrations. There are some similarities between 
subjeccs I. 2 and 3 (Fig. llA-C). All lhree wave-

form pallern:. arc lurgcr 1han fur the lower pi1ch . 
whic h we 1n1erpn.:1 a~ being un inc.Jicalion of in­
<.:re ;i ~ec.J contacl between 1hc liilJll Cperhap:> due "' 
~ingmg !hi.lo pih.h , which lie:. .it the lop of thl! r.ingc 
a1 a higher intcn~ity) . Subject~ 2 and 3 both haJ 
'" knee:>" in lhcir downwarc.J slopes. although thi~ 

was more marked fo r subject 2. Subject I haJ abo 
increa:>ed the amount of time thal the folds were in 

contact and red~ced the open pe riod compared 
with the lower pitch. 

The discrepancy between lhe number o f peaks 
shown for subjec1 4 t Fig. 11 DI and the other three 
:>ubjcct~ is due to the lime display calibr..ition on the 
O!>ci lloseopl! being ahered 10 show mo re clearly this 
very unu~ua l L>. waveform pa1tern . At present . we 
have no clear interpre tation of the physiological 
basis for this pattern (and we have ensured that it i:. 
the correct way up!). 

In summary. these four examples indicate slight 
diffe rences in patterns o f voice source soft-tissue 
contact between subjects. Such differtnces were 
observed at all three !>ampleJ pitches. Moreover. 
these differences appeared to be confirmed audit<>· 
rily as each subjec t ha!. a distinctive countertenor 
voice. At a purely i ubjecti ve level. in the example:> 
given here subjects 3 and 4 appeared to ~ing witb a 
more "covered" o r " darker" timbre to their 
voices, whilst subjects I and 2 had a much 
" brighter" sound. 

The comparison of the pauems of vocal-fold 
contact between these countertenor subjects and 
the falsetto register singing of a sample of bass/ 

J u<tfftAI 4/ Voit'~. Vol, 1. No. 1. 19&6 

.. 



(' 
141 

161 G. F. WELCll ET AL. 

Lx ) 

A B 

Lx Lx 

0 

FIG . 11 (A- UI L\ w;1vc r1•1m\ ol \ Ul>JCCU 1- 4. re\pccuvel~ (whole Singing c . 660 lh.1. 

haritones will be the suhJeCI ol a fu111rc ur11cle. 
Ncvert helesc;. in1crprc1ation of lhc ahove vic;ual 
analysis indicates lhal the cou ntertenor Lx wave­
forms appear to have features that :1rc character­
is tic of both falsello and modal sing.in[? in that. 
whilst they may frequcnlly be ··s riikey .. in appcar­
nnce (similar to .. untrained" ralc;ctto v.aveformsl. 
they can ulso exhibit "kneec; .. in the ahfluction part 
of the "'ave . nnd haven rcla1ivcl ~ large closed quo-
1icnt (as in modal "chcc;t/hcatl " '\ingmgl. 

CONCLUSIONS 

The XEL analyc;is hac; been useful tn examining 
the vocal tract configura1ions of a sample of profcs­
c;ional coun1ertcnors. The principal features of this 
amilysis are as fo llows. 

I. No consic;tent relataonc;hip was npparent be­
tween the spini!I position anti 1hc data for the other 
measurement!\. 

2. t Test comparisons between the measures for 
rest and the middle sung pitch e = 330 Hz revealed 
lhat subjects Increased the size of the resonators in 
phonation. with a panicularty significant increase 
in the pharyngeal tube area. 

3. The Pearson r correlations for changes in di­
men!'iions across pitches provide evidence of group 
factors operating in the changes to the configura­
tion of the vocal tract. There \i.tns also evidence of 
wide individua! variation umongsl suhjccts. 

Jo1m10J Qf Voltt. V.,J. 1. No. 1. 11/M 

4. The indi vidual nature of the way tha1 thi 'i 
sample of countertenors manipulate their respec­
tive voice mechanisms was further illustrated by 
the results of the main ANOVA and the trend 
anaJysis . Ventricular space was the only measure 
lo reduce sys1ematicaJly and consistenlly as sung 
pitch increased . 

5. The electrolaryngographic analyses revealed 
that. amongst these subjects and at all three sample 
pitches. there was evidence of "modal"' register­
lypc Lx waveform patterns. We suggest that this 
may be construed as support for the notion that 
training and u,se can modify the son-tissue contact 
within 1he fal seno register. and that such modifica· 
lions may incorporate complete glottal closure. 

In summary, there appear lo be levels of com­
monality as well as dissimilarity amongst subjects. 
Oespile the large amount of individual variation. 
there is evidence of group factors operating in 1he 
priming of the vocal tract from rest . and in the way 
that certain physical dimensions move consistently 
with each other (either positively or negatively). 
Furthermore . it may be conjectured that. through 
training and consistent use . these countertenors 
have transformed their " falsetto"' register into their 
"modar· register. 
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Dear 

Pamela Lynn Kordan 
265 Park Street 

\ 
./ 

Upper Montclair, "New Jersey 07043 

February 1, 1990 

143 

I am presently in my senior year at HUC/JIR in New York and 
am working madly on my senior project. My topic is as 
follows: Alternatives for women to the vocal requirements 
and expression of traditional chazzanut. The purpose of 
this project is to explore the problems encountered by women 
Cantors when singing traditonal chazzanut, a specific style 
of religious musical expression, which evolved exclusively 
for the male voice. I am in the process of arranging pieces 
by Alter, Katchko, Rappaport and Ganchoff to hopefully 
create a singing line that is more appropriate to the female 
vocal instrument and vocal expression. -

I am ~rying to collect as m~ch feed.back from women Cantors 
in the t,ield as possible to help me with my evaluation. If 
you would please answer the questions below and return these 
answers to me in the enclosed envelope, I would be very 
grateful to you. J.ny additional insights you may have would 
be more than welcome and appreciated! 

Thank you very_ much. I look forward to your response. 

Sincerely, 

Pamela Lynn Kordan 

• 
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Survey ) 
Fe ruar;Y-J , 

QUESTIONAIRE 

l) How long have you been singing? Did you sing as a 
child? 

• 
2) Did you sing any religious music as a child? 

3) Wh9t lead you into a career in the Cantorate? 

4 ) In your studies and now in your career, did you / do you 
fina a difference when singing music written by men for men 
( i . e. traditional chazzanut) and/ or music written by women 
for women? If yes, please explain. 

5) What is your vision for the evolution of training women 
in the style of traditional chazzanut ? Will women begin 
teaching this pray~r medium? 

6) Do you think that student cantors (both men and women) 
should be encouraged ~o compose for themselves, in order to 
discover their own i ndividual expression and/ or how to use 
their individual instrument t o best express the prayer 
texts? 



I I ) 
P~a Lynn Kordan 
Se nior Project: survey 
Februa ry 1, 1990 

QUESTIONAIRE 

1) How long have you been singing? Did you sing as a 
child? I 've been ~inging since I ~as a child but started cormal 

training at age 15 . 

.2) Did you sing any religious music as a child? IJot oarticularlv. 

3 1 What lead you into a career in the Cantorate?t.tvaHiliationwith 
a Reform synaoooue as sorrano nuartet Member eventually led me to consider the 
Cantorate - prior to the job. I was pursuinn opera and concert careers . 

~) In your studies and now in your career, did you/do you 
find a difference when singing music written by men for men 
( i.e. traditional chazzanut ) and / or music written by women 
for women? If yes, please explain. I don 't think the nroblem is in 

the writlnq - rather. it is in the performance . (t urn the nane and 11 11 exolain) 

5) What is YO\!r vision for the evolution o f training women 
in the style of traditional chazzanut? Will women begin 
teaching this prayer medium? \.'hv not? There has to be some f 1exibi1 I tv 

as to what women can accomplish ~i th their different sound and I i~hter te~ture, 
but traditjonal chazzanut, though written for men by men , does not have to be 
a closed medium for WOl'len. f think the important thinn to emnhasize is the &eel in~ 
tha t ooes into the chant -- al I the rest fo llows (as lonn as vocal techninue i s secure) 

6) Do you think tha! student cantors (both me n and women) 
should be encouraged to compose for themselves, i~ order to 
d iscover their own individual expression and/or how to use 
their individual instrument to best express the prayer 
texts? I think nusach i.s important to preserve, therefore. j f 

the coMposer/cantor is fully versed in the art and is well acnuainted with the text ~nr 
has special feeling for it, j t is a wonder ful idea . Hooefullv, he/she can also 
write music well ! 
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Pamela Lynn Kordan 
Senior Project : Sur ey 
Fe)?r uary 1, 1990 

QUESTIONAIRE 

1) How long• have you been singing? Did you sing as a 
child? ~t:D ~ \ '3 . 

2) Did you sing any religious music as a ! child? Jn.. ~ .. .,..I..(. cD ~ 
,.._~,~~ ~ ~ ... ,_ '"¥~·. . 

.., \ '-'ha'" 1 ea,., , • ..._., ; _._,.... ~ c-r,,.e- i· - ..... ,... '"a.nto-ate- :lL.a. * •·• ~ 
... ~·~-~ ti.a: :.·-.:..w.~~"'~";J; . "~ Y-tfj~ ~ ~ ~ 

-~ ~ ~ .. ~ :-.+•· .. !.&. . .b ~ p.4 ;:. ;.:;J.: t. ~ -.. . ~ ~ ~ ~ • 
4) I n your studies and now in your career, did you / do you 
find a difference when singing music written by men for men 
(i . e . traditional chazzanut ) and/or music written py women J:;z 
for women? If yes, please e~lain. ~~. ;JJ.... A..• ••·~"4 . ~ .. 'C:' .. ~ LS\ A.~ • ~ ~ • ~-w. ~ .,,. . ;... ~;+'-~ ~ ~ ~ • ..- ~ ~-~ . 

.,. ~ 5) What is your vision for the evolution of t raining women 
in the style of traditional chazzanut? Wil~e:~~ ~ 
teachip_g t~s PFayer medi~? ~ ,~.:., . · _ ___:_____ {• ._, ,,_..._ ~ f'!' ~ ~ ~ . tt. ,. ..•• ~. ~ t.A..... tJ; ....... , 

J. ,,,w... ~ ~ ~ ~,....._,J_ . k.4•r~ ... ~~ °"" ~ 
~ ~ ~ ~ ~#44·U. ~ ~~. 

6) Do you think that student cantors (both men 
should be encouraged to compose for themselves, 
discover their own i ndividual expression and/ or 
their i?rlividual ,instrument to best express the 
texts? l A.At ~) 

and women) 
in order to 
how to use 
prayer 



't 
Pamela Lynn Kordan ) 
s nior Project: survey 
February l, 1990 

QUESTIONAIRE 

1) How long have you been singing? Did you sing as a 
child?~ ~ ~~~ ot.:-~-~>·Hck°<l a)· ~ 1.3~5 r..Pri . 

J. cf..i-:f.. ' .J.V')1 J ~~ a c1u·; c/.. • 
2 ) Did you s i ng any religious music as a child? 

o/. ~, c:..w Cl. c.,.J., c>-V; ~ .;,~ ~ l<.J I ~ Ca.., "" '\ 
[ G<. ~CV') "6 16-'U ~......) 

· 3) What lead you i nto a career in the Cantorate?~ ~AA. . • ~ ~ ·- ' 
.,.,_ .!)'-1-4At-tc_f w/c.LcdF<JLf J.o?<US ic... ~'l<A cy>c.t>'~!-t ~ ,,~ ~ '{ . 

""Y\4, ...r;. ._ ) Cj<>"- o. _;~-1.r G'> .S~" '?~ ;.,., °' ~ ta.--~ tvJ:' . ~ 1...-.~·- t.IU" ~ 
-1 ) : n your studies and now i n your career, did 1ou/ do you c......., - i).l>- ·~ 
f i nd a dif~erence when singing music written by men for men 
( : . e . traditi onal chazzanut J and/or music written by women 
f or women? If yes, please explain. t 

.J ~4- ~ ~ ~\~ \ .. ....,.,... ~ -: Qt.-c:t> )'\-Q. ~ C..'> ...........,, " 
(4..?~ ~~~~vW~~· l~J 

5) What is your vis i on f or the evolution of training women 
i n the style of t raditional chazzanut? Will women begin 
teaching th.1s prayer medium? . . . . _ 

.~~n,-1- 1.uvu ~~~ ~ ~~ .~ 
.a.. ¥ ~ ~. ~~ ~~ ~ V.,X~s 
~ - W~ ~- ~ ~ ~~,J ?tf!>S~~ · 

6 ) Do you think that st'udent ~a~t~rs (both men and women) ~ 
should be encouraged t o compose for themselves , in order to .· r'H 
discover their own i ndividual expression and/ or how to use · 
their individual instrument to best express the prayer 
texts? 

