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ABSTRACT 

The intent of this study is to attempt to create new sCientific 

criteria for the evaluation of choral literature for senescent singers. 

The first criterion developed for selection of age-appropriate choral 

literature was a measurement for voice quality registration called 

phonetography. Phonetography is the registration of the dynamic 

range of a voice as a function of fundamental frequency. Manual 

phonetograms on twenty young adult singers and twenty senescent 

singers were developed to detennine individual frequency-by-intensity 

relationships of the senescent voice. The graph that was created 

when all pOints of minimum and maximum sound pressure levels are 

connected, thus enclosing the subject's total phonation area, was the 

singer's phonetogram. Three choral adjudicators were present at the 

phonetogram testing to determine which pitch levels and dynamic 

ranges were acceptable for healthy choral singing in each subj ect. 

Gelfer acoustic-perceptual rating scales were completed by the 

choral adjudicators on each phonetogram test subject. Adjectives 

utilized most frequently by speech pathologists, singers, 

otolaryngologists, and untrained listeners were codified and 

confidence ratings were made by each of the four groups who were 

polled. Appropriate opposites for the selected descriptors were 

chosen. The Gelfer test results were consistent with phonetogram 

findings. 
.. 

Criteria for age-appropriate choral literature were proposed 

from phonetogram data and the Gelfer acoustic-perceptual analyses. 

The four pieces which were selected as age-appropriate were analyzed 

by tessiturometry as a final criteria of suitability for aging singers. The 
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tesstturogram is a graphic analysis of the frequency of note occurrence 

within a composition. 

Lower tessituras and limited ranges were recommended for 

aging singers. Choral selections with long phrases, rapid melismatic 

passages, wide unprepared leaps, and sustained singing should be 

avoided. High, soft singing for older female singers is not suggested. 

Rhythmic, homophonic works are recommended for successful 

performance. Instrumental accompaniments are beneficial in 

reinforcing the older singers' intonation. 
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1. INTRODUCTION 

The responsibility of an educator is to ascertain the unique 

potential of each student in his or her class. The teacher must design 

or adapt CUrricula that will both challenge the pupils and ensure their 

competent performance. The responsibility of the choral director is 

to evaluate the vocal abilities and musicianship of his or her choral 

singers and to select appropriate music that the singers can 

successfully perform. 

The traditional approach to repertoire selection is empirical. 

A choral director will make acoustic-perceptual evaluations about the 

singers' abilities by means of individual vocal auditions and by 

observation of the group in early rehearsal situations. Some choral 

directors select their literature to achieve desired educational 

objectives or to suit their musical tastes. The inexperienced choral 

director will often select several compositions of varying levels of 

difficulty in order to evaluate through early rehearsals which pieces 

are performable by the group. Such trial-and-error methodology can 

waste valuable rehearsal time. After many years of rehearsal and 

performance experience, the conductor will amass a substantial library 

of age-appropriate choral literature. 

The intent of this study is to attempt to create new SCientific 

criteria for the evaluation of choral literature for senescent Singers. 

The statistical analysis resulting from this study is not designed to 

replace empirical observation or subjective musical preferences. 

However, by exploring the relative abilities of the individual Singers 

within a section and the section as a whole, this project will give 

choral directors insight into selecting appropriate music. 
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2. EMPIRICAL CRITERIA FOR LITERATURE SECTION 

The empirical evaluation of choral literature requires a clear 

understanding of the musical elements indicated in the score, an 

informed v:i.ew of performance practice considerations, and a solid 

grasp of the vocal mechanism and proper singing technique. Miller, 

in his Handbook oj Choral Music Selection. Score Preparation and 

Writing, recommends the following criteria for the selection of choral 

literature: educational and TIlusicological value, appropriate vocal and 

musical demands for the singers, validity of the musical edition, 

accessibility of the accompaniment for instrumentalists, and appeal to 

the audience and to the singers. 1 Cain supplements Miller's criteria 

by suggesting the importance of planning a balanced repertoire and 

including literature of varied levels of musical difficulty for the 

singers. 2 

Authors Sunderman and Cleall emphasize the fact that 

composers often write choral literature without considering the 

singers' vocal limitations. Cleall writes, "All too frequently, the 

composer is liable to write his melody outside the normal compass of 

the singers for whom it is intended--at the expense of quality or even 

the health of the vocal organs. "3 Sunderman criticizes the 

composer of choral music who ignores vocal difficulties such as the 

1 Kenneth E. Miller, Handbook of Choral Music Selection. Score Preparation and Writing 

(West Nyack: Parker Publishing Company, 1979) 20-1. 

2Noble Cain, Choral Music and its Practice (New York: M. Witmark and Sons, 1932) 56. 

3Charles ClealI, Voice Production in Choral Technique (Borough Green: Novello and 

Company, 1955) 105. 



articulation of bright vowels in the singers' upper range: 

It is common that composers may have a theoretical 
command of music. However, composers seemingly 
often ignore the vocal-textual demands in their writing. 
Particularly is this true with song literature. for the very 
high notes will cause great concern to the choral 
director. Very often the bright vowels in the higher 
tessitura are ruined because they are sung with mouth 
resonance above the limits designed for such areas of the 
vocal range. 4 

Each of the above-mentioned authors agrees that the vocal 

abilities of the singer must be a primary consideration. Heffernan 

states that the selection of choral literature must not only suit the 

needs of the singers, but must challenge them as well: "A 

distinguishing mark of a successful choral conductor is the ability to 

determine objectively the technical level of ability of a chOir and to 

select music for study that is within that ability. but at the same 

time advancing it.,,5 

Cain concurs with Heffernan's statement, but also 

emphasizes the fact that the musical advancement of the choir is a 

gradual process. Cain believes that the selection of music for the 

chOir should include numbers of varying degrees of difficulty, so 

that the chorus rnay begin with easier literature and advance vocally 

and progress in mUSical proficiency throughout the rehearsal 

season.6 

12 

4Lloyd F. Sunderman, Artistic Singing: Its Tone Production and Basic Und.erstandings 

(Metuchen: The Scarecrow Press, 1970) 22. 

5Charles Heffernan, Choral Music: Technique and Artistry (Englewood Cliffs: PrenUce

Hall Inc., 1982) 71. 



The selection of age-appropriate choral repertoire is a 

complex process. The choral conductor should be a vocal 

pedagogue, educator, performer, and musicologist. This study will 

explore development of additional criteria for the selection of 

choral literature that will supplement the conductor's evaluations of 

his or her ensemble's vocal and musical abilities. 

6Cain, 56. 

13 



14 

3. SELECTION OF SUBJECTS FOR TESTING 

Older adult singers were targeted as the focus of this 

investigation for three reasons: (1) senior adults are showing 

increasing interest in joining choral organizations, (2) senior adults 

still have the capacity to learn to sing well, and (3) senior adults are 

an essential link in the support and development of fine arts in 

communities, churches, and schools. 

Gerontologist Fahey classifies human development into three 

stages. The first twenty-five years of life center around physical 

growth, learning, and survival. The second stage, from twenty-six to 

sixty years, concentrates upon life issues such as family formation, 

parenting, and career cultivation. The third stage is a recent 

development in human evolution. Fahey writes: 

The less-pressured, more reflective third age allows further 
development of the interior life: of the intellect, memory, 
imagination, emotional maturity and spiritual identity. The 
third age is also a period for giving back to society th.e 
lessons, resources, and experiences accumulated and 
articulated over a lifetime. The elderly are a living bridge 
between yesterday, today, and tomorrow--a critical 
evolutionary role that no other age can perform. 7 

Seventy-five million Americans will reach the "third age" by the 

advent of the twenty-first century. Improvements in medical and 

surgical technology and public health have dramatically increased life 

expectancy. In 1900 only 4 percent of the United States population 

7Ken Dychtwald and Joe Flower. Age Wave: The Challenges and Opportunities oj an Aging 

America (Los Angeles: Jeremy P. Tarcher. 1989) 347. 
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was sixty-five or over, but by 1980, this percentage had increased to 

11 percent. Changes in fertility, mortality, and migration have all 

contributed to the growth of an elder population.8 Sun Belt states 

are among the most popular for the nation's elderly migrants. The 

state of Arizona ranks third among the most popular destinations for 

elder migration. Biggar states that the "graying Sun Belt" brings 

increased demands for recreation, health, and other prospective 

services.9 

Seniors are pursuing new fields after retirement, enjoying 

cyclical careers, and studying fine arts in their discretionary time. 

The current surge of interest in music by senior adults prompted the 

Music Educators National Journal to devote an entire issue the music 

education of older adults. Schafer charges, "Our music education 

programs are geared for the extraordinary. . .. I would make the 

indictment that we've educated excellence, but neglected the ordinary 

human being. We should always be educating upright, creative, self

respecting people who make higher demands of themselves than 

being merely consumers of art."10 Emerson writes that informal 

social support networks, especially those that involve a reciprocal flow 

of valued behavior between the participants, are an exchange approach 

to social interaction that is vital to the older adult. 11 Therefore, 

BCary S. Kart, ed., The Realities of Aging: An Introduction to Gerontology, 3rd ed. (Boston: 

Allyn and Bacon, 1990) 90. 

~,92. 

1'R. Murray Schaffer, Creative Music Education (New York: Schirmer Books, 1976) 37. 

IIR M. Emerson. "Social Exchange Theory," Annual Review of Sociology eds. Ina Inkeles, 

J. Coleman, and N. Smelser 2 (1982): 34. 
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choral singing is an activity that is stimulating and psychologically 

rewarding for the older person. 

Robert Sataloff responds to the question of whether a 

seventy-five-year-old should join a choir by saying: 

Except in someone who is performing supremely at his 
optimum level, a premier singer, anyone can sing better 
than he is singing now by training. There is no question 
that the geriatric beginner can be trained and improved. I 
think a great deal of the things we have called aging changes 
and irreversible, are not. They are trainable, reversible, 
improvable. Utilizing such methods, we can take many 
years off the aging voice. 12 

Not only is the older voice trainable, but older adults still 

maintain sizable learning capacities. Gerontological studies performed 

as early as 1934 conSistently demonstrated that most senescent adults 

possess sufficient physical reserves that may be activated through 

learning, exercise, or training: 

The fact that older adults have the cognitive reserves to 
acquire new forms of factual and procedural knowledge is 
important because it suggests that cognitive aging does not 
only consist of the maintenance of past functioning. Based 
on the fact that new learning is possible, one can argue that 
older adults may continue to produce new forms of adaptive 
capacity. 13 

In addition to adaptability and continued learning potential, 

many sociologists affirm such positive behavioral late-life changes as 

12Robert SatalofI, "Aging Voice: Panel 2, " Journal ojVofce 1 (1987): 53. 

130avidE. Myers, "Teach1ngLeamersofallAges," MusfcEducator'sJoumal, 79 (1992): 24. 
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movement toward interiority, less dominance, social generativity, and 

emotional integrity.14 In his article on older adult music education, 

Myers states that senior adults are not only capable of being effective 

choral singers, but often have strong educational backgrounds in the 

arts. Music education was a fundamental part of their early training, 

and the influence of music in the home, community, and church was 

more widespread than today. Myers believes that older singers 

frequently exhibit timeless qualities found in the best musicians, such 

as self-motivation. hard work. and the the desire to express meaning. 

while still exhibiting enthUSiasm and gratitude. Myers encourages 

music educators to enjoy the rewards of working with older adults. 15 

Between 1940 and 1975. educational institutions assumed 

growing responsibilities to equip the work force with the technical 

skills needed to compete in an increasingly advanced technological 

society. According to Best in Flexible Life Scheduling, the educational 

system became the primary mechanism for ensuring social 

opportunity, fIrst by educating GIs returning from World War II, then 

by funding educational opportunities for minOrities, women, and the 

handicapped. In future years, Best predicts that the American 

educational system can be expected to assume new functions. Higher 

educational institutions will likely direct increased attention to 

providing skill renewal and retraining opportunities for mid-life adults 

facing occupational displacement. Education will be the means by 

which adults seek to continue their aspirations toward upward 

140sa Jackson. Ph.D. RP.T.. ed. Physical Therapy of the Geriatric Patient (New York: 
Churchill Livingstone. 1983) 151. 

15.M:yers, 29. 
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mobility in the work force. Best further states that increased 

educational attainment will create an appetite for learning programs 

designed for self-enrichment and recreational purposes. As the "baby 

boom" generation ages and the young adult population declines, 

American universities and community colleges will be seeking new 

clientele and adjusting their curricula to attract older students. 16 

In addition to having leisure time to pursue musical Interests, 

older adults also have the resources to promote the cultivation of the 

arts in communities, churches, and schools. Although they represent 

only 25 percent of the total U.S. population, Americans over fifty now 

have a combined annual personal income of over $800 billion and 

control 70 percent of the total net worth of U. S. households--nearly 

$7 trillion. The senior population accounts for 40 percent of total 

consumer demand, owns 80 percent of all the money in U.S. Savings 

and Loan Institutions, and holds 77 percent of all the finanCial assets 

in America. I 7 If fine arts institutions, opera companies, and 

symphony orchestras are going to survive in the coming generation, 

they must be endorsed and supported by older patrons as well as 

younger ones. 

An important link in the development of musical interests 

among elder citizens is the senescent choir. When senior adults have 

positive musical experiences firsthand, they are eager to develop and 

foster those interests in the community. Myers concurs that senior 

adults can have a great impact in perpetuating fine arts education in 

l~red Best. Flexible Life Scheduling: Breaking the Education-Work-Retirement Lockstep 

(New York: Praeger Publishers, 1980) 37. 

