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CHAPTER I 

INTRODUCTION 

General Purpose; Rationale 

Hoarseness is a well known phenomenon. It occurs in 

both adults and children. Recent studies (Baynes, I966; 

and Horton, 1972) demonstrated that the incidence of voice 

disorders in children, particularly hoarseness, is larger 

than had previously been estimated by speech pathologists 

and other professionals. 

Frequently hoarseness is associated with various laryn

geal pathologies and/or with some degree of emotional mal

adjustment. Although the degree of severity of hoarseness 

is frequently related to the severity of the pathological 

laryngeal condition, this is not always the ease. There

fore, theoretically at least, any degree of hoarseness may 

be of significance. However, because hoarseness is often 

a temporary phenomenon which accompanies and subsides with 

the common cold, it seems to be overlooked by the general 

public as well as physicians and speech pathologists. When 

hoarseness of unknown origin persists for more than several 

weeks, it usually requires medical attention and/or voice 

therapy. 



Speech pathologists are primarily interested in, and 

provide theraputic services to, individuals who exhibit 

persistent hoarseness. Nevertheless, the speech patholo

gist should not neglect the possibility that hoarseness of 

short duration could eventually develop into persistent 

hoarseness. For example, Greene (1964) states that babies 

who are hoarse after excessive crying may be those who 

later develop persistent hoarseness. 

Although research suggests that the incidence of 

hoarseness is apparently quite high, there is very little 

scientific data concerning the course and development of 

hoarseness over a long period of time. Obviously, more 

incidence studies of a longitudinal nature are needed in 

order to describe hoarseness and its medical and communica

tive significance. Following this line of logic the present 

investigation concerns itself with the study of hoarseness 

over a one-year period. 

Review of Related Literature 

The research concerning hoarseness will be discussed 

according to the following sub-titles; Definition; 

physiological properties of hoarseness; acoustic properties 

of hoarseness; etiology of hoarseness; significance of 

hoarseness; and the incidence of hoarseness. 



Definition of Hoarseness 

The terra "hoarseness** is used in many different 

disciplines to describe a certain type of voice quality. 

Although the term is used extensively, there is no one 

specific definition of hoarseness which is commonly 

acceptable. Even experts differ in their definitions of 

the term. Baynes (I966, pp. 172 and 173) states that "the 

definition of hoarseness in the literature and those now in 

common use are confusing and inadequate." He cites that 

Jackson and Jackson (1959)t Berry and Eisenson (1956), 

and Stedman (I96I) used the following adjectives in their 

definitions of hoarseness: "Rough used seven times, harsh 

seven times, grating five times, lower in pitch, discor

dant, breathy and husky used four times, and harsh-husky 

used once," (pp. 172 and 173)• Less sophisticated terras 

such as strained, course and raspy have often been used 

when describing hoarseness (Weston, 1972). Other confusing 

terms such as throaty-husky, hollow, and harsh-breathy have 

also referred to hoarseness. The main reason behind the 

creation of such confusing terras to describe similar 

changes of vocal quality is that hoarseness has been 

defined and described purely on the basis of auditory 

perception of the individual listener. Because listeners 

differ in their experiences and judgements, their per

ceptions of hoarseness differ. 



Acoustic Properties of Hoarseness 

In an attempt to establish a more reliable concept of 

hoarseness, application of more objective methods of study

ing hoarseness have come about. Isshiki, Yanagihara and 

Morimoto in 1966 found the following in hoarse voices: 

(1) aperiodicity of the fundamental frequency, (2) noise 

components and frequency variation which were closely 

related to each other, and (3) an increase in noise com

ponents of the voice which intensifies the frequency varia

tion. Weston (1972) states that studies revealed that noise 

components were present in the fundamental frequency as well 

as the higher formants (particularly the third) which gave 

rise to hoarseness. Yanagihara (1967a) used speetographie 

analysis in the study of ten adults with varying degrees of 

hoarseness. He found that the range and energy of noise 

present in the voices of these hoarse individuals varied 

with the perceived degree of hoarseness. This was found to 

be more evident in the vowels /a/, /^/i and /i/ than in the 

vowels /u/ and /:>/. His further findings suggest that the 

acoustic properties of hoarseness are determined mainly by 

the interaction of three factors: (1) noise components in 

the main formants of each vowel, (2) high frequency noise 

components above 3OOO Hz., and (3) the loss of high fre

quency harmonic components. These three factors were more 

pronounced with the progression of the severity of hoarse

ness (1967b). 
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Investigation of acoustic waves (Coleman and Wendahl, 

1967; Lieberman, 1963? Moore and Thompson, 1965; Wendahl, 

1963) have revealed that rapid, random variations in the 

periods and amplitudes of successive cycles are associated 

with the perceived roughness of the signal. Recent speeto

graphie investigations have suggested that the level of 

spectral inharmonics or noise components in a vowel is 

related to the perceived roughness of the vowel. Two inde

pendent investigation, Sansome and Emanuel (1970) using 

20 adult male subjects, and Lively and Emanuel (1970) using 

20 adult female subjects, revealed for both sexes a rela

tionship between measured vowel spectral noise levels and 

roughness ratings. Nessel (i960) reported that increased 

spectral noise accompanies increased hoarseness in human 

vowel production. Therefore, it becomes evident that the 

acoustic output of the speaker is closely related to the 

perception by the listener. 

Physiological Properties of Hoarseness 

Auditory perception of hoarseness is influenced by 

many factors. A direct relationship between the acoustic 

changes in the voice and the physiological mechanism 

involved in hoarse voice production does seem to exist. 

Moore and Thompson (I965) feel that hoarseness is a result 

of some type of abnormal vocal fold vibration. Yanagihara 

(1967a) states that the production of noise and the changes 

in harmonic components are thought to be originated from 



imperfect modulations of the air stream and from subsequent 

turbulanee in the flow of air at the level of the glottis. 