J1JL1 ~~ ~-~ '~ 
~-~~~~ 

~- . f1p'-/- ~ Q~Jhn~ 

_;t,... ·~ ~/ ku,JL ~~ 
Ju ~~ e.,Q_ h 0 + -~ yi_ U D u..R_ A-{t.U ""-., 

~ ~e ~~.1h~d ~ 0 

~ ~-a o1J '*'4 . 
G.o~ ~) 

~~c/J~ 
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I Pamela Lynn Kordah 

Senior Project: Survey· 
February 1, 1990 

QUESTION AIRE ) 

1) How long have you been singing? Did you sing as a 
child? ,, i .,, 

j .. 

. . . 

2 ) Did you sing any religious music a~ a child? 
.. l . , - ~ I r ,1,..._. · • : .-, _ v1 ~ t ~ot ~_ :-i ) tJm•t- · .··'-f . tsv-, 

' 
"\ ' " 

:-... -·) \,,. , ': • :· ·!.!' ·' 'r.. '-- ... ·, . • . -, ,·· ~ . ,_ ... lL._. 

3) What lead you into a caJ:eer in the Cantprate? 1· " .. , ·, J 
• " ·.· ~ : c !1.t.l...;.A :.. t: ":. l · ~ :· .\ I 

0 ~ " f - , ~ • • "' • . • n.~ .;r ~4 * .., I 

: - ..I t , • -. ' ... "" ... ;: • • • .. - • , 4"! .... ... ' ~ :u..: : ~ .. : 
·, 

! 
-·· -" I ... 

\,, 

4 ) In your studies and now in your career, did you / do you 
find a difference when singing music written by men for men 
(i.e . traditional chazzanut) and/or music written by women 

i48 

• for women? If yes, please explain. ' .c .. f1 '?• 11•• J<. - - · .. 1 : :· ·· -:-" -

.. ., " ,\. 0:..11 l · . d ... .. : . IA• ') I, l ' ' fJ ,11 ,.\!j V C ' ( ~ - ,- :;~,..,._ !~.><(. ( . •. '·'"' I ~ • •.; .J -

,, ~ . - r - _ , , u·1• So I d() J ee. I -f l-..t,, !l.'U ...__t 
o).w~'1 1 , ,·5 i\.k '--:-i rrv3 vo 1 u , .)" - 1"4 o~ hevt I do., ·t -,..,,_~J1.. .A~ <~'\. 

5) What is your vision for the evolution of training women 
in the style of traditional chazzanut? Will women begin 
teaching this prayer medium? 

p,. a·ff·t .. l f- 'f-U'Hf.. c.: 11 .. I ,.uQ.[~ ~cm f- 1::'1t11 to.J • • • 6rr4,U\,A ..... ~ (!'{.w .J.. 

kc"t-<.. .NI\~! fH-~ 1rn~ . '"Iv .. ~ +L 1 htl.c,., ~J-('-Vi."J, c '"~ rn·.i.·~ v 
II " · l ; c-J 'l-'\..C.~ b id ln1~'1....., _.,,&t_tJ.f'f: i..J- 1'9 0......,. "'!'- ' '"'"' " c.,.,.._ J (} 

~d-.). (),., '"-' "'° r a.W'\ ( "rl <.UV\'V ~ I ~ w ~LL Q.....t 4' I.? fr I ~k,.vj ix(' "-'4,1,.. • 

6) Do yo~ think that student cantors (both men and women ) 1 --

should be encouraged <o compose for themselves, in order to I 
discover the ir own individual expression and/or how to use j_' 
their individua l instrument to best express the prayer ,, 
texts;''. . ·,. ' · 1.J.u .. +., cLl". 'o:><-"- ~ J,.u.J- , <VY/~'o"" ·~ 0 ~ 
:i_ ,, :/ i : 1 iA, ~).. ( cu- : I f l'.< 'fulJ~ CHl.1 (l\V l'\. ~"6+.., IN\'lit •~ , :, N () 11Jt..;.- f...., rru, q 

--~JJ ~· · -~'~-~-f,•_ J $ 1 n _~~(} .._::./l'~~ , - ( "...,.._J~ ·-,,~~- r. :""'I../· - ' ! / ' ( ~ 
i3.J I ~ '\ C.+ , ~~~~r- :"' b.~ aif-_ t'C t'r-fX. J. 1,..;) w>..llff.J r .. ':,'' l... -./!-c.k L' : r. .,.. _ 

~., /... l".,u.,,.. .V.;I( < #·f , :. """"' " ..J.k i.-.,.:fi llj- ,,a.JI . <.... r.~ "(~ - . • l ' f' 
I _, ii. I. L I , I . L c_ _.1 '" ;i .. c. -

( OV,.., .~ Cl c,.<.e.~()./I\.. ~\1 0 ( "-'-on' "' ~ ' • .~ O~ f _ "\ J J.... 

t • t" _ ( - . ~,I . c.( :"" ','- !, ''.1,..(.-.... wl 
I -!..... , " '. '-: J/)< l'oGI ~, J ' L.. ,.._ , , ~ • : • If • .• 

'"' • ·~. V'<- -.- • -..;-< t- . . •·Ji ·1... ... • / 1 -:~ · 
M ~o~ - "'-' f ~ ... 1. :-t ---~ ( ; ". r. •-' '·; Ju Lt :' 

• • I 

t t f cJ .> .. ..._ -t-t : •• .. · :- :~".~ 

-:', ,;_v; .. \ U ~ '~ · .. '""~,.,, -;o.. ~ll. 
'.' ·- 4."c' g .11 ,· .. ,.._ l .... - ...... c;, . .... : _ 

._, ..... '· . 
.J...[,('J 1v CH l r .._ c c· :~v• .~Jt.:.l (lt :\. 1.~· t l ~t ;--_Z°.- ".. 

I 

~. ' ... ,; t l! ;\ : ~ ~ "' .......-?. tl-\.U( c.t)\..Q f( 11\1 ~ . I• ' ~ ~ .. . ., (} ' 
- l C... • J 1

• :.• ' ) !. I• • • " : ..._ ! ..I..'/\(! < !' • • ~ '- ..J 

+,., c,'..!..:-CJf\ .J C" ... c .. '1t.L•L\.:i <A.,t .A..U l<' :· .. . , c · · ~'-

.• . ) ·C.. · 
.. '... : : . ~.... ' . . '"""\ .·..;ct11 •• 

1
·) 

- \ I " •' 

., 
.. \.~. ·, c. 

-' ) J ...V1 ~-
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QUESTIONAIRE 

I I 
Pamela Lynn Kordan 
senior Projrct: survey 
February 1, 1990 

-41 In your studies and now in your career , did you / do you 
find a difference when singing music written by men for men 
(i.e. traditional chazzanut) and/or music written by women 

' ) 

for women~ I f yes, please explain. Q ~ 

,~~,,,~,~\~~<Lu. ~~-c\uU.'-'-'-"'-""L L"' - _-:-ti,, 
~ CA, Jr:ctA.LL. \ ~-rJ....t,.J:i. . ('~ . ~~" . -1 ~ \ ~ ,.·nt7'\H...I_ f: 

5) ~What is your vision for he evolution of ~ining women 
in the style of traditi_9nal chazzanut?~ Will women begin 
teaching this prayer medium? ? ~ 
~~'~·,~~-\~ ~ 

- ~ ~ ' I ~ ' ~ ~ l ~ ~ ~~~>'"'M... ' . 

6) Do you think that student cantors (both men and women) 
should be encouraged to compose for themselves, i n order to 
discover their own individual expression and/or how tb use 
thei~ individual instrument to best express the prayer . ~ 