17Dychtwald, 37. 
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public school programs: 

As a whole, society does not yet value music enough to 
require it through high school, make it a pre-requisite for 
college admission, or preserve its place in the face of 
declining school budgets. One neglected avenue of building 
support for music in K-12 education may be to enlarge 
community-based music learning opportunities that offer 
instruction to adults beyond high school and college. I8 

Choral music activities promote emotional and physical stimuli 

that enhance the quality of life for senescent adults. In addition to 

benefitting the singers, churches and schools are benefitted by the 

interest and fmancial support of senior benefactors. 

l~yers. 29. 
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4. BIOLOGICAL INDICES OF AGING 

Before suggesting criteria for the evaluation of choral literature 

for the senescent singer. it is necessary to define indices used to 

determine whether or not a singer is senescent. The biological 

mechanisms responsible for aging suggest that aging is a result of a 

complex series of processes occurring at molecular. cellular and 

organic levels. In his article. "Theories of Biological Aging," Hayflick 

writes that there are three prinCipal theories for human aging. The 

most common theory of aging that has been adopted by gerontological 

speCialists is that of cellular aging through free radical oxidation. A 

free radical is a molecule of oxygen that is highly unstable, rendering it 

chemically reactive. In order to obtain the electron it requires to 

achieve stability, the free radical links with a series of mixed-function 

oxidases neutralizing their destructive effects. The disruption of this 

eqUilibrium can cause a loss of plasticity and collagen within the cells. 

The resultant aging effects on organ systems are evidenced. The 

second most common aging theory revolves around the destruction of 

DNA nucleotide sequences. Randomly occurring somatic mutations. a 

loss of unique nonrepeating DNA sequences, disrupts the ability of the 

cell to reproduce. There is a high degree '.)f redundancy present 

within the genetic code. so these mutations are not evidenced until 

later in life. Other similar theories state that senescence is not 

regulated by randomly occurring mutations, and is caused instead by a 

purposeful sequence of deteriorative events written into the genetic 

code. The third aging theory deals with the disruption of homeostatic 

equilibrium. Specific organ systems are known to be vital for the 
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maintenance of homeostatic equilibrium. An example of such an organ 

system is the immune system. There is strong evidence to suggest 

that both the quality and the quantity of the response by the immune 

system to harmful antigens decreases appreciably with advancing age. 

Elderly subjects not only exhibit a significant decline in T-cell activity. 

but they are more susceptible than younger persons to auto-immune 

disease. 19 These processes lead to a progressive and inevitable 

decline in functional performance with advancing years. The 

implications of these changes on singing are numerous. Figures 1 and 

2 are charts developed by Chadzo-Zajko and Ringel at the Purdue 

University Center for Research on Aging. The left column lists the 

physiological system. and the right column lists the anatomical 

functions affected by aging within that system. The arrows indicate 

whether the bodily function increases or decreases with age. Existing 

gerontological research indicates that vocal senescence is observed in 

varying degrees in the male over sixty-five and in the post-menopausal 

female. These aging indicators will be introduced briefly as they apply 

to respiration, fundamental frequency, registration, voice quality, 

sensory perception. memory, hearing and intonation, muscular 

reaction time, and stamina. 

1. Respiration 

In the respiratory system of the senescent singer research 

indicates a loss of muscular strength and vital capacity, a decrease in 

airway elasticity, and a decline of translaryngeal and labial valving 

efficiency. Medical research further suggests that transla:cyngeal 

valving deteriorates in the male and that translabial valving 

19r..eonard Hayflick. "Theories of Biological Aging," Experimental Gerontology 20 (1985): 

145. 
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Source: Robert Ringel and Wojtek J. Chadzo-Zajko, "Vocal Indices of 

Biological Age." Journal of Voice 1 (1987): 31. 
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deteriorates in the female. Because it takes more effort to inhale, 

hold, and expel air, the average sound pressure levels are significantly 

reduced in both male and female ~enescent singers. 

Hoit and Hixon attribute translaryngeal valving leakage 

primarily to atrophy of intrinsic laryngeal muscles. When the airway . 

resistance is reduced and the breathing pressure is not concomitantly 

lowered, there is a higher degree of lung volume expended. The older 

Singer is expending more breath pressure and is producing less sound. 

Hoit and Hixon summarize their respiratory research on aged speech

breathing in the following statements: 

Senescent clients might be expected to speech-breathe 
using generally a. higher lung volume and rib cage volume 
initiations, b. larger lung volume and rib cage volume 
excursions, c. fewer syllables per breath group, and d. 
greater average lung volume expended per syllable. 20 

These marked changes in the senescent respiratory system, 

which will affect sound pressure levels in singing and stamina in 

choral performance, will be discussed further as they apply to 

phonetogram results. 

Thomas Fillebrown describes the demands that the activity of 

singing as the ability to fill the lungs to their capacity either quickly or 

slowly, to inhale or exhale as the music demands. The singer must 

have the skill to suspend inspiration with the throat open, whether 

the lungs are full or not, and to resume the process at will without loss 

of inspired air. Singers must also be able to exhale under the same 

20 Jeanette Holt and Thomas Hixon, "Age and Speech Breathing," Journal of Speech and 

Hearing Research 30 (1987): 364. 
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restrictions. Vocalists must breathe quietly as often as text and phrase 

permit and to breathe so that the fullest inspiration brings no fatigue. 

The breath must be economized so that the reserve is never 

exhausted. Finally, the singer must breathe so naturally, so 

unobtrusively, that neither breath nor lack of breath is ever suggested 

to the listener. 21 

Respiration will require more effort for the senescent adult, 

but by vocal training, proper repertoire selection, and careful 

phrasing, respiratory difficulties in singing may be almost 

imperceptible. 

2. Fundamental Frequency 

In women, hormonal changes associated with menopause cause 

lower voice pitch. Menopause occurs when the function of the ovaries 

declines, resulting in the production of decreasing amounts of the 

female hormone estrogen. The lower estrogen levels and the resultant 

proportionately higher levels of testosterone cause a thickening of the 

vocal folds and a concomitant drop in the female's fundamental 

frequency. 

Mysak found that male fundamental frequency begins to 

elevate slightly with increasing age from ages fifty to eighty-five. A 

later study by Hollien and Shipp confirmed that fundamental 

frequency of male speakers at different ages is characterized by a 

saucer-type curve, with decreasing fundamentals for each decade of 

life until after age fifty. when a slight increase of fundamental 

occurs for each decade. In several studies of aged women the 

21Thomas Fillebrown. Resonance in Singing and Speaking (Boston: Oliver DUson Co .• 
1911) 32. 



opposite findings were found--that is, as women get older, they 

seem to demonstrate increasingly lower fundamental frequencies. 

Some of the confusion over the results of studies of voice pitch in 

aging was clarified by a study by Honjo and Ishiki who studied 

twenty men and twenty women with a mean age of seventy-five 

years. They found that older men have vocal fold atrophy and/or 

edema with higher fundamental frequency than younger men, while 

older women have fold edema and slight hoarseness with a lower 

fundamental frequency than younger women. 22 

26 

HOrii and Ryan, in summarizing current literature concerning 

fundamental frequency and the perceived age of speakers, concluded 

that from twenty to forty years of age, mean fundamental frequency 

decreases (on the average from 120 to 112 Hz) as age increases. 

From forty to eighty-nine years of age, mean fundamental frequency 

increased with averages ranging from 107 to 146 Hz as age advances. 

Horii and Ryan also claimed that the results of their study 

demonstrated that there is an analogous fundamental frequency-age 

relation in the perceptual domain. The results of perceptual tests 

indicated that listeners tend to associate higher mean fundamental 

frequency with advanced age and vice versa. 23 

In his article "Connective Tissue Changes in the Larynx and 

Their Effects on the Voice," Kahane writes that there are sex 

differences in the aging of the larynx. Changes in the male larynx are 

significantly greater than in the female. The ossification of the 

22Daniel Boone, Voice and Voice Therapy (Englewood Cliffs: Prentice-Hall, 1971) 39. 

23yoshiyuki Horii and W11liam J. Ryan, "Fundamental Frequency-Sound Pressure Level 

Profiles of Adult Male and Female Voices," Journal oj Speech and Hearing Research 20 
(1981): 197. 
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laryngeal cartilages in the aging process may decrease the capacity to 

augment fundamental frequency through compression of the thyroid 

laminae. Kahane further suggests that a thinning of articular surfaces 

could affect the ability of the vocal folds to approximate. thus 

producing some breathiness during phonation. Noell has also noted 

some changes in the vocal fold mucosa in older subjects. Swelling in 

the female vocal folds has been regularly discovered in research 

performed by Honjo and Ishiki. Such edema would thicken the folds 

and lower the older female's fundamental frequency. 24 

3. Connective Tissue-Laryngeal Control 

Tissue changes affected by aging may be described in the 

following ways. The tensile strength of collagen is increased. Elastin 

is not produced with advanced age, and the elastic properties of the 

tissues are significantly reduced. The production and liberation of 

glycoprotein are reduced. resulting in the progressive dehydration of 

tissues. Less hyalurOnic acid is secreted in older persons, resulting in 

decreased viscosity of the connective tissues. A reduction in the 

secretion and effective organization of contractile proteins makes the 

removal of tissue debriS less effective. 

These connective tissue changes will affect the senescent 

singer in two ways. First, the fine muscular adjustments that are made 

in changes of vocal registration will be more difficult. Therefore, 

cracking between registers occurs more frequently, especially if the 

singer is overly tense or utilizes too much breath pressure. Secondly. 

if a singer injures the vocal folds through poor vocal production or 

24Joel Kahane. "Connective Tissue Changes in the Lamyx and Their Effects on Voice," 
JournalojVotce 1 (1987): 28. 
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overuse, the healing process occurs at a much slower rate. 

A loss of interlaryngeal muscle control can cause more 

pronounced registration shifts in the older singer's range. Vocal 

registration changes have been documented by laryngeal photography. 

EMG testing, and aero-dynamic readings. Vocal pedagogues often 

describe registration as a mismatch between the vibrating source and 

the airway. Harmonic pressure waves hit a strong anti-resonance 

which opposes laryngeal vibration. This area is located beneath the 

larynx and the major bifocation of the lung. When vowels are modified 

by the singer and the larynx is lowered. much of this registration 

break is masked. Laryngeal calCification and a reduction of connective 

tissue around the larynx may also cause the singer to "crack" or 

suddenly shift registers if asked to perform wide intervalic leaps or if 

too much breath pressure is utilized in phonation. 

4. Jitter. Shimmer. and Vibrato 

In a study of vocal indices for biological age. Robert Ringel 

writes that physiologically healthy individuals exhibited less vocal 

jitter and shimmer (perturbation of the sound-wave patterns) and 

greater resonance. Ringel's findings suggest that increased 

laryngeal control is associated with better physiological health. 25 

Brown. Morris. and Michel refute the statement that vocal 

jitter automatically increases with age. In a 1989 study of twenty-five 

young adult women and twenty-five older adult women, they found that 

"it may be that the acoustic properties associated with pitch 

perturbations are not significantly related to vocal aging nor to the 

perceptual identity of the healthy aged voice ... 26 However, Brown and 

2~obert L. rungel and Wojtek J. Chadzo-Zajko. "Vocal Indices of Biological Age," Journal oj 
Voice 1 (1987): 31. 
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his colleagues discovered lowered fundamental frequencies and 

sound-pressure levels. Brown also found that while the structural and 

functional changes of the vocal mechanism that occur during 

senescence may affect the rate of vibration in the vocal folds, there 

may be no perceived change in the synchronization of vibration. 

Senescent vibrato, or vocal tremor, is a widely discussed 

phenomenon. It is consistently perceived by vocal pedagogues and 

choral directors, particularly in the post-menopausal female voice. 

One of the inherent difficulties in discussing vibrato is that the term 

covers a wide spectrum of acoustical and physiological phenomena. 

There are frequency vibrato rates, amplitude vibrato rates, and phase 

vibrato rates. 

Ladefoged postulated that pitch adjustment in vibrato "involves 

some adjustment of the position of the arytenoid cartilages" with 

variation in spacing and tension. Zemlin argued that fluctuations in 

sub-glottic air pressure may account for the amplitude vibrato.27 

Shipp has done extensive research on vocal vibrato. In his article 

"Physiologic Factors in Vocal Vibrato Production," Shipp reports 

having recorded EMG signals from the cricothyroid muscle. He found 

that the cricothyroid shifts from a static pattern to a rhythmic 

contraction/relaxation pattern that produces a rocking movement in 

the cricothyroid joint. Tomoda observed that both the cricothryoid 

and the respiratory muscles pulse rhythmically during sustained 

phonation in subjects with vocal tremor. In an earlier test, Ramig and 

2Sw. S. Brown. Jr., Richard J. Morris, and John F. Michel, 'Vocal Jitter in Women's Voices," 

JoumalofVoice 3 (1989): 117. 

27Yoshiyuki Hortl, "Acoustic analysis of Vocal Vibrato," Journal ofVofce 3 (1989): 41. 
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Shipp found similar values of respiratory and cricothyroid pulsation in 

patients with Parkinson disease. Shipp states that "vibrato could be 

viewed as a type of normal motor activity that becomes uncontrolled in 

Parkinson disease. ,,28 

Robert Orkiloff suggests that increased jitter and shimmer 

rates occur because of age-related declines in pulmonary function, 

ventilatory biomechanics, chest wall kinematics. and cartilaginous and 

soft tissue histomorphology. Orkiloff writes that "such structural 

changes are thought to contribute to the perceived vocal tremor, 

hoarseness, breathiness, pitch breaks and reduced loudness often 

reported to distinguish the senescent voice. ,,29 

The noticeable decline in the quality of the senescent female 

voice is described in a 1989 study entitled ''Vibratory Characteristics 

of the Vocal folds in Young Adult and Geriatric Women." In this study, 

Biever and Bless reported great shimmer and intersubject variablilty in 

fundamental frequency and mean airflow rates. Stroboscopic analyses 

also show that geriatric females have greater aperiodicity, incomplete 

glottal closure, mucosal wave alterations, and reduced amplitude of 

vibration in comparison to younger female singers.30 

Ramig and Ringel summarize correlates between intedaryngeal 

fine muscle control and jitter and between gross muscle control and 

2Brhomas Shipp, E. Thomas Doherty and Stig Haglund, "Physiologic Factors in Vocal 

Vibrato Production," Journal ofVofce 4 (1990): 304. 

2~obert Orkiloff, "Heartbeat Related Fundamental Frequency and Amplitude Variation in 

Healthy Young and Elderly Male Voices," Journal of Voice 4 (1990): 322. 

