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CHAPTER I 

INTRODUCTION 

Rationale and Review of the Literature 

The term hoarseness is used by many disciplines to describe a 

certain voice quality. Perkins (1971) writes of the problem in defin-

ing the word "quality" itself. Acoustically, voice quality can be 

thought of as a distribution of energy among frequencies of the acous-

tic spectrum. Perkins states that, psychologically, voice quality is 

that portion of the perceived sound (irrespective of loudness and pitch) 

that identifies the speaker, the emotion, the somatic condition, that 

can be judged aesthetically, and that distinguishes among speech sounds. 

Furthermore even the term voice can be regarded in varying ways. 

Brackett (1971) writes that the word "voice" can refer to laryngeal 

vibration, resonance factors, and the general impressions that distin-

guish one person's voice from another. 

There seems to be no one definition of hoarseness and experts dif-

fer in their explanations of the term. Baynes (1966) cites that Jack-

son and Jackson (1959), Berry and Eisenson (1956), and Stedman (1961) 

use the following adjectives in their definitions of hoarseness: 

"Rough used seven times; harsh seven times; grating five tiraes; lower 

in pitch, discordant, breathy, and husky used four times; and harsh-

husky, deep, gutteral, throaty-husky used once" (pp. 172). 



Williamson (1945) defines hoarseness or huskiness as a chronic 

voice quality similar to that of a speaker with acute laryngitis. He 

mentions other characteristic features of an individual with a hoarse 

voice, such as difficulty in being heard, extreme vocal fatigue while 

speaking, and frequent sore throats after speaking before an audience. 

He cites other definitions of hoarseness; Curry (1940) speaks of a 

"low pitched gutteral" voice as hoarse and Van Dusen (1943) uses the 

terms coarse, heavy, hoarse-husky, hollow, and muffled. Williamson 

adds that hoarseness involves a pitch range that is not suited to the 

physiological vocal mechanism of the speaker. Moore (1971) defines 

hoarseness as a low-pitched phonatory sound from the cords and a noise 

"similar to the static noises from a radio" (pp. 538). He states that 

a hoarse voice raay have little audible phonatory sound or may be com-

posed of noise accompanied by evident vocal effort. Moore uses the 

term rough hoarseness to describe hoarseness that gives the impression 

of a superimposed second sound which occurs at a lower pitch. 

Another concept of hoarseness was introduced by Fairbanks in 1960. 

He explains that hoarseness is not a separate voice quality but is a 

corabination of the features observed in the voice qualities of harsh-

ness and breathiness. He states that in some speakers the harsh ele-

ment predorainates and in other speakers the breathy eleraent is predom-

inant. 

Because definitions of hoarseness lack clarity and are based on 

arabiguous subjective terms, other methods have been used in an attempt 



to study hoarseness in a raore objective manner. Some researchers have 

been interested in the physiology involved in the production of hoarse 

voice. Moore and Thorapson (1965) used high speed photography to look 

at the cord raovement of individuals with hoarse voices. They observed 

that within one cycle of vibration the raovement of the vocal cords can 

vary in five ways: absence of glottis closure, different moveraent 

speeds for each cord, different araplitudes of moveraent for each cord, 

lack of movement of one cord, and dissimilar moveraent patterns along 

the length of one or both cords. They concluded that randora fundamen-

tal frequency variability was the predorainant factor existing in hoarse 

voices. Using a sirailar method, von Leden, Moore, and Timcke (1960) 

found that normal vibratory patterns are not common in the presence of 

disease, that the vibratory patterns of the healthy cord are often 

affected by the diseased cord, and that turaors exert a damping effect 

on the vibration of the entire cord on which they are located. They 

concluded that the most common factor in a pathological condition of 

the vocal cords is a tendency for frequent rapid changes in the regu-

larity of the vibratory pattern of the cords. 

Another example of a study which focused on the physiology of the 

hoarse voice is that of Isshiki and von Leden (1964) who looked at 

subglottic pressure, air flow rates, and sound pressure levels of 

individuals with hoarse voices. They concluded that the flow rate 

increased in individuals with a wide opening of the glottis during 

approximation while a mild degree of incoraplete closure may not aftect 



the flow rate. In individuals with a loud hoarse voice, a low flow 

rate is indicative of high glottal resistance or rauscular dysfunction. 

The focus of other researchers has been directed toward the acous-

tic characteristics of the hoarse voice. Yanagihara (1967a, 1967b) 

used sound spectography to study factors associated with various 

degrees of hoarseness. Results suggest that the acoustic properties 

of hoarseness are determined by three factors: a noise component in 

the main formant of vowels, especially the second forraant; additional 

noise coraponents above 3000 HZ; and loss of energy in the high fre-

quency harraonic components. With the progression of hoarseness, the 

noise component becomes increasingly dorainant over the harmonic compon-

ents. He found that abnormal variations in glottal area function have 

a close correlation to abnorraal findings in spectograms and abnormal 

air flow raeasures. Results of these studies suggest that noise cora-

ponents and changes in harmonic structure are significant factors in 

the perceptual degree of hoarseness and that the objective acoustic 

degree of hoarseness closely agrees with the subjective perceived 

degree of hoarseness. 