texts? ~ ~~ ..:Ui'-4:.. ~.... _..,.__J. '--! ........... • .._,.~--v-eeiv-
<S'((.t.e.,""°'"c-t..;,,.~ ~ .. ~ ,~.\...l~ . ~ "-0-~.:?.v-
... ~~ .~"~ \.pr~ ,~C4- ~, ~ 

~~~ ~ ~t.A_o_ n~ '\ 



I I 

QUESTIONAIRE 

Pamela Lynn Kordan 
Senior Project: survey 
E'ebru¥Y l, 1990 

• 
1 ) How long have you been singing? Did you sing as a 
child? t teP_ L""( .l\ff _ . . 

150 

2 ) . d . i · . ~ h " ld Dl you _sing any re lg~ous _music ~~~cl . ? r I 
(!1\;"vW~ ~ l.-f't ,f-A.Ef;A_ ».f~ Sc:..Afl,./ 

3) What ~ead you i nto a _career ~n ~he Cantorate? .-~ l~ ,~ 
:l f '\ A , _ I ~,., - f • . . J. '-- . .J r f.

1 
I' ( ,., Cv c,"i.A, • 

1,\, .....-./ l vl 1. \.. . ' ./ ~ l ; c:...r-J ,, Yl,J...( - V\q'\..( q;( -v1vv}.f'(o/'"\- I I ~tu...J,~.:_ r~11'!-J. : 
4 ) I n your studies and now in your career, ' did you/do you ·~ J\.il..J 
find a difference when singing music wr itten by men for men J , 
( i . e. traditional chazzanut ) and/or music written by women ai.!.~ ~tLPp 
for women?~f, yes. please explain : N~ ;;,1..'JA,~ ~ ·~t,~t.Y-

ll Cfvy.,jll)\(..AA; (YlNt;· clf~~- u-... r c4itNL/~ :fri.{! ~ - N~ ~,Jvr-f [JJ· 
\.Q_. ~dl.v\K JJ - r'-"-YJ ' .vi{'"" '"'1.,~ ~~ 1~ ~ J ~ <:<~ "fet,,.,_,~ 

5) What is your vis'on f or the evolution of training women~ . - ~ { , . 
in the style of traditional chazzanut? Will women' begin '/· 
ceaching this prayer medium? ~ 

Ljiu fV-Nu. h 8 ~ U-1 fjrUf- l1hLL; 
{)J£~\ -~\._ ff~-e,l'-' fV"'fti/! I CitA< ~?-~ ;_; I~ 

{.~ (, 'Y/'-1 ~1- ~{A;.1 lo ~ 1'LJ 6 te44~ ' 
6) Do you ~hink that student• cantors (both men and women} 
should be encouraged to compose for themselves, i n order to 
discover their own i ndividual expression and/ or . how to use 
their individual instrument to best express the prayer 
texts? - )\ ...... ~-

J citvc),. .!)~ -L~/r{itv~aw , LQ.,~~, 
_, 

" .. 
-· lt:J( I~ 

lV4.lt..{ tJ ~~<1 .• I~-~[, · u- 0 "" \ I 

f,\JJt ~ · • ru f'J ~ tr'114/c~ cAJ1./{! ~ ~~ v/JJ'fi.1JS ' 
e-I _r - / ' .. -1-.. Jt ~ J /)'~ J...1 - - / ~.._c1wW 1 \,uµ;~ ~'- p!'-t{k I~ 
~ '-{ ( I v-v L.: U YIA t...~lA.{ I , _ 'I /,~~ ,r ~ _ 

. f0fF . (Y!W10''r-l IWJ-4~ {~4 --'--fl-y' 

41'.~ fc /'f.M1w r-~'i,LvJ:) lk 
.SzVIM.l~ . 
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QUESTION AIRE 

Pamela Lynn Kordan 
~enior Project: Survey 
February 1, 1990 

) 

ll How long have yoa been sin~ing? Did you sing as a 

A" . c hild? Ji~ ~Do" .Si~~·~ .,s) "<:....ct. / Cf/ 7 /"'-J,.A./ri&/Lt. 
~ C4 cJ,,il cl, J: So~ ; ,-. ~o·,,..~ ~-('"" ~4.ASIC-A./~. I 

2) Did you sing any religious music as a child? 
No 

3; What lead you in~o a career i n the Cantorate ? 
J_ S'~ I ~ ;-c.~/-4 Cho-,'r.J' ~..,,c( di~c.;t-..Q.c:::J ~ 3'(t'\.A.!t 0.-,v~ 

c,hoi~. I:-'f- t,,Va s a.. """'C\ f-V.rc.._ I pt'"o !f'-4!. .5 s , ·~ ~ l:i-€d.~ ~ 
4 l In your studies and now in your career, did you / do you Ca 11 ~ 
find a difference when singing music written by men f~r men 
(i . e. t raditional chazzanut ) and/ or music written by women 

~- for women? I f yes, please explain. , ...L.. . _1 ... . -·"' r 
I Yl lA Yi '- £'\)if" ·, tt~ "1!i ~~ ~ cJJ_.j j HL-e .s /,/'(P CJJ7181 C'i..JlA.Ql)l . 

<}_ ~- ---7 ~ 

5) What is your vision for t he evolution of training women 
in the style of t raditional chazzanut? Will women begin 
teaching this prayer medium? ' 

~ ~ 5•,c.L<._ 

6) Do you think that student cantors (both men and women)' 
should be encouraged to compose for t hemselves, i n order to 
discover their own individual expression and/or how to use 
their individual i nstrument to best·express the prayer 
texts? 



1 !:2 

I I 
Pamela Lynn Kordan 
Senior .Project: survey ) 
February 1, 1990 

QUESTIONAIRE 

l) How long have yo~ been singing? Did yo~ sing as a - . 
child? S:11u- c..i;\q\uoJ - kcwL i..4~ \0 dt>ir" ii ' vo',u._ ~...:.(j . 

2) Did you sing any religious music ...as a child? "t"- _i; · 
.I. ..., ... ~ ;!(, ~ c~"" L... ........ - .... . ~ - ..1..- s.~~ P<o .. £ .-.... c.... 

c::ct s.cJ.r-\. s~~, a-..». '"'- ~~ u.-f ~ 0 cu o.... c:J,,;W . \J 
3) What lead yo~ i'n~o a career in the cclntorate? . . iJ(,· / · ~ 

-/+. .,.+.-.~ i~ ', 11... • Ylllla;fiolol """~ T~&.4~- 1 S,1~"1t- · C. VI.. •tJ'-t ~· 
~~'14. ~""1r- ~ "1..~ ::r..~"- . ~·...t::.~ ~ -f~rL-. ~ 

~) Irt' your studies an~ now in your career, did you / do you r:.e~'6:t'o~ ... "':11 
find a difference when singing music written by men for me ~1\ ~ul.J 
( i.e . traditional chazzanut ) and/or music written by women s~~~l -
for women? If yes, please explain. ~ - "'""s:<- \>1 ~·"""- Q \ ..... .f\l 
o,~ _.,.,_ ~~~. ~ \;1"4 •'> ~Y'-. ~u;J, ~4-- :::fiw:&l.. _ 
0 \J ... .,~.~ 

5) Wha t is your vision for the evolution of training women wci;:li~~-
in the style of traditional chazzanut? Will women begin e,.-;:t.,;\..,~ 

teaching this prayer medium? ~~ c...-- a,,.....,Q,_ j"~..\.J. \it~ Q -' . 
. . ~ ct~ .-\> ~.JL-\-.• ~ ~ ~ ~.~,~·'--~ e- ~ :Lo~\C. OJ,._ cu~ (\~u.~k.. ~ y~y~i~ ~ otd+-- ..,,.,:.,,_ 

~-'-<\,.. \c-~4.c. s.-.,~ of ~ o\Jv ?'c-~ ;{. cL.4 +.::;:-
6) Do you think t hat student cantors (both men and women) ""'¥ -' 
should be encouraged to compose for themselves , in order to u'tt 
discover their own individual expression and/ o'r how to use c.. v~:tJ.._ 
their i~dividual instruwent to b~~t ~xpre~s the prayer, -L 

texts? ..i.C. ~ ~ "'""'°".ul\ o...- ·~·~ ~ bl..> S,o - ~ .s ~ r 
v~ ~ ~H ct .)\;""'\ •\.A.' s. ;~y.-4" ...,L\\. ~t- -~ ~ >-f.r~·u ..... 14. -;t-
p:t--\-~ ~ \J~---~ ... ·s ~.h~ oJ ~~~"';\"'"-tl.-

........--, . A'-"<- - \C.....vo.-..~ ..... \* \.:> 
.... ,~ 1S' 

~ i. ........ ~ µ.4) &.rc..\, ff.··s· So~~ -tL ~s.··L 'i s.. 
,,y,~ . 6 G . n 

~· \ ~ ..... '-"' -"'~ \\l~ 
• ..,._~,,___ <(O ..... """'\• c_ ~f''-..- V~ '"- ~ 

')\ ~; \..~ f<-L_ \<...u.::::l.i<;.; ~ ~ J,.;\J . ..J) ;-it.... 't.~r-
, ) CL.-:2- ~" • • l J,';! ct- 1U ~ '°!'- L....L ~JV.~ 

s: . , .. ~~.G .:r.J..- ~ -:i_ ~~ •• , ~.-9.. '"·j , ... 
"' 0,Si_ \..~...,/, ..t.._ _ '('~..l.:.k " -.::;\-- J)..,<r ·1.,.-r~ -1 
s~ ...J.... - ~J.._ ..,L.:.;.__ 1< ....... .JL ~ u. -;;~~ -::S:.-.Q 0~ 
-ti.>-. ..__. -~~~---------
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Old and New Songs to the Lord 
JeWish tradition teac.bel that when all 

olber avenues are closed. the pt.es of song 
.l!'e aJways open to God's u.r. 1ba1 ti one 
reason c.ant.onaJ music bas won so wann a 
place In the hearts or the Jewish people. 
and why Nat Hentoff's piece (Arts pare. 
Sept. 241 on the creat clwwt1m Of the 
early 20th century touched so sentinle:ntaJ 
::. ~~. n;:=! ;coi Indeed lhnlllng voices 
and rlonous advocates or their conrreca· 
lions before the Almtcbty. 

But one comes away wnh the feellnr 
:hat rreai cantors hive had their da1: 
never to retum, " because the ways of Jlfe 
lhat created them att, u Wltb black clu­
sic blues Slllftl'S, disappearing." I cannot 
spea.Jc for the blues. but ch&a.anut- the an 
or the cantor-;:ls alive and well. There are 
WO or us In the Cantors Assembly sel'Vlnc 
ConservaUve ~ In the U.S. and 
,~;u•ada. ft'..a11y more s...~ b::i.-:: :."'Z!:-~~ !;; 
lhe Cantors lnSt1tute (Conservauvel .uid 
School of Sacttd Music (Refonnl. Gradu· 
av•.s ot the Cantonal Insttrute -fOrthodox1 
ire serving SCOl'H qf . congregallons. 

The style of today's cantors ~anes 
v.idP.ly, but as lonr as YoWIC people con· 
t1nue to choo.se to devote their Jives !{' 

seMng as cantors. chuzanut w111 continue 
to comfon and to lnsptn. 

New York 

Cl.HToa SUrulL R.osofMUM 
Execuuve Vice President 

Cantors ASSdiibly 
Jewtsh TheolortcaJ Seminary 

• • • 
When jau-ct1Uc HentoU feels attracted 

10 HUWlim and their lorr he has cooc:t 
reason. Hauanut a.nd Jm are forms of 
stylized folklore. l j ust w1sh to recuty a 
few errors made by the enlhus1asuc 
cntlc. 

On Yom Ktppur no huzan wears a 
olaclt robe or skUJlcap ; he l.s In white from 
head to foot: In fact. he wears his Olllll 
shroud. 

There 1s no .. first chorus" m the Kol 
Nldre. and It Is not a prayer. but a leralls· 
uc ronnula holly deba.ted by rabbis. 

Yossele Rosenblatt was certaJnly a wor­
thy bau..an. out Mr. HentuH ls m!st.Uen 
lhU he did not seek secular laurels. He 
gave a "Sebube.rt·Ueder-Abend" In Him· 
burr whlch tUIMd.out a complett nop. 

As for Rdorm cam.ors. this writer Is to 
a ctrta111 extent responsible for their exis· 
tenet, rar It wu be wbo. toretber Wit.II 
Prof. W.A. Binder and Cantor G. Bphros. 
founded the Hebrew UnSon Scbool Of Sa· 
cred Music tn 1941. It wu and Is tbe aim or 
the tcbool to aet a atratibt course ara1mt 
the cbaotk but&rdtzaUoo Of OU?' renwne 
musical tndlllon. for Wllkh some of the 

ham.rum adored by Mr. Heit.art ftl'e «I" 
t.ainly co-respooslble. _J .. 

I can Well undentand UW ~ladles 
yeam for !be voices Of good twzu1m. u 
rt ... adottd good tenors. and e.en Mr. 
Frank stnatra. The answer to thll wu 
fiven by FMxt ln "Totem and T&bu." 

Al for Refonn b•mnnt, l was GDCe Its 
helmsman <never ttl eaptl.IJll), but the 
good ship bu lonr since cbanied Its 
course. whether I 11.ke It or not. But II 
should no be forsqtten uw all baaamn 
was evera stylistic ~Of Jewish tolk· 
lore. poSJllW' soap of the cbeUO'I esmran­
men.t. and. after the 17tb century, many el· 
ements or the Italian opera. 

Plor. Bmc WDND 

New York 
Hebmr Union Collert 

• • • 
I can stul recaJJ the 1onr wa.Uts I took 

as a child v.1tb my father to Temple BeUl 
