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CHAPTER |

| NTRCDUCTI ON
"Stuttering has been called a riddle.... stutter-
ing is norethan ariddle. It is at |east a
conplicated mul tidinentional jig jawpuzzle, with
many pi eces still m ssing"

(Van R per, 1971)

Van R per (1971) has surveyed the vast literature and
concl uded that the core of the disorder is a disruption of
timng of the notor sequence of sound, syllable and word pro-

ducti on.

It is certain that speech | earning depends on audition.
Normal speech is affected by changes in auditory feedback and
sonme kind of deviant speech are obviously the result of such

condi ti ons.

Several attenpts have been nmade bo account for stuttering
as caused by sone anonmaly in auditory feedback (Cherry and
Sayers (1956), Wl f and Wl f (1959), Mysak (1960), GCerber
(1965), Bulter and Stanley (1966), Wbster and Lubker (1968)
and Van R per (1971)).

There have been several reports inthe literature

i ndi cating substantial reduction in stuttering during auditory



maski ng (Shane (1946), Cherry and Sayers (1956), Marai st
and Hutton (1957), Stronsta (1957), Sutton and Chase (1961),

Murray (1967) and Ham and Steev (1967)).

The followi ng effects of masking noise on stuttering

have been reported.

Maski ng does reduce the frequency and severity of
stuttering and also alters the usual manner of initiating
phonation. It makes the stutterer to speak nore slowy and
loudly (Cherry and Sayers, 1953? Hanley and Steer, 1949
Adans and Hut chi nson, 1974).

Audi tory maski ng by noise bring about a reduction in
secondary behavi or, nostly while using automatic feedback
maski ng. Expressionl ess speech and reduction in speech in-

telligibility observed (Dewar et al 1976).

Fundanent al frequency of the voice was found to increase

under maski ng (Black 1950, Atkinson 1952).

Wrd rate was sane as normal and did not change signi-

ficantly under masking (Martin et al., 1977).

Maski ng hel ps the stutterers to learn to nonitor their
speech primarily by proprioceptive, tactile and kinesthetic

feedbacks. It also distracts the subject's attention from



hi s speech and reduces anxiety and al so changes the manner

of speech (Van R per, 1973).

Wngate (1970) has opined that the reduction in stutter-
ing which is associated nodification of auditory function,
whet her this nodification is induced through deafness or
| ess severe naturally reduced hearing acuity or del ayed side-
tone would seemto result adventitiously fromthe fact that
alterations in auditory feedback induce certain changes in

vocal i zati on

Yaire (1976) indicated that binaural noise caused sig-
nificant decrenent in stuttering associated with increased

vocal level and faster speaking rate.

Bryton and Conture (1978) had investigated the effects
of noise and rhythem c stinulation on stutterers' vocal
fundamental frequency, vocal level and vowel duration and the
rel ati on have to one another and to stuttering. Results of
this study indicated that stuttering was significantly re-
duced during noise and rhythem c stinulation. Decrease in
stuttering was correlated with increase in vowel duration in

both condi ti ons.

In recent years there have been few studies in the

application acoustic analysis to study the problemof stuttering



(Mont gonery and Cooke, 1976; stronsta, 1965; Agnello, 1966;

Li sker and Abranson, 1964).

However, nost of the spectrographic studies on stutter-
ing have focused their attention on Voice onset Tine (VOI).
Several authors have reported that stutterers vary from
normal in terns of VOI neasurenents (Adans and Hayden, 1974;

St ar kweat her et al, 1976; and Hillman and G | bert, 1977).

The effect of masking noise on VOI of stutterers has not
been studied. Mreover, nost of the studies on auditory
maski ng have dealt primarily with effect of variables asso-
ciated with noise on the frequency of stuttering and rate of

speech.

Very few studi es have appeared in literature which
attenpted to acoustically analyze the stutterers speech under

audi tory maski ng.

Thus, the present study was ainmed at spectrographically
anal yze the different paraneters of speech - fundanent al
frequency, vowel duration, Voice Onset Tinme, vocal |evel,
rate of speech and stuttering bl ocks of stutterers and normals
in reading condition, in the absence and in the presence of

bi naural maski ng noi se.



Statenent of the problem

The problemwas to find out the effects of maski ng noise
on rate of speech, fluency, fundanental frequency, voice on-
set time, vowel duration and vocal level in stutterers and

nor mal s.

Pur pose of the Study

Pur pose of the study was to test the follow ng hypot he-

SEes:

Hypot hesis No. 1

(a) There will be no significant difference in rate of
speech of stutterers under reading in the absence

and in the presence of masking noi se.

(b) There will be no significant difference in nean
rate of speech values of normals (non-stutterers)
under reading in the absence or in the presence of

maski ng noi se.

Hypot hesis No. 2

(a) There will be no significant difference in nean
val ues of stuttering bl ocks of stutterers under read-
ing in the absence and in the presence of masking

noi se.



(b)

There will be no significant difference in nmean
val ues of disfluents of normals under reading in

t he absence or in the presence of masking noise.

Hypot hesis No. 3

(a)

(b)

There will be no significant difference in nmean
fundanental frequency values of stutterers under
reading in the absence or in the presence of nmasking

noi se.

There will be no significant difference in nmean
fundanental frequency val ues of non-stutterers under
reading in the absence or in the presence of masking

noi se.

Hypot hesis No. 4

(a)

(b)

(c)

There will be no significant difference in nean
voi ce onset tine values in two readings of stutterers

in the absence and in the presence of nasking noi se.

There will be no significant difference in mean voice
onset tinme values in two readings of non-stutterers in

t he absence and in the presence of masking noise.

There will be no significant difference in nmean

voi ce onset tine values of stutterers and non-stutterers



under reading in the absence of masking noi se.

(d) There will be no significant difference in nmean
voi ce onset tine val uesof stutterers and non-

stutterers in the presence of nmasking noi se.

Hypot hesis No. 5

(a) There will be no significant difference in the nmean

vocal intensity values in tw readings of stutterers

in the absence and in the presence of masking noise.

(b) There will be no significant difference in the nean
vocal intensity values in two readings of non-stutterers

in the absence and in the presence of masking noise.

(c) There wll be no significant difference in nmean voca
intensity values of stutterers and normals under reading

in the absence of nmasking noise.

(d) There will be no significant difference in the nean
vocal intensity values of stutterers and non-stutterers

under reading in the presence of nasking noise.

Hypot hesis No. 6

(a) There will be no significant difference in the mean
vowel duration values of stutterers under reading in

the presence and in the absence of nasking noi se.



(b) There will be no significant difference in nmean
vowel duration values of non-stutterers in the absence

and in the presence of masking noi se.

To test these hypotheses, 4 stutterers and 4 non-
stutterers (all nmales) in the age range of 18-28 years were
selected. They were asked to read a passages in two condi -
tions - Reading in the absence and in the presence of masking
noi se. Sanples were recorded on a professional tape recorder
and spectrographi cally anal yzed for the purpose of VOI, vowel
duration, vocal |evel was nmeasured using AF Anal yzer. Funda-
nental frequency was nmeasured using a digipitch and rate of
speech was neasured by counting the nunber of syllables read

per second.

Limtations of the study

1. The study was conducted on a snall popul ati on.

2. Only white noise was selected as a variabl e which
woul d affect speech.

3. Effects of binaural nasking only at 90 HTL was studi ed

4. Limted age group was taken in this study.

5. The study was done i n Kannada | anguage only.



Definitions of sone of the key words used in the study:

Stuttering:

"The termstuttering neans: | (a) Disruption in the
fluency of verbal expression, which is (b) characterized
by involuntary, audible or silent, repetitions or pro-

| ongations in the utterance of short speech el enents,
nanmel y: sounds, syllables, and words of one syll able.
These di sruptions (c) usually occur frequently or are
mar ked in character and (d) are not readily controll able.
1. Sonetinmes the disruptions are (e) acconpani ed by
accessory activities involving the speech apparatus,

rel ated or unrelated body structures, or steriotyped
speech utterances. These activities give the appearance
of being speech-related struggle. [I1l. also, there are
not infrequently (f) indications or report of the pre-
sence of an enotional state, ranging froma general
condition of 'excitenment' or 'tension' to nore specific
enotions of a negative nature such as fear, enbarrassnent,
irritation, or the like, (g) The inmedi ate source of
stuttering is some incoordination expressed in the peri-
pheral speech nechanism the ultimte cause is presently
unknown and may be conpl ex or conpound."” (Wngate 1964).