300awn M. Biever and Diane M. Bless, "Vibratory Characteristics of the Vocal Folds in Young 

Adult and Geriatric Women," Journal oj'Votce 3 (1989): 120 



31 

fundamental frequency in their article entitled "Physiological Aspects 

of Aging" in the Journal oj Speech and Hearing Research: 

Significant differences in jitter, shimmer, and phonation 
range were observed in sustained vowels produced by 
subjects in good and poor physical condition. Jitter and 
shimmer are thought to reflect subtle characteristics of 
laryngeal function. Increases in these measures have been 
reported to occur both as laryngeal control is diminished 
and in association with degenerative changes in laryngeal 
tissue. On the other hand, fundamental frequency measures 
are thought to be relatively gross estimators of laryngeal 
function. Hence, the fact that significant acoustic 
differences were observed in jitter and shimmer and not in 
mean fundamental frequency suggests that the acoustic 
correlates of the aging voice may be subtle. They may 
reflect breakdowns in the finer aspects of speech motor 
control, slight degenerative tissue changes, or an 
interaction of these factors.31 

It is significant to note that characteristics that have been 

described as part of the normal aging process can be disease-related. 

Laryngeal carCinoma, viral and bacterial infections. endocrine 

disorders, and various degenerative neuropathologies affect voice 

qUality. Gerontologicalllterature is consistent in reporting that almost 

all older adults have some degree of arteriosclerosis. Such vascular 

changes are believed to cause some degeneration of laryngeal 

musculature by reducing its blood supply. Orkiloff compared healthy 

and chronically atherosclerotic older men. The atherosclerotic 

subjects showed greater jitter mean figures and higher frequency and 

amplitude variability. Orkiloff suggested that older voices display high 

31Robert F. Coleman, Janet Henn Mabis, and Joanne Kldd Hinson, "Fundamental 

Frequency-Sound Pressure Level Profiles of Adult Male and Female Voices," Journal of 
SpeechandHearfngResea.rch 20 (1977): 197. 



32 

jitter and shimmer rates because of heartbeat-related modulation 

which reflects involutional changes in laryngeal tissues, and 

subsequently in phonation.32 

5. Hearing and Intonation 

Because hearing loss will affect choral intonation, articulation, 

seating, and the placement of accompanying instruments, the effects 

of hearing loss will be briefly discussed as they apply to the senescent 

singer. In his book Hearing and Aging, Maurer cites these causes for 

presbycusis, or deafness in older adults: a prolapsed or collapsed 

outer ear canal, decreased tactile sensation, reduced nutritional blood 

supply to the inner ear, or a disintegration of neuronal and neural 

connectors which affect hearing and understanding.33 Gaeth was one 

of the earliest investigators to describe a disproportionate loss of 

single-syllable word intelligibility in aged people. He coined the 

expression phonemic regression to describe the phenomenon: 

Speech intelligibility loss tends to be unusually severe in 
patients with acoustic tumors and other lesions affecting the 
first order neuron, and speech understanding may be 
dramatically altered in patients with lesions of the central 
auditory system. It is compelling to speculate that the 
phenomenon of 'phonemic regression' is the result of aging 
in the central rather than in the peripheral auditory system. 
This study explored the relation between loudness 
recruitment and loss in speech understanding. 34 

----------------
320rkiloff. 327. 

33Jarnes F. Maurer and Ralph R Rupp. Hearing and Aging: Tactics for InterventiDn (New 

York: Grune and Stratton. Inc., 1979) 67-96. 

34J . Jerger, "Audiological Findings in Aging," Advances in Oto-Rhino-Laryngology 20 

(1973): 115. 
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According to Jerger, older adults can have a disproportionate 

loss of speech understanding, over and above what can be accounted 

for by the loss of threshold sensitivity. When hearing loss is held 

constant across age, the progressive effect of aging on the loss of 

speech intelligibility is easily documented. The phenomenon is not 

strongly related to the presence or absence of loudness recruitment. 

The phenomenon is related to the difficulty of the listening task. In 

particular, it can be dramatically enhanced by stress in the time 

domain. 

The louder speaking voice often observed in older adults is 

often attributed to deafness, or deficiency of loudness recruitment. 

Audiological research indicates that this is not necessarily the case. 

Louder speaking from older subjects does not necessarily indicate 

hearing loss. Factors other than reduced auditory sensitivity can 

influence the observed changes in vocal characteristics. It is possible 

that, as age increases and the respiratory and phonatory apparatus 

subserving speech undergoes the changes associated with advancing 

age, the sensory feedback in these areas is concomitantly diminished. 

As a result. as an individual advances in age he or she must exert more 

vocal effort to maintain an established level of feedback, thus 

producing a small but measurable increase in vocal intensity. Men in 

the age range of seventy to eighty-nine years have been found to 

exhibit a significant increase in mean vocal intensity in reading and 

speaking conditions and a significant decrease in reading rate and 

mean sentence-reading rate compared to younger speakers. In 

addition. men in the sixty to seventy age range exhibit a significant 

decrease in mean sentence-reading rate compared to those in the age 
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range of up to fifty years of age.35 

Roe, in his Choral Music Education text, describes the 

intonation capacities of a singer with normal hearing: 

According to Seashore, a poor ear can be insensitive to 
pitch differences as large or larger than a semitone. On 
the other hand, the average person can hear pitch 
deviations as small as one-seventeenth of a tone, and 
those of superior acuteness may be able to detect one
one-hundredth of a tone or less. With the exception of 
very few persons, everyone has the native capacity to sing 
fairly well on pitch.36 

Van Christy, in his book Expressive Singing, states that 

often a lack of mental alertness will also cause flatness, 

carelessness, or inattentiveness to pitch. To sing in tune, every 

singer must mentally hear every pitch before singing it. Failure to 

do so causes careless singing, pOOl" intonation, and inaccurate 

attacks. There is no true sight-reading of music without this skill, 

for otherwise the singer is simply copying the pitch of the piano or 

someone else's pitch.37 Christy's observations are a good 

reminder that all intonation difficulties should not necessarily be 

attributed to hearing loss. Often mental discipline and training can 

correct intonation problems of the senescent choral singer. 

6. Sight 

Age-related sensory changes in individuals affect the quality 

and quantity of their interaction with the world at large. Degenerative 

35Jerger, US. 

36paul F. Roe, ChDral Music Education (Englewood Cliffs: Prentice-Hall Inc., 1971) 122. 

37Van Christy. Expressive Singtng (Dubuque: W. C. Brown Co., 1966) 26. 
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changes and eye disorders that increase with age are contributing 

factors to the poorer visual acuity experienced by many older people. 

Cataracts. glaucoma. and senile macular degeneration are the most 

common eye disorders among the elderly.38 Sight problems of the 

elderly must be understood as they apply to a greater need for light. a 

need for scores that contain large. clear print. and the ability to 

respond to the conductor. 

7. Memoty and Learning 

Bilash and Zubek created a test battery measuring eight 

independent factorially "pure" abilities: comprehension. verbal fluency. 

space relations, numerical ability, memory for faces and names. 

reasoning, dexterity, and perception. The test battery results showed 

a progressive decline from the teens to the seventies in "general" 

intellectual ability, which is a composite of the eight mental abilities. 

Comprehension. verbal fluency, numerical ability. and spatial ability 

held up very well with age to the mid-forties but declined thereafter. 

Reasoning. memory, perception, and dexterity declined gradually from 

the teens to the seventies. The test results also indicated that males 

exhibit significantly better comprehension, numerical ability, and 

spatial ability. while females have significantly better memory. No 

significant sex differences were noted for reasoning, verbal fluency, 

perception, and dextenty.39 

Neurological research often fmds no change with age in visual 

recognition, but a change in recall scores, suggesting that memory 

3~, 128. 

39.1. Bilash, and John P. Zubek, "The Effects of Age on Factorlally 'Pure' Mental Abilities," 

Journal ojGerontology 29 (1989): 181. 



36 

impairment with age is due to a loss of retrieval ability rather than a 

defiCiency in the storage system itself. With age, there appears to be a 

greater loss in recent memory than old memory. Also, as age 

increases, the retention of things heard becomes increasingly superior 

to the retention of things seen.40 

In their article on memory and learning, Bilash and Zubek also 

cite the research of McGhie and Walter. McGhie and associates 

discuss results in terms of increased loading with age in turning visual 

into auditory information. An alternative interpretation they suggest is 

that auditory information and visual information are stored separately 

in short-term memory. Walter suggests that the reason for this 

auditory loading is the latency of responses in the brain cortex. 

Cortical responses to auditory and tactile stimuli have an average 

latency of about 25 milliseconds, whereas responses to visual stimuli 

have latencies of 35 milliseconds. The increased neural noise 

produced by random background neural activity or by irregularities in 

the action of the cells carrying the signals may be another way of 

talking about interference and disruption from the outside. 

Interference refers to an inability to ignore irrelevant information. 

Interference is a significant detriment to learning in older adults. 

Kriauciunas cites Welford as among the first to suggest that 

short-term memory shows a greater decline with age when some 

other activity takes place simultaneously. Welford emphasizes that the 

key to understanding true learning deficit and a number of other 

performance decrements with age may lie in the short-term 

4<Robert Atchley. Social Forces in Later Life 2nd ed. (Belmont: Wadsworth Publishing Co .• 
1977) 11. 
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memory.41 Caird suggests that the decrement in learning ability is 

related to the breakdown of short-term storage. A faster trace decay 

and a higher susceptibility to interference may be two factors 

accounting for the retention deficiency of the storage mechanism.42 

Older people show slower speed of movement than do the 

young. Precision of response also declines with age. Age decrements 

in performance seem to relate to the functioning of the cerebral 

cortex rather than to any loss of ability to move. Circulatory 

deterioration, reduced cerebral metabolism, and suppressed brain 

rhythms tend to produce slower reaction times. Botwinick and 

8torandt point out that cardiovascular problems may also serve to 

depress reaction time in a way that cannot be overcome by 

exercise.43 The implications of slower neuromuscular reaction time, 

interference with learning facility, and the breakdown of short-term 

memoIY storage will be discussed in section nine of the phonetogram 

research. 

8. Articulation 

The research of Scukanec indicates that there may be a 

difference between the formant frequencies (fl and (.2) of child, young 

adult, and elderly speakers. Scukanec's analysis indicates a trend 

towards vowel reduction across the life span. These findings support 

previous research regarding age-associated acoustic changes as well as 

41Romuldas Kriauciunas, "Short-Term Memory and Age," Journal of the American 
Geriatrics Society 16 (1968): 83. 

42william K. Catrd, "Aging and Short-Tenn Memory," Experimental Gerontology 19 (1973): 

296. 

43John Botwinick and M. Storandt, Cognitive Processes in Maturity and Old Age (New York: 

Springer Publishing Co., 1974) 155. 
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the possible anatomical and physiological alterations that may 

influence such changes.44 

In an anthropological study of the changes in aging craniofacial 

structures, Israel concludes: 

The longitudinal information presented here indicates 
continuing overall growth from early adulthood to later life. 
ine cranium thickens and the skull diameter increases. 
Endocranial dimensions enlarge as well. This suggests 
larger overall skull size and expansion of the cranial cavity. 
The visceral cranial structures also participate in the 
continuing growth process. Enlargement in all areas seems 
to be of similar magnitude except for skull thickness and 
frontal sinus. The size increase in these three structures is 
greater than in other segments examined. In essence, the 
craniofacial complex is in a state of growth throughout life. 
The entire system is involved in a process of symmetrical 
enlargement.45 

Because of the changes in the craniofacial structure that appear 

to occur, and because of dental work that would alter formant shape, 

the articulation of vowels and the spectral analyses of all formants 

should be explored in greater detail. 

Morris and Brown conducted studies on intra-oral air pressure, 

vocal intensity, vowel duration, consonantal voicing, and voice onset 

time in older and younger female subjects. The younger female 

speakers exhibited significantly wider dynamic range values than the 

44aail P. Scukanec. Linda Petrosino and Kevin Squibb, "FOImant Frequency Characteristics 

oi Children, Young Adult. and Aged Female Speakers," Perceptual and Motor Skills 73 
(1991): 203-8. 

45rIany Israel. "Age Factor and the Pattern of Change in CraniofaCial Structures." Journal 
oj Anthropology 39 (1973): 111. 
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older female speakers. One parameter that was markedly different in 

older and younger female speakers was the phoneme duration. Older 

women took significantly longer to produce both consonants and 

vowels. Such age-related factors as neural transmission speed and oral 

articulator atrophy were identified as possible causes. Such phoneme 

elongation was perceived by the listeners as imprecise articulation.46 

Delle Sedie, in a discussion of vowel forma..'"'lts for proper 

vocal technique. writes: 

The vowels corresponding to the conditions of height of 
the vocal sound will be identically the same for all voices, 
excepting a few modifications subject to the character of 
each voice. It has been found that vowels of the female 
voice are 10 to 15% higher than those of comparable 
classifications of male voices. An interesting statement of 
messa di voce is that the vowel is enlarged for 
crescendo, and diminished in size for the 
diminuendo. 47 

Hammar states that, because singing requires more oral space 

than speaking, because sounds are sustained longer, and because 

vowels are sung on a wide range of pitches, correct articulation of 

vowels is essential to good vocal technique.48 Stout notes differences 

in vowels for the same type of task, with more open vowels having a 

somewhat wider dynamic range than constricted ones. This is also 

4€MOrriS, Brown and Michel, 118. 

47Berton Coffin. Historical Vocal Pedagogy Classics (Metuchen: The Scarecrow Press. 1989) 

47. 

48:RusseU A. Hammar, Singing: an Extension of Speech (Metuchen: The Scarecrow Press, 

1978) 6. 
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consistent with Fairbanks' statement that more energy will be radiated 

through a larger mouth opening. A relaxed jaw and the expansion of 

the resonating chamber in the mouth through lifting the soft palate 

are essential to create the space needed for the production of beautiful 

tone in the senescent voice. 

9. Neuromuscular Reaction Time 

Older people show slower speed of movement than do the 

young. Precision of response also declines with age. As mentioned 

earlier, age decrements in performance seem to be related to the 

functioning of L'1.e cerebral cortex rather than to any loss of ability to 

move. Circulatory deterioration, reduced cerebral metabolism, and 

suppressed brain rhythms tend to produce slower reaction times. 