El m Borough Park. Brooklyn, to hear the 
great Moshe Kussevasky. MY falber. an 
Orthodox Jew whose piety seemed OGlY tn­
tens1hed by the tra.redies of the Holocault. 
would have walked half a day to bear the 
lmpa$Sloned strains. '° fam1ll&r to h1m 
from the synaeorues of his nattve WD&. 

That early exposure to the SIOWldl cl 
KusseV1tsky and otbeT cantors like him 
wu to lnnuence me (1"Utly u I fr"", and 
I. Wte Mr. Hentott. am olten "mesmer­
ized" by tbe tfCOtdtnC:S of the rreat can· 
torsory~. 

Havtnr beer! railed 1n a IOdety reta· 
Uve)y free of rellrtous oppression. bow· 
ever. I am convtnced that the ciintortal 
techniques of Ba.stem Europe ~ not <be 
only ways to lnspttt a COllll"fPdoa to 
pray: Tiie sobblnr sound may ban ltl 
place In some of I.he llturcY codly. but 
it mlmrtd hundreds of years ot weeptnc 
over h::rsh reallUes. I a.nd many Olben att 
pan of a new renerauan of Jews who a,p­
proach ,Judaism with joy and opUmbm. 
While we can apprecllte and tten incor­
porate older tradlUons and styles Into our 
splrituaJ expression, we are excited at the 
prospect of creaUnr new ways Of stiowtnr 
our love an<i ~vouon to our people and to 
God: Furthermore. whUe there are clea.r!y 
:Jlfferences between the male' a.nd female 
voice. It ts tbe lntentioa of the IDdlTtdua1 
leadinf a conrre(ltkll wtllch may or may 
not, allow for the opentnr Of tbe IOW LO 
prayer. Tbe cantor's role ts not to enbanct 
hJm or herself wbtle pleadlnf With God m 
be.ba1f of a COllfTtP11m, but rdler to P>­
rUy the sacred prayers. Af°*lll tM 
woman qUO(ed by Mr. ffelltott wu ··~ 
poUlt.ed" aftff bea.rtnr l female cantor, 
cmetaU.taUons OQfht not be made cm CDt 
expetletlee. . 

Tiie tam.War II d1ftlcuh to &tft ap. bal 
the palmist wrote, "Slnr & DIW IGllS ID 
the Lord." 1 urre Mr. ffesllDtt ID llllre 
tn tbe wonbJll oi. c:uun.. bllQ - ad 
womea. no are slftlfnl a new llllC ID Ult 
Lord. and I be1Jeft that the ._,_ •i. 
joklt. and Ule ~ ti ctld .... 0( . 
It. • .' 

c.unc. RrTA ~ 
T8lqlle 111111 

) 

• 
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Pamela Lynn Kordan 
Senior Project: survey 
February 1, 1990 

QUESTIONAIRE 

-~ 

1) How ~ong have -you been singing? Did you sing as a 
child? 

\./ • ". '> ... , .. \ I I''"/) ") '..-..f '"'- ! • '""lj 
(~ . - - ( l ( l't ) - " ..... - · ~---r.......... '-<""'' ·~ =- ; ~ ) 

2) . Did you sing any religious music as a 
,f <I .... - I <-1. , .a_ L t.~·~ I '>'- f'lA \ L.-C 

child? 
1/-rtf .... 7 .._ 

- L ~- ! _ I - "~""'"'- ' - ·--~' - ·' • '- ;":"-' l-:.C.c } c._. 

~ -< 

4) In your studies and now in your career, did you/do you 
find a difference when singing music written by men for men 
(i . e . traditional chazzanut) and/or music written by women 
"for ~omen? If yes, please expla~n. -1-r1i..- "·~-n~ · "·"" ~~~-' +<-""11-"- 1 _40 
•'-~Lo. - f l' -• (.._ :f-r·t . ._ li•"'l.C<.- f - < I <~··TT ,,.. ........ <..._ ' Jrl '~--r, t ,, f<-• \ -~ 
,~- .tAJ J I.... ... <. '~ <. .... :.,,tp<c M.1.. h -ii-, r~ •>t--+<.< , .~o..c..::t..:- . )~...._ ~ .._ (. 

5) What i s your visidn for the ~volution of training women <,~< 
in th~ styl~ of tradi~io~at chazzanut? Will women begin ,:_~~-+:·~ .. 
te~ching th1: prayer medium? _a 1-<'---<- ;tL ":J'"'""-:·r J'/'j ,~ ~ ... 
;oh-"~ 1 i-c" / r .~ • ...,,..} ...... .. , - ,>. .......(' re_,,_ '"lccC> '(- ;-e.,._ -~~ =c1L _ 

~ ..... "<. ~,.,._ ·-.. ,. . ,.<.. t · •\. -- h·-~ f1.. ,.CL<,..__ ·- ...:.r<.c,...,..·._., / , 'IL -(. l•<-._>-j--

i~ . ._ I 1. ..... -.-, .... (l!1 1-. • ....r- 1 1 ~ •• ...._ "'(- K.... .-r.-.) .,..,_(. .,_., ''"""" <a • ._ k ... ~~ < <t.,.-

6) Do you think that s tudent cantors (both men and women) "t.lc.,t ... 

should be encouraged to compose for themselves, i n order to 
discover their own individual expression and/or how to use 
their individual instrument to best express the prayer 
texts? . "-A' • ,,,, ,; - , , , -

'ff./ <-·1-c,_1..~ .~ f<'w,_._ _'4 .. -.t.. •t 1-'L"-'< .._~ .. 77 ·----' 
,,_ r: l L .. ...-1/, I.< "L .. ~ ~ l..~/ . I /f 1-c'c...... , - ~. -r ~ , -- c ... , '1--.._... 1 - ,..., { 

41.,.1..c... 4.c~ ~t..L j/'v'..""-<.~..-~ , .,_.~ .v-t- -t.--e. 1-t-'..;. ._. c.. • .£« 

f-./ o~·,,./. -.--~ i.e. :"t-.... IC"- ........ i ?-u.r 
I f n .t , ·.: ,.; 
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QUESTIONAIRE • 

) 

Pamela Lynn Kordan 
Senior Proj e~ _ Survey 
February 1, 1991:> 

1) How l ong have you been s i nging? Did you sing as a 
c hild? 'o <.-/£Ct·l_,;.;i; . 

:56 

2) Did you sin. g any religious music as a child? (.~ .-.... d n (<) i"-'-'l' ) 
A/el) - 1...,,-L:H\ .1•!..4 a.A.-0( , • 1 (L,~ .. u.7 ... ·' · «;_,r,,,- -< 
' (,~·\ 't -.j.ta.£lJ.-.<. ,_.s .... ~ ) 

3 l What l.:::aa you .i..rn:o a ~areer in the Cantp~ate? (·: . 
- ) _,.J-....~ . 1 ....._/.. , i ~....U..'L ~ ~\ .. .II.A - c,,1..,7·17z.J 
~v<.. 1~, ,'11.s.Y . .J,..-<'\LLll . ~~ .. ~ ·l(,~,. - :~i>"'~-

-* l In your studies and now i n your career, did you / do you , .~..<.L~­
f i nd a difference when singing music written by men for men 

• 

(i. e . traditional c hazzanut ) and/ or music ·written by women . . 1 
for women? If yes , please explain. ~ ....... u ~ llAP .a.ti ~~ ~'t·~ 
~1..'-Cpl.{,-r... .AUf'l\.jlC .. QJ.fl-4.J , U .A-LOUA .. 7'{...C.-lt<1--1 l -~~r<-. ~~ ~1c-el.~.,,.._ 

- M ~·"':-{ ' SJ~i •,/ d,c;..l J a-i.:.D "-- '-<lAJV ~~~ ~ 1w1 1-• a.,.t..<"!... i ~ 
5) What is your visioh for the evolution of training womert3 /..;. ~ 
in the style of traditional chazzanut? Wil+ w~men b gin ~' ~d..<!L 
teac · ng this prayer medi~~ iu.Ae4'..-I A.-• \ f~ ~. "f-{J. /,;,Ul 

."'11 tlf.J..f ~~~~( • ..:r-N,....;. ~ tl;"li- _) ,t.~<l..Q.Jt _-(t-:'4# 
-vn~ (l -fo-~· > .~~.-\ .;/~" .· _; M1GJl~;u.Y · tv-i.1...# +.- ,~ 

; •I ·~ &....,._ .,X~ '-,,~ J,~ , ~ '-~- , '1-Af I.~ -<-- <-"' '1'~ ' ('. ~ ~ ' • ~I> J} ' l.'tf <., • \ ,, J ·-' ~ ~ L • . ,..... A A A '- •tL,/\ ,c~ &--~ '7'-1(- ---"'-- - -
' #- .... - 1~~._,, ... ~, ) . 

6) Do you thin~ that student cantors ( both men and women) 
should be encourageq to compose for themselves, i n order to 
discover t heir own i ndividual expression and/ or how to use 
their individual instrument to best express the prayer , 
texts? ~ Ji -ft~ /4. ~"-{ ~ ~ c. -f'l!V VJ . ~r, 

. .;;! ~AA<- 't'<~ ~AJJ... /Ji; {' (_-~~~ 7.(_-.c L_i. '-( ~ I t1_ 
,~~ ' { w~ PJ-e ~L;:i_ £JL,r,~·. N ~ / a..--o 

VOltL.U,;vt...~L- ~ 0 t..~~ rv \--z> ~...,1., ..14~~k..H:'.-. 
l... ;;. ~ ~c.< j-vt / ·~·~(... ; j} ff~(- 7(Fe_ 

..../fv;.!J. :; ...}urJ-. . ~~t...v;4 , v ·~~ C6.-y-,L -

,~ -~ ~; " ,{UJl'..J_J a-a "-

·~·h-; -
,. 

j /udc 
; 
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~tJESTIONAIRE 

) 

Pamela Lynn Kordan 
Senior Project: survey 
February 1 , 19'9.0,-

11 How long have you been singing? Did you sing as a 
chi l d? • ,,, .. ..., ~""; I 

· ·• ~ .. :i•:n 1~,.7--~- .', • // 7 11 • Jl../'tc'~·' -<.J" . .._::-::..' J .......... 

- · f"' •J\,•.("'1 '- V~~ ·\ I ..,."' ::.i-_; ~ r tf'~'J-"IM ~ .:.")71 'Y f'f, ~· ..._ ; -..,~ 
21 Did you s i ng any reiigious music as a child? 

')....._ . ..(;M'- ;. J ,) _..t:/. \. ;:,-J ) k.J~ 
~ • 1 q, 

157 

;1 What l ead you into a career in the cantorate? 
{,.Ch .. 11 ; t~·• ·) 1"1 nl£;' ;,,~J . :.-..,./ ;, '~'~ - "'(u. v ,"'ct.~ C' ,~t.._ r ~--n. .. ..... _, .... , .... , 

- " • i l· . ..J '-ta--•-, (..._. '• J:• '"; ~ ,..,-_, , ~. ,J c......: - -,J r .-<t.- /.. _\ '?..,) '<..>.,) t._.., . ..- 4 , (!"~ • · .1 L,:__,; lf .. · _i 

~I r·n your studies and now in your career, did you/ do you '~~ - · .J .. 1.-> 

f i nd a difference when singing music written by men f or men r_ • d .-.: . . .;f}-.. 

(i. e . traditional chazzanut) and / or music written by women 1 ·1..4 "--' r!~ 11 
fo r women? I f yes, please explain. . f-;li... ... ~ '{' 
'j.ll · ............. !o ~..:.r..X"' •'(l<r. -k....A ·" T1· .. - -~""- 1.;.{.T < I~. "_-..... :-·- · -· ---~ ,..-. .,, ,~;., ...,. ... ..) -

~~ ,.._~ . .,t" ' .'~"""'" J_..._~, 1 c-~.·. /i..c-> -1 1-1.~" ," •'- t " •-:...,,.- J{.;1A.. ...... ~ ... { ~·L ~/' .J -"'!Jr~~ le 1icZL -r~\..{T' .~ 
5} What i s your vision

1 
for the evolution o f training women 1 •si- - · t i..<4, 

i n the style of t raditional chazzanut? Wil l women begin __,. 

~"""'- I ~ 1 ~· :.: " 
... ;.,~l;...--r.-J .·/ :.l 

t eaching this prayer medium? 1 1 • u;t.. _,_c/ {. 
~, ... ,... i-_,<- ,,~ .... ~"' -(.."' ,, ...... ~t-~ ...... J -f 1.~A.Cr~J p~ . ' ~ ..,..·~-:. ~ ~ ._ 

u , ' A . ' , • '"• ) (i"r.-.r. .,, L r A./...-"'-> '{._,) I ~ ~( t_, ..: <..L • --: -/{"' ' ) ' \ .. I~ ' _, """"""~v....-'I I '"f'"t~ ,_ • ~ """'.' '-w I ,., , _,,,,_ ~ ~ 1 .i 

' J ...... J . J . . ·'· . • " ,/. 

- •?!'\! I' _:'I , ~~ -r '4 -/ :--"' ,.....,.., .-{ •w &~J. l'I. ,..,,... ~ A'k.("'.,...,W II J -> V(.~' 1.-i 'f(o4 r.1 ..._..:,.,J · ~ 
• ' ./" "' , , .. .,,,,,t. '-<' "'1"\. • !'"'t- \ 

6) Do you think that s tudent cantors (both men and women l '"/ 
should be encouraged t o compose for themselves, i n order to 
discover their own i ndi vi dual expression and/ or how t o use 
t heir i ndividua l i nstrument t o best express the prayer 
t exts? 

t~'),.Jj_i ~ . d..J ! "~'' ..ru~ --~~~J, J.,,.A"' . .,t ,-,,._i. .·.:i :-<.t:-'-,_,.., -
..fhJ; .. tlovU.;~..: ; .,.;_$ (\. lia.."-r..: i~ '~ :'I'-'-~ 14 ,,,,.A ... ,J r.~ f- "'-·~'- { i...., 
7rrc,._ ,, · ~~ ~;·~~.,.,.} I) :..C.p 'C"iv.t.~ ~4:; .... AnJ- c{6).Jl.u 