Moore (1972) further states that the common factor in all 

cases of hoarseness is noise of relatively high frequency 

produced by "unstable" or "transient vibrations." The sur

faces of the vocal folds, particularly the outer edges were 

given as the source of these transient waves. They are 

created on the vocal folds by any condition that would 

interfere momentarily with the normal cycle of vibrations. 

Moore catagorizes the sources of laryngeal transients into 

four groups: (1) accumulation of sticky mucus secretions 

in the larynx, (2) relative flaceidity of one or both vocal 

folds, (3) addition of mass of the folds, and (4) distrue-

tion of all or part of the fold. 

Etiology of Hoarseness 

Hoarseness may be caused by a single factor or a com

bination of factors. Usually hoarseness is thought to have 

some orgsinie basis or it can stem from poor habits of pho-

nation (Murphy, 1964). Palmer (1956) states that hoarse

ness indicates that the laryngeal mechanism has failed par

tially or totally in one or more of its three major func

tions, approximation, tension and vibration. Should any of 

these movements be interfered with, hoarseness may result. 

The cause of voice problems exists on a continuum with 

organic causes at one end and functional causes at the 

other (Moore, 1957; and Murphy, 1964). Congenital or 



acquired deviations lie at the structural end of this 

continuum. Voice problems due to emotional disturbances 

or poor voice standards lie at the functional end of the 

continuum. Several authors (Moore, 1957* Murphy, 1964; 

Sokoloff and Rieber, I966) state that this continuum is a 

two way path because a pathology can result in a poorly 

fiinctioning mechanism or a poorly functioning voice mech

anism can result in organic changes or an organic condition. 

Brodnitz (I965) states that it is hard to make a distinc

tion between organic and functional factors when deciding 

the etiology of the voice problem. Some functional factors 

may accompany an organic voice disorder. Furthermore, a 

psychological reaction to an organic problem can cause the 

voice disorder to become more serious than it would normally 

be. The vocal dysfunction can continue after the organic 

element has disappeared. 

In the middle of the continuum lie structural or patho

logical changes that result from faulty use of the vocal 

mechanism. Wilson (1972) calls these "organic changes 

resulting from vocal abuse and vocal misuse." Brodnitz 

(1967) does not feel that patients who have developed an 

organic condition resulting from vocal abuse or misuse 

should be catagorized along with patients who demonstrate 

bona fide organic damage. 

Wilson (1972) states that the terms vocal abuse and 

vocal misuse are used separately for three purposes: 
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(1) determining etiological factors, (2) evaluative pur

poses, and (3) voice therapy practices. Vocal abuse results 

in trauma to the vocal folds. It can be thought of as 

speech habits which can cause injury to the folds (Holinger, 

Schild, and Maurizi, I968). Common types of vocal abuse are 

as follows: shouting, screaming, cheering, strained vocali

zations, excessive talking, reverse phonation, explosive 

release of vocalization, abrupt glottal attack, throat 

clearing and coughing. Cigarette smoking, intake of alco

hol, and working in dusty places can be vocally damaging in 

some adolescents (Wilson, 1972). 

Improper use of pitch and loudness are types of vocal 

misuse. One example is talking in presence of high noise 

levels. Often there is not a clear distinction between 

vocal abuse and vocal misuse. There can be interaction 

between the two with elements of each present. These two 

improper vocal practices may be more pronounced in some 

children due to their living environments. Many times loud 

talking families and/or large families percipitate these 

poor vocal habits. Several of the children with laryngeal 

dysfunction who Lore studied in 1950 lived in environments 

conducive to abuse and misuse of the voice (Wilson, 1972). 

Zerffi (1939) states that mismanagement of the laryn

geal mechanism cannot only cause damage to the vocal folds 

but may also interfer with muscular coordination needed to 

produce a good voice. Wilson (1972) relates hyperfunction-



hypofunctional voice dysfunction to abuse or misuse of the 

voice. Brodnitz (1971) feels that many voice disorders, 

especially hoarseness, begin with excessive use of muscular 

force which Froeschels (1943) terms hyperfunction. After 

prolonged hyperfunctional use, the muscles become exhausted 

until they are unable to produce the normal degree of tonus. 

Weakening then sets in and there is reduced adductor action. 

Froeschels terms this process hypofunetion which results in 

what Brodnitz calls paretic hoarseness. 

Individuals usually begin with a hyperfunctional tense 

voice. Then if the voice is used excessively the hypofunc

tional element becomes more and more pronounced until it 

becomes the dominent vocal characteristic. The longer the 

vocal mechanism is exposed to the abuse of hyperfimction, 

the more frequent and pronounced the hypofunctional features 

become. At the end of this development the voice reaches 

the stage of complete exhaustion, from which it seldom 

recovers (Brodnitz, 1971). 

Hyperfunction of the vocal organs may result in various 

pathological conditions in the larynx which cause the voice 

to sound hoarse. These pathologies include the following: 

vocal nodules, polyps, polypoid changes, vocal fold thick

ening, hyperkeratosis, nonspecific laryngitis, hematomas, 

hyperemia of the vocal cords, and hyperplasia of the vocal 

folds (Wilson, 1972). If there is improper use of the vocal 

organs coupled with infection, chronic inflammation known 
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as chronic corditis may result (Moore, 1957). 

Greene (1964) states that children, particularly 

between the ages of 5 to 10 years, who yell excessively 

often display chronic hoarseness. She further states that 

the dysphonia is accompanied by chronic laryngitis. Also, 

the folds are sometimes swollen and do not completely 

adduct in the arytenoid region. Greene feels that in these 

cases of vocal strain the resultant vocal condition depends 

on the native constitution of the child, general health, 

resistance to colds, and the reaction to stress. 

Besides internal trauma caused by abuse or misuse, 

hoarseness may also be the result of external trauma to the 

larynx. Participation in sports or injury sustained from 

an automobile accident can cause laryngeal or neck trauma. 

Frequently in an automobile accident the neck is impelled 

upon the dash board or other obstruction within the ear. 