Voi ce onset tine (VOT):

"The duration between the release of a conplete articul a-
tory constriction or burst transient and the onset of
phonation" M. sker and Abramson 1964, 1971)

Voi cel ess st op:

A voicel ess stop is a speech sound produced by
(1) a conplete oral closure (2) a velic closure and
(3) absence of voicing during conplete oral closure.

Vowel duration:

Vowel duration is the duration for which the vowel
is present in a word as shown by the spectrogram
expressed in terns of seconds.

Vocal Intensity:

Vocal intensity is the intensity of the speech signa
as neasured by using the sound |evel neter expressed
in terns of dB.
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Fundanental frequency:

Fundanental frequency is the frequency of the speech
signal as shown by the "Digipitch" expressed in terns
of Hertzs.

Rate of Speech:

Rate of speech is the nunber of syllables produced by
t he individual per second.



CHAPTER |

REVI EW OF LI TERATURE

"Stuttering has been called a riddle =~ == Stuttering
is nore than a riddle. It is at least a conplicated nulti-
di mrensional jig-jaw puzzle, with many pieces still m ssing"

(Van Ri per, 1971).

Further on. Van R per (1971) states that "nmany good
m nds have attenpted definitions of stuttering but the vari-
ability anmong them nmakes clear the conplex and vari abl e

disorder is hard to delimt".

Attenpts have been nade to explain stuttering on the
basis of learning theories (Johnson, 1958; Johnson, Brow,
Curtis, Edney and Keaster, 1967; Brutten and Shoemaker, 1967
and many others.) Green and Wells (1927) have attributed
stuttering to the disorders of the nervous system Wke (1974)
hypot hesi zed that stuttering of laryngeal origin may be a
form of phonatory ataxia arising either because of disordered
vol untary phonatory tuning of the vocal fold nuscul ature or
fromincoordinated refl ex nodul ation of the activity of this

muscul ature during actual utterance.
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Schwartz (1974) has explained the "core of the stutter-
ing block”". He believed that "the disorder is essentially
an i nappropriate, vigorous contraction of the posterior
cricoarytenoid nuscle in response to the subglottal air pre-

ssures required for speech".

Sone of the other main theories are cerebral dom nance
theory by Orton (1927), Travis (1931), Brynglson (1935).
Conflict theory by Sheehan (1958), Di agnosogenic theory of
stuttering by Johnson (1957), Wschner's anticipatory theory
of stuttering (1947), (1950), (1952). Robert West (1958)
considers stuttering to be a formof pyknol epsy affecting the

fine muscl es of speech.

Ainsworth (1972) has classified the theories of stutter-
ing into 2 types. Under the first type, he grouped those
theories looking for an active agent which causes stuttering
within the child. He said that "active agent"” may be con-
stitutional or psycodynamic in nature. Constitutionally the
exact agent may lie in the relatively generalized cortica
activity affecting the speech areas (West, 1958; Ei senson
1958) may involve relatively conplex auditory feedback cir-
cuits (Msak, 1960) or nmay be a nore precise auditory feed-
back di sturbance (Stronmsta, 1959). Psycodynamcally the
interruption in neural flow may be tregelled by a primary

anxiety (Travis, 1972).
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Ainsworth (1972) says that these theories consider
stuttering as grow ng out of what the individual is. These
theories tell "this is the kind of person he is, therefore he

stutters".

On the contrary, there are theories that seek active agent
outside the child - inthe listener, in the inmmedi ate environ-
ment or in the culture (Johnson, Brown, Curts, Edney and

Keasta 1967).

He al so nentions that sone theories conmbine the possibilities
in the active agent category - certain attitudes within the
child plus factors in the environment (Bloodstein 1958) or con-

stitutional elements plus social presences (Wst 1958).

Still ainsworth (1971) who attenpted to integrate the
t heories of stuttering has concluded "the process of attenpting
to provide a way of integrating the nultiplicity of ideas and
facts concerning the nature and source of stuttering continues

to be frustrating and fragnmentary".

Thus the theories of stuttering are too divergent from

each ot her.

Van Ri per (1971) surveyed the vast literature and con-

cluded that the core of the disorder is a disruption of timng
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of the notor sequence of sound, syllable and word production.

Travis (1931) wites that "Rational analysis, clinica
i nvestigation and systematic research are |ending support to
an old suspicion - many of the abnormal disfluencies judged
as stuttering involve problens of snooth coordination of

phonation with articulation and respiration.

Several attenpts have been made to account for stutter-

ing as caused by some anomaly in auditory feedback.

Mysak (1960, '66) views stuttering as a disturbance of
verbal autonobility internal flow due to disruption in any one

of the series of internal or external servo-loop circuits.

Stronsta (1956) hypot hesi zed that discrepancies in arriva
ti mes of bone conducted and air conducted side tones may be

different in stutterers than in normal speakers.

Wl f and WIf (1959) considered stuttering as being due
to a "dead-tinme |ag" between the auditory input and notor out-

put of speech.

Tomatis (1963) considered stutterer's speech in terns of
a delay created by the use of the non-dom nant for the self-
perception of the speech. This intracerebral delay interva

acts much in the same way as that involved in DAF.

According to Guber (1965), too nuch information load in
the auditory systemas conpared with the tactual and ki nest he-

tic feedback circuits may produce the fluency breaks.
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Van Riper (1971) opined that stutterers have distorted

audi tory feedback system

But according to Lani and Tranel (1971), stuttering
results fromexcessive use of feedback rather than feedback

di stortion.

Several authors have reported that stutterers becone nore

fluent under the condition of auditory masking.

Cherry and Sayers (1956) nention that Kern (1932) had
stressed the need to exam ne the feedback function of auditory
perception in stuttering and that he had reported reduction of
stuttering associated with acconpanyi ng maski ng noi se produced

by beating on a drum

Cherry and Sayers (1956) in their discussion of severa
ci rcunst ances under which stuttering is reduced, devoted con-
siderable tinme to results obtained by using maski ng noi se. They
reported virtually conplete elem nation of stuttering under
conditions of bilateral masking with a tone of intensity that
approached pain |evel and achi eved conpl ete maski ng of the sub-
jects awareness of sound of his own speech. They interpreted
these findings and observations within a feedback franme work
and presented this data as supporting a conception of stuttering

as a perceptual defect.
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Mal ai st & Hutton (1957) studied the change in stutter's
fl uency, occasioned by auditory masking at levels of 30, 50,
70 and 90 dB. They found a progressive decrease in stuttering
as the intensity of masking noise increased. It would seem
particularly significant that "sizable decrease in the severa
measures of severety of stuttering were found to result from
maski ng noi se of 50 dB and above. They believed that their
findings supported the view point that hearing nmechani sm may

be a factor in the etiology of stuttering.

Shane (1946) studied the effect on stuttering of masking
noi se delivered at 25 dB and 90 dB bilaterally. The subjects
evidenced a significant decrease in stuttering in the condition
enpl oying the 90 dB masking but no difference at the 25 dB
| evel . Shane interpreted these findings in terms of an altered
self evaluative reaction, nanely when the stutterer is unable
to hear hinself speak, he is in turn relatively free fromthe

anxi ety producing cues involved in hearing hinself stutterer.

Ham and Steel (1967) in their study, returned stutterers
speech signal at 30, 45, 60 and 75 dB above i ndivi dual s speech
reception threshold levels. They found that only the 60 dB
and 75 dB increases were acconpanied by a statistically sig-
nificant reduction in stuttering. They also found that nasking

noise filtered to elimnate frequencies below 800 + 12 resulted
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in a significantly reduced stuttering whereas filtering out
frequenci es above 600 + 12 or bel ow 600 and 1200 Hz did not have

effect on stuttering.