Birren and Botwinick measured simple reaction time for the finger, 

jaw, and foot in young and elderly subjects. The purpose was to 

determine if the elderly subjects showed a disproportionate slowing of 

foot responses compared with the finger and jaw as a test of the 

hypothesis that the slowing of reaction time with advancing age is 

correlated with the length of the peripheral nerve path. 

The reaction time of the elderly subjects was Significantly 

slower than that of the young SUbjects, but there was no relation to the 

length of the peripheral nerve path involved. The mean reaction 

times for the finger, jaw, and foot, respectively, for the young subjects 

(N=32) were 0.182, 0.194, and 0.202. The corresponding values for 

the elderly subjects were 0.232, 0.254, 0.260. Since the mean 

reaction times did not significantly increase for the foot as compared 

with the finger and the jaw, it may be concluded that the change in 

reaction time with age is not a Variable associated with the length of 

the peripheral path. An examination of the present evidence suggests 
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that it is plausible to regard the changes in response latency with age 

as a property of the central nervous system. 49 

In a second study, by Pierson and Montoye, movement and 

reaction times in 400 male subjects aged eight to eighty-three were 

measured by a fractioning process employing two chronoscopes. An 

analysis of the relationships between age and response time led to the 

following conclusions. Movement time and reaction time are 

significantly related to chronological age, although in neither case 

does a simple mathematical equation express this relationship. In 

both speed of reaction and movement, the fastest responses were 

recorded in subjects in the early twenties. Consistency of response, as 

measured by frequency of the modal score for each subject. was 

greatest at approximately thirty years of age. Beyond the age of sixty. 

the inter-individual differences in reaction and movement time 

increased greatly as compared with those of younger subjects. This 

relationship with age is curvilinear. 50 

10. Stamina 

When assessing exercise capacity. it is necessary to know the 

normal and abnormal cardiovascular responses to physical exercise. 

Advanced aging or progressive disease will lengthen the time required 

to reach steady state or homeostasis during exercise at a given 

intenSity level. The implication for choral rehearsals and performance 

49James E. Birren and Jack Botwinick, "Age Differences in Finger, Jaw and Foot Reaction 

Time to Auditory Stimuli," Laboratory of Psychology National Institues of Health, U.S. 
Public Health Service, Department of Health. Education and Welfare (1958): 429. 

5C\villiam R Pierson, and Henry J. Montoye, "Movement Time, Reaction Time, and Age," 

Journal of Gerontology 13 (1958): 419. 
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is that the warm up time for singers will need to be increased with 

advancing age. The senescent choir should vocalize more slowly and 

thoroughly than a young choir, and this includes respiratory muscle 

warm ups as well. 

In her treatise The Aging Motor System, Spirduso supports 

Brown's findings by suggesting that physiological fitness maintains 

psychomotor function: 

Both muscle disuse and muscle aging result in a loss of fast 
twitch fibers. Regular endurance training prevents attrition 
of both slow and fast twitch fibers. Exercise-generated 
stimulated blood pressure enhances contractility and 
permeability of blood vessels, thus preventing local 
ischemia. Other physiologic systems enhanced by exercise 
are neurotrophic exchange, regional blood flow, and 
neuroendOCrine function. 51 

Brown states one of the most relevant axioms regarding vocal 

health and rehabilitation: "If you don't use it, you lose it. ,,52 

51W. W. Spirduso, "Physical Fitness in Relation to Motor Aging," eds. F. J. Plrozzolo and G. J. 

Maletta, The Aging Motor System, (New York: Praeger Publishers, 1982), 52. 

520ren Brown, "Aging Voice: Panel 1" Journal ojVofce 1 (1987): 58. 
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5. PHONETOGRAM RESEARCH 

The first criterion developed for the selection of age

appropriate choral literature is a measurement of voice quality 

registration called phonetography. Phonetography is the registration 

of the dynamic range of a voice as a function of fundamental frequency. 

In a 1988 issue of the Journal of Speech and Hearing Research, 

audiology researchers Pabon and Plomp recommend phonetogram 

testing as a valuable tool for determining voice quality parameters: 

"This registration method can help to determine voice breaks and to 

indicate register contours, which makes this method of interest for 

research on singing voices and for voice classification."53 

Phonetogram testing is not widely used by otolaryngologists in 

this country because the test requires a subject to speak or sing at 

minimum and maximum levels of volume throughout his or her range. 

For a patient suffering from vocal nodules or other laryngeal maladies, 

such stress to the vocal mechanism is conSidered counter-productive. 

In Europe, however, phonetography is a widely used diagnostic tool. 

Peter Watson of the Speech and Hearing Department at the 

University of Arizona and this researcher developed manual 

phonetograms on forty subjects to determine individual frequency-by

intensity relationships of the senescent voice. Twenty young adult 

singers between the ages of nineteen and twenty-five were tested. 

This test group consisted of five sopranos, five altos, five tenors, and 

five basses. Twenty mature singers between the ages of sixty-five and 

53J . P. H. Pabon and R. Plomp, "Automatic Phonetogram Recording Supplemented with 
Acoustic Voice-Quality Parameters," Journal oj Speech and Heartng Research 31 (1988): 720. 
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seventy-five were also tested using the same set of criteria as the 

younger singers. The twenty senescent singers were also equally 

divided: five on each voice part. The subjects selected for the 

phonetogram research were all choral singers with little or no private 

vocal training. Both the older and younger subjects were tested during 

regular choral rehearsal times. Each subject was also required to 

complete a health form designed by Dr. Jeannette Hoit of the Speech 

and Hearing department of the University of Arizona to detect chronic 

health problems that would impair laryngeal or respiratory functions. 

The selection of older subjects is a topic of some controversy. 

Because of the higher incidence of physiologic problems among the 

elderly, to have a cross-section of older singers in perfect health 

would be counter-productive. Robert Ringel, in discussing the 

selection of test SUbjects, made the following observation: 

When we first designed our studies, we wanted to do 
everything that everyone else seems to have done. We 
wanted to exclude smokers, individuals who have had any 
history of vocal abuse and come up with a very small group 
of homogeneous or almost sterile-type of subject. George 
McCabe. our biostatistician, cautioned against this and 
pOinted out that there are now statistical techniques that 
are commonly used by the biostatistician that would allow us 
later to go back into the data and redefine our data. As we 
collect information, we now exclude virtually no one. We 
don't know what questions are going to be interesting 
later. 54 

Another important issue concerning subject selection is the 

fact of environmental and life-experience differences between young 

5~bert RIngel, "Aging Voice: Panel 1," Journal ojVoice 1 (1987): 61. 
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and senescent subjects that would influence their test results. Ringel 

describes such differences in this manner: 

People who are 60, even in psychological or emotional tests, 
have lived through wars, through different educational 
situations, their nutrition has been different, they have been 
exposed to toxic substances. We did not know about 
smoking or the effects of smoking. So many of our old 
people have been exposed to all sorts of situations that 
younger people have not been exposed to, and all of this 
does have implication for studying not only the voice but for 
any form of intellectual cognitant or motor behavior. 55 

In the phonetogram test, each subject was requested to sustain 

as softly and loudly as possible the vowel / a/ at the same pitch. The 

maximum as well as the minimum sound pressure levels reached at 

the fundamental frequency were measured and recorded. Subjects 

were instructed to begin at an arbitrary tone that they could easily sing 

in the modal register, and then to increase pitch by whole steps to the 

highest pitch possible. From the same starting point subjects sang in 

whole steps to their lowest sustainable pitch. Vocal flY was excluded, 

while falsetto was included. The graph that was created when all 

pOints of minimum and maximum sound pressure levels were 

connected. thus enclosing the subject's total phonation area, was the 

phonetogram. Figure 3 is a phonetogram created for the first 

senescent alto subject. Three choral adjudicators, Dr. Jeffrey Jabn, Dr. 

Marilyn Pampino, and Mr. Rudy Thompson, were present at the 

phonetograrn testing to determine which pitch levels and dynamic 

ranges were acceptable for healthy choral singing in each subject. 

55mngel, 62. 
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Mean and standard deviation figures were tabulated for each 

singer's high and low sound pressure level ratings. The differential 

between high and low sound pressure levels was recorded and 

averaged as well. High and low ranges were recorded and averaged, 

and a phonetogram was created for each subject. Figure 4 is the chart 

of recorded high and low sound pressure level values for the young 

soprano sUbjects. Average and standard deviations were tabulated for 

all sections by voice type. Figures 5, 6, 7, and 8 are the phonetograms 

created from the averages for each voice type. 

Because it takes more effort for older people to inhale, hold, 

and expel air, the average sound pressure levels were significantly 

reduced in both male and female senescent singers. The standard 

deviation from the mean was greater because aging affects individuals 

at different rates. Therefore, the dispersion of numbers from the axis 

was greater among senescent adults. These lower sound pressure 

levels revealed that it will require more singers to produce a forte 

choral sound or to balance an orchestra in an older choral ensemble 

than in a younger choral ensemble. The reduced respiration capacity 

indicated a need to select literature with shorter phrase lengths. or 

fewer long, sustained passages. Careful rephrasing of the text to allow 

for extra breaths or the utilization of staggered breathing among the 

Singers in a section would enhance the choral performance of 

senescent singers. 

Another indication of diminished lung capacity in the 

senescent singers was the lower mean and standard deviation values 
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for each older singer's dynamic range. When the sound pressure level 

value of the softest tone was subtracted from the sound pressure level 

of the loudest tone, the amount of control a singer had on any given 

pitch was measured and plotted on the phonetogram graph. 

The dynamic range, or phonation control indicator, was clearly 

evidenced by the distance between the X and Y axis of the graph. The 

reduced dynamic range in the upper register is particularly 

pronounced in the senescent female phonetograms. There are many 

possible explanations for this reduction in dynamic range. 

Two possible correlates are thyroid dysfunction and post

menopausal hormonal shifts. Nickoloff and Lipson state that aging 

females may have increasing levels of a thyroid-stimulating hormone 

(TSH) and decreasing levels of T4 and T3, which will lower the female 

voice and increase hoarseness. 56 Lacinwa reports from a study of one 

hundred opera singers that a loss of high tones, pitch uncertainty, and 

small submucous hemorrhages were observed before and during 

menstruation. 57 Damste confirms these findings by reporting similar 

results in women receiving estrogen or anabolic steroids. 58 The 

significant lowering of the senescent soprano range may be observed 

in Figure 4. The phonetogram results in the comparison of young altos 

and senescent altos may be skewed by the fact that the young altos 

56A1bert Upson and E. Hsu T. Nickoloff. "A Study of Age-Dependent Changes in Thyroid 

Function Tests in Adults." Jownal oJSpeech and Hearing Research 20 (1979): 1124-30. 

57 Cristof Lacinwa, "Der Einfluss der Menstruation auf die Stimme du Seangerinnen." Folia 

Phonfatrica 20 (1968): 13-24. 

5Bpieter H. Damste. "Virulization of the Voice Due to Anabolic Steroids." Folia Phontatrica 

20 (1968): 124. 
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who were tested by phonetography were really sopranos who simply 

had strong chest and middle registers. It is my opinion that this 

portion of the investigation should be repeated with young women who 

clearly demonstrate an alto quality and range. The fact that the 

younger choir required the use of sopranos in an alto section to 

achieve a proper balance among parts is a common occurrence. A 

particular strength of a senescent chOir, as evidenced by these 

phonetograms, is the warm. rich lower register of the female 

senescent singer. Choral literature that utilized the middle and chest 

registers in the women's parts would be gratifying both for the Singers 

to perform and the audience to hear. 

The phonetograms of the senescent tenors suggested a 

significant reduction of range, especially in the head and falsetto 

registers (see Figure 7). There was no evidence of an expansion of the 

lower range to that seen in the senescent female. One possible 

explanation for this is the presence of endogenous sex hormones that 

demonstrate a climacteric that is the mirror image of puberty. In 

other words. as men age, there is some evidence that their 

fundamental frequency range may rise. 

The implications of these study results regarding choral 

literature selection for senescent tenors are numerous. The tenor 

range should be significantly limited, not to exceed fl or gl, and 

should not demand if dynamic levels. The lower register of the tenor 

should also be carefully examined. Unison or SAB arrangements for 

choirs are not a good alternative for senescent singers because they 

constantly demand the singer to sing out of his range. 
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The data generated by senescent basses demonstrated a great 

variance in the aging of singers. As was mentioned previously in the 

earlier discussion of biological indices of aging, Ringel's findings 

suggest that increased laryngeal control is associated with better 

physiological health. The senescent bass subjects used for this 

particular section performed remarkably. A comparison of the 

phonetograms of the young basses and the phonetograms of the older 

basses suggested very few differences among the singers' abilities. 

The senescent basses' pitch range dropped a minor third. but the 

dynamic range remained consistent in both groups. Choral literature 

considerations for senescent basses should simply avoid forte singing 

above e1. 

Phonetogram data reveals much information on the register 

changes of each subject. Upon examination of Figures 10 and 11. the 

numerical values that showed a lower dynamic range value on a given 

pitch surrounded by high values on adjacent pitches may indicate 

register changes. 

These lower dynamic range values. which occur at significant 

intervals throughout a singer's range. may be observed on each of the 

phonetograms generated for this project. Traditionally. registration 

breaks are consistent among singers because the sub-laryngeal anti

resonance distance remains fairly constant. However. these 

phonetograms suggest that the registration breaks of senescent 

singers may be consistently lower than those of younger singers, 

indicating that the whole laryngeal structure may drop slightly as a 
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person ages. Laryngeal calcification and a reduction of connective 

tissue around the larynx may also cause the singer to suddenly shift 

registers if asked to perform wide intervalic leaps in rapid succession. 

Choral literature which is age-appropriate should contain somewhat 

conjunct voice-leading with carefully prepared leaps. 
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6. GELFER ACOUSTIC RATING SCALE 

A second criterion selected to determine age-appropriate 

choral literature for senescent singers was the Gelfer rating scale. 