However, Novic (I967) states that children are less apt to 

obtain laryngeal and tracheal trauma in ear accidents than 

adults. Usually childhood laryngeal trauma occurs during 

normal play activities. Children frequently fall against 

a fence or against the handle bars of a bicycle during play. 

Hoarseness may be the result of a functional voice 

disorder in which there is nothing wrong with the vocal 

mechanism, but vocal quality is inappropriate. Many times 

these children display no visible dysfunction or pathology 

upon laryngoscopy. Moore, White, and von Leden (1962) 
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state that the voice disorder may be the result of unusual 

or abnormal vibratory pattern of the vocal folds in the 

absence of actual pathology. Frequently the hoarseness is 

more severe than any inflammatory lesion would warrent. 

Although the dysfunction may be of nervous origin, the 

improper use of the vocal organ may lead to the formation 

of an organic lesion (Perello, I962). Wilson (1972) gives 

the following causes of functional voice disorders: 

(1) psychological factors, (2) imitation, and (3) faulty 

learning. 

Murphy (1964) states that the following psychological 

factors cause functional voice disorders in children: 

(1) personality disturbances, (2) character defects, 

(3) emotional disturbances, and (4) disturbed parent-child 

relationships. He states that any single factor or a com

bination of these factors may cause the vocal dysfunction. 

Wilson (1972) states that any type of personality conflict 

may be revealed in a hyperfunctional voice problem. These 

psychological factors may cause vocal abuse which in turn 

could lead to an organic lesion of the vocal folds. Heaver 

(1958) looked at the vocal cords of 50 patients, ranging in 

age from three and one half to 73 years, from whom he had 

obtained psychiatric evaluations. He found that the vocal 

folds of each of the patients were reddened, swollen, and 

thickened or displayed nodules or polyps with hyperkinetic 

aetion of the vocal cords. It was his conclusion that a 
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disordered emotional state caused vocal abuse which could 

result in nodules or edematous fibromata. Callahan (1958) 

states that several people who display vocally abusive prac

tices frequently have emotional strain and insecurity in 

their immediate background. He investigated 20 adults with 

varying degrees of abuse of the vocal cords who were not 

able to develop a normal voice after removal of benign 

tumors. Psychological projective tests were given to these 

individuals. These tests revealed unstable emotional reac

tions including inadequacy, anxiety, and hostility. There

fore, it was Callahan's conclusion that continued vocal 

abuse may be caused by emotional disturbances which are 

characterized by unconscious conflicts and frustrations. 

A variety of conditions may contribute to hoarseness. 

These can include allergies, pubertal disturbances, pre

menstrual tension, and glandular or upper respiratory dis

turbances. 

The Significance of Hoarseness 

Hoarseness is a symptom of several laryngeal patholo

gies. Most otolaryngologists and speech pathologists feel 

that hoarseness is a danger signal of the larynx. Jackson 

and Jackson (1930) feel that hoarseness is the most impor

tant symptom of laryngeal disease and it is only absent 

when the cords and the motor mechanism is entirely free 

from disease. However, it should be reemphasize that 

hoarseness is not a disease in itself, but rather a symptom 
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of disease or disturbance in the larynx or along the course 

of the laryngeal motor nerve. It is often the first and 

only signal of serious local or systemic disease (von 

Leden, 1958). 

Several organic disorders of the larynx give rise to 

hoarseness. Of these organic disorders benign growths 

occurring in the larynx may be responsible for persistent 

hoarseness. The location of the growth has much to do with 

the occurrence of this symptom. A very small growth on the 

edge of the cords will produce considerable hoarseness, 

whereas, a growth of greater size located elsewhere may be 

present for a long period of time without noticeable effect 

upon the voice. 

Papilloma, a wartlike growth, is the most common type 

of benign growth in children (Wells, 1940). Cooper (I967) 

states that the etiology of this laryngeal disorder is 

unknown. However, he cites the following as possible 

causal factors: (1) trauma or vocal abuse and irritation, 

(2) virus infection, and (3) hormonal imbalance. The most 

frequent clinical symptom of this disorder is progressive 

hoarseness. The duration of the laryngeal papilloma in 

children and in adults is variable with reported cases 

ranging from 8 months to 20, 30, or even 40 years. How

ever, Holinger, Johnston, and Anison (1950) report frequent 

spontaneous disappearance of the lesions at puberty. 
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Other laryngeal growths may also be indicated by 

hoarseness. These are as follows: fibromata, myxomata, 

lipomata, and chondroraata. Cysts may also occur, however, 

they are generally located in the epiglottis (Wells, 

19^0). Another medical problem is laryngeal hyperkeratosis, 

a mass of accumulated keratin which may grow on the inner 

glottal margins, causing pronounced hoarseness. Patients 

who require intralaryngeal intubation for breathing during 

surgical procedures will occasionally experience laryngeal 

trauma from the tubing and develop hemagiomas or granulo

mas. Although these conditions can produce dysphonia, 

their effects are usually only temporary (Boone, 1971)• 

Vocal nodules and vocal polyps are other frequent 

benign lesions of the larynx. Arnold (I963) reported that 

several authors compared these growths to calluses and 

agree that their direct mechanical cause is hyperkenetic 

movements of phonation. Firzhugh, Smith, and Chiong (1958) 

reviewed 300 cases of benign lesions of the vocal cords. 

Pathologic diagnosis of vocal nodules was made in 134 of 

these patients, or in 44.7^. Wilson (I96I) stated that the 

voice of children with vocal nodules resembled that of a 

person with a cold or laryngitis. According to Moore (1957) 

nodules cause this undesirable voice by weighting or stif

fening the cords. The excess mucous that usually accom

panies a growth also increases the hoarseness. 



15 

Another type of benign lesion which is the result of 

abusive practices is contact ulcers (Boone, 1971). 

Brodnitz states that this type of lesion is primarily seen 

in hard-driving men who are under a great deal of pressure. 

However, hoarseness is not always a symptom of this dis

order (1967). 