Cherry and Sayers (1956) reported that masking of | ow
frequency (below 500 Hz) is essential and that masking of bone

conducted transm ssion is nost inportant.

Stronsta (1957) as reported by Soderberg (1968) subjected
stamerer to a 100 dB masking noise while they read with a
fundanental frequency of 500, 300 and 100 + 12. A reduction
in stamreri ng was observed as the fundanental frequency of the

noi se was reduced.

Stutton and Chase (1961) conpared the effects of continuous
maski ng noise with effects produced under 2 conditions of con-
ti ngent masking. Using voice actuated relay, nasking noise
was presented in one of these conditions. Only during phonation
and only during silence, it was found that fluency inproved
under all conditions of masking and further that the condition
i n which noise occured during silence was just as effective as

ot her two nmasking conditions.

Murray (1967) has reported results consistent with those
of Stutton and Chase. He conpared the effects of continuous

white noise masking with several conditions of intermttent
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maski ng. In the latter condition, brief periods of masking
noi se were delivered (1) randomy with fromO0-9 secs inter-

veni ng; (2) contingent upon stuttering.

Murray found that continuous masking to be nore effective
al t hough even random nmasking resulted in a notabl e decrease
in stuttering. The contingent condition however did not have
significant influence. |In effect, then masking introduced only
after onset of a stutterer was not beneficial. The overal
results thus suggest that maski ng nust be ongoing prior to in-

itiation of a word attenpt, to be effective.

Adans and Hut chenson (1974) designed a study to test the
hypot hesis that the growh function of the masking effect in
stuttering behaviour is pronoted by system c increase in voca
intensity. 16 normal hearing stutterers read aloud in 4 condi-

tions (quiet, 10 dB, 50 dB and 90 dB sensation |evels of
conti nuous white noise). The oral readings were tape recorded.
The results showed that under various |evels of masking there is
an inverse relationship between vocal intensity and stuttering
frequency. Results further revealed that vocal intensity was
significantly greater in each masking condition than in quiet.
Reading tinme was usually shorter in any experinental condition

than in quiet.

Wngate (1971) argued that the effect of masking noise on
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stuttering is primarily because of the concom tant increase

in vocal intensity.

Gerber and Martin (1977) have tried to assess the effects
of increased vocal level on stuttering in the presence and
absence of masking noise, and the effects of noise on stuttering
with and without concomtant increase in vocal level. Stutterers
were asked to read a standardi zed passage under 4 conditions
(1) inquiet with normal vocal level; (2) inquiet with in-
creased vocal level; (3) in noise with nornmal vocal |evel; and
(4) in noise with increased vocal level. Results showed that
stuttering reduced in noise in conpared to quiet. They opined
that reduction in stuttering were related to decrease in auditory
f eedback rather than increase in vocal |level. Largest decrease
in auditory feedback, i.e., speaking in noise with normal |eve

resulted in |argest decrease in stuttering.

Yairi (1976) observed the influence of binaural and
nmonaural high level white noise (90 dB SL) on stuttering, fre-
guency, vocal level and speaking rate of 6 normal hearing adult
stutterers. Binaural noise caused significant decrenent in
stuttering associated with increased vocal |evel and a faster

speaki ng rate.

Cl oss (1976) gave 3 types of auditory feedbacks when his
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stutterers were reading. The 3 conditions were false in-
creasi ng feedback, false decreasing feedback and true f eed-
back. Stuttering reduced when either true feedback or false

i ncreasi ng feedback was given.

In recent years there have been several attenpts at

acoustic analysis of stuttered speech.

Stronsta's (1965) spectrographic findings showed that
children who became stutterers had anonmalies in formant tran-
sitions in their earlier dysfluencies, whereas the children
who grew out of these nonfluencies had normal transitional

nmovenent s.

Agnell o (1966) indicated that the acoustic characteristics
of the stuttering dysfluencies of stutterers were different
fromtheir normal speech dysfluencies. It is interesting that
sone of the acoustic differences were undetectable by ears and

wer e denonstrated only by spectrographic anal ysis. Speci al ly
the shifts of the 2nd formal which reflects normal forward and
backward coarticul atory dynam cs were not characteristic of

the stuttering novenent.

Van Riper (1971) feels that it is essential to determ ne
whet her young children enploy the schwa vowel in the syllabic
repetitions. |If they do so, he feels it indicates the probability

of devel oping stuttering on a nore permnent basis. Because
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the proper formant transitions are not present and the

required coarticulation cannot be achieved.

Mont gonmery and Cooke (1976) have attenpted to study the
perceptual and acoustic characteristics of a carefully
selected set of part word repetitions fromthe speech of
adult stutterers. The results revealed that Schwa vowel was
perceived in only 25%of repetitions. Spectrographic analysis
showed that although abnormal consonant duration and CV for-
mant transition characterized the central segnent of the
stuttered word, the remminder of the word is identical to its
fluently produced counter part. The results were interpreted
to mean that for the type of dysfluency selected the articul a-
tory breakdown is confined to the initial consonant and it is
likely that abnormal formant transitions frominitial consonant
to vowel, when present are due to deviant formation of the

consonant rather than to faulty transition dynam cs.

Wth the increasing belief that larynx is the culprit for
stuttering, and that faulty phonatory function in stutterers
is reflected in VOI, the voice onset studies have been w dely

used in the area of stuttering.

There are several reports that stutterers have |onger VOT
than normals. Adans and Hayden (1974) have found that

stutterers perforned significantly poorer than normals both in
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terms of pronpt starting and stopping of voicing.

St ar kweat her et al (1976) neasured the |atency of
vocal i zati on onset for stutterers and non stutterers. The
results showed that stutterers are slower in initiating vocal-
ization across a wde variety of syllables. They further con-
cluded that " = . ei t her vocal dysfunction or |ack of

cerebral dom nance nmay be responsible for these differences".

Adam and Reis (1971) found that stutterers experience nore
difficulty in reading a passage which is filled with voiced
and voi cel ess consonants than that of one with all voiced con-

sonants.

Basu (1979) indicated that stutterers showed a |onger VOT
for voicel ess and voiced stop consonants both in reading and

in isolation, when conpared to non stutterers.

Agnell o and Wngate (1972) have also found that even when
the stutterers spoke fluently their VOIs were |onger than
normals. Using the spectrograns they concluded that stuttering

interruptions generally appear at the transitional boundaries.

Hillman and G| bert (1977) have studied VOT val ues of
fluent contextual speech of stutterers and conpared with VOT
val ues of non stutterers. Ten stutterers and ten non stutterers

were asked to read the rai nbow passage. I ntervocalic voicel ess
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stop consonant segnments were sel ected and displayed on w de-
band spectrogranms. Results Indicated that (a) stutterers
di spl ayed | onger VOT val ues than the non stutterers; (b) VOI
val ues increased in duration as the place of articulation

noved back in the oral cavity.

Li sker and Abranson (1964, 1974) have opined that VOT is
the critical acoustic cue underlying voicing distructions in
all | anguages of the world, whereas Wnitz (1975) opines
aspiration as the primary perceptual cue in detection of voic-

ing and VOT being an uni nportant secondary cue.

VOT has been found to differ fromeach voicel ess stop
sound and its voiced counterpart. VOI has also been found to
i ncrease consistently with respect to the position of articula-
tion, i.e., as it noves backward in the oral cavity (Lisker

and Abranson, 1964, Zl atin and Koeni gshi echt, 1976, Basu 1979).

Language has been found to be a variable in VOI neasure-
ment. Lisker and Abramson (1964) have studied VOT for a nunber
of languages including Tam |, Hi ndi, Marathi and English for
the stop sounds in word initial positions. The VOT val ues
obt ai ned were found to vary from |l anguage to | anguage. They
have also reported that VOT val ues are lesser in running speech

than in non-sense syllables. Hence, type of speech sanple is



24

anot her variable for VOI neasurement.

Speakers age has been found to be yet another variable
i nfluencing the VOI. Ravi shankar (1981) found that the VOT
val ues show a gradual change with increasing age. 7-8 year
period can be considered as the tine at which stabilization

of VOT is seen in nml es.