ACOUstic-perceptual judgments are more difficult to evaluate because 

of the subjectivity of the listener. However, such subjective 

observation is still invaluable to the evaluation of voice-quality 

measurement. Wedin and Leanderson wrote the following 

introductory statement for their study entitled "Evaluation of Voice 

Training:" 

Voice quality is best perceived by the human ear which can 
probably never be surpassed by any electro-acoustic 
instrument. It is more effective to combine auditory 
perception with an objective, qualitative as well as 
quantitative instrumental analysis. 59 

Marylou Pausewang Gelfer of the Department of Speech and 

Hearing Sciences at Indiana University developed a rating scale to 

describe voice quality. The fifty-seven adjectives utilized most 

frequently by speech pathologists, singers, otolaryngologists, and 

untrained listeners were codified, and confidence ratings were made 

by each of the four groups who were polled. Appropriate opposites for 

the selected deSCriptors were chosen. The Gelfer rating scale was 

created because there was no known vocal profile to describe normal 

voices. Most of the voice descriptors commonly used by speech 

5~an Wedin and P. Leanderson. "Evaluation of Voice Training." Folia Phoniatrica 30 

(1978): 103. 
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pathologists and otolaryngologists refer to undesirable or abnormal 

aspects of the voice. The Gelfer test was Originally created to analyze 

perceptual attributes of speech. The category "high-low" was adapted 

to describe the presence of perceived high overtones in the singing 

voice. 

The three adjudicators who were chosen to evaluate tones that 

were singable by phonetogram subjects for the present study also gave 

numerical ratings on a continuum of bipolar adjectives such as 

smooth-rough, strong-weak, and old-young. The Gelfer results were 

consistent with the phonetogram findings (see Figures 12, 13, 14, 15 

and 16). 

The mean averages for senescent female voices were rated as 

somewhat softer, weaker, less steady, and less smooth than those of 

the younger singers. It is also significant to note that several 

senescent females reported arthritic symptoms that could impair 

laryngeal flexibility. 

ptacek and Sander reported that older voices were frequently 

judged to be strained or tense. One possible reason for this is over 

compensation on the part of the singer to maintain a strong sound in a 

fashion that is stressful and not vocally hygienic.The standard deviation 

figures for the above-mentioned categories were higher in direct 

proportion to age. The rapid vibrato rate increase among senescent 

altos could suggest aural perceptions of vocal jitter, or perturbation of 

the sound wave patterns. 

The tenor subjects, both young and senescent, demonstrated 

the highest standard deviation figures in every category. All young 

tenors reported respiratory difficulties In their medical history 

profiles. The senescent tenors were the eldest of all, with an average 
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age of seventy-four. Senescent basses and young basses demonstrated 

the closest average values along the Gelfer continuum; however, seven 

out of ten of the basses reported a minor hearing loss of upper partials. 

Such hearing loss would affect choral seating and the placement of 

accompanying instruments. It is possible that, as age increases and the 

respiratory and phonatory apparatus subserving speech undergoes the 

changes associated with advancing age, the sensory feedback in these 

areas is concomitantly diminished. As a result, as an individual 

advances in age he must exert more vocal effort to maintain his 

established level of feedback, thus producing a small but measurable 

increase in vocal intensity. 60 

6CWilliam J. Ryan "Acoustic Aspects of the Aging Voice," Journal of Gerontology 27 (1982): 

265. 
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Perceptual Rating Scales Resulting from This Study 

High pitch 2 3 11 S 6 7 8 9 Low pitch 

Loud 2 3 V ! 6 7 8 9 Solt 

Strong 2 "'l 4 S 6 7 8 9 Weak 

Smooth 2 3 '1 5 ! 7 8 9 Rough 

Pleasant 2 3 4 l1S6 7 8 9 Unpleasant 

Resonant 2 3 "t/ I 6 7 8 9 Shrill 

Clear 2 3 '1 5 ! 7 8 9 Hoarse 

Unforced 2 3 4 1116 7 8 9 Strained 

Soothing 2 3 4 "t/ S 7 8 9 Harsh 

Me!odious 2 3 11 5 $ 7 8 9 Raspy 

Breathy voice 2 3 4 "'l ! 7 8 9 Full voice 

Excessively nasal 2 3 4 '1~6 7 8 9 Insufficiently Nasal 

Animated 2 3 '1 £ 6 7 8 9 Monotonous 

Steady 2 3 "'l 5 6 SI 8 9 Shaky 

Yeung "1 3 4 5 6 ~ 8 9 C'd 

Slow rate 2 3 4 ! '? 7 8 9 Rapid rate 

I like this voice 2 3 "'J ! 6 7 8 9 I do not like this voice 

YOUNG SOPRANOS·19, 18, 18,21,18 

SENESCENT SOPRANOS·SO, 73, 76,70,64 

Fig. 13. 

Gelfer Averages for Soprano Subjects. 
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Perceptual Rating Scales Resulting from This Study 

High pitch 2 3 4 V$6 7 8 9 Low pitch 

LDud 2 3 V 5 S 7 8 9 Soft 

Strong 2 3 4 V S 7 8 9 Weak 

Smooth 2 3 V 5 S 7 8 9 Rough 

Pleasant 2 3 V S 6 7 8 9 Unpleasant 

Resonant 2 3 4 '116 7 8 9 Shrill 

Clear 2 3 4 'US 6 7 8 9 Hoarse 

Unforced 2 3 V 5 S 7 8 9 Strained 

Soothing 2 3 '1 ~ 6 7 a 9 Harsh 

Melodious 2 3 4 '1 ~ 7 8 9 Raspy 

Breathy voice 2 3 4 V~6 7 8 9 Full voice 

Excessively nasal 2 3 4 '1 ;! 7 a 9 Insufficiently Nasal 

Animated 2 3 V ~ 6 7 8 9 Monotonous 

Steady 2 3 4 V S 1 8 9 Shaky 

Yeung 2 V 4 5 6 ! a 9 Otl 

Slow rate 2 3 4 V ! 1 8 9 Rapid rate 

I like this voice 2 3 V 5 6 S 8 9 I do not like this voice 

YOUNG ALTOS·18, 18, lB, 21, 18 

SENESCE.~T ALTOS·76, 63, 70, 55, 64 

Fig. 14. 

Gelfer Averages for Alto Subjects. 
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Perceptual Rating Scales ResultIng from This Study 

High pitch 2 3 4 "t/ S 7 a 9 Low pitch 

Loud 2 3 "(J S 6 7 a 9 Soft 

Strong 2 3 "(J S 6 7 a 9 Weak 

Smooth 2 3 'I'J 5 S 7 a 9 Rough 

Pleasant 2 3 "(J 5 , 7 a 9 Unpleasant 

Resonant 2 3 'q S 6 7 a 9 Shrill 

Clear 2 3 'I'J 5 S 7 a 9 Hoarse 

Unforced 2 3 4 "(J 8 7 a 9 Strained 

Seothing 2 3 'q 5 S 7 a 9 Harsh 

Meiodious 2 3 'I'J 5 S 7 a 9 Raspy 

Breathy voice 2 3 4 S "(J 7 a 9 Full voice 

Excessively nasal 2 3 'I'J $ 6 7 a 9 Insufficienl!y Nasal 

Animate': 2 3 4 'l'JS6 7 a 9 Monotonous 

Steady 2 3 4 'I'J 6 S a 9 Shaky 

Ycung 2 'q 4 5 S 7 9 Old 
, 

Slow rate 2 3 4 YS 6 7 a 9 Rapid rate 

I like this voice 2 3 'I'J $ 6 7 a 9 I do not like this voice 

YOUNG TENORS·la. 19,23.20.20 

SENESCENT TENORS·7a. 72. 65. 79. 76 

Fig. 15. 

Gelfer Averages for Tenor Subjects 
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Perceptual Rating Scales Resulting from This Study 

High pitch 2 :3 4 5 '11! 7 S 9 Low pitch 

Loud 2 :3 'If ~ 6 7 S 9 Soft 

Strong 2 3 W ! 6 7 a 9 Weak 

Smooth 2 :3 'If 5 S 7 a 9 Rough 

Pleasant 2 3 'I'J S 6 7 a 9 Unpleasant 

Resonant 2 :3 'I'J S 6 7 S 9 Shrill 

Clear 2 :3 '1 5 S 7 S 9 Hoarse 

Unforced 2 :3 4 '11 I 7 a 9 Strained 

Soothing 2 :3 '1 5 S 7 a 9 . Harsh 

Melodious 2 :3 4 'If S 7 a 9 Raspy 

8reathy voice 2 :3 4 5 W! 7 a 9 Full voice 

Excessively nasal 2 :3 4 '1$6 7 8 9 Insufficiently Nasal 

Animated 2 :3 4 l?-il6 7 a 9 Monotonous 

Steady 2 :3 4 W ~ 7 a 9 Shaky 

Young 2 3 W 5 S 7 a 9 00 

Slow rate 2 3 4 ~~6 7 8 9 Rapid rate 

I like this voice 2 3 4 Wa6 7 8 9 I do not like this voice 

YOUNG 8ASSeS-20. 23. 20 • 20. 19 

SENESCENT 8ASSES-74. 67. 69. 64. 69 

:fig. 16. 

Geller Averages for Bass Subjects. 

. . 
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7. THE TESSITUROGRAM 

The tessiturogram. a graphic analysis of the frequency of note 

occurrence within a composition. was created by Stefan Thurmer. a 

West German otolaryngologist. Tessitura is the term used to describe 

the portion of the vocal or instrumental compass most commonly 

employed in a specific composition. Thurmer states that very often 

extreme notes of a piece are listed by the publisher as the range of 

that particular piece. but this does not accurately describe the 

demands the piece makes upon the Singer. It is the rate of 

occurrence of high or low notes that truly reflects the musical 

demands of the the piece upon the singer. Three rules were applied 

in charting tessiturograms. Sharps and flats were disregarded and 

counted with the natural pitch. Repeated notes that occurred within 

the same measure were counted as one. Finally. the total number of 

notes that occurred in the individual part were listed on the graph. 

Figures 17. 18. 19, and 20 are tessiturograms developed for the four 

pieces performed for the lecture recital. Thurmer states that 

"tessiturometry in combination with phonetography permits a precise, 

reproducible, and objective correlation of vocal suitability for the piece 

to be sung. ,,61 

61Stefan Thunner. "The Tessiturogram," Journal ojVofce 2 (1988): 327-329. 
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8. SELECTED AGE-APPROPRIATE UTERATURE 

The following four pieces were selected to be performed as 

age-appropriate literature for the senescent choir. The first two 

selections are entirely appropriate, conforming to all criteria 

developed by phonetogram and tessiturogram data. Richard Farrant's 

full anthem Lord. for Thy Tender Mercies' Sake was selected as 

appropriate choral literature because it is expressive and highly 

singable. Farrant (1525-1580) was an English cathedral musician and 

composer who also organized Windsor choristers into a dramatic 

company performing for the queen. Farrant's dramatic interest was 

transferred to his sensitive setting of this Anglican anthem, a 

reflective paraphrase of Psalm 5l. The piece is diatonic, with regular 

phrasing and gentle rhythmic flow. The Thurmer tessiturograms 

indicate that the work lies entirely with the middle ranges of each 

vocal part. The melodies are conjunct, and almost all imitative 

entrances occur in pairs. The individual phrases of the piece were 

rehearsed on open, neutral vowels to practice relaxed phonation and 

artistic movement of the breath through the phrase. Musical example 

one is the first phrase of this anthem sung by the choir on "100." 

The closing chorale of J. S. Bach's Cantata BWV 147a was 

selected as a highly effective choral piece for older singers. English 

was used because senescent singers learn a text more quickly and 

easily in their native language. The English free translation was 

selected from verses six and seventeen of Martin Jabn's Jesu, meiner 

Seelen Wonne (1661). The chorale melody is Wede munter. mein 

Gemuthe, by Johan Schop (1642). Jesu, Joy of Man's Desiring is a 
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Musical Example 1: 

Richard Farrant "Lord, for Thy Tender Mercies Sake" 
E.C. Schirmer N374, 1925. 
Used by Permission. 
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Musical Example 2: 

J.S. Bach "Jesu, Joy of Man's DesirIng" 
BWV 147a, original harmonization 
TexI by Marlin Jahn 
Dilson/Presser, 1933. 
Used by Permission. 
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is a wonderful introduction to Baroque choral literature. The pastoral 

ritomelli played by the oboe and strings allows the singer to inhale 

slowly and carefully when beginning a phrase. The open-form 

hannonization and bass octave-leaps may pose a few tuning difficulties 

for the lower voices, but the upper parts are conjunct melody lines, 

and the phrasing is regular. The absence of melismatic passage work 

and chromaticism make this Bach chorale quite singable. The moving 

triplet figures in the obligati line give the singers a strong sense of the 

subdivision of the beat and the contour of the phrase. Musical example 

two is an excerpt from the pastoral ritornello. 

The third selection is the Hallelujah, Amen chorus from G. F. 

Handel's oratorio Judas Maccabaeus. It is by far the most challenging 

piece for a senescent choir. The tessiturograms for this chorus 

indicate that the piece lies well within the recommended range for 

each vocal part. The tempo indication of Allegro, tempo giusto would 

allow the melismatic passage work to be executed in a lively but 

unhurried fashion. Musical example three, the main theme, is played 

first by the low strings and continuo and proceeds in a predictable 

stepwise pattern. The words hallelujah and amen are used exclusively 

in the opening and closing sections. According to William Vennard, in 

Singing the Mechanism and the Technique, the consonant h and the 

open a vowel are optimal for initiating correct phonation. The B 

section of the Handel chorus is simple and homophonic, allowing the 

singer a brief respite before the concluding Al section. The joyful 

exuberance of the music and the inspiring text calls forth the singer's 

fmest efforts. 

Come, Let Us Eat is a setting of a pentatonic African hymn 
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tune by Billema Kwillia. Craig Carnahan arranged the strophic text in 

1980 for SATE chOir, handbells, wind chimes and organ. The clear 

repetition of descending perfect fourths and fifths by the handbells 

lends strong support to the descending unison melody line. This 

work, though sensitively set, demonstrates the fact that two-part 

writing is not always the most singable choice for senescent choirs. 

The rhythmic and harmoniC language is simple, but the piece requires 

the singers to enter quickly and repeatedly in the alto and bass upper 

ranges with no melodic preparation. 

The a cappella third stanza contains parallel descending 

thirds for inner voices that are quite difficult to execute in tune, as 

well as minor-minor and major-minor seventh chords that are difficult 

for some senescent singers to hear. All the phrases of this section 

require sustained singing, artistic shaping, and quick "catch" breaths. 