The importance of hoarseness as a symptom cannot be 

better exemplified than in the occurrence of cancer of the 

larynx. Usually in the early stages of the disease, hoarse

ness is the only symptom. Early diagnosis is essential in 

order to save the life of the patient (Wells, 1940). 

Malignant tumors have also been reported as the cause of 

hoarseness in children, however, these cases are very rare 

(Wilson. 1972). 

Prolonged abuse/misuse of the voice or chronic infec

tion of the vocal folds may lead to various types of tissue 

changes (Boone, 1971). Jackson and Jackson (1959) list 

chronic edema, hyperplasia, hypertrophy, fibroid tumors, 

and chronic polypoid corditis as the common sequela of con

tinued abuse of the vocal folds. These disorders can 

result in hoarseness by increasing the mass of the vocal 

cords (Boone, 1971). 

Inflammatory lesion comprise by far the major portion 

of laryngeal disorders (von Leden, 1958). Pachydermia 

laryngitis, caused by abuse of the voice, results in a 

swelling of the tissue at the posterior extermity of the 
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glottis in the interarytenoid space and on the vocal 

processes. Acute laryngitis is another example of an 

inflammatory lesion and is usually the result of an upper 

respiratory infection or excessive vocal use. Repeated 

attacks of acute laryngitis can result in the chronic 

form. However, even without these acute attacks, chronic 

laryngitis is commonly seen in individuals who breathe 

habitually through the mouth, or in those who are exposed 

to dust, smoke, or irritating fumes. Chronic laryngitis 

may also be seen in smokers who inhale, drinkers who use 

strong alcohol to excess, and in those who are subject to 

suppurative diseases of the sinuses. Acute edematous laryn

gitis is an acute inflammatory lesion with edematous swell

ing of the membrane. If the swelling becomes too great, 

difficulty in breathing accompanies the hoarseness. This 

disorder is often preceded by an infection of the tonsil and 

peritonsillar tissue. In these cases talking is painful, 

and the voice is hoarse. Acute laryngitis peeular to chil

dren is called acute spasmodic laryngitis (False Croup). 

The child is usually hoarse during the day with frequent 

episodes of difficult breathing and coughing during the 

night. These attacks are only seen at night. Diptheria is 

usually termed true croup when it involves the larynx. 

The patient suffers difficulty in breathing and hoarseness 

as a result of the location of the pseudo-membrane in the 
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larynx. The symptoms are present day and night (Wells, 

1940). 

Disturbances in the innervation of the laryngeal 

muscles may be indicated by hoarseness. Hoarseness can 

indicate peripheral nerve involvement such as vocal cord 

paralysis, either unilateral or bilateral which may be eon-

genital or the result of trauma, growths, or illness 

(Holinger and Brown, I967). Although the exact incidence 

of vocal cord paresis is unknown, it is not frequently seen 

in children (Holinger, Johnston, and Kodros, I96I). Central 

lesions include bulbar paralysis, which may be associated 

with numerous diseases of the central nervous system, mul

tiple sclerosis, and tetanum. In these diseases, laryngeal 

involvement is commonly bilateral, consisting of weakness 

or paralysis of both cords, with varying degrees of hoarse

ness and dyspenea (von Leden, 1958). 

Von Leden (1958) states that "laryngeal manifestation 

of systemic disease are far more frequent than is generally 

assumed." Mild forms of hoarseness are often the result of 

endocrine disorders, particularly during altered thyroid 

metabolism. Muscular dystrophy may affect the intrinsic 

muscles of the larynx. 

Tuberculosis of the larynx may also be indicated by 

hoarseness. It should be considered possible in any anemic 

individual who coughs continually and suffers frequent 

attacks of hoarseness (Wells, 19^0). The voice may be weak, 
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veiled or muffled, and painful with much use. 

Syphilitic lesions may also appear in the larynx. The 

voice of these individuals is usually harsh-hoarse, 

raucous, but painless (Wells, 1940). 

Hoarseness may also accompany the change of voice in 

male adolescents (Curry, 19^9). Flatau and Guzmann (1908, 

as cited by Curry, 1949) found that out of 575 boys rang-

ing in age from seven to fifteen years, 339 exhibited some 

degree of hoarseness. Of the 575 boys examined 42% were 

reported as chronic. In this investigation hoarseness 

exhibited two definite peaks. The first peak was at age 

seven, where 66fo of the subjects exhibited the symptom. 

The second peak was between 13 and 14 years of age in 

which 58% of the boys were hoarse. Curry (1949) examined 

the voices of 80 boys. Forty of the boys were age 10 and 

forty were age 14. He found that 55% of the 10 year old 

subjects and 80% of the 14 year olds would be diagnosed as 

hoarse-husky. 

In many studies of children with hoarse voice quality 

authors have found a variety of percipitating causes for 

the hoarseness. Dyment, Klink, and Jackson (I968) took 

throat cultures of 1,307 ehildren with acute throat infec

tions to investigate the correlation between hoarseness and 

nonstreptoeoceal infection. One-fourth of the ehildren 

with hoarseness had B-hymolytic streptococci in their 

throats. Hallewell and Cole (1970) studied 22 patients 
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with isolated head and neck symptoms due to hiatus hernia. 

Twenty-one of the patients exhibited hoarseness. Bryee 

gind Cranston (1966) stated that cough and hoarseness are 

almost always associated with the etiology of prolapse of 

the laryngeal ventricle. This causes a protrusion of the 

ventricle between the false and true cords. Le Hench (1971) 

states that the incidence of separation of the linea alba 

(connective tissue in the middle of the abdomen from the 

sternum to the pubis) in dysphonic ehildren is about 80% as 

compared to 10% occurrence in the normal child population 

as a whole. 