~~~1l~~J, ~'<l. /J L:-i~L::._,, J~ ,,!~i..f l~ ...;~ f(~ ~--i._ 
,.;_~,; ~ (Ji~ k ""'tp le"-t'-1.M--. _ ( · ~ LY~.J ,~ .;{• IG /-tu..~ 
(""ttl''- + .... u-i.c 7 tk +fu~,, tL-~ ..... '"t...W <<A it.. nC-t~1~ '- ' "- m c....-u.- ,, f:~~ 
(fi'7Y1..(J~~ 

• 
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QUESTION AIRE 
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Pamela Lynn Kordan 
senior Project: survey 
February 1, 1990 

l) How long have you been singing? Did you sing as a 
chila?~'IK ~ ~~H ~~u. ~ tN-LJ ~ . 
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2) Did you sing any religious music as a child? f4 -J ~Y ~ 
1. (!,f.t.~ 

~ C~~;~;~/ "i~n:~ ~:;:/l::i=:=~M/i''""" "2~..;,,. 
~ ~~:~~-4) In your studies and now in your career, did you / do you u--~ 
find a difference when singing music written by men for men 
(i.e. traditional chazzanut) and / or music written by women 
for women? I f yes , please explain.~ 

5) What is your vision for the evolution of training women 
in the style of traditional chazzanut? Will women begin 
teaching this prayer medium? ~-t....( f'\A..,,j..U. c,~ ~ ~ 

~~~~~t;71~/J?~~ ~~~~ 
.~U_llµ., tcvrKr:lJl\/J O~.l!J~ tA;t.,.J~ ~ 
/f~~h~J;1 s~t ~~b~an~*>~( · 
should be encouraged to compose for themselves, in order to ~) 
discover their own individual expression and/or how to use 
their individual instrument to best express the prayer 
texts? 
~ . 
~~ ~ ~~.~ ~ hL 'fLe.. ~a_cf- . tullo °{) 
wl 6---JU... ~1t. 'h--t.S t~U-e.. t1-{j_jl_ f\LQ..-u_ ~lrv._c.. ~ . 
~~c.':j4 -+µ_ ~.:llLtC ~~ · r vccl....rd_ u~~ll.."1-Lcht. . 

~k ~ k ·4u_~ ~:_:_~L, 
i~~( lo.~~ I M-L . 
rYf"·d-~* f!U.-t t 1k c.JAA-~ ~~ · 

) 



I I ~ 

QUESTIONAIRE 

Pamela Lynn Kordan 
Senior Project: - survey 
February l, 1990 

1) How long have you been singing? Did you sing as a 
child? 

2 ) Did you sing any religious music as a child? 

3 ) What lead you in~c a caree= ~~~he ~antc=ate? 

4) In your stuaies and now in your career, did you / do you 
find a difference when singing music written by men for men 
(i.e. traditional chazzanut ) and/or music written by women 
for women? If __yes, please explain. 

5) What is your vision for the evolution of training women 
in the style of t raditional chazzanut? Will women begin 
teaching this prayer medium? 

and women) 
:n order to 
how to use 
prayer 
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QUESTION AI RE 

ela Lynn Kordan 
Senior Project : Survey 
February 1, 1990 

:) How ~ong have you bee n sinqing? Did ~ou sing as a 
child? ' fl d I \) . ' ~ / _.t\..l--..., ~J.. ~ •:,/_,;, •"' f-7,,._vVL :u . .i!.'l.VV-L -[) t?A~'l.L v .A):2/_~ 
.D--t,.~.._~ ... ~~ o~d _tk.e,,.," --(. . I~ ../-.·~: ~ n "' ,~. 

;.. o./'-L U....1-.U~\.'.( .. ~ ~ ~ ~. ~ _,.., v 
2) v D.~d you sing {my rellgious music as a cfliI ? ~ L.x...w , ~L•\. 04 

I -<.. ./' r. I {j .../ r . . . -AA - .L J . ./ • ~J,(.: 
r ,... G-rr->-i.UJ !) .,.,_; ~.u..:_ ..; 1v~~· ~J_, 1/- ~,'..u...\k_~. ' • 

2; ~.;hat :.e:a~ yuu, iuto a care.i;:r in ~he -Qu1:01:at:e f _J -l~ 1• b~-.~. 
i.- .... ..J~ ~.J..r. M 'JJµ .'./.._. '-~ Jt(.y;..s.J.;. . c~ ~J J., ~~~""fl.. 
. .._~.....:.,., c·~ ...... ., . " · r> I · ,,, :.< '-

..... ' " ~ -· ~'""'--. ._ •.' J:...r-~l . ( r - .(t.-(_p..t.1.,y. •. - d"-1J..r~..,...f /.• .; • ' 'd \ 
41 In your studies and now in your c areer, d1.d 1ou1do you rvJ -1_ 1l 
find a difference when singing music written by men fjr men 
(i . e . traditional chazzanut ) and/or ~~ic written by women 
~o~r1 womeo? -1I f yes , ple_P.se explain. '::J.e.t) - d.JJJD<-t::i fit~. '-L~.ti·~ ·--~¥1<a K._ 

W-/U> :!..._.,,_" r:-~...t .,1-M_ -nu ; ~lL<l {.,.,;_ (_ Ah o:d Lu,,u.tVC&:.a/~.Jrt..·-...~.i.»IA .. ~1{£1/i;:i;1 j,· I ' 
~),\.} h ~( (j...-t ._:)~1.lJ1 fTJ ~~' 'd-J.tf .._ fu~ ~v. :..<.L. . llVYJlt_,4.,,;Yf--i~ ~ 

J 5~ What i s your visidfl for the evolution of · aining women (~.UJ1...._ 
in the style of tractitio~al c hazzanut? Will women begin 

, teachi~g this prayer medium? J ~~ ..;.. f iv°kU<._. ~·I~~ 
1 (S~ 0-/)..<4_(..I~ ) '' (!. 1 +t• ' f

1 
_/) ,. J J ~ ~~~ ~u.. ~ l. ·1.....<:; l-\....:J IJ..-(.rx r /} ,,, . .... 1 

c, C!.~ ~1 <:r-- J- 2...t.~ d..t (Xtf u . · i.u · ~ '. .;~~ _.,...vuy.~'-1 ft t:vt~_ -l 
_J . . Jr~ · ·I - '-r•\.. ~(\ ( r ~~-... 

~ {) ~~c; _,'\;(_WU.)~ ' . ~ . 1 I _'-7 ~l..1 
,_::'~) Do you think that stude cantors (both men and women - t'L~1 

· should be encouraged to compose for themselves, ~n order to 
discover their own individual expression and / or how to use 
their individual instrument to best express the pra yer 

~ t~ts ? / 
~ D ~lu ,.lZPJ1(L ruvlA{; 0-4. ~;,..~ ~J ""6 .'!iµJ. .;._,;_.:. ~ ./t{P .uo(' 
('_g_ ,'?-w .f · G-V-A ~. 
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QUESTION AI RE . / 

• -
' ) 

Pamela Lynn Kordan 
Senior Project: Survey 
February 1 , 199.01· 

1) How long have you been singing? Did you sing as a 
child?r 

L) Did you sing any religious music as a child? 
Y <., -.:) - J <...t v• . ;; , _·/(Lio f 

~i what lead you i nto a career in the Cantorate ? , 
i~/ ~ _,_1~~ ~ -'f- L--~~ LL~ -/~;1& 

_,,u - - ~n , .. ......---... • 17 J I ~ 
~) : n your studies and now in your career, did you / do you 
find a difference when singing music written by men for men 
( i.e. traditional c hazzanut) and / or music written by women 
f or women? I f yes, please explain. - / 

vif-v --r~ ~~ C/ -l/,)Jt-t4UJ ~,,..__ ~ .. ~ ~v ~~-

s i What is your visio n for the evolution of training women 
in the style of traditibnal chazzanut? Will women begin 
teaching this prayer medium? 

~4-~ ~- . 

6) Do you think that student cantors ( both men and women) 
s hould be encouraged to compose for themselves, i n order to 
discover their own i odividual expression and/ or how to use 
their individual instrument to best express the prayer 
texts? 

• 



I I 

QUESTION AIRE 

Pamela Lynn Kordan 
Senior Project: sur vey 
February l, 1990 

1) How long ~ave ,you b~;n si~ing? 
Child? .:_.~J...,.,... . ~ :._, j\,..\.i.:/i.t • \... 1.,1 ~ !> I 

Did you sing as a 

21 Jid you sing any r eligious music as a child? 
::. l~~ll-'f .-t"'-4'- ~~~ . '\. ~~~ ·-~t t.l-i ~u-i~ \:.(4'1,4•\l {kt-1~0 

3) Wha t lead v~u into a career ~n the Cantorate ? 
·~ J .:,.v.---~ . .. L (..\ '4.~~LJI ~~f -v..+t.#\ l~'\.J tf~~ 1,., c ~-<\. ,- .;~ l<A...~ 

~I :n your studies and now in your career , di~ you / do you ..__::S!;}j'Nl'­
fi nd a difference when singing mus ic written by men for men 
, i.e. t raditiona l chazzanut ) and/or music writ~en by women 
for women? If yes, please explal.n . ~'J<t{ ~ ~·'N'1S2t;>fwt ·, / 'i:H ' 1 ir-. 

/VQ I -;: ~ ( (JtvJ.~ l.(L U ~ ~() J I 

5) What is your vision for the e volution of t raining wome n 
in the style of traditional chazzanut? Will women begin 
ceachin~ this , prayer mediupi? /~·L<j l) l.>(£v,_ ~ tiu.::f ~ ~urJ-t-..... 

t.U-~ LJJl ~ ~ Q II~ I\ {)l'v-t.~ ·~ ~-i u_-~ 
' ~ tJI ~~ .j ~ ~~~ i_µUJ l"C<:~ v/-"'4 ~ f-c i~~ . ~ ct tX~ f-o c_,·-11,. .. ~_,,, lt;~~-

G l Do you think that student cantors (both ~~;-1nd women ) 
should be encouraged to compose for themselves, in order to 
discover their own individual expression and/or how to use 
t heir i ndividual instrument to best e xpress the prayer 
texts ? ff~..{_~ J ~ ~ I~ r(...?__ ~~ 

-~ "S::J. ~~ ±-- LJ..U:-c~~ j 
~-
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QlJESTIONAIRE 

I 

Pamela Lynn Kordan 
Senior Project: Survey 
February l, 1990 

1 ) How long have you been $inging? . Did you sing as a 
child? 

2) Did you ~ing any religious music as a child? 
... ~f:.(li.. u.. .•..:... I: l -4)..IJ...J CD~ _.u...u,(.L.U 'J.Y 'W.J.1 ~.~~.._ ~.i.J_ ~ 

.. 
J 

[,..1 I J I ~'L.uLJ...i.. ( ..u.JU..•.L 

3) ~·.'ha~ ~c:ad you in~o a career in the Cant:orat:e? t.) .J~.,.u,.(LJ....t u..-<>· 
c.. °f'..LW-i.J..C<-u&· iLl-bu:!;' JI_\ .._,._,~..:t ·~"'- r<u. ~ 7 J..Jl....IJ&_,. , ;> -twJ/ ..t:I ih 

J; µ4.~ .l ut...fJ;y ( ~ v-f,;u...._ l '"':.r'I < 
4 ) I n your ~udies and now in your career, did you/ do you 
find a difference when singing music written by men for men 
( i.e. traditiona l c hazzanut ) and/ or music written by women 
for women? I f yes, please explain. - \..0{.""1. J...iy;.u_ ~-4.J ~ t..>U..!M-U... l-<..t 

...t.ut><t.U-~ ~J.:.u:<.:- ~ (. ..u.i..a..v Q..J H . (L c.. Jt'1 IJ.4 t; I .. ' . 'H....J.Ai... ...i.... vU-<.i.J_ L~-'...v 
~ o...LJ&., -'J..J/ ~~......... ~ ..U._:!ta..J..A- • -,- : 

5 ) What is your vision for the evolution of training women 
in the style of traditional chazzanut? Will women begin 
teaching this prayer medium? -lf'-'-1 ' 
~ WJ..LJ.L +& l.XJ.i..J..1L 'flt.J.UJ ~ ~ ~ ~13o...u...u.Y-

~ ,¥-lu.~ ~~~~ JiA ~~ 
~-"-"-- ~ ~ ~. 0-MJi-~ ~ ~OJ..Ld~ 

6) Do you think that student cantors (both men and women) ~ 
should be encouraged to compose for themselves, i n order to · ~ 
discover their own individual expression and/ or how to use ~J 
their i ndividua l i nstrument to best express the prayer 
texts? 

~ 
.J1f-/"l..'1J~--L~' _(.i..J..,.,,._, ;'J,J.I:J. u.) ~ ....l.Jl)...1.1....l.. { {LL -iLc..o4_u.. 

/ I • ,.-J 
Jr! K.IJ.JJJ_~ U·kA.i.. ~ Ll..AJ.~J1,o...tJ...J...,.1' J....... a.. h~kk'-~ D ,I () ·f )- _ t;-J.11..., .... ~-J-{.~.- '/ 



I I 
Pamela Lynn Kordan 
Senior Project : sur vey 
February 1, - 1990 

QtTESTTON~IRE 

1) How long have you been singing? Did you sing as a 
child? : 've oeen s:n~ing :-or aoout 30 years since I ._.as 3 :rears old. 

2) 

3) 

Did you sing any religious music as a child? 
: sang in t~e cn~ldrer.'s :hoir at Temple Beth Israel :~ 'hi:~o 
•• 1nich .'..s 1101.1 111·: inter est :.:: :evi sh music began. 
What lead you i nto a career in the cantorate? 