This piece, along with others in the "somewhat suitable" category, is 

definitely performable if these difficulties are recognized and 

addressed. If the opening section is too high, one possible solution 

would be to have the soprano and tenor voices sing the first two 

phrases and the alto and bass voices sing the second two phrases. 

Another possible solution for the difficult third stanza is to utilize a 

small ensemble for this section (see musical example four). 
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9. RECITAL PREPARATION 

A significant amount of information about senescent singers 

was obtained from the choral rehearsal sessions in preparation for this 

lecture recital. These observations will be discussed, and the 

techniques employed with the singers will be described. 

Stamina and optimum rehearsal time are important 

considerations for this age group. In "Biological Aspects of Aging," 

Pickles states that there are two principles that govern all physical 

therapy designed to sustain maximum physiological efficiency: the 

Arndt-Schutz principle and the law of initial values. The Arndt-Schutz 

principle indicates that the application of a subthreshold level of 

stimulation produces no change in the physiologic system. 

Furthermore, the application of a suprathreshold level of stimulation 

will result in an increase in physiologic function. The application of a 

supramaximal level of stimulation will reduce the level of function and 

may cause destructive changes to occur. The law of initial values 

indicates that, with a given intenSity of stimulation, the degree of 

change produced tends to be greater when the initial level of that 

variable is low; the higher the initial value. the smaller the change 

produced.62 

Both of these principles have significant ramifications for the 

director who desires the activity of singing to be a healthful activity for 

the senescent adult. The Arndt-Schultz principle would indicate that 

singers should be encouraged to develop the moderate levels of 

activity that singing would demand, such as controlled exhalation, 

62Jackson. 35. 
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phonation. and the neuromuscular stimulus of reading a musical score 

and producing a clear tone. For the director not to demand good vocal 

production and energetic singing would be to violate principle one. 

that subthreshold activity levels do not stimulate the physiologic 

system enough to increase efficiency and create endurance. For the 

choral director to demand too much of his senescent singers by 

assigning difficult music or by planning long rehearsals or tours will 

violate the third Arndt-Schutz principle. The supramaximal level of 

activity will be stressful and counter-productive for the senescent 

choir. 

According to the law of initial values. the homeostatic level 

fluctuates up and down over time. In young adults. biorhythms are 

highly coordinated and regular. In senescent adults. these biorhythm 

cycles become less regular. and the response to a particular activity or 

stimulus becomes less predictable. Physiologic efficiency will be 

achieved by observing during which times of the day the older adult 

performs the most efficiently. For most senescent adults. the highest 

energy level occurs during early to mid-morning. Choral rehearsals 

should be scheduled, if possible, during these optimal performance 

hours. Concerts should not be planned for late evening, but instead for 

early afternoon or early evening. A touring situation should especially 

reflect the modification toward the law of initial values. If optimum 

performances are desired, they should be separated by times of 

recuperation. Singing performances should not be planned for long 

travel days. The less predictable performance factor should cause the 

choral director not to be discouraged by an occasional poor rehearsal 

or a less-than-perfect performance. 
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The conducting gestures that were found to be most suitable 

for the senescent performing group were large, clear patterns that 

were easily visible even to the singers seated farthest from the 

conductor. This was particularly true because of the large number of 

singers (about sixty-five) in the morning rehearsal. 

Neuromuscular reaction time and visibility also affect the 

conductor of a senescent choir. Gestures and cues should be slightly 

ahead of the beat to allow the senescent singer a slightly longer 

reaction time to respond. A baton was also used to make the hand and 

the conducting pattern more visible. Subtle nuance of the fingers and 

delicate cut-offs were abandoned for clearer, larger movements, such 

as a closing of the index finger to the thumb for a cut-off. The 

conducting gestures should not be too high, or the singers will utilize 

shallow, clavicular breathing. 

Dr. Lyndel Vaught, a leading expert in senior choral programs, 

suggests a modification of Rodney Eichenberger's iconic gestures to 

illustrate proper vocal technique for the older singer.63 For example, 

when a singer is singing with too much vibrato, the conductor 

instructs the singer to stretch out an undulating arm to describe the 

wave-forms created by the phonation of the singer. The conductor 

then asks the older singer to slowly stop the arm movement and come 

to a resting position as the singer "straightens out the tone." This 

kind of graphic representation simply illustrates a basic pedagogical 

principle to the singer. A similar iconic gesture would be cupping the 

ears with the hands and then arching the hands down and forward to 

illustrate the lifted soft palette and the forward placement of the tone 

in the mask of the face. 

63r.yndel Vaught. Senior Adult Choir Ministry (Nashville: Convention Press, 1991) 15. 
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Constant affirmation and enthusiasm are very effective tools for 

the conductor to utilize to motivate senescent singers. Other 

considerations for the conductor to observe include the distribution of 

clearly written instructions regarding all rehearsal and performance 

times and places. and a dignified. respectful demeanor in rehearsing 

the ensemble. Younger adults are frequently too casual in addressing 

older adults. Senior adults grew up in a culture in which elders were 

respected. It is especially important to remember that the older 

singer who is a musical novice probably has a high degree of 

professional expertise in another field. A sarcastic or condescending 

tone should never be used with the older choral singer. 

In teaching senescent singers effiCient inhalation. this 

conductor utilized panting. rhythmic exhalation. upper body 

stretching. and bending at the waist to encourage correct posture and 

diaphragmatic control. The nose and mouth were both used 

simultaneously to inhale. and the "yawn" was used to lift the soft 

palette and drop the jaw in a number of exercises. Vocalises 

employing rapid articulation on a number of different consonants were 

employed to teach older singers to use their articulators energetically. 

Many light arpeggios and scales were used to bridge register changes. 

A sigh spoken on a high pitch and descending into the chest register 

appeared to be a very effective vocalise. Another especially successful 

exercise to demonstrate controlled exhalation was blowing air from 

the lips as if blowing bubbles under water while phonating from the 

upper to the lower register. 

Proper vocal hygiene was emphasized so senescent Singers 
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would utilize the vocal mechanism at maximum efficiency. In his text. 

Voice and Voice Therapy. Boone recommends the following steps to 

proper voice care: 
1. Identify vocal abuse and misuse (shouting. throat 

clearing. laUghing). 
2. Reduce or eliminate the identified abuse and misuse. 
3. Develop an easy glottal attack. 
4. Use a speaking level that is where you should be. 

Avoid singing at extreme voice levels. 
5. Keep your speaking voice at the lower end of your 

loudness range. 
6. Take an easy. relaxed breath when speaking. 
7. Reduce vocal demand as much as possible. Speak or 

sing less. 
8. While listening. keep your teeth separated with a 

slight lip opening. 
9. Avoid talking in loud settings. 
10. Avoid smoking or excessive use of alcohol. 
11. Keep the membranes of your mouth and throat as 

moist as possible.64 

In addition to the above-mentioned precautions for vocal 

hygiene. Manuel Garcia II warns of other potential hazards for the 

singer. such as humidity fluctuations. dull acoustics. irritating 

foods. and strong alcoholic drinks. Garcia also warns that the 

singer should not sing immediately after meals.65 

This conductor oiJserv-eu ihat iimiting the number of new 

factors introduced to the singer was an important consideration in 

rehearsing older singers. For example. when a score would change 

from open to closed arrangement, older Singers would have trouble 

adjusting their eyes to a new score format. The conductor would then 

64naniel Boone. 31. 

6~anuel Garcia II, A Complete Treatise on the Art of Singing: Part One (New York: Da Capo 
Press, 1984) 7. 
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have the singer highlight his or her part on each score to avoid 

difficulty in reading the music. Important musical directions were 

also highlighted by the singers. 

In the Richard Farrant anthem the following modifications 

were made. SIngers were not asked to sIng softer than they could 

comfortably phonate, and they were not required to sIng a sterile, 

straight tone that could produce tension and cracking. Cain reinforces 

the idea that Renaissance music is often sung in a sterile manner: 

There is an unfortunate belief the Renaissance music, 
especially sacred music. should be performed with a cool, 
hooty tone. This belief probably stems from the fact the 
boys I voices were originally used on the soprano part and 
the ensuing feeling that female sopranos should now 
eliminate all vibrato from their voices if they are to sing in 
pure Renaissance style. True. all the lines must be heard 
clearly and with very clean pitch; therefore excessive vibrato 
cannot be tolerated. The conductor will need to choose the 
point at which the voices can deliver a clean, expressive line 
yet are not constricted. The dynamic level, which rarely 
rises very high, is an important consideration here. In 
general, the tone is governed by the message of the text. 66 

Steady breath pressure and legato line were emphasized by this 

conductor, and light, comfortable vocal production was encouraged. 

Williamson is emphatic about his recommendations concerning the 

relationship between legato singing and beautiful choral tone.67 

The choral conductor should not expect the tone quality of 

older and younger singers to be identical. In his article "Choral 

6BcaIn. 115. 

67John F. Williamson, "Good Singing Requires Good D1ction," 

Etude 69 (1951): 23. 
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Director as Voice Teacher," Jones warns that "the choral conductor 

can have no preconceived idea of what the individual or the choral 

tone should be, but merely teach correct tone production and allow 

the voice to emerge naturally ... 68 Wilhelm Ehmann concurs with 

Jones' philosophy of tone production: "One should never try to force a 

preconceived sound from a singer. If every pot, jar, or tumbler has its 

own unique timbre, then it is certainly true that every human body has 

its own unique timbre."69 

An organ was utilized by this conductor to stabilize the 

intonation of the older adult ensemble and to give them confidence. If 

the choir had more choral experience, an a capella performance 

would certainly be feasible. However, the colla parte accompaniment 

of Renaissance vocal works is not without precedent. Cain writes in 

his text: 

A belief exists that Renaissance vocal music should be 
performed without instrumental accompaniment. 
Certain choirs, perhaps most notably the singers in the 
Sistine chapel, did perform a cappella, but outside 
these isolated situations voices and instruments were 

. combined in many different ways. The use of strings, 
woodwinds, and brass in unison with voices, if employed 
in a circumspect manner, can add immeasurably to the 
performance of Renaissance music. A double bass, 
contrabassoon, or bass clarinet doubling the bass part at 
an octave can help provide a solid foundation to a motet 
as well as steady the pitch. 70 ----------------

68Arnold Jones. "Choral Director as Voice Teacher." Music EducatiDn in ActiDn ed. Archie 

Jones. 3 (1960): 150-4. 

69wilhelm Ehmann. Choral Directing Trans. G. D. Wiebe. (Minneapolis: Augsburg. 1968) 

33. 
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The consonant r should always be flipped and minimized by the 

senescent singer. Proper vowel formation was an essential focus of this 

conductor in developing relaxed, beautiful tone. Euell Porter, 

professor emeritus of Baylor University Choral department and 

conductor of the Baylor University Senior Adult Choir, advised that the 

principal problem with choral tone in older singers is over-singing.71 

In all four pieces. balance had to be carefully monitored so that the 

female voices did not overpower the tenor and bass sections. This is a 

common concern in senior adult chOirs because current demographic 

statistics indicate that senescent females live longer than senescent 

males. Consequently, the senescent choir would often be comprised 

of more female singers than male singers. Choral blend is the subject 

of much discussion among conductors. Darrow suggests the use of 

sectional rehearsals, unison singing, unaccompanied singing, 

humming. sustaining chords. soft singing, and mixed quartet singing 

to develop homogeneity of choral sound. 72 

Regarding the conducting of Renaissance works, Howerton 

writes that the polyphonic choral fabric of Renaissance works 

consists of a combination of vocal lines that are each "free and yet 

mutually related in such a way that they are not only independent 

but also interdependent."73 Howerton recommends that the 

7%hmann. 114. 

7lEuell Porter. persona11nterview. Baylor Univers1ty. 25 Feb. 1993. 

72aerald Darrow. Four Decades of Choral n-aining (Metuchen: The Scarecrow Press. 1975) 
98. 

73George Howerton, Technique and Style in Choral Singing (Boston: Carl Fischer, 1957) 
127. 



conductor recall the close alliance between text and music. For 

accurate interpretation of Renaissance works, Howerton further 

emphasizes that rhythm, expressive representation, and dynamic 

treatment are all given their characteristic form through the 

operation upon the composer's imagination of the work as stimulus. 

The author further states that the phraseology of the Renaissance 

choral work is determined by the contrapuntal idiom. Each vocal 

line, though polyphonic, is individually melodic and only 

secondarily harmonic. Howerton also writes that Renaissance 

choral works are normally restrained in tone, avoiding the 

extremes of expression and speaking with moderation and pOise.74 

86 

Principal concerns in the Bach chorale revolved around 

sensitive shaping of the phrase, diction, and intonation on each of the 

entrances. Earhart, in his choral text, describes the interpretation of 

Bach chorales: 

The chorale is a distinctive type of composition. and 
performance must of course reflect its true nature and 
intention. Chorales are characteristically somewhat slow 
and weighty in movement. They possess dignity, 
stateliness, majesty, and are an expression of stalwart 
religious faith. unquestioning piety, deep devotion, and 
often of great exaltation of spirit. These qualities are 
such as lend themselves to the congregational singing for 
which the chorales provided the medium. 75 

Because the triplet figures in the instrumental ritornelli did 
----------------
7'\iowerton. 128. 

75wm Earhart, Choral Techniques: a Course Integrating Sight- Singing. Vocal Training. 

Choral Repertory. and Musical Understanding. (New York: M. Witmark and Sons, 1937) 116. 
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not always give clear indication to the singers of a change in tonality, 

significant rehearsal time was given to hearing the harmonic 

progressions and being able to hear vocal entrances, especially in the 

B section of the chorale. Baroque music emphasized the polarity of 

the outer voices, so attention was given to intonation between the 

soprano and bass lines. When the orchestra rehearsed with the choir, 

the trumpets playing the chorale melody were positioned behind the 

singers for acoustical balance and to aid the singer's intonation. The 

harmonic and textual structure of the piece was clearly explained. 

Singers were also asked to speak the text expressively in rhythm to 

promote proper inflection. 

The closing chorus of Judas Maccabaeus was transposed a step 

lower for the singers. The Schirmer choral edition was printed in the 

key of C major. The orchestral parts were then transposed by the 

conductor. One possible solution to the problem of range limitations 

in singers is transposition, and it is not without historical precedent. 