Senturia and Wilson in I968 studied the otorhinolaryn-

gic findings of children with voice deviations. They found 

that persistent nasal obstruction, post-nasal drainage, 

granular pharyngitis and arytenoiditis accompanies chronic 

allergic rhinosinusitis and bronchitis. They feel that 

these factors predispose the ehildren to recurrent hoarse

ness. Green (1964) gives another cause for persistent 

hoarseness. She states that babies who are hoarse after 

excessive crying may be the children who develop dysphonia 

later or who are chronically hoarse throughout childhood. 

Because hoarseness can be an indication of very seri

ous laryngeal or systemic disorder, it is imperative that 

a proper diagnosis be made. Many times early diagnosis 

can alleviate the problem before it causes damage to the 

individual. Chew (I966) states that too often hoarseness 
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is regarded only as a symptom of a severe cold or laryn

gitis. However, as the literature has indicated, chronic 

hoarseness may be the earliest danger signal of acute 

laryngitis, neoplasms, carcinoma, syphillis or tubercu

losis (Murphy, 1964). Physicians and patients alike seem 

to neglect hoarseness as a warning signal and feel that it 

will subside in a few days. Barr (1938) states that early 

recognition of cancer of the vocal cords will lead to a 

cure of 85% by surgery. Furthermore, he recommends that 

if hoarseness lasts for more than 10 days, the patient 

should be seen by a competent laryngologist. 

Incidence of Hoarseness 

Estimations and surveys of school children indicate 

that the number of children having voice disorders varies. 

In 1946 White stated that 8% of elementary and 8% of high 

school students displayed speech defects with hoarseness 

being the most common voice disorder listed. More boys 

were affected than girls (no specific percentages were 

given). The ASHA Committee on the Mideentury Conference 

(1952) estimated that 4% of school-age ehildren with speech 

defects have a voice problem. Milisen in 1957 reported 

that the incidence of voice disorders was about one per 

cent of the total population of the United States. He con

cluded that persons with voice defects constitute between 

5 and 15% of the defective speech population. 
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In 1966, James and Cooper conducted a study on 718 

children in the third grade who went to school in city and 

county schools in southern Ohio. Schools which had never 

had speech therapy programs were selected in an attempt to 

control the variable of the subjects* past exposure to 

speech therapy procedures. These children were given 

speech screening tests (no details given). The ehildren 

were evaluated by a speech pathologist with six yesirs 

experience. Those ehildren diagnosed as having a speech 

problem were seen later for detailed speech examinations. 

James and Cooper reported that 6.2% of the 718 children 

had voice problems with about half having combined articu

lation and voice problems. 

During the Fall of I966, 32,500 ehildren between the 

ages of 5 and 18 years attending public school in the St. 

Louis metropolitan area were screened for speech disorders. 

Although the sample included all socioeconomic groups, 

there was a heavy concentration in the upper lower and 

middle middle levels. The screenings were carried out in 

the local schools by trained speech clinicians with estab

lished reliability in voice testing (no data was presented 

as to how reliability was established). Out of the 32.500 

children screened 1,962 children or 6% were considered to 

have voice deviations (Senturia and Wilson, I968). 

Several studies have reported on hoarseness in partic

ular. In 1942 Mills and Streit screened 1,196 children in 
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grades one through three for speech disorders. Each child 

was seen individually by two examiners. Reading (from 

those old enough to read) and spontaneous speech com

prised the speech material. Of the 456 children enrolled 

in the first grade 4.4% were hoarse. Of the 347 ehildren 

enrolled in the second grade 6.9% exhibited hoarseness. 

In the third grade 5.9% of the 393 had hoarse voices. 

The total percentages of children exhibiting hoarseness 

was 5'^%* However, no information was given to the type 

of criteria used to decide whether or not a child was 

hoarse. 

Pont (1965. as cited by Wilson, 1972) investigated 

639 school-age children. In his study ehildren from kin

dergarten through the eighth grade were examined. He 

found that 9*1% of the ehildren had a hoarse voice. No 

other details were given. 

In 1966 Baynes conducted an incidence study of chronic 

hoarseness in first, third, and sixth grade children in six 

elementary schools of Michigan. Of the 1.012 ehildren who 

participated 373 were first graders, 333 were third grad

ers, and 306 were sixth graders. Out of this number 512 

were boys and 500 were girls, ranging in age from 6 years 

6 months to 12 years 6 months. Three screenings were eon-

ducted at one month intervals in order to determine those 

who were chronically hoarse. In the first survey, survey 

A, only one experimenter listened to each child say his 
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name, count to 10, and say the sustained vowel "ah". The 

other two investigations, surveys B and C, were similar to 

survey A and were conducted at one-month intervals. How

ever, on the last two surveys another experimenter accom

panied the first listener. Baynes reported that 7.1% of 

the 1,012 children were chronically hoarse. First grade 

children demonstrated the highest incidence. 

Another incidence study of children who display hoarse

ness was conducted in 1972. Horton screened children from 

three public school systems in West Texas for hoarseness on 

two separate occasions. A total number of 1,597 ehildren 

were screened in January of 1972 and 1,497 were rescreened 

after three months (April, 1972). The screenings included 

children from the first through the sixth grades. One 

experimenter screened each child on both testing occasions. 

A short speech sample was obtained from each child by the 

experimenter. If the child was suspected of being hoarse, 

his speech sample was then tape recorded. These recorded 

speech samples included the child saying his name, counting 

to 10, and sustaining the vowel "ah" for five seconds. 

After both screenings were completed, the tape-recorded 

speech samples were rated by three judges using a four-

point interval scale of severity of hoarseness. All three 

judges had to feel that some degree of hoarseness was pres

ent before a child was classified as being hoarse. Of the 

total number of children screened in January, 13% were 



24 

judged to be hoarse, and 12.9% of the children screened in 

April were hoarse. The percentages of ehildren categorized 

as displaying moderate to severe hoarseness in January and 

April were 3.40% and 2.40%, respectively. More boys were 

hoarse on the two screenings than girls. However, the dis

tribution of hoarseness according to grade, race, or ethnic 

group varied between the two screenings. There was 5% 

found to be chronically hoarse. 