Summerfield and Haggard (1972) have observed VOT val ues

to be decreasing with increase in speaking rate.

Sumerfield (1974), K att (1975) have indicated that the
VOT for a given stop depends upon several features of phonetic

cont ext .

Thus a nunber of variables have been found to affect VOI.
But the effect of noise on VOT hag not been studied. Most of
t he speech sanples were limted to reading a passage or sounds
in isolation. Spontaneous speech has been given little con-

si der ati on.

Review of literature reveals that there is a deficiency
in studies attenpting to spectrographically analyze the effects

of masking noise on stutterer's speech.

The only relevant study in this regard is that of Bryton

and Conture (1978). They have investigated the effects of noise
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and rhythmc stimulation on stutterers vocal fundanental
frequency, vowel duration and vocal |evel and the relation

t hese variabl es have to one another and to stuttering during
noi se and rhythmc stinulation. Measurenents of speech

vari abl es were obtained from audio and graphic |evel recordings
and from narrow and broad band spectrograns. Resul ts i ndi cat ed
that stuttering was significantly reduced during noise and
rhythmc stinmulation with the reduction during rhythmc stinmula-
tion being significantly greater than the reduction during

noi se. Decreases in stuttering were correlated with increases
in vowel duration during both conditions for 7 of 9 subjects.
They have interpreted the findings to suggest that tenporal
changes in speech production are related to decrease in

stuttering that occurs during noise and rhythmc stinulation.

Thus, the Reviewof Literature |eaves an inpression that
there is considerable need for spectrographically investigating

the effects of masking noise on stutterers speech.



CHAPTER | I

METHODOLOGY

The purpose of the study was to find out the effects

of masking noise on rate of speech, fluency, fundanental

frequency, voice onset tinme, vowel duration and vocal |eve

in stutterers and nor mal s.

Sel ection of subjects:- Four stutterers ntatohod for -age

3ax+4:eeuiii<9 proi-Innncy iind tnteil“yeneo®and with no other
except stuttering, were selected

speech and hearing probl ens,
for this experinent.
sex, intelligence

group. They

Four non stutterers matched for age,

and readi ng proficiency were selected as control

had no speech and hearing probl ens.

The stutterers were selected on the following criterion:

1) Having Kannada as not her-tongue

2) Registered at Al India Institute of Speech and
Hearing, Msore, for their speech inpedi nent and
wer e diagnosed and confirmed by conpetent Speech

Pat hol ogi st, as stutterers

The stuttering was nmarked as noderate to severe

3)
in nature

4) WIlling to participate in this study.
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The stutterers and non-stutterers (all nmales) were in
the age range of 18 years to 28 years, with a mean age of 23

years.

Al speech recordings were done using a unidirectional
m crophone in a quiet roomof the Speech Pathol ogy Depart nent
of AIl India Institute of Speech and Hearing, where anbient
noi se levels ranged from45 dB SPL to 60 dB SPL.

Equi pnent used

1) A portable Audioneter (Arphi - Calibrated to |1SO
1964 st andar ds)

2) UHER Tape Recorder (SG 631 LOd C professional tape

recor der)

3) SPECTROGRAPH (Voice Identification, INC- 700 Series)
4) Audi o Frequency Anal yzer (B&K 2107)

5) Digipitels (An accessory of Spedtrograph)

6) Stop Watch

Preparation of reading nateri al

For the purpose of reading, a non-enotional and neani ngf ul
passage (about coconut) was selected. This passage had two
parts. The nunber of words were equal in both the parts, and

wor ds which were to be anal yzed spectrographically had occured
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in both parts. Care was taken in preparing passage so that
four vowels (/a; /el, /ul, [il) ininitial position and three
consonants(/Q, /p/, Ikl) indifferent words would occur so
that it woul d becone easy for measurenent after spectrographic

anal ysi s.

To determne the tine taken to read each passage, five
nornmal subjects were requested to read each passage and it was
found that tine taken to read each passage was sanme. Mean tine

taken to read each passage was 28 seconds.
Pr ocedur e

A portabl e audi oneter (Arphi-portable, calibrated to | SO
standards) was used to deliver the nasking noi se binaurally.

The noi se output was fixed at 90 dB HTL for all subjects.

The follow ng instructions were given in Kannada to all

subjects (stutterers and non-stutterers):

MR Seds BB Ay B L0 AT (A
aey $ SERCY (A D\ENT 2 TS

%g'):ﬁa

“"Now | amgoing to put the earphones on your ears and
pl ease read this passage as you usual ly do".
The passage | and the passage Il were alternately pre-

sented to encounter the order effect.



29

Subject No. 1 read the passge | in the absence of nasking
noi se and this reading was recorded on professional tape

recorder (UHER SG631 LCA C).

In part 2 of the experinent, the earphones were pl aced
again on the ears after giving sane instructions and read the
passage ||l in the presence of masking noi se and the readi ng

was recorded using the tape recorder (UER SG 631 LOG C) .

The same procedure was used for both stutterers and non-
stutterers but masking noise was presented alternately as

shown in the tabl e bel ow

TAE 4.
Subj ect s Readi ng Readi ng
wi t hout noise wth noise
1 Passage | Passage ||
2 Passage || Passage |
3 Passage | Passage ||
4 Passage || Passage |

Thus the readings of all subjects with and w t hout

maski ng were col l ected for the purpose of further analysis.

Anal ysi s of speech sanpl es

The col | ected speech sanpl es were subjected to the fol | ow

I ng anal ysi s:
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1. Measurenent of stuttering blocks - both in the

absence and in the presence of maski ng noi se.

2. Measurenent of nean val ues of rate of speech - both

i n the absence and in the presence of masking noi se.

3. Measurenent of mean val ues of fundanental frequency

- both in the absence and in the presence of maski ng noi se.

4. Measurenent of nean val ues of vocal level - both in

t he absence and in the presence of nasking noi se.

5. Measurenent of nean val ues of voice onset tine -

both in the absence and in the presence of nasking noi se.

6. Measurenent of nean val ues of vowel duration - both

in the absence and in the presence of maski ng noi se.

1. Measurenent of stuttering bl ocks

For the purpose of neasuring the nunber of stuttering
bl ocks, the definition of stuttering (defined el sewhere) given
by Wngate (1964) was adopted. Here nunber of stuttering
bl ocks per passage was recorded, both in the absence and in
t he presence of nasking noise. This was done by the investi -

gator and a senior post-graduate student of Speech Pat hol ogy

and Audi ol ogy.

No bl ocks, however, were observed in sanpl es of non-
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stutterers in both the conditions.

2. Measurenent of nmean values of rate of speech

The rate of speech for both stutterers and non-stutterers
both in the absence and in the presence of nmaski ng noi se was
neasured using a stop watch and nean rate of speech was deter-

m ned.

3. Measurenent of nean val ues of fundanental frequency

To neasure the fundanental frequency, the output fromthe
prof essional tape recorder was given the "DA@PI TCH', which is
an accessory of spectrograph (Voice Identification INC - 700
series). This equipnment gives a direct digital display of
fundanental frequency variations of the running speech (read-
ing material). The whol e passage was fed tothe "Digipitch" to
note the variations in fundanental frequency and thus funda-

mental frequency variations were noted.

The sane procedure was used to find out fundamenta
frequency variations in each passage of all subjects both in

t he absence and in the presence of masking noi se.

4. Measurenent of nean val ues of vocal |eve

Measur enment of nean val ues of vocal level (intensity)

were conputed in the follow ng way by obtaining values for
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each subj ect.

A B&K Audi o Frequency Anal yzer No. was used to
neasure the vocal intensity after naki ng necessary adj ust-
ments. For this purpose, five sentences in each passage
(whi ch have been underlined in appended passages used for the
study) were selected and fed to the audi o-frequency anal yzer
fromthe professional tape recorder and the intensity range
for each sentence was noted. Thus, this procedure was carried
out for all subjects readings - both in the absence and in the

presence of maski ng noi se and nmean val ues were obt ai ned.