Shipp and Huntington (1965) studied the statement that hoarseness 

is characterized by a lower than normal pitch and that it is, as sug-

gested by Fairbanks (1960) and Van Riper and Irwin (1958), a combina-

tion of breathiness and harshness. Data showed a higher raean hoarse-

ness rating and a higher mean breathiness rating in laryngitic voices 

than in post-laryngitic voices. When instances of aphonia or voice 



breaks occurred, the perceived hoarseness ratings were higher. Judg-

ments of hoarseness were inversely related to the perception of harsh-

ness. Their study, confined to acute laryngitic hoarseness, did not 

support statements that hoarseness is characterized by a lower than 

normal pitch. Rather, the findings suggested that cues to the percep-

tion of hoarseness are pitch aberrations of a voice break, aphonia, 

and the presence of breathiness. However, the results of a recent 

spectographic analysis of voices pre and post vocal therapy (Cooper, 

1974) showed that a major factor in most types of dysphonia is the use 

of a pitch which is below the optimal or natural pitch level. 

In spite of atterapts to develop objective raeasures of hoarse 

voice quality, the evaluation of hoarseness reraains by and large an 

individual judgment. As Moll (1964) emphasizes, communication, which 

is the primary purpose of speech, is a process that requires a speaker 

and a listener. Hence, a listener's evaluations are the most impor-

tant factor in judging the acceptability of speech and in identifying 

a particular voice quality. Deviations are not important in the pro-

cess of coraraunication if such deviations are not reflected by listener 

judgments that the speech is defective. Since hoarse voice quality is 

often regarded as a deviation from the standard voice used in communi-

cating, speech pathologists have an obvious interest in this problem. 

Most layraen probably are aware of hoarseness which is associated with 

the simple cold and which subsides as the cold subsides. However, 

hoarseness lasting for more than two to three weeks may be also the 



symptora of various laryngeal pathologies or of deep emotional conflicts 

It is not surprising therefore that it is this latter type of hoarse-

ness that attracts the attention of the speech pathologist as it invol-

ves a raore perraanent communication problem. 

The incidence of the reported laryngeal voice deviations, includ-

ing hoarseness, seems to be on the increase. One early study conducted 

in 1942 by Mills and Streit was based on a large sample of 3685 chil-

dren in the schools of Holyoke, Massachusetts. Frora the total children 

involved in the study, seventy-tivo or 1.5 per cent were classed as dys-

phonic. Half of these seventy-two children were considered to have a 

"serious" problem. Sixty-seven of these seventy-two children were in 

grades one through three; five were above third grade. More raale chil-

dren than female children were found to be hoarse. Ten years later, 

the ASHA Committee on the Midcentury White House Conference estimated 

that 4 per cent of the children between five and twenty-one years of 

age with speech defects also have voice problems. In that sarae year, 

Morley (1952) reported a ten year survey of university students at the 

University of Michigan. Over the ten year period, 33,339 students were 

screened and .65 per cent were judged to be voice defective. Again, 

more raales than feraales were judged to be voice defective. 

A trend toward higher incidence of voice disorders, including 

hoarseness, can be noted since 1966 when James and Cooper reported a 

study of 718 third grade children in southern Ohio. Three per cent of 

these children were diagnosed as having voice problems and 3.2 per cent 



were diagnosed as having combined articulation and voice problems. 

That same year, Baynes (1966) reported on the incidence of chronic 

hoarseness araong first, third, and sixth grade children. His results 

showed that 7.1 per cent of the 1,102 children tested were chronically 

hoarse for a period of at least three months; more males than females 

were judged to be chronically hoarse. The highest incidence of hoarse-

ness was among first grade children. Another study involving a large 

population was conducted by Senturia and Wilson (1968). They screened 

32,500 children in the public schools of the St. Louis metropolitan 

area and estimated that 6 per cent of these children had voice devia-

tions. A recent smaller study was conducted by Silverraan and Zimmer 

(1975) who screened 162 children from kindergarten through eighth grade. 

Of the 162 children, 23.4 per cent were found to have chronically hoarse 

voices. More boys than girls were found to be hoarse, although this 

sex difference was not observed in all grades. These findings sugges-

ted that hoarseness is more prevalent among younger children and that 

raany children outgrow their hoarseness. 

Two recent studies using large samples of children were conducted 

by Horton (1972) and Bulian (1973) in the West Texas area. These are 

the only incidence studies that have attempted to estimate the distri-

bution of hoarseness among racial and ethnic groups. Horton (1972) 

screened 1549 public school students in January 1972 and 1497 students 

(of the original sample) three months later. From the children in 

January screening 13.3 per cent were judged to be lioarse: 12.9 per cent 
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of the children in the second screening were judged to be hoarse. The 

number of children who exhibited chronic hoarseness (that is, they were 

hoarse in both screenings) was about 5 per cent. More males were 

judged to be hoarse than females. Some differences were found araong 

the percentages of each racial-ethnic group judged to be hoarse. On 

the first screening, 12 per cent of the White children, 12 per cent of 

Mexican-American children, and 21 per cent of Black children were 

judged to be hoarse. On the second screening, 11 per cent of White 

children, 15 per cent of Mexican-American children, and 14 per cent of 

Black children were judged to be hoarse. 