4) I n your studies and now in your career, did you / do you 
find a difference when singing music written by men for men 
(i .e. traditional c hazzanut) and/ or music written by women 
for women ? I f yes, please explain. 
: have not nad a :o: o ~ experie.~ce singing music vritten cy 1.1omen :-er 
women so I don ' t ~eel qualif:. ed to answer that ouestion. 
5) Wha t is your vision for the evolution of training women 
in the style of traditional ~hazzanut? Will women begin 
teaching this prayer medium? 
To be per fectly honest, : f ind it dif~.'..:ult to look at music as being 
"sexist . " : bel:e·:e ::ia-;. ·n-omen :-:.re Pquall:; capable of sieging ::-adit:.onal 
~hazzar.ut as men a~ri exce~t. .!'o:- :radilional prejud~ce coming ir.to ~lay , 
see no reason '..'hy ·..-o!llen should r.ot teach t.h:.. s nrayer med.tum eaually as ·A·el_ 
6) Do you think that student cantors [both men and . women) 
shou ld be encouraged to compose for themse lves, i n o rder to 
discover their own individual ex~ression and/or how to use 
their individual instrument to best express the prayer 
texts? 
':'here is no aouot ::: :ny m!.nd that st.udeni:. :::Mtors ·A·ho expr ess ir.:.erest 
in musical compos- t:~n should te er.couraged to compose for ~hemselves . 
!:owever, : 'm riot sure tha t t hose ·~·no are not so inclined should t:e pr essed 
to do so. : apprec:..ate , hovever, the unders~anding that i~ci.ividual text s 
requir e tr.e:~ 0~11 u::ique expr ession . 

:.s men. 
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QUESTI ON AIRE 

Pamela Lynn Kordan 
Senior Project: Survey 
February 1, 1990 

l l How long have yo~ been singing? Did you s i ng as a 
c hild? " ,. _ . .-..- -''-<.• t '- .. ' ... . 

1 I - - I \. (" 11 ·, ,_ , ,~ . .. , => IY~----1 - -h-... ........... ~. "1< 1'' . r r . ..... , 
2) DM you sing any religious music as a child? - ~ , 1. • j /J.. l.. " · 

, 1 , 'r' - ·• ._ , . - ~ •.. 1.. • 1'-;<-. ·'--~\ >. '";- • J '- · T h c ,( 
o c ~ ,._ I• ~ • ......, l,... -- \ • ;-.~..,. -· ~ • ,. 

.. t.... ,. _ ... ' t -... -r. - '- r """· ' ... l 1'.J ;i < "- _., 

What ·1ead you into a career i n the --Cantorate? .... ~r., .c.. . 
_..,, -~ - ,.. ·-- \ - ' ' t. l\.. f"' . \ •• c: .,, 

4 L • 
_..._ ..... t 

~ I ~ n your studies and now in your career, did you/do you 
::nd a difference when singing music written by men for men 
l i.e. traditional =hazzanut) and / or music written by women 
:or women? I f yes, please explain . ..) f\ .... :c. --~· -i ' ......... r "} :> ... , , . 

_,,."-• - \ 11 - t'-.._ I'\.··- ••- • •tt..",. .... __ .... ~....__ .._ / ,,,, , "' /'t .. . . ~ .-. :.,, ~ • • - L- , .,,, """"- • r '<- 11 1 i:. ,,·......z. '·' ,, "'" . , 

~) What is your vision for the e volution of training women 
i~ the styl e of traditiona l ~hazzanut? Will women beg in 
ceaching this prayer medium? 

6 ) Do you thi nk that student c antors (both men and women) 
should be encouraged to c ompose for themselves, i n o rder to 
=iscover t heir own i ndividual expression and / or how to use 
tne ir individual instrument to best express the prayer 

J 

, _., . ' , . ~.. - l ; . ..{; ~...: 



' ' 

QUESTIONAIRE 

Pamela Lynn Kordan 
Senior Project: Survey 
February 1, 1990 

}.ou,crc----
1 ) How l ong have y ou been singing?'! Did you sing as a 
child? •..; . ._ /..> 

2 ) ) i d you sing any religious music as a child? v~ 

:66 

~ l = ~ your studies and now i n your c areer, d id y out do you 
f ind a difference when s i nging music written by men for men 
(i .e. tradi tional c hazzanut) and / or music written by women 
for women? _ If yes, please .expl ain. 1"~~ ~ ~~f~ .t~.t_ ~All(. _ '-f 

':.>~ ~"' ~~ r '·v"'a\J.. ~ '-.L, lf"\.U.. .1.
1 ~ th 1""-t A- ~_,... ,.. ~ ~..;nl'( AA---~ '({_ 

'~- -~.:..1 fr.-~~ ..... ..._,_ /"'I l ~- '"""'~ f'V"I ~ !-c ~ 
5 ) What i s your vision for the evol ution of t raining women 
l n the style of tradit ion~l chazzanut? 1 Will women begin 
teachi ng this prayer mediurn? 1 '? L IA.P'-J n-.--.., ~..._r/'- fr a~"-

l) .; ~ t~ • J._,.J ,,,_A- St"'Vl-

6) Do you think that s t udent cantors (both men and women ) 
snould be encouraged t o compose for themselves, i n order to 
discover their own i ndividual expression and / or how t o use 
their individual i nstrwnent to best express the prayer 
texts ? O -~ , J -t""-l,.;.._. 1.. ,, , ,,,,, _..__ ~ - -'- ) ~ ) '1 I ~ _., vr.:-v~ ~....-< • 
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QUESTIONAIRE 

Pamela Lynn Kordan 
Senior Project: Survey 
February l, 1990 

1) How long have you been singing? Did you sing as a 
child? __ _ ... ___ _ 

.__ -~-

2) Qid you sing any religious music as a c hild? 

-
~--,;J .... ·- -- . -, - · ...... __ , .. _,. - . - \...-- - : · \. .. 

-....,_~ ... < ... , --.- .,,,L ·.~ ,-
... , - ....... - ... -

_....,.. .. _ ' -"'. - ·-~ ... -- ,,_ . -""~ ,_ - ... - ... -- ·-
3 l What l ead you int.o a ca.reer ' n r.he <:'antorat~? - '~ ' . c..-;. --

., , -,,. .... ,_ ... ~1 ··- -'· ---
.. ·- .. .. . _ ,. __ ·· - ·· •"' · ' ... -~··,_ - .... 

~) I n your studies and now in your career , did /you / do you 
find a difference when singing music written by men for men 
(i .e. traditional chazzanut ) and/or music written by women 
for women? If yes, please explain. 

I I I I .- .• · • • J ·-' .. I 
5) What i s your vision for the evolution of 
i n the style of traditional chazzanut ? Will 
teaching this prayer medium~ 

training women 
women begin 

6) Do you think that student cantors (both men and women ) 
should be encouraged to compose for themselves, in order to 
d iscover their own i ndividual expression and/or how to use 
their individua l instrument to best express the prayer 
texts? 

• - · /,-1 

.. · ,,_ 

,_ 
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QUESTIONAIRE 

Pamela Lynn Korcjgn 
Senior Project: Survey 
February l, 1990 

1) How l ong have you been singing? Did you sing as a 
c hild? 

11 

2 ) Did you sing any religious music as a chi l d ? 
- r. _ ,...._.~ •• 

: l H!':a~ 2.-::ac ::·~;.i .:. z;~o a career in t:he Cc:Ult:orat:e ? 

~) :n your s~uaies and now i n your career, did you 1do you 
find a difference when singing music written by men for men 
( i.e. t raditional c hazzanut l and / or music written by women 

:70 

for women ? : f yes , please explain. '::'.) . ._\.::-.....i. ''-"':..""'-....... ..,~ 

\'i o..1...'-'' .:-..-...> '-· <'"n.J-"H"'"-' •.-Jt\.ll\"-' ~ "-~'-~'' - ) \ •:Y...,v \'r..:i ~ r-~ "- I J{~ ........., "'"'-

5) What i s your vision for _ the e volution of training women°'.''~ ti-I.:;.. -
in the s tyle of traditional c haz zanut? Will women begin •<\c.....__ ~- ·'-
t eachi ng this prayer medium? ~ ~ ~ \,~~ ") \. ,...__ l.:!:. 

• .:I. \ \ ~ ....:; .::. ' " h ~ -u..~ • ' ··( ~ • 
·.) ' V- -. • \ 0 ~ ..... .....:...... ·'-- , e,: ~I ~\\\..:" l 

.:1· J ''-\ \ ~ r ~ . -
~ ·J . y-- I -..:._._." -
- ~ -· -,;--< ~ \ " I~ _ \ · • ").,, , • I 

., ' - ~ , ..... ,, ~.... \~<..'-- -
9 "~-~ v-··~' ~, \ "-<..." , t~ ~'--....3.- ·\.~ ~ ~. t:=:.,.~t_-.. _...._, 

6) Do you t hink that student cantors (both men and women) 
should be encouraged to compose for themselves, in order ~o 
:liscover. t heir own i ndividual expression and/or how to use 
their indivi dual instrument to best express the prayer 
t exts ? 

\•Jr~ r~ 

.,._ I ' 
-· t \~- I \ . • - . .. ...... 

I 

\ '~. 
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QUESTIONAIRE 

Pamela Lynn Kor dan 
Se nior Project: Survey 
February l, 1990 

1) How long have ~ou bee n singing? Did you sing as a 
child? ~;a v \t...L r l'-n. J ..,n~' iL"I IS - -,e -·1c-...:... l:J 

2) Did you sing any religious mus ic as a child? 
~~. l l...:. Ll +kL J '• .'Uf\'jU. <"~tLvr) 1 d •Id ~J "' •J •.1 T 

~; 'v1:){ ~ ~al i 1U....J ( ' 1'11·/Ll · ~ !1\::?l.,V 

~1 4 hat l ead y~u l~:= a c aree: i n :~e Cs~to:ate? 
0-. .. · (~ 'l'lh • · Y.3-h,. l ·j .i 1,J l I(< , 11)'.:.\ '{· 'U.. 1t.>-J..1·1 t.'..: - ~ ·' --'.:_ 

U. -4-'l t1--;l<,.O.. 11 1 - · - .<..~ • · I'\ r 1 IC'1 1 i '1 1~ ,1-T 

) 

~) :n your studies and now in your career , did you/ do you 
find a difference when sing ing mus ic wr itte n by men for me n 
(i .e. t raditional chazzanut) and / or music writte n by women 
f or women? If yes, pleas e explain. rf'N' lt-U\ 1\,C . /"';)/l. l f\t ·~ •rt...~~, ..... -
l1'.1...,_..~ 1 .Jt-•, 11U.. , ::> 1V1R 1I . Jc.A ... llHii::te}- 11 \ '4-lu. .J "...<~a:..i..\ I ...J ,,1d + •;J1 '1 ~l'J~~-·~l 
. ~ ~t C"\.LC.1:1C.J-.o. 6-n•l "-~o .. ~ "' f' !U.t_ l.!<.'t.~ -rJa. 1~c. l1A....! .... : . ~n '""'-jl'l.M~'b~11~1 L'-' ' 
l'"I'{")_ 4~ rtr r')\.._ -;.. ......_ '"'-~c. 1 Yt:s '- ,d...-1U :;i: h.io.M...Jb-;:.<' l~ ~~"'1'"1 bj ('': roo~1 ~ 

5) What is your vision for the e volution of tra ining women 
in the style of traditiona~chaz zanut? Will women beg in 
tea chi ng this prayer medium? r l< C\..01"'\ I~ 1-0 "-'~ ~L (Jl. I"..,. ' '\ r J 111'\ 

P''f"'"""'-wl{) Q.c G.c t. 11 •' \ . 1Ut..j ,~-- ~ 'cf"' ~ !>kt.c;.-r a.11\..J ~~w.::1 ~· .~t., ."t0.. 
~l·~ J_ (.' "' ' ~ v...:1('•1..:/'\ l..... (\..-;.. .~<'U1 cle >:f • .:r: ~h)lt_ • I L...:<'l"t;·n · ~ 
~,.,~u;21 ........ ,') v--~ l"......._i~u. •l"\O ~<'·-~~n)-\el +-"-< .. "" . 

6) Do you think that student cantors (both men and women) 
should be encourage d to compos e for themselves, in orde r to 
discover their own i ndividua l expres s ion and/ or how to use 
their individual i nstrument to best express the pra yer 

texts ? ~~bsr>l~ - =:. . .µ1_;..,~ 1 ~ ~~u: (lts ~J M ~C. L,,l-~~ .~Jn.t-
~ •-V d..f:. 1 ocp.-c: . ~.I ,·1 )C"'~ C' vrxpu..1~J , .'-'< L•~(.; J...ti.,,.l ~ n:=\hl= ~-J 