5. Measurenent of nean val ues of voice onset tinme and

6. vowel duration of predetermned vowels and consonants,
both in the absence and in the presence of masking noi se was
done fromthe spectrograns of predeterm ned words which were
anal yzed usi ng spectrograph (Voice ldentification, INC 700

series).
The follow ng procedure was used to obtain spectrograns.

B ght words (i.e., predetermned words) consisting of
four vowels (/a, /el/, /ul and/i/) ininitial position and
four consonants(/k/, [/ Ip/, / al in initial position

I n each passage, were transferred to the tape recorder of the
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spectrograph fromthe professional tape recorder, on which

it was originally recorded, using internal |ine recording

t echni que.

Bot h W deband and Narrowband spectrograns were obtained

to neasure voice onset tinme and vowel duration.

Voi ce onset tinme for stop consonants and vowel duration

were nmeasured using a tinme scale.

Thus the analysis of speech sanples was done.



CHAPTER |V

RESULTS AND DI SCUSSI ON

The experinent was conducted to verify the hypotheses
1, 2, 3, 4, 5 and 6. Results are discussed only on the basis
of nmean devi ati on obtained for experinmental and control group
for different variables as no statistical treatnment could be
given to the results obtained as the popul ation studi ed was

too snal |

1. The effect of noise on rate of speech

The nunmber of syllables read per second in the absence
and in the presence of binaural masking noi se were cal cul at ed
for normal speakers and stutterers. The results have been
tabulated in Tables 2 and 3.

Table 2: Showi ng the nunber of syllables read per second in

t he absence of and in the presence of binaural
maski ng noi se by non-stutterers (normal speakers)

Subj ect No. Absence of binaural Presence of binaura
maski ng noi se maski ng noi se
1 5.80 6. 20
2 7.45 7.24
3 6.70 7.09
4 5.13 4.76

Mean 6. 27 6. 32
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Tabl e 3 showi ng the nunber of syllables read per second
in the absence and in the presence of binaural
maski ng noi se by stutterers

Subj ect No.  Absence of binaural Presence of binaural
maski ng noi se maski ng noi se
1 4. 30 3.72
2 1. 86 1.70
3 3.31 4.11
4 2.52 2. 86
Mean 3.01 3.10

Anmong stutterers, subject No. 1 and subject No. 2 showed
a reduction in the nunber of syllables read per second in the
presence of binaural nasking noi se whereas, subjects No. 3 and
4 showed an increase in the presence of binaural masking noise.
The nmean nunber of syllables read per second for the group in
the absence of binaural masking noise was 3.01 and the nean
nunber of syllables read per second in the presence of binaural
maski ng noi se was 3.10. The rate of speech was al nost sane.
The rate of speech was sane during reading in the presence of
bi naural masking noi se when conpared to reading in the absence
of binaural masking noise in this group. Thus the hypothesis
No. | (a) "that there will be no significant difference in the
mean rate of speech values of stutterers in reading in the

absence and in the presence of binaural masking noise" is

accept ed.
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In the control group (non-stutterers), subjects No. 1
and 3 showed an increase in the nunber of syllables read
per second in the absence of noise to the presence of noise
whereas subjects 2 and 4 showed a reduction in the nunber of
syl l ables read per second in the absence of noise to the
presence of noise. The nean nunber of syllables read per
second in the absence of noise was 6.27 and the nean nunber of
syll abl es read per second in the presence of noise was 6.32.
Thus the hypothesis No. |(b) "that there is no significant
difference in the rate of speech of normals under reading in
t he absence and in the presence of binaural masking noise is
accepted. Thus it can be concluded that binaural masking
noi se has no effect on rate of speech, both in case of stutte-
rers and non-stutterers. However, the effect may vary with
i ndi vi dual subjects, as shown in this experinment, i.e., the
rate of speech may increase in sonme and may decrease in some

ot hers.

Further, it can be concluded fromthis experinment that
the stutterers have taken nore tinme to read the passages when
conpared to non-stutterers, i.e., the nmean tinme taken by the
stutterers to read the passage in the absence of binaural
maski ng noi se was 52. 33 seconds, whereas, non-stutterers have

taken 28 seconds to read the sane passage under simlar
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conditions. Simlarly, non-stutterers have taken less tine
to read the passages under binaural masking noise condition
(28.5 seconds) conpared to stutterers who have taken nore
time to read the sane passages (41 seconds). This may be
because of the presence of stuttering in the stuttering group.
Therefore, it can be concluded that stutterers rate of reading

is |low conpared to nornmals.

2. The effect of noise on stuttering bl ocks

The nunber of stuttering bl ocks occured per passage, in
each subject, in the absence and in the presence of binaura
maski ng noi se were calculated for non-stutterers and stutterers.
The results have been tabulated in Table 4.

Table 4 shows the frequency of stuttering blocks in the

absence and in the presence of binaural nasking
noi se for stutterers.

Subj ect No. Absence of bi naural Presence of binaural
maski ng noi se maski ng noi se
1 13 11
2 38 35
3 12 8
4 22 17
Mean 21. 25 17.75

The introduction of binaural nasking noise in non-
stutterers did not affect the fluency, hence no stuttering

i ke bl ocks were observed. Thus the hypothesis 2(b) "that
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there will be no significant difference in the bl ocks of
normal s under reading in the absence and in the presence

of binaural masking noise" is accepted.

On the contrary, all stutterers shewed an increase in
fluency, i.e., reduction of stuttering blocks in the presence
of bi naural masking noi se, when conpared to the absence of
bi naural maski ng noi se condition. The nmean nunber of stutter-
ing blocks in the absence of binaural masking noise was 21.25
per passage and nean nunber of stuttering blocks in the pre-
sence of binaural masking noise was 17.75. Thus in stutterers,
the nunber of stuttering blocks reduced in the presence of
bi naural maski ng noi se. Therefore, the hypothesis No. 2(a)
stating that "there will be no significant difference in nean
val ue of stuttering blocks of stutterers under reading in the
absence and in the presence of binaural masking noise" is
rejected. Therefore, it may be concluded that binaural mask-
ing noise has effect on stuttering, i.e., in stutterers,

stuttering woul d be reduced under binaural masking condition.

3. Effect of noise on fundanental frequency of voice

The fundanental frequency was observed in reading a
passage, in each subject, in the absence and in the presence

of bi naural masking noise for stutterers and non-stutterers.
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The results have been given in Tables 5 and 6.

Table 5 shows the nean fundanental frequency val ues under

reading in the absence and in the presence of
bi naural naski ng noi se for stutterers

Subj ect Fundanental frequency Fundanent al frequency
No. under reading in the under reading in the
absence of bi naural presence of binaural
maski ng noi se maski ng noi se
1 112.5 Hz 125 Hz
2 137.5 Hz 165 Hz
3 125 Hz 147 Hz
4 117 Hz 130 Hz
Mean 123.12 Hz 141.87 Hz

Al stutterers showed an increased fundanmental frequency
i n the presence of binaural masking noise than in the absence
of bi naural maski ng noi se condition. The nmean val ue of funda-
nmental frequency in the absence of bi naural nasking noi se was
123.12 Hz and the nean val ue of fundanental frequency in the
presence of masking noi se was 141.87 Hz. Thus the hypot hesi s
3(a) stating that "there will be no significant difference in
t he nean fundanental frequency val ues of stutterers in the

absence of bi naural masking noise" is rejected.

Smlarly, even non-stutterers exhibited an increased
fundanental frequency in the presence of binaural nasking

noi se than in the absence of bi naural naski ng noi se condition.
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Further, the conparison of difference of mean funda-
mental frequency in tw different conditions between non-
stutterers and stutterers shows that the increase in funda-
nmental frequency is greater in case of stutterers than non-

stutterers.

4. The effect of binaural mnasking noi se on vocal |eve

The nean val ues of the vocal level (intensity), while
readi ng a passage, of each subject, in the absence and in the
presence of binaural masking noise for stutterers and non-
stutterers were determned and given in Tables 7 and 8.