Bulian (1973) conducted a follow-up study to determine whether 

children who were hoarse a year previously were more likely to be 

hoarse than children who were not hoarse previously. Two hundred 

fifty-one children (experimental group) judged to be hoarse in the Hor-

ton study of 1972 and an identical number of children (control group) 

not found to be hoarse in that study participated as subjects. Forty-

two per cent of the children in the experimental group were identified 

by a group of listeners as having a hoarse voice, a figure that was 

significantly higher than the 19 per cent figure for the control group. 

Again, differences according to racial-ethnic group were observed. In 

the experimental group, 47 per cent of Mexican-American children were 

hoarse, compared with 49 per cent of Black children and 31 per cent of 

White children. In the control group, 25 per cent of Mexican-American 

children were found to be hoarse, as well as 20 per cent of Black chil-

dren and 11 per cent of White children. 



While estimations and surveys of the incidence of hoarseness 

indicate that the number of children who have voice disorders varies, 

the studies do suggest hoarseness is raore common than was previously 

thought. The last two studies cited above also raised the possibility 

that racial and ethnic factors may play an influential role in the 

incidence figures reported. These studies were based on listeners' 

ratings of conversational speech, ratings which could be affected by 

various parameters, such as articulation, pitch usage, effectiveness 

in conveying meaning, foreign accent, and other language differences. 

The purpose of the present investigation was to evaluate more 

systematically whether or not these kind of supra-segmental character-

istics and other features are indeed operating in the clinical identi-

fication and evaluation of hoarseness. There is evidence to suggest 

that specific impressions are determined from a speaker's voice and 

that spoken language is an identifying feature of a particular speaker. 

Two early studies on this subject (Lambert et al., 1960; Anisfield, 

Bogo, and Lambert,1962) involved cultural groups which can be dlstin-

guished by their style of speech—French speaking Canadians and Jews 

who speak English with a distinctive accent. In both studies, listen-

ers rated voice samples on a series of fourteen personality character-

istics. The authors of these studies regarded their techniques as 

sensitive to stereotypes rather than attitudes. They concluded that 

the listeners, in evaluating people from their voices, used whatever 

information was available to them, mainly coramunity-wide stereotypes 

about people with accents. 
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Markel, Meisels, and Houck (1964) also investigated the theory 

that specific impressions about people are determined frora their voice 

by using schizophrenic and nonschizophrenic individuals reading the 

sarae passage. Their results were interpreted as confirming the hypo-

thesis that specific impressions about a speaker's demeanor raay be 

deterrained by the speaker's voice quality. In 1966, Ptacek and Sander 

investigated the ability of listeners to differentiate the voices of 

adults under age thirty-five frora adults over age sixty-five. Speech 

raaterials for the listeners included a prolonged production of the 

phonerae /a/, a reading saraple played backwards, and a reading saraple 

played forwards. The listeners were able to differentiate the voices 

of the younger adults from those of the older adults with such accur-

acy that statistical tests were unnecessary. Phrasing, rate, hesi-

tancy, quality, voice breaks, intensity, and vitality were listed by 

the listeners as the clues which influenced their judgraents. 

Since there is evidence to suggest that people can forra certain 

irapressions about a speaker frora his voice alone, it is probable that 

sirailar influences may affect an individual listening to a hoarse 

voice. In other words, it is possible that the higher incidences of 

hoarseness in rainority groups reflected in the Horton (1972) and 

Bulian (1973) studies reflect certain biases rather than a valid con-

dition. One way to minimize the influence of accent and language on 

listeners and to force them to rate only the desired voice quality is 

through the use of a raethod developed by Sherman (1954). She used 
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backwards playing of speech samples to eliminate a "halo effect," a 

contamination of judgments by irrelevant factors, such as pitch, 

articulation, and cues "associated with particular disorders of voice" 

(pp. 312). She concluded from analysis of her results that judgraents 

of speech samples played backwards are raore valid than when the samples 

are played forwards and that differences are more obvious when the sara-

ples are played backwards. This raethod seeras to be accepted as a valid 

technique and has been used in other studies involving voice and articu-

lation (Spriestersbach and Powers, 1959; Sherman and Jensen, 1962; Van 

Demark, 1964). It was also employed in the present study which deals 

with racial-ethnic influences on hoarseness. 

Stateraent of the Problera 

The purpose of the present study was to investigate the racial 

and ethnic influences on the deterraination of degree of hoarseness in 

children. The specific questions asked were: 

1. Would differences between ratings received by Black, White, 

and Mexican-Araerican children on forward played speech saraples remain 

when the factors of accent and language are elirainated through the use 

of backward played speech samples? 

2. Are there any differences between ratings received by males 

and females under the conditions described above? 



CHAPTER II 

METHODS AND PROCFDURES 

Subject Selection 

The subjects for this study were chosen from a group of 251 West 

Texas school children who participated in a study concerning incidence 

of hoarseness (Bulian, 1973). The subjects were distributed among 

three racial-ethnic groups, Mexican-American, Black, and White. Each 

of the three groups was composed of thirty children, fifteen feraales 

and fifteen raales. 