r; ./\V. -... •• "\£! ~~,~ • }- v. ~ 1o ' w 'kJ.. \ 
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P~la Lynn Kordan 
senior Project: survey 
February 1, 1990 

-.... -
QtJESTIONAIRE 

l ) Ho~ long hav.e you been--s~pging? Did you sing as a 
Child?! ..('~ , . ·A .'! 

•• P ~· - - . '"i •,r1 ~...1 .·/.., ,V,_tl,.. 'Y'( (~ ~ ~ i ·:-f"-

2) Did you sing any religious music as a child? 
Lk:. , 'F I · -r: " _. - rt<lan-w ,. fa·~i><. ~:a !.: ''"Jr . 

:! .:._ What lc:a.d ycu .;.:1~0 a career in tne cantorate? , ;t"' . 
:-,'- ! , ,•, 1'!4'' '1 4 _ -.. . , · .. ~ .<... · ! ..s1 ~:..<-.....u~ .-~·"'='1 ' - '~ 1tr'7Y,,..:t . · ' · "" ' ' "' "'- f' ""'~ ,.;-
.... .,,I,,. • _. 1 :._1.r .. ·~ • ~·,,,,,._ _;.: ~ 1 J 7l: ~ , .... I j ;,'f...(}; _.. , ''\.Pd-,.., I f "t ,,,c;._.._ • ' rY 1-:_ f 

4) I~ your studies and now in your career, did you / do you 
find a difference when singing music written by men for men 
(i. e. traditional chazzanut) and/or music written by women 

-

for WO!Jlen? If yes, please explain. · . _ .J ·" _ • • 
.s;;....,_.._a..-_,..,.J, :r·->.t :_,..,,. ,p..et:-ti.-v_.• !'UJ• -:z~ l~H'_ ~-: . ~'~ •!~ .'::- "?Jr-. ,,vrlL. 

./r-t·1 it•r,cd ;101<Z1>-, <! ... " >r~~-..u -t'tt!t.- '~r-:rf-" 1:-< " ' ,. ~~,, · • ... fVJ<R<'iL/" 1· ~ :~1,c;,,."- ;..,tt 
/ ..,, .·ft?,,,,.4- rr.•~, .. ~ a-~ .. .,,,~~·' '" """ '-'C!-v-t / 1 

5) What is ycf'ur vision for tne evolution of training women ,,. ync~ 
in the style of traditional chazzanut? Will women begin .-:. ..... ~4.,, --~,, ;:-.-...-
t eaching t his prayer medium? . , --' ,;/J . .u ·~ . ,f-1.....,. · '""' 

,,., . . i , -,.i.._. , ,. ..... "o ,r rt..-..J,e., 71..t_~~ ... :-1 1,,.. ..Vl'\1·-.J'.- bL. ;,';.)t' cC! . 
, :.Q!A.. .. -..-. .. ..;; • J- '1 ' r,. - ... , ' . ~ L .. 

~.,.f,.,,..,:-,~- ,.vr:{;,,J.. 'wth>. n-:'f~;V~...cA(. (Ull~·~, ,t.ls ..,,,_,~,· · 7 Tli.>J.· 
' r .1 .f - • ~ , 'I f . -n _c ,_ ., .,,41 • . '/! .._, u~.?i.J. ~ 1'1...'.L "• """ h~,,.... 1 11..+ttl -.~ 1 -~ t11n.,,, .. ...... ..£ +.. . • "Lf'rv vr 

-fl~-'- "' .I • . . j • J '1 h,>.Jt!.t 
./ ;._,.s !.1v1,,,~·1~oJ!. · ~ ...- ·,u 11<'l;lLLA-\. 'OI'. """':'( 
-'J~ • 

·6) Do you think that student cantors (both'1Tlen and women) 
should be encouraged to compose for themselves, i n order to 
discover their own i ndiv idual expression and/or how to use 
their individual instrument to best express the prayer 
texts? t.f6 . /i /.//..r.<:J;_ .~· ~ rH"'Yl,,;.-!/>-J.- l'4-~: -=-~.,;i..;· , ,.. 11:..Ai 

I 
J v. /} 

t7"'• . d_ I -t> tf'1'.' (~.· r-..-'{~ ·-c.,,~. !r:A.A) ·~1) •· 51 "-"/ . -~ ~4'-t'~t'\11. 
• J • . . ( "'~ ,. ... , n.Jt.. (/ 

~ ,_ ~,<JZ~l /'VJ< •"<' ct. Lrj .. • •tA.~._.. ~A-~'"'t.c...vu-JZ.,. ' "' 1t\ ' """fJn:.1s.t.t:.c...,. ... - ,1-
... "~ I ( ~ J -n I~()~ /'11..(,. '-'4J./ 

bi,;...(, j '""' · utA""· I I 
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QUESTION Al RE 

Pamela Lynn Kordan 
Senior Project: Survey 
February l, 1990 

1) How long have you been singing? Did you sing as a 
=hild? • 

. ,,.~ .. ,a,,, ~4~•"-t# ..c~~ - - · L,.,./ t/:~~ 

2) Did you sing any religious music as a child? 
U . . . c..c; ,.-

-_, 
. U Ntd /"~. • ~ . • . ,~,,., 

2) What lead you into a career in the Cantorate ? 

~I In your studies and now in your c areer, did you / do you 
find a difference when singing music written by men for men 
(i . e. traditional chazzanut) and/or music written by women 
for women? If yes, please explain. ~ . 

5) What i s your vision for the evolution of training women 
in the style of traditional c hazzanut? Will women begin 
teaching this prayer medium? ·..c~ ~ .uu/ ~k.v ;I/ I H#</ 

v~1"/,;r l ""tfAt ,,.~ • •t -h f!~ · 

6) Do you think that student cantors (both ,men and women) 
should be encouraged to compose for themselves, in order to 
di scover their own i ndividual expression and/or how to use 
their individua l i nstrument to best express the prayer 
texts ? . ...A4f,,lfM.. /../~ _. .... -~~ ~ ~~4£ .:'-;tv ! '!' -t<L.U/ 

• ~ (. .. • 11{,(l, 't.1.1. .,,~ 
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Rabbi Temple Beth Sholom Cantor: 

O a1110 E. Fass Regina Hell 

Ass1sranr Rabbi: 
228 New Hempstead Road. New City N Y 10956 

(914) 6Ja.ono President: 
Andrew Straus 

Ms. Pamela Kor dan 
265 Park Street 

• 

Upper Hontcla1r. ~ew Jersey 

Dear Pamela. 

Many Cohen 

February 8 , 1990 

070t. 3 

I will be gl ad to help you with your survey. J ust s o you are 
aware , I reC4~ved my I nves titure in 1981. Since then I have served two 
pul·pits, from 1981-1987 I served in Evansville, Indiana (Conservative1Reform ) 
and from 1987 , here in New City ( Reform) . One more thing , I would l ike 
to recieve t he result~ of your survey when it is completed. Now, on to your 
questions .. •• . 
1. I have been singing ever since 1 can remember. Both my parents were 

musicians (although amatuer). ! als o play piano , violin and guitar . 
2. Yes, I did sing religious music as a child , my father has been a Ba'al 

T'filah s ince he was young . 
3. I was raised in a very traditional home , so the Cantorate was not an 

option fo r me grow1ng up. · A Rabbi approached me while I was in my 
sophomore year of college and made the s uggestion. 

4. I fi.nd no difference in the music, sometimes I must transpose a piece 
up a step , though. I tend to approach the music through text , rathe r 
t han composer. 

5. I believe i n the perpetuation of Hazzanut, without question . Ther e are 
already women such as Cantor Faith Gurney who teach/ coach this med ium. 
It is important for anyone , male or female to internalize and absorb 
this particular sound in order for i t to wor k . As I said before, one 's 
loyalty s hould be With the text first . 

6. Yes, how i lse does new music evolve. But we must be mindful of the various 
tools we have to work with, such as Hazzanut , Folk Melodies, Modern Sounds 
e tc . 

I hope this rather lengthy response is of help. I have never had 
difficulty singing any of the composers you mentioned. As I said bef ore, 
every once in a while I must transpose a piece up a step, but that's it . 
I also grell up hearing this medium, so replicating it is almost second nature 
to me. If there is anything else I can belp you vith, please feel free to call. 
Good luck, and if you get a chance, I'd love a copy of your completed project. 

B'ahalom,~~ 
Afflllat«J wffh the Union ol Amencan Hebrew Congregations tfLi_;-. 
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QUESTIONAIRE 

·Pamela Lynn Korcian ' 
sen~or Project ~ Surv~y 
February 1, 1990 

1 ) How long have vou been singin9? Did you sing as a 
child? Jtl/Vl.c .) c v :~ / t ~ 

2} Did you sing any religious music as a child? 
')1.c 

~ l What: l ead you i:n:o a career in the Cantorate? 
[ ,, ~ :~-l~:r .... ~ ~va..,...,~. ~ ,_'..t 'H' d . =~ 

~76 

~l :n your studies and now in your career, did /Ou/ do you 
find a difference wnen singing music written by men for men 
( i.e. traditional cnazzanutl and/or music written by women 

, t for women? If yes, please explain . . ~c..h...,J _.:.../<'5y..--r _ ,~ 
·fl· ~, -1-£i.f""1 q~ r_ h~ .... ~'--~ .-'k14 ~·· ·>- ~· ~ ·::r '!'<-.' / Y.;/ ~';' .J-c........, ;~ . 

"16 V" ;-...'J v i ~ 
·.;'ff 5) What is your vision for the evolution of training women 

in the s tyle of traditional chazzanut? Will women begin 
teachi~g _ thi~ -prayer med~um? ,.),;UtAi.'~.,./ _ /~~ .u::--.,,._/fe.-r...-c ... 

zu (C--Jf.,..A<A·r ft . <J r.:1~-c.,,~;. ._!!;;Vo //W~ ;rr~...... ~t; c £1 ~:/ .~-< 
. /,, . ,, .. ,_;: 1./vwt'l-7 ~~·"'.- ... ~/'/A> .-'':' ~ c. :wal-<l/:14....{ ftl:.;&...<e~ ... -r--f-. { k. T' .~ Lt./// I ............. , - {A f _, ) ) ...... .._...... 
' 61 Do you think that student cantors (both men and women ) 

should be encouraged- to compose for themselves, ~n o rder to 
discover their own i ndividual expression anci/or how to use 
their individual instrument to best. express the prayer 
texts? .,;· -~· . /:;/':'../-~ ?"~ /-r... i. p· -jC: ,' ... ~1 ~-

J -.. / / /j / 
. / . . - -

~. ' ) ':ff :!'-;;,_ ,;;_ .r . . Y.~ . !"" c,-,~j ,,......,, ,:.b ,_~.,P 
"~l u.,, J'- f/L<.-d' ._/-,..,'.,_JI r..:>h ~ ',-l .u...I ' .,..,,, . '.!-"' t ~ 
~ ._,,..! (:jl1' f-v-7_, r'- - -~~ ,~~ 
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QUESTION AIRE 

Pamela Lynn Kordan 
Senior Project : surv,ey 
Febtuary 1, 1990 

1) How long have you been singing? Did you sing as a 
child? 

2) Did you sing any religious music as a child? 

! -1 What !.cad you h:.to a care~r in i:he Cahtorate ? 

~ ) In your studies and now i n your career, did you / do you 
find a difference when singing music written by men for men 
(i . e . traditional chazzanut) and/or music written by women 
for women? If yes, please explain. 

5) What is your vision for the evolution of t raining women 
in the style of traditional chazzanut? Will women begin 
teaching this prayer medium? 

' 

6) Do you think that student cantors (both men and women) 
should be encourage~ to compose for themselves, i n order to 
discover their own ind ividual expression an~/or how to use 
their i ndividual instr ume nt to best express the prayer 
t exts ? 

• 
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Pamela Lynn Kor dan ) 
Senior Project: survey ,..._, 
February 1, 1990 

QUESTION AI RE 

1) How long have you been singing? Did you sing as a 
child? 

/I !//I • -C <-/ UA l~ 

2) Did you sing any religious music as a child? 

~;hat: :eaci you im:o a career in the Cant:orat:e? 

. -.,. 
4) :n your studies and now i n your career , ciid you / do you 
find a difference when singing music written by men for men 