Table 7 shows nean val ues of vocal level in dB SPL produced
by each stutterer for given sentence in the absence

and in the presence of binaural masking noise under
readi ng

Subj ect Sentence Sentence Sentence Sentence Sentence
Mo. I I 11 |V Vv

AN 85 dB 85 dB 85 dB 85 dB 85 dB
PVE 100 dB 100 dB 100 dB 100 dB 100 dB

AMS 95 dB 95 dB 95 dB 95 dB 95 dB
2 PM5 107.5 dB 107.5 dB 107.5 dB 107.5 dB 107.5 dB

ANG 95 95 95 95 95
3
PVE 102. 5 102.5 102. 5 102.5 102. 5
AMS 100 100 100 100 100
4
PVG 107.5 107.5 107.5 107.5 107.5

AV = Absence of Masking Noise; PMS - Presence of Masking
Noi s e
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G and nean val ue of vocal level inthe ) 93.12dB
absence of binaural masking noise )

Grand nmean val ue of vocal level in the )
presence of binaural masking noise ) 106dB

In general, both stutterers and non-stutterers showed
an increased vocal level in the presence of binaural masking
noi se than to absence of binaural masking noi se while reading

a passage, as expect ed.

That is, there was an increase in the vocal intensity in

t he presence of maski ng noi se.

For stutterers, the nean value of vocal intensity in the
absence of masking noise was 93.12 dB s L and in the presence
of maski ng noise was 106 dB. Therefore, the hypothesis 5(a)
stating that "there wll be no significant difference in nmean
vocal intensity values of stutterers', under reading in the
absence and in the presence of binaural masking noise" is

rejected.

The hypothesis 5(b) stating that "there will be no sig-
nificant difference in nmean vocal |evel values of non-
stutterers, under reading, in the absence and in the presence
of binaural masking noise" is also rejected as evident from

the Tabl e No. 8.
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Tabl e 8 shows the nean val ues of vocal level in dB SPL
produced by each non-stutterer for given sentence
in the absence and in the presence of binaural
naski ng noi se un3er readi ng

Subj ect Sentence Sentence Sentence Sentence Sentence
No. | I 11 |V \%
AVB 97.5 97.5 97.5 97.5 97.5
L ms 1025 102.5 102. 5 1.5 102.5
ANB 87.5 87.5 87.5 87.5 87.5
2 M 92.5 92.5 92.5 92.5 92.5
AVB 92.5 92.5 92.5 92.5 92.5
3
PVB 97.5 97.5 97.5 97.5 97.5
AVB 87.5 87.5 87.5 87.5 87.5
4
F\VB 92.5 92.5 92.5 92.5 92.5
AVSB = Absence of Masking Noi se

PMB = Presence of Maski ng Noi se

G and mean val ue of vocal |evel inthe absence of ) 92.51 dB
bi naural maski ng noi se of non-stutterers )
@G and nean val ue of vocal level inthe presence ) 97.5dB
of binaural masking noi se of non-stutterers )

The hypothesis 5(c) stating that there will be no sig-
nificant difference in mean vocal |evel values of stutterers
and non-stutterers, inreading, in the absence of binaural
maski ng noi se" is accepted, as the nmean difference is only
.61 dB.
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The hypothesis 5(d) stating that there will be no
significant difference in mean vocal level value of stutter-
ers and non-stutterers, 1in reading, 1in the presence of
binaural masking noise" is rejected as the mean difference is

8.5 dB.

Results also show that there was greater increment in
vocal intensities of stutterers compared to non-stutterers,
in reading, under binaural masking noise. Stutterers in-
creased their vocal level by 12.88 dB whereas non-stutterers

increased their vocal level by only 4.49 dB only.

5. The effect of masking noise on voice onset time (VOT)

The effect of binaural masking noise on voice onset time,
in each subject, under reading, 1in the absence and in the
presence of masking noise in stutterers and non-stutterers
have been presented in Table No. 9.

Table 9 shows the mean VOT values in seconds for /k/, /p
and / © / - all voiceless stop sounds produced by

stutterers and non-stutterers in the absence and
presence of binaural masking noise, while reading

Sound Stutterers Non-stutterers
Absence of Presence of Absence of Presence of
Noise Noise Noise Noise
/k/ 0.022 0.022 0.023 0.025
/P/ 0.020 0.020 0.020 0.017

/e/ 0.017 0.020 0.017 0.022
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| nspection of Table 9 reveals that there is no signifi-
cant difference in VOT values in case of stutterers in the
absence and in the presence of binaural masking noise. There-
fore, the hypothesis 4(a) stating that "there is no significant
difference in mean VOT val ues of stutterers in the absence and

in the presence of binaural nmasking noise" is accepted.

Simlarly, the hypotheses 5(b) stating that "there is no
significant difference in nmean VOT val ues of non-stutterers
in the absence and in the presence of binaural masking noise"

is also accepted on the basis of results obtained.

Further, the table also reveals that there is no signi-
ficant difference between VOIs of stutterers and non-stutterers
in the absence and in the presence of binaural masking. Thus

t he hypot heses 5(c) and (d) are accepted.

Thus, the binaural maski ng noise seens to have no effect
on VOT in stutterers and non-stutterers. In the absence and
in the presence of binaural masking, stutterers and non-

stutterers produced sim|lar VOTs.

6. The effect of nmasking noise on vowel duration

The hypothesis No. 6(a) stating that there will be no

significant difference in nmean vowel duration val ues of
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stutterers under reading in the absence and in the presence

of binaural nmasking noise is rejected, as the table no. 10

shows that there is significant difference between the nean

val ues of vowel duration under the two conditions.

Table 10 shows the nean vowel duration on val ues in seconds
for four vowels/a/, 71/, 7u/ and/ e/ produced

by stutterers and non-stutterers In the absence
and 1n the presence of binaural nasking nol se

Vowel Stutterers Non-stutterers
Absence of Presence of Absence of Presence of
Noi se Noi se Noi se Noi se
[al 0.13 Q16 0.17 0.17
[l 0.13 0.15 0.12 0.14
[ ul 0.10 0.12 0. 07 0.11
/el 0. 09 0.13 0.12 0.16

SSmlarly the table 10 reveals a significant difference
bet ween t he mean vowel duration values in the readi ngs of
non-stutterers in the absence and in the presence of binaural
maski ng noi se. Thus the hypothesis 6(b) stating that "there
wll be no significant difference in nmean vowel duration
val ues of non-stutterers, under reading, in the absence and

i n the presence of binaural masking noise" is rejected.

Thus, it can be concl uded that the bi naural mnasking

noi se has increased the vowel duration - both in the case of
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stutterers and non-stutterers.

Results of the present study indicate that the stutter-
ing is reduced with increase in vocal intensity |evel and
fundanental frequency and no change in the rate of speech
under bi naural masking noise. Further, no changes were
observed in VOT values in cases of stutterers under binaura
maski ng noise. Simlarly in case of non-stutterers no change
inthe rate of speech, increase in fundanmental frequency and
increase in vocal intensity |levels were observed under binaura
maski ng condition. However, no change in VOT was observed

in these subjects al so.

There are several reports indicating effects of masking
noi se on stuttering. However, no report was available to the
i nvestigation regarding the analysis of speech of stutterers
and non-stutterers under binaural masking noise, under read-

i ng, using spectrograph.

The increase in rate of speech under maski ng noi se has
been reported by Yaire (1978). This is in contradiction to
the findings of the present study. However, in the present
study, 2 non-stutterers and 2 stutterers have shown a decrease
in the rate of speech or syllable output per second whereas

2 stutterers and 2 non-stutterers showed an increase in the
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rate of speech or syllable output per second.

Thus the rate of speech may be varied, i.e., increased
or decreased by using binaural masking noise. The individua
responses to binaural masking noise in terns of rate of

speech may vary, as seen in this experinent.

It is interesting to note that all subjects in the pre-
sent study have shown an increase in vowel duration under
bi naural masking noise. Inspite of this, 2 subjects in each
group showed a decrease in the rate of speech. This indicates

that there is a need for nore studies in this regard.