The age and grade distribution of the subjects in this study was 

deterrained by the availability of children of each grade, sex, and 

racial-ethnic group in the Bulian (1973) study. A child in one racial-

ethnic group was matched with a child in each of the other two groups, 

according to sex, grade, and the hoarseness severity ratings assigned 

to each child in the Bulian study. For example, a Black raale in the 

third grade with a specific hoarseness rating was matched with a Mexi-

can-American third grade male and a lAniite third grade male with an 

identical, or closely similar, severity of hoarseness rating. The 

children exhibited differing degrees of hoarseness according to the 

severity of hoarseness ratings assigned to them by judges in the Bulian 

(1973) study and were included to provide a raore coraplete representa-

tion of range of hoarseness. A detailed breakdown of the subjects of 

this study of each racial-ethnic group by grade and sex is presented 

in Appendix A. 

12 
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Speech Materials 

The speech sample of each child consisted of the child saying his 

narae, the narae of his school, the narae of his teacher and his grade, 

counting from one to ten, and sustaining phonation of the phoneme /a/ 

for five seconds. Each speech saraple was approxiraately twenty-five 

seconds in duration. The speech saraples of the ninety children were 

later presented to a group of listeners for rating purposes. The 

speech saraples were obtained frora tapes used in the Bulian (1973) study 

which were originally recorded in a sraall quiet room of each child's 

school. 

Experimental Tapes 

Speech samples of the ninety subjects were dubbed from the tapes 

used in the Bulian (1973) study onto two experimental tapes. One tape 

presented the speech samples in a regular forward manner and the sec-

ond tape presented the same speech samples in a backward or reverse 

raanner. The tape recorded speech saraples of the subjects were arranged 

in a randora order using random numbers tables. The equipraent used in 

making the forward experimental tape included two Sony Sonymatic tape-

corders with raonaural tapeheads and a Model SDM 1 Sansui raicrophone. 

The recording tape was Type 1279 Capital 2 Low Noise Recording tape of 

1.5 rail polyester. The forward experimental tape was recorded at 7.5 

in/sec from a Bulian master tape recorded at 3.75 in/sec. The higher 

recording speed was selected to miniraize cumulative tape hiss on the 

experimental tapes. Each speech sample was preceded by the words 
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"Subject number ..." which were recorded onto the tape by the experi-

menter. Each sample was followed by a five second silent period to 

allow the judges time to write their ratings. 

The backward experimental tape was made using the following equip-

ment: one Model 64 Tandberg 4-track recorder, one Sony Sonymatic tape-

corder with monaural tapehead, and a Model SDM 1 Sansui microphone. 

The recording tape was Type 1279 Capital 2, Low Noise Recording tape 

of 1.5 mil polyester. Also in this case, the experimental tape was 

recorded at 7.5 in/sec. 

To record the backward experiraental tape, the two track forward 

raonaural tape was played on the Tandberg recorder, which had selective 

playback channelization capability. When the forward experimental 

tape was played on the Tandberg, track two or the lower track of this 

tape passed in reverse over the track two head of the Tandberg recorder. 

Track one playback function on the Tandberg was turned off and track 

two playback pickup was turned on, thus providing for a reverse play-

back pickup of the monaural track two by the stereo track two pickup. 

A diagram of this procedure is presented in Figure 1. 

The backward experimental tape presented the speech samples in a 

reverse order of appearance of the presentation on the forward tape, 

as it was impossible to splice in original order tape which was 

recorded on multiple tracks. Each speech saraple was preceded by the 

words "Subject number ..." which were recorded onto the backward tape 

by the experimenter. Each speech sample was followed by a five second 

silent period to allow the judges to write their ratings. 
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Training Tape 

Prior to listening to the experimental tapes, the judges heard a 

training tape. This tape consisted of fourteen speech samples, seven 

forward and seven backward, not included on the experiraental tapes and 

which were judged by the experimenter to be representative of the range 

of severity of the speech saraples on the experiraental tapes. The pur-

pose of the training tape was to familiarzie the judges with the rating 

task required on the experimental tapes and to acquaint thera with the 

speech samples, particularly the unintelligible backward speech saraples. 

Tandberg recorded playback head (stereo) 

raonaural tape 
2 channel 

recorded 

recorded { ** 

tape raoveraent 

raonaural tape 
2 channel 

* * * 

Sony recorded playback head (monaural) 

* channel 1 stereo pickup - turned off 

** channel 2 stereo pickup - turned on 

*** reverse playback recorded on monaural channel 1 

Figure 1. Diagram of stereo and monaural tapehead arrangement 
used in recording the backward experimental tape. 
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Procedures 

The experimental tapes and one training tape were presented to 

forty judges, who were undergraduate students enrolled in Speech Path-

ology and Audiology classes at Texas Tech University. The group of 

judges included thirty-eight White students, one Black student, and one 

Oriental student. Of the forty judges, two were male and thirty-eight 

were female. The tapes were presented to approximately half the judges 

at a time on two successiveweekends. The judges listened in a class-

room and were seated in a circle around a Fisher Model 80 Wide Surround 

speaker with each judge approximately eleven feet from the speaker. 