Summary 

Hoarseness is not only a communication problem but is 

often associated with laryngeal, extralaryngeal disorders 

or with emotional maladjustment. Currently, there does 

seem to be more attempts than in the past to investigate 

objective measurement of acoustic properties of hoarseness 

and to relate these to physiolobieal factors. However, 

the characteristics of hoarseness are sometimes quite var

ied, and there is not any one etiology of this symptom. 

The incidence of hoarseness in school-age children is 

larger than previously estimated. Due to the fact that a 

large percentage of these children do suffer from chronic 

hoarseness, more data is needed about this problem, its 

contributing factors, significance of early identification, 

and systematic follow-up of ehildren who develop hoarseness 

of short duration. Thus, a study to discover if ehildren 

who have shown some hoarseness in the past are more proned 

to hoarseness than the general population would be benefi-
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cial to speech pathologists and other interested profes

sionals. 

Statement of the Problem 

The general purpose of the present investigation was 

to study the development of hoarseness over a one year per

iod. The specific purposes were as follows: 

(1) to study the incidence of chronic hoarseness over a one 

year period. 

(2) to determine whether children who were previously found 

to be hoarse are more proned to hoarseness than children 

who previously were not found to be hoarse. 



CHAPTER II 

METHODS AND PROCEDURES 

Description of Subjects 

A total number of 502 ehildren in grades one through 

seven from three public school systems of West Texas par

ticipated in this investigation. The subjects were divided 

into two groups, an experimental and a control, each con

sisting of 251 ehildren. 

Subjects included in the experimental group were those 

children identified as having hoarse voice quality one year 

ago (Horton, 1972), and who were enrolled in the same 

school systems at the time of the present investigation. 

They were divided into three subgroups: I. 98 children 

(58 boys and 40 girls) found to be hoarse on only the first 

screening conducted by Horton in January, II. 100 chil

dren (59 boys and 41 girls) found to be hoarse on only 

the second screening conducted in April, and III. 53 ehil

dren (29 boys and 24 girls) found to be hoarse on both 

screenings (chronically hoarse). 

The control group was comprised of subjects from the 

same school systems as that of the experimental group and 

included children who Horton did not find to be hoarse on 

either screening. For each experimental subgroup a corres-

26 
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ponding control group was randomly selected from the same 

classrooms to represent a distribution equal to that of the 

experimental group in terms of sex, race, and grade. Con

sequently, control group I consisted of 98 ehildren, 58 

boys and 40 girls. Control group II was comprised of 100 

children, 59 boys and 41 girls. Group III totalled 53 

children, 29 boys and 24 girls. A detailed description 

of the subjects according to sex, grade, and ethnic group 

can be found in Tables 1 and 2;see Appendix A. 

Procedures 

The present investigation was carried out in February 

and March, 1973, approximately one year after the study 

conducted by Horton. Speech samples of both groups, exper

imental and control, were randomly tape-recorded in a small 

quiet room of the school. These samples consisted of the 

child saying his name, the name of his school, the name of 

his teacher, counting to ten, and sustaining the phonation 

of the vowel "ah" for five seconds. Judgements of hoarse

ness were made on the basis of these tape-recorded samples. 

The meaning of hoarseness is quite subjective and may 

vary from individual to individual. Furthermore, in the 

past the term hoarseness included other voice qualities 

such as breathiness and harshness (Fairbanks, i960). 

Therefore, in order to strengthen validity of identifica

tion of hoarseness, the eonsenses of three listeners was 

used to determine the presence of this voice quality. 



28 

The three judges independently rated each speech sam

ple on a four interval scale of severity of hoarseness. 

The four intervals were as follows: no hoarseness, mild 

degree of hoarseness, moderate degree of hoarseness, and 

severe degree of hoarseness. A mild hoarseness rating 

meant that the judges were sure some hoarseness was present 

but was of little consequence. Moderate denoted a substan

tial amount of hoarseness was present which did not seri

ously interfere with communication. Severe indicated a 

voice quality that interferred with communication. The 

listeners recorded their judgements on the score sheet by 

marking the proper interval on the scale with a vertical 

line. A voice was ranked in only one severity category. A 

child was regarded hoarse only when all three judges unani

mously agreed that some degree of hoarseness was present. 

Prior to listening to the experimental tape the fol

lowing measures were undertaken to establish for the judges 

a range of hoarseness severity and to familiarize them with 

the rating task. First, the investigator selected from the 

experimental tape three representative samples for each of 

the four intervals on the hoarseness scale. Second, these 

examples were played to the judges who then unanimously 

selected the best representation for each scale interval to 

serve as standard. Third, after listening to the final four 

standard series, the judges rated a training tape which con

sisted of 40 samples. These samples were not included on 
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the experimental tape. During the actual rating of the 

experimental tape, the standard set was played after every 

50 speech samples in order to minimize fluctuation in 

judges reference. The detailed instructions to the judges 

are given below* 

Instructions to the Judges 

You will be listening to tape-recorded speech sam
ples of school-age children. Each sample includes sus
tained phonation of the vowel "ah" and connected 
speech. These samples are to be rated with respect to 
severity of hoarse voice quality. Hoarse voice quality 
is hard to define since it is a matter of subjective 
evaluation. However, as a general orientation, a 
hoarse voice is accompanied by some noise component, 
is rough, unpleasant and husky sounding as if the 
speaker were having some difficulty producing a "clear" 
or "strong" voice. 

You are to rate each voice sample on a four inter
val scale of severity of hoarseness which includes the 
following: no hoarseness, mild degree of hoarseness, 
moderate degree of hoarseness, and severe degree of 
hoarseness. Please make your judgement by marking the 
proper interval with a vertical line on the scale. A 
voice can be ranked in only one severity category. A 
rating of mild should mean that you are sure that some 
hoarseness is present. Moderate should denote that a 
substantial amount of hoarseness is present, but it 
does not seriously interfere with communication. 
Severe should represent a considerable amount of 
hoarseness which interferes with communication. It is 
important that you make your judgements only in regard 
to degree of hoarseness, disregarding other voice 
parameters, articulation errors, or accents. Make your 
judgements only after listening to the entire speech 
sample. There is a five second interval after each 
sample so that you can make your rating. 