In The Physics of Music, Wood writes: 

Praetorius (1571-1631) suggested a "suitable pitch" of a 1 

424.2 in 1619. This pitch-sometimes called Mean Pitch-
agrees with Handel's own fork (a1 422.5 in 1751). This 
pitch prevailed for about two centuries--the period of 
Handel (1685-1759), Haydn (1732-1809), Mozart (1756-
91) and Beethoven (1770-1827). It is the pitch for which 
their compositions were written. This means that singers 
of today with our pitch a 1 440 to 443 are required to sing 
the music of this period almost a semitone higher (in 
laymen's terms 70.3 percent of a half-step) than originally 
composed. This presents a problem for the successful 
performance of the vocal music of 1620-1820. There is no 
evidence that the physiology of the singer's vocal 
equipment has altered since 1820.76 



Referring to On the Sensations of Music, Ellis concurs with 

Wood when discussing the transposition of Baroque music: 

As this was the period of the great musical masters, and 
as their music is still sung, and sung frequently, it is a 
great pity that the pitch should have been raised, and 
that Handel, Haydn, Mozart and Weber, for example, 
should be sung at a pitch more than a semitone higher 
Lhan they intended. The high pitch strains the voices 
and hence deteriorates from the effect of the music, 
when applied to compositions not intended for it. 
Instruments can be tuned or manufactured at almost any 
required pitch. The human voice is born, not 
manufactured an instrument beyond human control. It is 
evident the Handel's sustained a2 in the Hallelujah 
chorus had .845 vib., but would now be sung in 904 vib.; 
and that Mozart's f3 in the Zauberflote would have meant 
1349 vib., but would now have to be sung at 1455 vib. 
The strain that this would put upon voices is evident, and 
no composer who wished his music to be well 
represented would think of making such demands on his 
singers. 77 

Members of the American Academy of Teachers of Singing 

also recommend the use of transposition for vocal care. The 

academy writes that the musical effect of a performance depends 

on the pitch at which it is played: 

It is not only a question of the pitch of vocal cord 
vibration. Recent advances in the knowledge of vowel 
formants in relationship to pitch have shown that a 
singer of any category, male or female, sings naturally and 
freely and with maximum ease and quality when the 
vowel formant is harmonically related to sung pitch. Just 
as a vibrator of a certain pitch must find the correct 

----------------
76Alexander Wood. The PhySics ojMusfc (London: Methuen. 1962) 48. 

77Darrow• 64. 

88 



length and width for maximum resonance, so must the 
singer fmd a correct vowel mold which will resonate and 
yet not be forced beyond its elastic capability. Otherwise 
there is a loss of quality and a possibility of vocal 
injury. 78 

In preparing the Handel chorus. the senescent singers 

spent a significant amount of time hearing their parts separately 

before being introduced to the polyphonic fabriC of the piece. In 

studies on interference learning, too much data presented to an 

older adult produced confusion and an inability to function, 

especially with time constraints. Therefore, sections of the vocal 

line were sung on neutral syllables until rhythms were accurate and 

secure. Then the other sections would speak or tap their parts 

until they could maintain accuracy on their own vocal lines while 

hearing the other parts. Next, two parts which had some rhythmic 

correlation were sung together, and fmally all four parts were sung 

simultaneously. Homophonic sections of the piece were 

interspersed with the more difficult sections to keep the singers 

from becoming discouraged. 
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The Allegro, tempo giusto marking was observed. but was 

carefully unhurried so that the singers had suffiCient time to articulate 

the text and to take proper breaths. In his text, Baroque Music 

Today: Music as Speech. Harnoncourt writes that four factors 

determine the tempo of a Baroque piece: the musical affect or 

emotion conveyed; the time signature; the smallest-occuring note

values and the number of accents per measure.79 Howerton makes 

7Boarrow, 66. 

7~ikolaus Harnoncourt, Baroque Music Today: Music as Speech trans. Mary O'NeUl, ed. 
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the following suggestion for the conductor of Bach and Handel: "The 

massive of the Baroque esthetic formula is mirrored in the weight and 

resolute firmness of the rhythmic step. The period is inclined toward 

a constancy of rhythmic movement and a deliberateness of pace. 

Tempos are in the main moderate ... 80 

In the article "Articulation in Late Baroque Choral Music," 

Moses and Demarec advise that Baroque instrumentation should 

depend on the size and strength of the choir, the logistical 

arrangements, and the availability of players.81 In the orchestral 

rehearsal for this lecture recital, singers were placed adjacent to 

the instruments doubling their vocal lines. The instruments would 

play the parts for the singers with appropriate bowings and Baroque 

articulation, and the singers would match the articulation. 

Although coaching on Baroque articulation was given in rehearsal, 

the most effective way of illustrating such concepts came from 

listening to the orchestral players. Concerning balance between 

singers and instrumentalists in Baroque choral works, Neumann 

writes that the sound ideal of the Baroque period is that of 

instruments and voices performing together. In the Bach 

accompanied choral works--which typify the style of the High 

Baroque--it presupposes a performance in which voices and 

instruments are of apprOximately equal weight: 

Reinhard Pauly (Portland: Amadeus Press, 1982), 55. 

S%owerton, 128. 

SIDon V. Moses and Robert W. Demaree. Jr.. "Articulation in Late Baroque Choral Music," 

Choral Journal 27 (1987): 20. 



The historically correct numbers, even more so than the 
historically correct instruments, have a very limited value in 
ensuring the proper spirit of a work--provided the numbers 
used are within reason and balance the orchestra. 82 
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All of the elemental musical steps in the rehearsal process 

were necessary for the less-experienced, older singers of the Casas 

Adobes Church senescent choir. The University of Arizona Community 

Chorus singers were younger, and the teaching process was 

accelerated. Isolation of individual elements is an essential element of 

instruction for older adults. Peterson and Orgren suggest the 

following techniques to facilitate learning efficiency among senescent 

adults: 

1. Minimize the effects of interference from prior 
knowledge by basing new knowledge on old. 

2. Allow for self-paced instruction. 
3. FaCilitate the organization of materials. 
4. Ensure the relevance of materials presented. 
5. Use both visual and verbal modes of instruction. 83 

Although the communion anthem Come, Let Us Eat was 

musically not as difficult for the singers to sight-read, the vocal 

problems of entering in the upper range of the singers had to be 

addressed. There are many philosophies regarding placement of the 

male voice in the upper register. Williamson summarized these 

approaches by writing that men can sing high tones in three different 

82Frederick Neumann, New Essays on Peiformance Practice [Ann Arbor: UMI Research 
Press, 1989), 170. 

83Jackson, 79. 
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ways of physical adjustment: (1) falsetto--a light. effeminate tone. (2) 

yelling--a strident tone secured by lifting the position of the larynx. 

and (3) covering--adding a sensation of nasality--a virile tone produced 

with the larynx in nonnal position.84 

Schuetz and Winslow recommend the use of the lighter 

mechanism in approaching high tones. Schuetz comments, 

"Careful cultivation of the half-voice and the falsetto in the upper 

register will ease the tenor problem considerably. "85 Winslow also 

advocates the use of the lighter mechanism for higher tessitura: 

"Male singers ... must learn to use the mezzo-voce or light voice, 

which is merely an exact carryover from the head VOice. "S6 

After much study and experimentation. this conductor 
adopted Williamson's philosophy. which is a combination 
of the heavier and lighter vocal mechanisms in the upper 
range. Williamson describes such a compromise in this 
way: 

Many times men use a mixed quality of tone of extremely 
high pitches. combining the various physical adjustments 
indicated above. Such adjustment is present in a soft, 
lyric color, or a forte tone on a high pitch with an open 
qUality, but enough cover to eliminate the strident edge 
of a yell.S7 

B4John F. Williamson. "The Connection of Vowels," Clwral and Organ Guide 5 (1952): IS-

20. 

85w"arren Schuetz, "A Small School Can Support a Madrigal Group," Music Educators 

Journal 41 (1954): 2S. 

8~obert Winslow, "Male Vocal Problems in the Secondary School," Music Educators 

Journal 32 (1946): 5S. 

87Willlamson, 18. 



This blending of the upper and lower mechanism was found 

to be most successful with the male senescent choral singers. 

The wind chime, handbell and finger cymbal 

accompaniment to the Craig Carnahan anthem was producing a lot 

of upper partials that made the singers' pitches difficult to hear. As 

was stated earlier in the sixth section of this paper, upper partials 

often become indistinguishable to the hearing-impaired singer. 

When the organ registration was re-inforced with lower partial 

voices, the singers had no further difficulty with intonation. The 

mental exercise of thinking the pitch and inhaling with the 

resonators in the shape of the vowel to be sung proved useful for all 

choral entrances. 

The final note was written to be sustained at the top of the 

senescent soprano range, so the sopranos were encouraged to 

modify the vowel and allow the lower voice parts to articulate the 

final consonants. In a personal interview, Craig Carnahan stated 

that this was his first attempt at choral writing, and he had found 

some places in the work that contained awkward voice-leading.SS 

The completion of the canon by the men at the end of the piece 

does not give the tenors and basses adequate time to breathe and 

move to the descending perfect fifth figure without entering late. 

The fmal section of the piece also required intense 

rehearsal because the instrumental accompaniment at the end is 

quite complex, and the singers must avoid tense vocal production 

in the closing phrase. Come, Let Us Eat was selected because it 

allowed older adults to partiCipate in the use of accompanying 

8Bcraig Carnahan. telephone inteIView, 16 February. 1993. 
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instruments with the choir. Handbell choirs are another popular 

means of involving older adults in musical activities. 
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10. CONCLUSIONS 

A survey of data from phonetograms. Gelfer rating scales. and 

Tessiturograms suggests the following criteria for age-appropriate 

literature for senescent choirs. Compositions should be written at 

slightly lower tessituras for the individual voice parts. and the range 

for senescent tenors should be carefully limited. Choral selections 

should not contain long phrases or rapid melismatlc passages with 

wide. unprepared leaps. The dynamic range of the compositions 

should avoid if dynamic markings unless there are a large number of 

choral singers to produce the fortissimo sound. Conjunct melodies 

are preferred in the appropriate choral literature. but some slow 

sustained passages should be avoided. Female singers should not be 

asked to sing very softly in their high ranges. RhythmiC. homophonic 

works are recommended for successful performance. Instrumental 

accompaniments for choral pieces will aid the choir in maintaining 

pitch accuracy. 

The recommended criteria for choral literature described 

above are not meant to be restrictive. Senescent singers are often 

experienced musicians with a wealth of musical expertise. Proper 

care of the vocal mechanism and a healthy lifestyle can significantly 

deter the effects of aging on the singer. 

There are many other criteria that could be employed in the 

selection of a choral repertoire selection for aging singers. Tremor 

and vibrato analyses affecting choral intonation and blend and spectral 

analyses of vowel formants affecting tone and articulation are tests that 

could formulate new criteria for choral literature selection. 
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Baltes proposes the follmNing plan for successful aging: 

1. Engage in a healthy lifestyle in order to reduce the 
probability of pathological aging conditions. 

2. Encourage individual and societal flexibility and avoid 
simple solutions, because we all age differently and at 
different rates. 

3. Strengthen your reserve capacity by educational, social, 
motivational and health-related activities. 

4. Recognize limits of reserve capacity and use knowledge 
and technology to compensate for those limits. 

5. Acquire effective coping strategies for dealing with 
losses by lowering personal expectations and creating 
an empathetic social environment for catharsis 
following loss.89 

Baltes illustrates these prinCiples of selection, optimization, 

and compensation by describing the concert career of Arthur 

Rubenstein. Rubenstein was questioned about how he overcame the 

weaknesses of aging and maintained a successful concert career. He 

stated that he first reduced his repertoire and played a smaller 

number of pieces. Baltes calls this process selection, and states that it 

is essential to maintain latent reserve capacities. Second, Rubinstein 

commented that he practiced more often. This principle is called 

optimization by Baltes. It is the same principle utilized by older adult 

athletes to keep in shape. Third, Rubinstein related that he reduced 

the speed of his playing prior to fast movements, thereby producing a 

contrast that enhanced the impression of speed in the fast 

movements. Baltes deSCribes this final principle as compensation.90 

89paul B. Baltes, and Margret M. Baltes, "Psychological Perspectives on Successful Aging: the 

Model of Selective Optimization with Compensation," Successful Aging eds .• Paul B. Baltes, 
Margret M. Baltes,. (Cambridge: Cambridge University Press, 1990) 5. 

9%altes and Baltes, 20. 
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According to Baltes, selection, optimization, and 

compensation, are the three principal strategies to be utilized if a 

person is to age successfully. King David writes in the Psalms 104: 33, 

"I will sing unto the Lord as long as I live, I will sing praise to my God 

while I have being." The activity of singing provides mental 

stimulation, emotional inspiration, and physical exercise for the older 

adult. The selection of age-appropriate choral literature will enable 

the senescent Singer to have a fulfilling, positive musical experience. 
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APPENDIX A: Age-Appropriate Choral Literature List 
Early Music 

Title/Composer Style 

o vos Omnes polyphonic 
C. Morales 
Marshall. ed. 
O. Ditson Co. 

o Lord, Increase polyphonic 
My Faith 
Gibbons (Housemore) 
Manney, ed. 
Wood Publishing Co. 

Hodie Chrlstus Natus Est 
J. P. Sweelinck some polyphony 
W. Barclay Squire, ed. 
Novello Press 

The Shepherd's Carol 
W. Billings homophonic 
Richard C. Pisano, ed. 
Walton Press 

David's Lamentation 
W. Billings. homophonic 
D. Warner, ed. 
Plymouth Publishing Co. 

Praise the Lord, 
Ye Children polyphonic 
C.Tye 
A. Ramsbotham, ed. 
Oxford Press 

Ranle/Tessitura 

acceptable 

high tenor tess. 

good 

good 

very good 

good 

Comments 

sustained, 
some 
rhythmic 
drive 

sustained 
suspensions 

some 
melismas 
all stepwise 

excellent 

expressive 
fairly easy 

rhythmic 
accuracy 
required 
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The Ringing oj the Bells 
L.Senfl SSATBB good large skips 
G. Howerton, arr. polyphonic rhythmic 
Fischer Music Co. 