The tapes were played on a 3M Wollensack recorder, Model 1520. Approx-

imately half the judges heard the forward tape prior to the backward 

tape; the remaining judges listened to the backward tape before hearing 

the forward tape. This was done in order to counterbalance order effect. 

As the judges listened to the recorded speech samples, they inde-

pendently rated each sample on a seven point, equal appearing interval 

scale of severity of hoarseness, with 1 representing the least amount 

of hoarseness and 7 representing the greatest amount of hoarseness. The 

judges indicated their severity rating by writing the number of thelr 

rating on the appropriate rating form opposite the identifying number of 

the speech sample. Separate rating forms were used for the forward and 

the backward tape and the forward rating forms were collected prior to 

presentation of the backward tape. 

Prior to the listening tasks the judges read the following instruc-

tions: 
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nstructions to the Judges 

You are asked to judge a series of tape recorded speech 
samples of school-age children. Each sample includes connec-
ted speech and a sustained phonation of the vowel "ah." You 
are to judge each sample in relation to a seven point scale of 
severity of hoarseness. Hoarse voice quality is difficult to 
define because it is a matter of subjective evaluation. For 
the purposes of this experiraent, hoarseness is defined as a 
voice accompanied by sorae noise coraponent and is rough, un-
pleasant and husky sounding as if the speaker were having dif-
ficulty producing a "clear" or "strong" voice. 

You are to rate each speech sample on a seven point scale 
of equal intervals - 1 to 7 - with 1 representing the least 
hoarseness and 7 representing the raost severe hoarseness; 4 
represents the midpoint between 1 and 7 with respect to sever-
ity, with the other numbers falling at equal distances along 
the scale. Do not atterapt to place saraples between any two of 
the seven points but only at these points. Each speech saraple 
is preceded by the words "Subject number ..." Please make 
your judgment by writing the nuraber of your judgraent on the 
response sheet to the right of the identifying nuraber of the 
speech saraple. You will be judging two experiraental tapes -
speech saraples played in a forward manner and speech samples 
played in a backward manner. It is important that you make 
your judgments only in regard to the degree of hoarseness, 
disregarding other voice parameters, articulation errors, or 
accents. Make your judgments only after listening to the 
entire speech sample. There is a pause after each sample so 
that you can make your rating. Rate each sample even if you 

must guess. 
Before you judge the experimental tapes, you will hear a 

training tape. The purpose of the training tape is to acquaint 
you with the type of speech samples you will be judging and to 
give you practice in the rating task. Rate these samples in 
the same manner prescribed on the rating form for the training 
tape. 

Analysis of Data 

An individual child who participated in the study received two 

scores of severity of hoarseness~one for the forward tape and one for 

the backward tape. Each of these two scores was based on the mean 

hoarseness severity ratings assigned to the child by the forty judges. 
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There were six groups of fifteen children each (a female group and a 

male group for Mexican-Americans, Blacks, and Whites) whom the judges 

rated on each of the two raanners of tape presentation. After individ-

ual subject scores were obtained, the experiraenter derived group means 

and standard deviations. To assess the statistical significance of 

group differences, a 3 X 2 X 2 analysis of variance was executed. The 

three main effects in the design were ethnicity (A) , sex (B) , and direc-

tion of tape presentation (C). The interaction effects studied were 

A X B , A X C , B X C , and A X B X C. The .05 level of confidence was 

predetermined as acceptable for significance. 



CHAPTER III 

RESULTS—DISCUSSION 

Raw Data—-Individual and Group 

Individual subject scores for severity of hoarseness which were 

based on the average ratings of forty judges were presented in Appen-

dixes C, D, and E. The raean scores and standard deviations that were 

then calculated for the fifteen raales and fifteen feraales in each of 

the three racial-ethnic groups and for each direction of tape presen-

tation are presented in Table 1. 

TABLE 1 

SUMMARY OF GROUP MEANS AND STANDARD DEVIATIONS FOR ALL SUBJECTS 
BASED ON RATINGS RECEIVED ON THE FORWARD (F) 

AND BACKWARD (B) EXPERIMENTAL TAPES. 

Male Feraale 
Mean SD Mean SD 

Mexican-Araerican 

Black 

White 

F 

B 

F 

B 

F 

B 

3 .45 

3.80 

3.56 

4.18 

3.57 

4 .12 

.55 

.73 

.92 

1.17 

1.15 

.87 

2.81 .64 

3.42 .46 

3.26 .92 

3.83 .79 

2.66 .77 

3.27 .75 

The figures presented in Table 1 indicate several patterns. 

First, the araount of perceived hoarseness for both males and females 

19 
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in each racial-ethnic group was greater for the backward tape than for 

the forward tape. Second, in each racial-ethnic group and under both 

conditions of tape presentation, raales received higher, or raore severe, 

hoarseness scores than the females. Thirdly, the scores received on 

the backward tape or the forward tape by males and feraales did not vary 

greatly among the three racial-ethnic groups. 

Inspection of the figures presented in Appendixes C, D, and E showed 

that the scores received by the majority of the children followed these 

three group patterns. In almost all individual cases, the scores 

received on the backward tape were higher than the scores on the forward 

tape and males tended to receive higher scores than females of the same 

racial-ethnic group. More importantly in view of the purposes of this 

study, no one racial-ethnic group appeared to receive scores that were 

substantially different frora scores received by children in the other 

groups. Overall, it appeared that the group tendencies were adhered to 

by raost of the subjects. 