As reported by several investigators Shane (1946),
Cherry and Sayers (1956), Maraist and Hutton (1957), Stronsta
(1957), Sutton and Chase (1961), Murray (1967) and Ham and
Steer (1967), even in the present study, there has been a
decrease in the nunber of stuttering blocks in the case of
stutterers under binaural masking noise condition. Some have
tried to explain this decrease in stuttering bl ocks on the
basis of decrease in rate of speech (Adans and Hutchi nson,
1974; Hanley and Steer, 1949), as slowrate of speech also
has shown decrease in the stuttering bl ocks. However, in
the present study it is difficult to offer this explanation,
as 2 subjects have shown an increase in rate of speech al ong

with decrease in stuttering blocks. Shane (1946) has
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attributed reduction of stuttering under high intensity
meki ng noise to lack of auditory feedback which will not

permt the anxiety producing cues to interfere.

Sonme investigators have attributed the decrease in
stuttering under binaural masking noise to increased vocal
intensity levels (Yaire, 1978; Adans and Hut chi nson, 1974,

Bl ack and Atkinson). |In the present study also, there has
been a decrease in stuttering bl ocks under binaural masking
along with increase in vocal intensity |evel. However,

Cerber and Martin (1977) have concluded, after assessing the
effect of increased vocal levels on stuttering in the presence
and in the absence of binaural masking noise, that stuttering
reduced in the presence of noise when conpared to quiet con-
ditions. Therefore, it is difficult to attribute decrease

in stuttering blocks to increased vocal intensity |evels.

This increase in vocal intensity |evels under binaural masking
condi tions has al so been observed in normals, which can be
attributed to well known "Lonbard effect” and a simlar phe-

nonmenon was observed in case of stutterers al so.

Even though, there are reports attributing decrease in
nunber of stuttering bl ocks under binaural nasking noise to
vocal intensity, no report is found attributing decrease in

stuttering blocks to increase in fundanental frequency of voice.
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Spectrogram of the word
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Spect rogram of the word
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In the present study an increase in fundanmental frequency

of voice has been found both in case of stutterers and
non-stutterers along with increase in vocal intensity |levels
under binaural masking condition. It would be appropriate
to consider this change in fundanental frequency of voice as
a part of "Lonbard effect”. Even though, these two vocal
paranmeters are affected by masking noise, both in stutterers
and non-stutterers, no changes in voice onset tine has been
observed in the present study. Several investigators (Adans
and Reiss, 1971? Agnello and Wngate, 1972; Hillnman and

Gl bert, 1977; and Babul Basu, 1979) have reported that the
stutterers require greater tinme to initiate phonation (Ionger
VOT) conpared to normals. But in present study no such

di fference was found.

This may be because of speech sanples used, i.e., of
reading. It has been established by Lisker and Abranson
(1964) that reading acts as a variable in the nmeasurenent of
voi ce onset time. Further, it was difficult to get clear
spectrograns for the speech of stutterers which m ght have al so
contributed for this no difference in VOT between the two

groups.

Anot her aspect of speech that woul d change under bi naural

maski ng noi se condition, is the vowel duration, as reported
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by Bryton and Conture (1978). There was an increase in vowel
duration in the present study also under binaural masking

noi se condition. Bryton and Conture (1978) attribute decrease
in stuttering blocks under binaural masking noise to increase
in vowel duration. They also support this finding by con-
sidering the changes in tenporal aspects of speech in rhythemc
speech. Prolongation of speech as therapy to stuttering, in
whi ch vowel s are prolonged, i.e., vowel duration is increased,
has al so been reported to decrease the stuttering bl ocks.
Therefore, it will be interesting to study the effects of

this tenporal aspect, i.e., increase in vowel duration on

stuttering.

It may be concl uded that binaural masking noi se reduces
stuttering along with bringing about changes in vowel dura-

tion, vocal intensity and fundanental frequency.



CHAPTER V

SUMVARY AND CONCLUSI ONS

Several reports have been nmade that binaural masking
noi se has effect on frequency of stuttering and this effect
has been attributed to variations in vocal intensity, funda-

mental frequency of voice, rate of speech and vowel duration.

Bryton and Conture (1978) have anal yzed t he speech of
stutterers under binaural masking and rhythem c speech stinul a-
tion using spectrograph. They have attributed the decrease
in stuttering under these two conditions to increase in vowel
duration. The present study was conducted to find out the
effects of binaural masking noi se on rate of speech, frequency
of stuttering, vocal intensity level, fundanental frequency

of voice, voice onset tinme and vowel duration.

The study consisted of four non-stutterers and four
stutterers, matched for age, sex, reading proficiency and
intelligence. Al the subjects read two passages - one in the
absence of binaural masking noise and the other in the presence
of bi naural masking noise of 90 dB HTL. The readi ngs were
recorded using a professional tape recorder. The recordings
wer e anal yzed using spectrograph, audio-frequency anal yzer,

and digipitch to obtain vowel duration, voice onset tine,
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vocal intensity level and fundanental frequency of voice.

The rate of speech and nunber of bl ocks were al so determ ned.

The results have been di scussed.

Concl usi ons

1. There is a significant decrease in nunber of stuttering
bl ocks under bi naural masking noise condition in case of

stutterers.

2. Normals showed no stuttering bl ocks under binaura

maski ng condi tion.

3. No significant difference in syllable output per
second was found in the absence and in the presence of binaural

maski ng noi se in both the groups.

4. Both stutterers and non-stutterers showed an increase
in vocal intensity |evel under binaural masking noise. How
ever, stutterers showed greater increase in vocal intensity

t han non-stutterers.

5. Subjects of both groups showed an increase in funda-
mental frequency of voice under binaural masking noi se.
Again stutterers showed greater increase in fundanental fre-

guency of voice conpared to non-stutterers.
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6. No significant difference in voice onset tine (VD)
was observed in stutterers and non-stutterers - both in the

absence and in the presence of binaural nmasking noise.

7. An increase in vowel duration was found in both

stutterers and non-stutterers under binaural masking.

Recommendati ons for future study

1. The study may be tried on | arge popul ati on.

2. Different kinds of masking noises, i.e., narrow band,
sawtooth, may be tried with stutterers and normals, to see
their effects on paraneters that have been studied in this ex-

periment.

3. Effect of white noise, at different intensities, on

speech and readi ng may be studied.

4. Different sex and age groups of stutterers may be

subj ected to masking noise to note its effects.

5. Effect of masking noise on VOT in Kannada and ot her

| anguages may be conpar ed.

6. Spontaneous speech and readi ng under bi naural masking

noi se may be conpared using a spectrograph.



Bl BLI OGRAPHY

Adans, MR, and Reis, R, "The influence of the onset of
phonati on on the frequency of stuttering”, J. Speech
and Hearing Res., 14, 639-644 (1971)

Adans, MR, and Hutchinson, "Effects of three | evels of audi-
tory masking on selected vocal characteristics and fre-
quency of disfluency of adult manner", J. Speech and
Hearing Res., 17, 682-688 (1974)

Agnello, J.G, and Wngate, ME., "Sone acoustic and physi ol ogi -
cal aspect of stuttered speech". Paper presented at
annual conference of ASHA, San Fransisco. Qted by
Schwartz in Core of Stuttering Bl ock, J. Speech and Hear -
ing Dis., 39, 1974

Ainsworth, S ,"Introduction of theories of stuttering", J.
Speech and Hearing Dis., 10, 205-209 (1945)

Atkinson, CJ., Vocal responses during controlled aural stimla-
tion. J. Speech Hearing Dis., 17, 419-426 (1952)

Basu, Babul., "Voice onset tine for stutterers and non-stutterers”
M/sore University, D ssertation (1979)

Bl ack, J.W, Sone effects upon voice of hearing tones of vary-
ing intensity and frequency whil e reading, Sp. Mnogr.,
17, 95-98 (1950)

Bl oodstein, o., Handbook on stuttering, Chicago, National
Easter Seal Society for Oippled Children and Adul ts
(1969)



Brutten, E J., A Shoenaker, D. J., "The nodification of
stuttering", Englewood diffs, NJ., Prentice-Hall,
1967

Bryngel son, B., "Prognosis of stuttering", J. Speech Dis., 3,
121-123 (1938)

Cherry, E.C, and Sayers, B.M, "Experinments upon the total
i nhibition of stammering by external control and sone
clinical results", J. Psychosonati c Research, 1, 233-
246 (1956)