Adoramus Te 
Christe SSATIB very good tuning, 
J. Hand! polyphonic rhythmic 
G. Knight, ed. complexity 
Fischer Music Co. 

Gloria Patri 
G. Palestrina SATB, SATB excellent tuning 
F. Damrosch, ed. suspensions 
G. Schirmer Inc., New York 

Revecy Venir du 
Printemps SSATB high tenor note rhythmic 
C. Ie Jeune melismas 
Engel, ed. 
Flammer Publishing Co. 

Puer Natus in 
Bethlehem SATB, SATB good tricky 
S. Scheidt some polyphony score reading 
Arista Press tuning chords 



Baroque Era 

Was mir Behagt 
BWV20B 
J.S. Bach 
arr., trans. 
Julia Morgen 
Beckenhorst Press 

Jesu, Meine Freude 
BWV227 

homophonic 
oblig. inst. 

Cruger Chorale Praxis Pietatis, 1659 

good 

J .S. Bach polyphonic tenor range high 
G. Schirmer Inc., New York 

Father, 0 Hear Me homophonic 
Psalm 13 
Handel 
Arr. F. Melius Christiansen 
from Lascia chio Pianga 
Augsburg Press 

And I Will Exalt Him polyphonic 
from Israel in Egypt 
Handel 
Belwin Mills Publishing Co. 

Lift up your Heads double choir 
G. Gabrieli homophonic 
adapted Engel 
Augsburg Press 

CaroMea 
A. Gabrieli polyphonic 
Arista Press 

tenor tess. high 

all tess. high 

very good 

good 

some 
melismas 
leaps 
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wide leaps 
difficult, but 
possible 

wide leaps 

sustained 
demanding 

many singers 
required 

sustained 
phrases, 
but singable 



Your Voices nme 
fro Alexander's Feast homophonic good 
G. F. Handel final section polyphonic 
D. Malin, ed. 
Belwin-Mills Publishing Co. 

Lauda anima mea 
Dominum 
Praise Him, 
Praise the Lord 
A Caldara. 

polyphonic 

W. Ehret, ed. 
Elkan-Vogel Music Co. 

some high tenor 
tess. at first 
section 

o Thou most High SSATB sop. tess. high 
A. Scarlatti begins homophoniC 
ed. Ehret polyphonic 
Lawson-Gould Music Co. 

Cantate Domino 
G. Pitoni 
Bourne Music Co. 

Jesu, Joy ojMan's 
Desiring 
Herz und Mund 

homophonic 

und That und Leben 
BWV 147 homophonic 
J. S. Bach 
R. Appel, ed. 
M. Jahn, trans. 
O. Ditson Music Co. 

HallellJjah 
fro Judas Maccabaeus polyphOniC 
G.F. Handel 
C. Deis, ed. 
G. Schirmer Inc., New York 

very good 

high tenor tess. 

good range 
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wide leaps 
melismas 
difficult 

soli and 
chorus 
alternate 

Alleluia 
section 
difficult 

rhythmic 

nice phrasing 
wide leaps 
bass tuning 

rapid art
iculation 
wide leaps 



Classical Era 

Ave Verum Corpus homophonic good 
W.A Mozart with elaboration 
Novello Press 

In Manus 1Uas soli and choir 
(Like as the Hart) 
W.A Mozart 
Novello Press 

Jubilate Deo 
K. 117 polyphonic 
W.A Mozart 
Hal Leonard Music Co. 

Alles hat seine 
Ze it polyphonic 
Everyone has his Day 
F.J. Haydn 
W. Imig, ed. 
Marks Music, Inc. 

o Savior 
of the World 
J. Goss 

homophonic 

G. Schirmer Inc., New York 

good 

wide range 
all parts 

extended range 

good 
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fmal phrase 
difficult to 
tune 

nice work 
for smaller 
choirs 

melismatic 
passagework 

stepwise 
melismas, 
broken chords 

difficult 
entrances 
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Romantic Era 

Heilig homophonic good rhythmic 
F. Mendelssohn double choir forte singing 
Walton Press 

o Lamb ofOod homophonic high sop. and tenor thick 
B. Kalinnikov low bass texture 
Engel, adapted 
Boston Music Co. 

Forever Worthy 
Is the Lamb polyphonic high sop./ten. sustained 
P. I. Tchaikovsky 
Theodore Presser, Inc. 

Bless the Lord 
o my Soul homophonic good very good 
M. Ippolitof- low bass 
Ivanof required 
Norton, trans. 
Boston Music Co. 

God's Son has 
Made me Free primarily high tenor rhythmic 
E. Grieg homophonic fast, use 
Overby, arr. cue notes 
Augsburg Press 

Locus Iste 
Gradual homophonic acceptable range some. 
A. Bruckner dissonance 
Peters, Carus, dynamics 
Plymouth Music Co. require 

control 



Dergang 
zum Liebchen 
The Trysting Place homophonic 
J. Brahms 
H. Clough-Leighter. ed. 
G. Schirmer Inc .• New York 

Six Folk Songs 
Op. 9,. 17-22 
J. Brahms 

homophonic 

L. F. Sunderman, ed. 
Hansen Publishing Co. 

Four Old English 
Carols homophonic 
G. von Holst 
Summy-Birchard Music, Inc. 

In stiller Nacht homophonic 
J.Brahms,hannon~ation 

G. Schirmer Inc., New York 

good 

high tenor tess. 

excellent 

good 
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some 
chromaticism 
singable 

some rapid 
articulation 

vexy good 

vexy easy 



Twentieth Century 
The Earth Adorned 
(Psalm of Summer) homophonic some divisi parts 
W.Ahlen 
Kenneth Jennings, ed. 
Kenneth and Carolyn Jennings, trans. 
Walton Press 

A Rose Touched 
by the Sun's Warm Rays homophonic tess. acceptable 
J. Berger 
Augsburg Press 

Fu1ftl~ 0 Church 
Thy Mission brass and timpani 
E. Butler homophonic 
Sacred Music Press 

Thy Kingdom Come 
On Earth homophonic 
P. Christiansen with narrative 
Augsburg Press 

Jesus, Most Holy 
Old French Carol homophonic 
E. Coggin, arr. 
Flammer Music Co. 

Lobe den Herm 
Chorale Motet 
Opus 6, No.2 
H. Distler 
J. Dressler, ed. 
Fischer, Inc. 

polyphonic 

Tum Balalaika homophonic 
Israeli Folk Song 
W. Ehret, ed., arr. 
Shawnee Press 

good 

very singable 

very good 

good 

very 
lyric and 
singable 
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pp singing 
requires 
control 

octave and 
thirds tuning 

some 
sustained 
passages 

rhythmic 
accuracy 
required 

metrical 
changes, 
rhythmic 
accuracy 

rhythmic 
wide skips 



How Precious is 
Thy Lovingkindness 
Psalm -Motet polyphonic 
D. Pinkham 
Peters, Inc. 

With a Voice 
oj Singing polyphonic 
M. Shaw 
Curwen Music Co. 

If I got my Ticket, 
Can I Ride? homophonic 
Spiritual 
R. Shaw, arr. 
G. Schirmer Inc., New York 

For All the Saints polyphonic 
R.Vaughan Williams 
R. Shaw, ed. 
G. Schirmer, Inc., New York 

Sweet Baby Sleep homophonic 
R. Vaughan Williams 
D. Peter, arr. 
Lawson-Gould Music Co. 

Holy, Holy 

good 

fine 

some high men's 
tessituras 

high bass tess. 
but possible 

good 

Holy is the Lord mild polyphony good range 
H. Willan 
Concordia Publishing, Inc. 
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demanding 
inteIVals, 
tricky leaps 

unisons, 
triads need 
tuning 

fun, good 
program piece 

demanding, 

singable 
watch bass 
leaps 

longer 
phrases 
require 
control 



APPENDIXB: 

.... 
~IONNAIRE USED TO ~ StJl3JD:T CANDIDATES 

Major portions of this questionnaire were roodified fran the Adult 
CUestionnaire provided in the p,ililished report of the Epidemiology 
Standardization Project (Ferris, 1978). 

Subject Code: Date: ______ _ 

1. GENERAL 

a) J'\ge: b) Date of Birth: 

c) Sex: Male Female 
Month Day Year 

d) Race: White-- Other 

a) What is the first language you learned to speak? _____ _ 

b) Do you have or have you ever had problems with your speech or 
language? YES NJ 
EKplain: ----

c) Have you had any special training or experien.oe in singing, 
public speaking, or drama? YES __ N) __ 

Explain: ---------------------------------------------
d) Do you have or have you ever had problems with your hearing? 

YES __ 00 __ Explain: _____________ _ 

3. a:xJGH 

a) Do you usually have a OJUgh? (Exclude clearing of throat.) 
YES N) 

b) Do you usually cough as nuch as 4 to 6 times a day, 4 or more 
days out of the week? YES __ NJ __ 

c) Do you usually cough at all on getting up, or first t..1ring in 
the morning? YES NJ 
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d) Do you usually cough at all during the rest of the day or at 
night? YES ro 

4. PHLmi 

a) Do you usually bring up phlegm from your chest? (:Exclude phlegm 
fran the nose. Count swallowed phlegm.) YES N) " -- -

b) Do you usually bring up phlegrl like this as nuch as twice a 
day, 4 or more days out of the week? YES __ ro __ 

c) Do you usually bring up phlegm at all on getting up, or first 
thing in the morning? YES __ m _ 

d) Do you usually bring up phlegm at all during the rest of the 
day or at night? YES NJ 

5. WHEEZING' 

a) Does your chest ever sound wheezy or whistling: When you have a 
cold? YES m 
Oxasiona1lyapart fran colds? YES __ N) __ 

~st days or nights? YES __ ro __ 

b) Have you ever had an attack of wheezing that has made you feel 
short of breath? YES NJ 

IF YES 

Have you had 2 or roore such episodes? YES 1'0 
Have you ever required medicine or treat:n:ent for these attacks? 
YES N:) 

6. BREATHLESSNESS 

a) Are you troubled by shortness of breath when hurrying on the 
level or walking up a slight hill? YES ro 

7. CHEST CDJ:DS AND ClIEST ILLNESSES 

a) If you get a cold, does it usually go to your chest? 
YES __ N) _ Don't get colds __ 

b) During the past year, have you had any chest illnesses that 
have kept you off \olOrk, :irrloors at hane, or in bed? 
YES .N:) 



I). H£.;LTIi HISTORY 

a) Has a doctor ever told you you had any of the following'? 

pneumonia YES 00 
hay fever/allergies YES ID 
emphyserre YES ID 
asthma YES ID 
chronic bronchitis YES ID 
chronic laryngitis YES ID 
tuberculosis YES ro 
arthritis YES N:> 
scoliosis YES ID 
bone disease YES ID 
heart trouble YES ID 
high blood pressure YES ID 
neurological problems YES ID 

Have you had any of these in the past year? YES __ ro __ 
Explain: ______________________________________________ _ 

Have you ever had any other respiratory or medical problems 
that might affect the way you speak'? YES N) 
Explain: -- --

b) Have you ever had surgery or .injury involving your stomach, 
chest, neck, throat, IOOUth, or nose'? YES ro Explain: ________________________________________ __ 

9 • PRESENl' HEALTH 

a) Are you suffering from a cold, allergies, or any other type of 
respiratory problems today? YES __ ro __ 
Explain: ____________________________________________ __ 

b) Are you presently t.aki.n:J sedatives or anphetamines? 
YES __ ID __ Explain: _____________ .,-___ _ 

c) Are you in good general health? YES ro 

10. 'IOBACCO !:MJKING 

a) Have you ever SIOOked cigarettes? (N) aeans less than 20 packs 
of cigarettes or 12 oz. of tobacco in a lifet:i.Ite or less than 1 
cigarette a day for 1 year) YES N) 
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b) 

IF YES 

Do you now smoke cigarettes? YES NO 

If you have stopped smoking cigarettes completely, how old were 
you when you stopped? __ ~e in Years 

HCM old were you when you first started regular cigarette 
srooking? __ Age in years 

On the average of the entire time you smoked, how many 
cigarettes did you smoke per day? ____ 

Do or did you inhale the cigarette smoke? Not at all __ 
Slightly __ Moderately __ Deeply ____ 

Have you ever smoked a pipe regularly? (YES means more than 
12 oz. of tobacco in a lifet.irre.) YES ND 
Have you ever smoked cigars regularly? (YES means-roore than I 
cigar a ~ for a year) YES N) 

IF YES 

Do you now smoke a pipe/cigars? 
YES (pipe) __ YES (Cigars) _ 1'0 __ 

If you have stopped smoking a pipe/cigars completely, how old 
were you when you stopped? . Age stopped. 

How old were you when you started to SlTOke a pipe/cigars 
regularly'? __ Age in years 

On the average over the entire tirre you 5lOOked a pipe/cigars 
hCM rruch did you smoke per week? __ oz. per week (a standard 
pouch of tobacco contain.s 1-1/2 oz.) Cigars per ~ 

00 you or did you inhale the pipe smoke? Not at all __ 
Slightly _ MXierately _ I:eeply __ 

c) Have you ever srooked non-tobacco cigarettes? YES ro 
(Yes means more than 2 per week for 1 year) 

IF YES 

Are you 5lOOking non-tobacco cigarettes regularly nt:IiI? 
YES NJ 

If not, heM long ago did you quit? 
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11. oc:a.JPATIONAL HISTORY 

Have you ever '...t)rked full time (.30 hours [:er week or roore for 6 
IOOnths or more)? YES 00 

IF YES 

Have you ever '...t)rked for a }"ear or oore in any dusty job? 
YES N:) 

Specify job/industry _______ _ 

Total years ~rked __ 

Was dust exposure: Mild _ Moderate _ Severe _? 

Have you ever been exposed to gas or chemical fumes in your 
work? YES N:) 

Specify job/industry _______ _ 

Total years w;)rked __ 

Was exposure: Mild _ Moderate _ Severe _? 

What has been your usual occupation or job (the one you have 
worked at the longest)? 

Job-occupation: 

Number of years employed in this occupation: 

Position-Job Title: 

Business, field, or industry: 
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