Results of Statistical Analysis 

To determine the statistical significance of the above mentioned 

tendencies, a 3 X 2 X 2 analysis of variance was conducted with ethnic-

ity (A) and sex (B) as between groups factors and direction of tape 

presentation (C) as the within groups factor. Table 2 presents the 

summary of this analysis of variance. 

The null hypothesis of the difference between raalcs and feraales 

(B factor) was rejected (p<.01) and the null hypothesis ot no 
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TABLE 2 

SUMMARY OF ANALYSIS OF VARIANCE TESTING DIFFERENCES AMONG 
MEAN SCALE VALUES OF SEVERITY OF HOARSENESS OBTAINED 

FOR NINETY SUBJECTS UNDER TWO CONDITIONS OF TAPE 
PRESENTATION. 

Source df ss ms F P 

Ethnicity (A) 2 4.139 2.069 1.690 ^ .05 

Sex (B) 1 14.723 14.723 12.022 < .01 

A X B 2 2.439 1.219 0.996 >.05 

Direction (C) 1 13.668 13.668 101.825 < .001 

A X C 2 0.112 0.056 0.417 > .05 

B X C 1 0.077 0.077 0.573 > .05 

A X B X C 2 0.161 0.080 0.599 > .05 

difference between the two directions of tape presentation (C factor) 

was rejected (p<.001). The null hypothesis of no difference among 

racial-ethnic groups (A factor) could not be rejected. This means 

that the answer to the foremost question of this study, that of suspec-

ted perceived differences araong racial-ethnic groups, would seem to be 

negative. The null hypothesis of no interaction between ethnicity and 

sex (A X B), ethnicity and direction (A X C), sex and direction (B X C) , 

and ethnicity and sex and direction (A X B X C) could not be rejected. 

The F ratio of 12.02 (p<.01) for the sex factor (B) showed that 

the mean of all the scores received by the males was statistically dif-

ferent from the mean of all scores received by the females. The result 
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of the statistical test for the sex factor substantiated the tendencies 

suggested in Table 1, where it was observed that the hoarseness sever-

ity scores for the females were always lower than the severity scores 

for the raales of the sarae racial-ethnic group. 

That the direction factor (C) was significant (F ratio of 101.86, 

p<.001) also substantiated the tendency observed in Table 1, that the 

scores received by one sex group on the backward tape were larger than 

the scores received by the same sex group on the forward tape. Frora 

Table 1, it can be seen that the sraallest raean for feraales on the back-

ward tape is larger than the largest raean received by females in any 

racial-ethnic group on the forward tape. This same relationship in 

scores is also noted for the male subjects. 

Although the differences between the group means on the forward 

and backward tapes were statistically significant, the absolute values 

of the differences were rather sraall (the differences between forward 

and backward raeans for racial-ethnic and sex groups ranged between .35 

and . 65) . In spite of the f act that the group raeans showed higher 

ycores for the backward tape, the question remained as to whether the 

individuals within a group retained a similar order of severity under 

both conditions of tape presentation. In other words, did the individ-

ual subjects maintain a similar position in their racial-ethnic group 

in terms of severity of hoarseness? To determine more exactly the 

nature of the relationship between individual forward and backward 

scores, Pearson's product-moraent correlation coefficients (Williams, 
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1968) between individual forward and backward scores were computed for 

each of the six groups. The scores used for these correlation coeffi-

cients are those found in Appendixes C, D, and E. The r values are 

presented in Table 3. 

TABLE 3 

PEARSON'S PRODUCT-MOMENT CORRELATIONS COMPUTED BETWEEN 
FORWARD AND BACKWARD MEANS FOR EACH CHILD BY 

SEX AND RACIAL-ETHNIC GROUP. 

13 

13 

13 

13 

13 

13 

< .01 

> .05 

< .01 

< .01 

< .01 

< . 0 1 

Data Source r df 

Mexican-American males . 68 

Mexican-American females .47 

White males .84 

White females .93 

Black males .85 

Black females .89 

All coefficient values were statistically significant at the one 

per cent level except that for Mexican-American feraales. The values 

indicated that, In all cases, the forward and backward scores varied 

together positively. The values of r do suggest that if a child was 

rated as hoarse on the forward tape, he was rated as soraewhat more 

hoarse on the backward tape. These values also suggest that, while 

the backward presentation of speech samples resulted in different 

scores, it did not result in a substantially different severity order-

Ing of the children. In other words, a child who was rated as most 
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hoarse among a particular racial-ethnic group on the forward tape was 

likely to be similarly rated on the backward tape. Considering that 

the correlation values were computed from subjective ratings based on 

individual perceptions, the correlations are rather high for the White 

and Black subjects. The correlation values for the Mexican-American 

subjects seem to the experimenter to be considerably lower. 