In order to acquaint you with the range of hoarse 
voice quality you will first listen to a set of stan
dards which include each of the above degree of 
hoarseness. After listening to these you will rate a 
practice tape which includes forty different voice 
samples. You may listen to the tape as many times as 
you wish, and you are encouraged to discuss each of 
your ratings with the other judges. Try to establish 
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for yourselves a reliable range from no hoarseness to 
severe hoarse voice quality. 

After listening to the training tape you will be 
asked to independently judge the experimental tape. 
Be sure that you rate each sample in the prescribed 
manner. Rate each sample even if you must guess. 
Again, you are reminded to make your judgements only 
on the degree of hoarseness present. 

Judges' Reliability 

In order to estimate the judges' reliability in rat

ings of hoarseness the judges rated 30 samples which were 

randomly selected from the experimental tape on two sepa

rate occasions. The reliability was estimated using per

centages of self-agreement for each judge between the two 

ratings of the 30 samples. The following formula was used: 

100.A 
30 

in which "A" was the number of agreements as to the pres

ence or absence of hoarseness. The self-agreement for two 

of the judges was 73.5% while that of the third was 53.5%. 

The average reliability for all three judges was close to 

70%. 

Analysis of Data 

The main analysis of results was the comparing of 

hoarseness incidence in the entire experimental group to 

that in the total control group; also, each of the experi

mental subgroups was compared to its corresponding control 

subgroup. First, the percentages of hoarseness were calcu

lated for each group and subgroup. Second, the statistical 
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significance of group differences in terms of frequency of 

occurrence of hoarseness was determined by using the chi-

square test of independence (Gibbons, 1971). The follow

ing formula was employed: 

Chi-square = n(X^^X22 ' "̂ 12̂ 21̂  2 

•1^*2^1.^2 

in which X^^ equals the number of hoarse subjects in the 

experimental group; X^^ equals the number of hoarse subjects 

in the control group; X̂-ĵ  equals the number of ehildren not 

hoarse in the experimental group; Xgg equals the number of 

children not hoarse in the control group; X . equals the 

sum of X^^ and X^^ ; X^^ equals the sum of X.g and y^^^\ X., 

equals the sum of X^^ and X^g* ^^^ ^2* ^^^^^^ "̂ be sum of 

Xg^ and Xgg. The null hypothesis under test for the dif

ferent comparisons was that in each case no statistical 

significance exists between the two groups tested. The .05 

level of confidence was set as the minimum requirement for 

acceptance of significance. 



CHAPTER III 

RESULTS AND DISCUSSION 

Results 

Out of the 251 members of the experimental group, 104 

(41%) were hoarse. Only 47 ehildren (19%) of the control 

group were hoarse. Using the chi-square test for indepen

dence the null hypothesis was rejected at the .001 level 

of confidence (X = 30.77. df = 1). That is, the frequency 

of occurrence of hoarseness in the experimental group was 

significantly higher than the frequency in the control 

group. This trend of differences continued across sub

group comparisons: 

1. Of the 98 children found to be hoarse in January of 

1972, 38 (39%) were hoarse at the time of the present 

investigation - 1973. However, only 14 (14%) of the 

January control subjects were hoarse. The difference 

between the two subgroups (X = 15.21, df = 1) was 

significant at the .001 level. 

2. Out of the 100 children who were hoarse in April of 

1972, 36 (36%) were hoarse in the present investiga

tion, and 19 (19%) of the controls were hoarse. This 

difference (X̂  =7.25, df = 1) was found statistically 

significant at the .010 level of confidence. 

32 
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3« In the experimental chronic subgroup 30 (57%) of the 

53 ehildren were found to be hoarse, but only 14 (26%) 

of their control subjects were found to be hoarse. 

Employing the chi-square test (X^ = 10.02, df = 1), 

this difference was significant at the .005 level of 

confidence. 

Using the same chi-square procedure, the difference in 

incidence of hoarseness in the experimental chronic sub

group was compared to the total incidence of hoarseness in 

the other two experimental subgroups. A X of 6.37 

(df = 1 ) , p<.05 caused the investigator to conclude that the 

relatively higher incidence of hoarseness in the experimen

tal chronic subgroup as compared to the other two experi

mental groups did not occur by chance. 

Additional analysis was carried out according to the 

specific degree of hoarseness. This analysis rendered some 

interesting findings. While there were only 3 subjects 

(slightly over 1%) in the total control group whom all 

three judges regarded as having moderate-to-severe hoarse

ness, there were 31 children (over 12%) in the experimental 

group with the same degree of hoarseness. The numbers of 

children displaying moderate-to-severe hoarseness in the 

three experimental subgroups were as follows: 14 (13%) in 

the January subgroup, 10 (10%) in the April subgroup, and 

7 (13%) in the chronic subgroup. 
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Although not specifically included in the purposes and 

the design of this study, the relationship of hoarseness to 

other variables, such as sex, race, and grade, were also 

observed. There was a clear predominenee of hoarseness in 

males as compared to females. While the per cent of hoarse 

males in the experimental group was 47, that of hoarse 

females was 33%. Percentages of hoarseness in the control 

groups were 21% and 15% for males and females, respectively. 

Forty-seven per cent of the 113 Mexican-American ehil

dren in the entire experimental group were found to be 

hoarse as well as 49% of the 45 black ehildren and 31% of 

the 93 white children in the same group. The respective 

percentages in the control groups from Mexican-American, 

Black, and White children were 25%, 20%, and 11%. The 

detailed distribution of hoarse children according to 

sex, race, and grade is presented in Appendix B. 