Conture and Brayton, "The influence of noise on stutterers
different disfluency types”, J. Speech and Hearing Res.,
18, 381-384 (1975)

Cross, D E, AlLuper, H, "Voice reaction tine of stuttering
and non-stuttering children and adults”, J. F uency
Dis., 4, 1, 59-67 (1979)

G oss, E, (1976), "Efects of fal se increasing, decreasing
and el ectronyographi ¢ bi of eedback on the frequency
of stuttering”, paper presented at the annual Conven-
tion of Amrerican Speech and Hearing Convention, ASHA
18, 601

Cross, D E, "Efects of stinulus ear presentation on the
voice reaction tine of adult stutterers and non-
stutterers, J. Fluency Dis., 4, (1), 45-58 (1979)

Dewar, A A D, "The effect of auditory feedback naski ng on
concomtant novenents of stammering”, British J. of
Dis. of Com, 11, 19-26 (1976)



Dewar, A.A D, et al, "Automatic triggering of auditory
f eedback nasking in stammering and cluttering", British
J. of Dis. of Com, 11, 19-26 (1976)

Cerber and Martin, "Effects of noise and increased vocal in-
tensity on stuttering", J. Speech Hearing Res., 20,
317-330 (1977)

Gerber, L., "Sensory feedback and stuttering", J. Speech and
Hearing Dis., 30, 378-80 (1965)

Hom R, and Steer, MD., "Certain effects of alterations in
auditory feedback"”, Folia Phoniat., 19, 53-62 (1967)

Hanley, T.D., and Steer, MD., effect of |level of distracting
noi se on speaking rate, duration and intensity, J.
Speech Hearing Dis., 14, 363-368 (1949)

Hardcastl e, "Some aspects of speech production under controlled
conditions of oral anaesthesia and auditory masking,
J. Phonetics, 3, 197-214, (1975)

Hllman, RE, and Glbert, HR, "VWdice onset time for voice-
| ess stop consonants in the fluent reading of stutterers
and non-stutterers", J. Acout. Soc. aner., 61, 610-612
(1977)

Horii, et al., "Acoustic characteristic of speech produced
wi t hout oral sensation", J. Speech and Hearing Res.,
16, 67-77, 1973

Johnson, w., Measurements of oral reading and speaking rate
and dysfluency of adult male and fenale stutterers and
non-stutterers, J. Speech Hearing Di's., Mnogr. Suppl.,
7, 1-20 (1961)



RY;

Johnson, W, et al.. Speech Handi capped School chil dren,
New Yor k, Harpes, 1967

Klat, DDH, Voice onset tine, friction and aspiration in word -
initial convenient clusters, J. Speech Hearing Res.,
18, 686-706 (1975)

Li sker, L., and Abranson, A. S., "Across | anguage study of
voicing ininitial stops, acoustical neasurenents,
Word, 20, 384-422

Li sker, L., and Abranson, A S. "D stinctive feature and | ang-
uage control", Language, 47, 767-785 (1971)

Maraist, J.A, and Hutton, C, "HEfects of auditory masking
upon t he speech of stutterers”, J. Speech and Hearing
Dis., 22, 385-389 (1957)

Martin, S F., "Effect of noise and increased vocal intensity
on stuttering", J. Speech and Hearing Res., 20,
233- 240 (1977)

Mont gonery, et al., "Perceptual and acoustical analysis of
repetitions in stuttered speech”, J. Conmmun. D s.,
9, 317-330 (1976)

Mirray, F.P., "An investigation of variably induced white
noi se upon novenents of stuttering", J. Coom D s.,
2, 109-114 (1969)

M/sak, E. D., Selvo Theory and stuttering, J. Speech Hearing
Dis., 25, 185-195 (1960)

M/sak, E D., "Speech Pathol ogy and Feedback Theory", Spring-
field, 111., Thonas (1966)



Ravi shankar, VOT in different age groups. Master's Disserta-
tion, Mysore University (1981)

Ringel and Steer, "Sone effects of tactile and auditory altera-
tions on speech output”, J. Speech and Hearing Res.,
6, 389-78 (1963)

Schwartz, MF., "The core of stuttering block", J. Speech
Hearing Dis., 39, 169-177 (1974)

Shane, ML.S., "Effect on stuttering of alteration in auditory
f eedback". |In WJohnson (ed), Stuttering in
chi Rren and Adults, M nneapolis, University of
M nnesota Press (1955)

Sheehan, J., "Conflict theory of stuttering". In J. E senson
(ed.), Stuttering - 4 synposium New York, Harper
(1958)

Silverman, F.H, and Goodban, M T., "Effects of auditory mask-
ing on the fluency of normal speakers". J. Speech

and Heari ng Research, Vol . 15, 543-546, 1972

Soderberg, G A, "Dilayed auditory feedback and stuttering”
J. Speech and Hearing Disorders, 33, 260-26,7 (1968)

St ar kweat her, C. W, et al., "Latency of vocalization onset:
stutterers versus non-stutterers", J. Speech and
Hearing Res., 19, 481-492 (1976)

Stronsta, C, "The effects of altering the fundanental frequency
of auditory masking on the speech perfornmance of
stutterers"”, Technical Report of Public Service
Grant No. B-1331 (Chio State University, Ohio,
1957)



Vi

Stronsta, C., "Mthodology related to the determnation of
phase angl e of bone-conducted speech sound energy
of stutterers and non-stutterers, D ssertation
Abstracts, 16 (1956)

Sulton, S, and Chase, R+tA, "Wite Noise and Stuttering”, J.
Sp. and Hy. Eds., 4, 72 (1961)

Summerfield, GA, and Haggard, M P., "Speech rate effects in
t he perception of voicing". Speech synthesis in per-
ception, GQted by HIlman, RE, and Glbert, HR,
in "Voice onset tine for voicel ess stop consonants
in the fluent reading of stutterers and non-stutterers”,
J. Acout. Soc. Aner., 61, 610-612 (1971)

Timmons, B.A, et al., "Auditory feedback as a major factor in
stuttering”, J. Speech and Hearing Res., 37, 476-
484 (1972)

Tomatis (1964), in Van R per, C, The nature of stuttering,
Englewood Aiffs, N J., Prentice Hall (1971)

Travis, L.E , Handbook of Speech Pathol ogy and Audi ol ogy,
Appl eton Century Oofts (1971)

Van Riper, C, "The nature of stuttering", Englewood diffs,
NJ., Prentice Hall, 1971

Van R per, "The Treatnent of Stuttering", Englewood diffs,
N.J., Prentice Hall, 1973

Yairi, E., Effects of binaural and nonaural noise on stuttering,
J. of Aud. Res., 16, 114-119 (1976)



Vil

Young, MA., "Conmment on stuttering frequency and t he onset
of phonation", J. Speech and Hearing Res., 18, 600-602,
1975 (a)

Wrt, R, An agnostic's specul ations about stanmering”, In
J. Eisenson (ed): Stuttering, A synposium New York,
Har per, 1958

W ngate, ME., "Sound and patternin "Artificial' fluency", J.
Speech and Hearing Res., 12, 677-686 (1969)

Wnitz, H, et al., "Variations in VOT for English initia
stops”, J. Phonetics, 3, 41-52 (1975)

wi sehner, GJ., "Stuttering behavior and hearing”, J. Speech
Di sorders, 15, 324-35 (1950)

Wwlf, A A, and WIf, E G, "Feedback processes in the theory
of certain speech disorders”, Speech Pathol ogy and Ther apy,
2, 48-55 (1959)

Wke, B (1970), "Neurological mechanisnms in stammering. An
Hypot hesis", Brit. J. Dis. Commm. 5, 6-15

Wke, B., "Phonatory reflex nmechani sns and stamering”, Folia
Phoni atrica, Vol. 26, 321-338 (1974)



APPENDI X |

PASSACE NO. 1

PASSACE NO. 2




APPENDI X 11

LI ST OF PRE- DETERM NED WORDS SUBJECTED TO SPBCTROGRAPH C
ANALYSI S | N EACH PASSAGE.

PASSAGE 1 PASSAGE 2