General Discussion 

The results of this study indicated that differences in ratings 

of severity of hoarseness assigned to raembers of the three racial-

ethnic groups were not statistically significant either on the forward 

or on the backward tape (where articulation and accent contaminations 

were ef f ectively reduced) . The raain conclusion to be drawn is that 

although the rating of hoarseness seemed to be influenced by some irre-

levant speech characteristics, the ratings did not reflect racial-ethnic 

biases on the part of the raters. This conclusion can be generalized, 

of course, only to White listeners who perform the rating task based on 

tape recorded materials. The responses of listeners to audio-visual 

presentations or to face-to-face situations raight be quite different. 

In any event, the suspicions of Horton (1972) and Bulian (1973) 

that the higher incidence of hoarseness in Black and Mexican-Araerican 

children was due to judges' reactions to the subjects' typical speech 

characteristics is not supported by the results of the present study. 

Thus, the assessraent of voice quality would seera to involve a more 

valid process than the assessraent of other speech deviations. The 
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general trends of the present results, that is, lack of clear racial-

ethnic stereotypes on the part of the judges, is different frora that of 

other researchers who investigated relationships between speech saraples 

of different language and ethnic groups and differential reactions of 

listeners attributable to the spoken language (although the judges were 

rating personality traits rather than specific voice qualities). 

Moshe, Bogo, and Larabert (1962) and Larabert et al. (1960) concluded that 

the judges' evaluations reflected community-wide stereotypes of the 

groups studied (English and French speaking Canadians and Jews speaking 

with a distinctive English accent). 

However, several studies in which the technique of backward play-

ing of speech samples was used to investigate other voice qualities 

have arrived at soraewhat similar conclusions to those of the present 

study with respect to the technique's effectiveness. Sherman (1954) 

felt that differences in nasality were more obvious when the samples 

were played backwards, although there were no significant differences 

between forward and backward conditions, since the spread of the means 

along the severity nasality continuum was greater for the backward 

samples. Her findings on harsh voice samples (Sherman, 1954) again 

indicated that differences in speech samples were more obvious during 

a backward presentation. In that case, the mean scale values of sever-

ity of harshness were greater for passages played backward than for 

those played forward. 

Sherman's studies showed that the qualities of nasallty and harsh-

ness were raore apparent on backward playing. She interpreted her 
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findings to indicate that listeners were influenced by effectiveness 

in conveying raeaning in judging the forward tape. Because also in the 

present study the voice quality of hoarseness was raore apparent on the 

backward playing, similar interpretations may be applied. It seeras now 

fairly well established that the backward playing technique removes 

many irrelevant factors in judging voice quality and may be, therefore, 

somewhat more valid. The high positive correlations between forward 

and backward ratings in the Sherman studies and in the present study 

(except for Mexican-American subjects) also emphasize the good relia-

bility of the backward technique. 

The finding of significant differences in degree of hoarseness 

between males and females irrespective of racial-ethnic group is also 

of interest. Other studies (Mills and Streit, 1942; Morley, 1952: 

Baynes, 1966; Horton, 1972; Silverraan and Ziramer, 1975) found that more 

males are identified as being hoarse than are females. Males may be 

raore prone to hoarseness because they are placed under greater compe-

titive stress and are encouraged to engage in more strenuous activ-

ities. Inasrauch as this is a valid cause it may also influence the 

degree of hoarseness. It is not clear in what way, if at all, the ages 

of the subjects influenced the difference between sexes, but it is 

interesting to note here that most of the feraale children who parti-

cipated in this study were in higher grades than were raost of the male 

children. In this regard, Silverraan and Zimraer (1975) reported that 

the incidence of hoarseness was higher in lower grades than in higher 

grades. 
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Finally, the results of this study point toward additional research 

that needs to be done in this area. Sorae suggestions include the follow-

ing: 

(1) Replication of this study with controls set upon judges' sex, 

race, and knowledge of the racial-ethnic raerabership of the subjects. 

(2) Ability of listeners to deterraine the racial-ethnic group of 

subjects by hearing voice samples only. 

(3) Replication of this study with controls on the age and grade 

distribution of male and female subjects. 



CHAPTER IV 

SUMMARY 

The general purpose of this investigation was to study possible 

racial and ethnic influences on the rating of severity of hoarseness in 

children. Specifically, did the relationships between the three racial-

ethnic groups on the forward tape reraain when contaminating factors were 

eliminated through the use of backward played speech samples and did any 

differences between male and female subjects appear under either direc-

tion of tape presentation? The method of backward playing of speech 

samples as popularized by Sherman (1954) was used because this technique 

was thought to eliminate contamination of judgments by irrelevant factors, 

The subjects were ninety school age children who were distributed 

among three racial-ethnic groups, Mexican-American, Black, and White. 

Each of the racial-ethnic groups was composed of thirty children, fifteen 

males and fifteen females. A group of forty judges heard speech samples 

of all the subjects played under two conditions—forward and backward— 

and rated the amount of perceived hoarseness on a seven point scale, with 

1 representing the least amount of hoarseness and 7 representing the 

greatest amount of hoarseness. Each child thus received two ratings of 

hoarseness from each judge, one for the forward tape and one for the back-

ward tape. Mean scores for each child were computed based on the ratings 

of the forty judges. Group means and standard deviations were then 

derived for six groups of children, a male group and a female group for 

Mexican-American, Black, and White, whom the judges rated under the two 

directions of tape presentation. 