Discussion 

The results of this study show that hoarseness contin

ued to exist or to reoccur over a one-year period in the 

experimental group at a considerably higher rate than it 

did in the control group. It would seem that children who 

were hoarse in the past are more proned to exhibit this 

voice quality even after a prolonged period of time than 

children who were not previously considered hoarse. This 

tendency was even stronger in ehildren who exhibited chronic 

hoarseness (like those ehildren who were hoarse on either 
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the January or April screenings of Horton) is enough to 

increase the chance of its reoccurrence. Not only does 

hoarseness seem to repeat itself, but it also becomes more 

serious in nature. This trend is displayed in the fact 

that while only 1% of the control group showed moderate-to-

severe hoarseness, over 12% of the experimental group exhib

ited this severity rating. The reasons for the above trends 

are unknown, but it would seem that a certain percentage of 

children who display hoarseness at one time or another have 

a tendency to be more susceptible to medical problems or 

vocal abuse, both of which can lead to recurrent hoarseness. 

One can see that top priority should be given to those 

children who display persistent hoarseness in order to 

determine etiology, pereepitating factors, and corrective 

measures. Although not on the same level of priority, 

this study indicates that those children who display 

occasional hoarseness should not be ignored. 

The results of this study could give rise to the prac

tice of first screening children for hoarseness, then 

reevaluating them at the end of a certain period of time to 

determine which children do in fact need medical attention 

and/or speech therapy. This would eleviate the sometimes 

frustrating task of deciding whether or not a child really 

needs attention after only an initial evaluation. 

In this study we were more concerned with the general 

trends of the two groups (experimental and control) rather 
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than with actual number of hoarse children, but several 

questions were posed regarding the absolute percentage 

figures. While the investigation showed a predominenee of 

hoarseness in the experimental group, there was an unexpec

tedly high percentage of hoarseness in the control group. 

One possible explanation for this higher incidence was that 

perhaps the judges, inspite of clear instructions, were 

reacting to other speech and voice parameters such as low 

pitch level, articulation, and accent in making their rat

ings of hoarseness. Therefore, many borderline cases whom 

the judges might have rated as no hoarseness were possibly 

rated as mild. The unusually high proportion of subjects 

coming from ethnic and racial minority groups seemed to 

make this reasoning more probable. These possibilities 

need to be investigated further. For example, one way of 

measuring the effect of various unrelated speech parameters 

to perceived degree of hoarseness would be to play the tape 

backwards (Sherman, 195^). 

The moderate degree of average judge reliability is 

another factor to be considered. Although this reliability 

level was regarded as sufficient for initial phases of 

research studying large group differences, the possibility 

that the high percentage of hoarseness could partially be 

attributed to fluctuating responses by the judges cannot 

be ruled out. The moderate reliability level of the judges 

could have also been influenced by the large number of mild 
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and borderline cases because they made the judgement task 

more difficult. 

As seen in the results of this study hoarseness 

repeats itself it seems to continue in this pattern and 

become more severe in nature. Therefore, more research is 

needed in several areas. In as much as no data was col

lected during the one-year interval between studies, there 

is no information as to the detailed course of hoarseness 

in individuals who were found to be hoarse. Probably, 

hoarseness did not persist during the entire period between 

the screenings. The subjects tested and found to be hoarse 

could have been displaying only a brief episode of hoarse

ness. In order to determine the course and development of 

hoarseness there needs to be close follow-ups of children 

who have displayed this voice quality. There should be fre

quent screenings over much shorter time periods, as well as 

over periods of time that exceed one year. For example, we 

need to know what happens to these children when they become 

teenagers and adults. There has been no research to confirm 

Greene's challenging statement that babies who become 

hoarse from excessive crying are usually those who later 

display hoarseness. Thus, both short-term and long-terra 

investigations of hoarseness are needed to answer the many 

questions concerning hoarseness. 



CHAPTER IV 

SUMMARY AND CONCLUSIONS 

The general purpose of the present investigation was 

to study the development of hoarseness over a one-year 

period. The specific purposes were as follows: 

(1) to study the incidence of chronic hoarseness over a 

one-year period, and 

(2) to determine whether children who were found to be 

hoarse in the past are more proned to hoarseness than 

children who previously were not found to be hoarse. 

A total number of 502 children in grades one through 

seven participated in this investigation. The subjects were 

divided into two groups, an experimental and a control, each 

consisting of 251 children. 

Subjects included in the experimental group were those 

children identified as having a hoarse voice quality one 

year ago (Horton, 1972), and who were enrolled in the same 

school systems at the time of the present investigation. 

They were divided into three subgroups: I. 98 ehildren 

found to be hoarse on only the first screening conducted by 

Horton in January, 1972; II. 100 children found to be 

hoarse on only the second screening conducted in April, 

1972; and III. 53 children found to be hoarse on both 

38 



39 

screenings (chronically hoarse). The control groups were 

comprised of subjects from the same school systems as the 

experimental groups and included children who Horton did 

not find to be hoarse on either screening. The children of 

the control group were selected to represent an equal dis

tribution to that of the experimental group in terms of sex, 

race, and grade. 

Speech samples of both groups, experimental and con

trol, were randomly tape-recorded in a small quiet room of 

the school. When the recordings were completed, the speech 

samples were rated by three judges using a four interval 

scale of severity of hoarseness. A child was regarded as 

hoarse only when all three judges unanimously agreed that 

some degree of hoarseness was present. 

The main results of the study were as follows: 

(1) The incidence of hoarseness in the members of the 

experimental group was two times greater than that 

of the control. One-hundred and four (41%) of the 

experimental group were hoarse as compared to 47 

(19%) in the control group. 

(2) The experimental chronic subgroup showed a greater 

percentage of hoarseness than the other two exper

imental subgroups, 57% as compared to 39% and 36%. 

From the results of this study one would conclude that 

children who have previously been hoarse are more proned to 

hoarseness than the general population. Furthermore, 
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children who have experienced chronic hoarseness in the past 

are even more proned to hoarseness than those who pre

viously exhibited hoarseness of a transient nature. 
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