( i . e . traditional chazzanut) and/or music written by women 
for women? :f yes, please explain . 

~ ~ 
; ... -·. ' 

5) What is your vision for the evolution of training women 
in the style of traditional chazzanut? Will women begin 
teaching this prayer medium? 

I-· 
I - ' ·-~'. ,. ;"'\...... d,',,,· ,~· , / ·'7 "' ,.,,,._ ,._• .. 

~ , ... . ~ '') ' .... J- · 1_,( .. , 

6 ) Do you think that student: cantors (both men and women) 
should be encouraged · to compose for themselves, in order to 
discover their own individual expression andYor how to use 
their individual instrument to best: express the prayer 
texts? 

. . 
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'' Pamela Lynn Kordan 
Senio+ Project : survey 
Febnlary l, 1990 

QUESTIONAIRE 

: 1 How l ong have you been singing? Did you sing as a 
c hild? ~/ /()yu -r~~~ 

• 
2 ) Did you sing any religious music as a child? 7l,t; 

3 ) What l ead you i nto a career in the Cantora~? C / 

.J~ ~~ J/' I~ ~-c-< 

4 ) :n your studies and now i n your career, did you / do you 
find a difference when singing music written by men f or men 
( i . e . t raditional chazzanut ) and / o r music written by women 
f or women ? If yes, please explain. 'll . .4::C/I~""'-~ tkl . ~ 

5) What i s your vi sion for the evolution of t raining women 
in the style o f t raditional chazzanut? Wi ll women begin 
-:eaching this prayer medium? ~ ~~~ ~ 

~ ~~~/14~~;?L 
'A/1.~~· ~ /V -~·~~ 

6 ) Do yo thi nk that student cantors (both men and women ) 
should be encouraged Go compose for themselves, in order to 
discover t heir own individua l expression and / Qr how to use 
their i ndividua l instrument to best express the prayer 
texts ? . 

1A,;~,~~~~r:.~/ 
.__,~ ;za ,#?U~- ~ ,(«. tf~ .' aJ,p~~ 
r:$' ~~ 1~y ~ 
~~· 
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o#.P-?tl'/lv 

1 . I have b eeD s tudying privatel y s ince I am 13 yea rs 
old, approximately 16 years . I sang in shows i n 
school a s a child. 

2 . I did not sing religious music as a child. 

3 . I was v e ry young when I ~raduated from Indiana 
University and a n operatic career did not seem like 
a real ity a t the time. I had been acting as the 
"c antor" at t he Hi l lel on c ampus and :r:eal ly e n joyed 
i t. Whe n Gary Zola , the recruitment director at the 
Cinci nnat i c ampus , c ame t he I ndiana Univers i t y 
campus I me t with him. I was impressed b y h im a nd 
what he had to s ay so I applied to the H. U.C. As 
far a s I ' m concerned i t was a very smart c areer 
jilOVe . 

4 . Traditional chazzanut has neverJa;e.n my forte . I 
don ' t know of any "traditional""wri.tten or arranged 
by women for women. ~ I know that I had difficulty 
negotiating many of the passages with the proper 
flavor. I had great (male) c oaches at H.U. C. a nd i t 
was v e ry d ifficult if not impossible for them to 
explai n o r s how me what I was supposed to do . Th e 
best f emale voi~es I heard sing c hazzanut at H.U.c. 
were Roz Bar ak a nd Mi hal Schiff . They •had t he feel 
and fl avo r t hat none o f the other women cou ld qu i te 
capture . 

The non-traditional music written by women (a n t here 
isn't much out there - besides c amp music) is rea ll y 
no different t han the music written by men . I can 
sing Freed , Steinberg, Janowski as well as Hi ggi ns 
and Nelson. 

5 . I don't see women teaching chazzonut at H. U.C. 
because they haven't learned to master it. 
Unfortunately , my worst coaching experiences at 
H.U.C. were with women. They couldn't convey the 
medium. You and I both know that it is a medium 
that goes much farther than just notes. 

I also don 1 t believe that too many Reform 
congregations want to hear chazzaznut either by a man 
o r a woman. The times I have done it here , it was 



not well received. 

6. I believe men and women should compose for themselves 
to reinforce their learning and understanding of the 
proper modes for their proper times. When t~ey_ can 
do this they will easily be able to discern a piece 
of music's appropriateness for Shabbat eve vs morning 
or musof, the shlosh r'galim vs high holy days, e tc. 

Again, I doh't feel it's the male vs female 
instrument. There are hi~h and low voices in both . 
each will find the right piece in the right mode for 
the proper time for their individual voice. 

Beyond the voice is the cantor as a personality and 
how they choose to interpret the text. Some are 
Schalet singers, some are Steinberg singers , and 
others prefer the music from the camps (NFTY ). I am 
not making a value judgment but as artists searching 
for our own expression in the task before us, we must 
choose the composer or c omposers that reach us and 
touch us. If not, how c an we hope to convey the 
meaning and significance of the text to our 
congregations week after week, year after year. 

Students as well as those of us in the field s hould 
compose wfien the need arises or because we are moved 
to do so, not to discover our individual e~ression 
in terms of vocal fact but because of the bigger 
picture . We are cantors transmitting the words of 
prayer , the words o f Torah, the words of our 
ancestors, a nd it is our job and responsibil i ty to be 
true to the tex~ . I do not see it as a male/ female 
issue. 

I have tried to answer your questions to the best of 
my a bility and understanding . I hope it will be 
satisfactory to you. Good l uck on your senior project. If 
I c an be of assistance in the future, please do not 
hesitate to ask. 

ly yours , 

R. Ginsberg 
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APPENDIX III: Operatic Musical Examples 
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SCE.\'K II. Interior or tbe Temple or Vulcan at Memphis. 
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1.v~n1111 /ti/,., 0 1t tl1e b11rt.,.r d e ltns 1t1orni<'d 11p tltt m,.tiicine J/nrccllo Ital /Jro11;Jltf, n11 d 10/tilt 
~1111: IS bt11ily tlttl'age { i 1t tlt i11 act ion , site J!IMrmwrs a pray1r 01 if saibc01UcioK1ly.) 

Andante lento e sostenuto mormorato 
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Li - bt' - I'll me. n·o-mi - Ill.' , de mor - te <t: - fer - ua. iu di - e II - la tre -

A I PP,,-- . . . . . 
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APPENDIX IV: Musical Arrangements/Composition of 
Traditional Chazanut: 

l) Asher Bidvaro M. Ganchoff 

Piano Arrangement I. Goldstein 

Vocal Arrangement P. Kordan 

2) Eylu Devarim J. Rappap_ort 

Piano Arrangement I. Goldstein 

Vocal Arrangement P. Kordan 

3) Sh' ma Yisrael- L. Glanz 

Vocal Arrangement P. Kordan 

4) Me loch Y. Rosenblatt 

Adjustment P . Kordan 

5) B'rach Dodi P. Kordan 

Original Composition 
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FOOTNOTES 
) 

Introduction: 

1) Sendrey, Alfred. Music in Ancient Israel. New York: 
Philosophical L~brary, 1969. pp. 526-27. Original quotation 
from PhiloTher, X, 79-80 . 

2) Ibid. pg. 516. 
3) Ibid. pp. 516-17. 
4) Ibid. pg. 517 . 
5 ) I-bid . pg. 51 7 . 
6) Ibid. pg. 517 . Original text: Midrash, 

Genesis XXIII:3. 
7) Ibid. pg. 517. 
8) Ibid. pg. 518. 
9) Ibid. pg. 521. 

10) Ibid. pg. 521. 
11) Ibid. pg. 525 . 
12) Ibid. pg. 516. 
13) Landman, Leo. The Cantor: An Historical Perspective. 

New York: Yeshiva University, 1972 (Our of Print), pg. 68. 
14) Ibid. pg. 68. 
15) Ibid. pg. 68. 

Chapter I: 

1) Garcia, Manuel. A Complete Treatise on the Art of 
Singing: Part II. Edition~ of 1847, 1872 tr. coll., and ed. 
Donald v. Paschke. New York: Da Capo Press, 1975 . 
pg. 62. 

2) Tetrazzini, Louisa. The Art of Singing. 
New York: Dover Publications Inc., 1975. pg. 11 . 

3) Ibid. pg. 15. 
4) Ibid. pg. 16. 
5) Sunberg, Johan. The Science of the Singing Voice. 

Dekalb, Illinois: Nortnern Illinois University Press , 1987. 
Chapters 1 through 4. 

6) Caruso, Enrico. The Art of Singing. New York: 
Dover Publications Inc., 1975. pp. 54-55. 

7) Lehmann, Lilli. How To Sing. New York: The J 

Macmillan Company, 1949. pg. 14. 
8) . Lamperti, Giovanni Battista. Vocal Wisdom. New York: 

Taplinger Publishing Company, 1931, 1957. pp. 131-32 . 

Chapter III: 

1) Lehmann, Lilli. How To Sing. New York: The 
Macmillan Company, 1949 . pg. v. 

2) Christiansen, Rupert . Prima Donna. New York: 
Viking Pre§s, 1985. pg. 8. 

3) Ibid. pg. 216. 
4) -----The New Union Prayer Book: The Gates of Prayer. 
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Ed. Chaim Stern. Text "Ribono s,hel olam", pp. 679-80. 
5) Landman, Leo. The Cantor: An Historic Perspective. ' 

New York: Yeshiva University, 1972. pg. 110. / 
I ,. 

Chapter IV: 

1) Garcia, Manuel. A Complete Treatise on the Art of 
Singing: Part II , Editions 1847, 1872 re. coll., and Ed". 
Donald v. Pascke. New York: Da Capo Press, 1975. pg. 96 

2) Sendrey, Alfred. MUsic in Ancient Israel. New York: 
Philosophical Library, 1969~ Chapter XI, pp. 516- 28 . 

3) Ibid. • ' ~ 
4) Sunberg, Johan. The Science of the Singing Voice. 

Dekalb, Illinois: Northern Illinois University Press, 
1987. pg. 32-33. 

SL Ibid. pg. 26 . 
6) Ibid. pg. 34. 
7) Lehmann, Lilli. How To Sing. New York: The 

Macmillan Company, 1959, pg. 6 2 . 
8) Sunberg, Johan. pg. 49. 
9) Ibid . pg. SO. 

10) Ibid. pg . SO . 
11) Ibid. pg. Sl. 
12) Lehmann, Lilli . pg . 124. 
13) Sunberg, Johan. pg. S7. 
14) Ibid. pg. 49. 
15) Tetrazzinl..,.. Louisa. The Art of Singing. New York : 

Dover Publications Inc., 1975. pg. 21 . 
16) Caruso, Enrico. The Art of Singing. New York: 

Dover Publications Inc., 1915. pg. 62. 
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