28 
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Scores were analyzed using a 3 X 2 X 2 analysis of variance. The 

effects of ethnicity, sex, and direction of tape presentation and the 

interactions of ethnicity, sex, and direction were examined. Pearson's 

correlation coefficient r was computed between individual forward and 

backward scores for children of the six groups mentioned previously. 

The main results of the study were as follows: 

(1) Scores received by members of the three racial-ethnic 

groups were not statistically different. 

(2) Scores obtained by male subjects were significantly 

higher than scores received by female subjects. 

(3) The direction of tape presentation was a significant 

factor. The backward scores were significantly higher than the forward 

scores, for both males and females of all racial-ethnic groups. 

(4) Interactions between ethnicity, sex, and direction of 

tape presentation were not statistically significant. 

(5) Individual forward and backward scores were rather highly 

correlated for all but one of the six groups of children. 

From the results of this study, it can be concluded that there was 

not clear evidence to support the existence of, or lack of, a biasing 

influence on judging ratings of the forward audio-tape recorded voice 

samples. On the other hand, it can be concluded that racial-ethnic fac-

tors did not exert a biasing influence on the backward tape. The backward 

technique appears to be an equally reliable method in rating voice quality 

although the consistency of the validity of this technique as applied to 

rating voice quality is not clearly indicated. 
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APPENDIX A 

DISTRIBUTION BY GRADE AND SEX OF THE THIRTY SUBJECTS 
IN EACH RACIAL—ETHNIC GROUP 

Crade Number of Males Nuraber of Females 

2nd 4 2 

3rd 5 2 

4th 3 3 

5th 2 5 

6th 1 3 

_ _ _ _ _ _ _ 
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APPENDIX B 

INDIVIDUAL SCORES FOR THIRTY MEXICAN-AMERICAN SUBJECTS BASED 
ON SEVERITY OF HOARSENESS RATINGS OF FORTY JUDGES 

Forward 

2 .95 

3 .85 

2 .75 

3 .68 

4 .10 

2 .73 

3 .58 

3.10 

2 .78 

3.70 

4 .05 

3 .13 

3.00 

4 .23 

4 .05 

15 Male 

-

-

-

-

— 

-

-

-

— 

— 

-

— 

-

— 

-

Sub j e c t s 
Backward 

3.73 

4 .35 

4 .28 

3 .28 

4 .53 

3 .03 

3.53 

3.15 

3.00 

3.78 

4 .05 

3.15 

3.18 

4.60 

3 .98 

15 
Forward 

2 .43 

2.10 

2.78 

2 .48 

2.88 

1.95 

2.68 

4.53 

2.90 

3.70 

2.45 

2.73 

3.08 

3.05 

2.48 

Feraale 

-

-

-

— 

-

-

-

-

-

-

-

-

-

-

^ 

Subjec t s 
Backward 

2.90 

3.68 

3.80 

3.93 

3.00 

2.40 

3.18 

4.03 

2.88 

3.55 

3.30 

3.75 

3.43 

3.78 

3.65 



APPENDIX C 

INDiyiDUAL SCORES FOR THIRTY BLACK SUBJECTS BASED ON 
SEVERITY OF HOARSENESS RATINGS OF FORTY JUDGES 
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15 Male 
Forward 

2.05 

4.63 

3.83 

5.23 

3.58 

4.33 

2.83 

3.30 

3.80 

2.60 

Subj 

— 

-

-

— 

-

-

— 

-

— 

-

ects 
Backward 

3.35 

4.63 

4.75 

6.88 

4.43 

4.58 

3.78 

3.70 

3.13 

3.08 

15 Female 
Forward 

3.16 

2.70 

3.40 

2.83 

2.40 

3.15 

4.05 

2.53 

3.10 

3.30 

Subji 

_ 

-

-

— 

-

-

-

-

-

.. 

ects 
Backward 

4.30 

3.13 

4.38 

3.93 

2.88 

3.33 

4.60 

3.25 

3.33 

3.38 

2.50 2.63 5.75 5.38 

4.83 5.58 3.88 4.63 

3.53 4.28 1.68 2.65 

2.70 3.68 3.10 3.68 

3.70 4.18 3.88 4.63 
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APPENDIX D 

INDIVIDUAL SCORES FOR THIRTY WHITE SUBJECTS BASED ON 
SEVERITY OF HOARSENESS RATINGS OF FORTY JUDGES 

15 Male Subjects 
Forward Backward 

3.38 

6.13 

3.90 

2.85 

3.20 

2.53 

2.58 

2.95 

3.88 

5.25 

5.18 

4.23 

4.38 

3.25 

3.30 

3.58 

15 Female Subjects 
Forward Backward 

2.78 

2.60 

2.53 

2.58 

2.03 

2.43 

2.53 

4.55 

3.55 

3.63 

3.10 

3.30 

2.73 

2.70 

2.55 

5.25 

2.50 2.88 2.58 3.23 

4.38 4.63 1.91 2.45 

2.93 3.05 1.88 2.63 

4.48 4.48 2.05 3.00 

3.85 5.10 2.35 3.20 

5.58 5.40 4.23 4.43 

2.30 3.28 2.90 3.23 






