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| NTRCDUCTI ON

"Fluency is the ability towite or speak easily, snoothly and

expressively". ( Wngate 1984)" "The word' fluency' cannotes

facility in speech and | anguage performance. People who are fluent are
so skilled inthe performance of speech and | anguage behaviours that they
do not need to expend much thought or energy to it. Sounds, words and
sentences fall easily fromnouths wthout hesitation and are strung
together one after the other rapidly and with fewpauses. It is normal
tobefluent, thisisnot true of other sequential behaviours "(Starkweather '
The words 'fluent' and fluency are reserved al most exclusively to refer to

speech and to witing as a graphic record of speech

Perkins (1977) refers to fluency as "A baroneter for the entire
speech systemof performance of the other dimensions of speech. |n order
to start speech fluently i.e., pronpty, easily and in a co-ordinated manner
an individual nmust neet several requirenments. Specifically, he needs to
qui ckly and with an econony of nuscular effort, adjust respiratory, phonatory
and articulatory activity, soasto (a) start air - flowupward and out of
the lungs (b) create a source of structural resistance at the glothis to
this upward noving col um of air (c) bringing the pressure of the subglottic
air to level efficiently in excess of supraglottic air pressure to blowthe

vocal cords apart and send theminto periodic vibration for voicing and



(d) set into motion and then conplete the articulatory gesture

that is first integral part of his intended Meaningful utterance.
Afifth requirenent of critical inportance involved is the integra-
tion of the preceding four adjustments so that they overlap intine
and occur in what appears to be virtually sinultaneous manner. Wen
a speaker does not co-ordinate these events up and down the voca
tract, a disfluency of one type or another usually results. For
Exanpl e: |f phonation proceeds articulation, aninterjectionis
likelyto be heard. If onthe other hand, articulatory posturing
occurs before the initiation of airflowor voicing, a silent pro-

| ongation is observed" (Adams; 1982)

Hedge (1978) and Adans (1982) suggested that fluency can
be described interns of features that contrast wth disfluency.
But such a procedure is an inversion of the way in which the meaning

of words are established.

There are many types of fluency and many ways of | ooking
at it. Fillmore (1979) has described three types of fluency which
correspond to three of the four major conponents of |anguage - syntax,
semantics and pragmantics. "Fillnmore (3979) believed that speakers
who are syntactically fluent have the ability to encode highly conpl ex
sentences representing a wide variety of conplex content formrelations.
Semantical |y fluent speakershave |arge vocabul aries to which they have

full and ready access. Pragmatically fluent speakers always knowwhat
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to say under a wide variety of social circunstances. The fourth
maj or conponent of |angnage, phonol ogy, was not described by Fillnore,
but his list earnbe augnented to include phonol ogically fluent speakers,
who woul d have the ability to pronounce correctly and acurately |ong

strings of syllables inunfamliar conbinations" (Starkwether;1987)

A nunber of factors affect the fluency of speech; viz.,
physi ol ogi cal, psychol ogi cal, enotional and |inguistic; The size and
mass of the structures is only one among this. Specifically, the
massi veness of the parts of the vocal tracts will influence the speed
with which the nmovements can be initiated, and once begins, the ease
wi th which they can be stopped or redirected. There are many conpensa-
tory forces however. As speech is acquired, the timng and vel ocity

of movenents devel ops within the constrains of the mechanismas it
exists at any stage of growh. Some Central Nervous Systens are
probably adept, relative to others, in making adjustments to changes

in the nmechani smintroduced by growth. (Starkweat her; 1987)

Wen any of these factors are affected, a breakdown in
fluency (dysfluency) results because of which speech will be affected.
The ternms disfluency and non-fluency suggest that speech is not fluent.

Discontinuities woul d al ways slowrate and woul d of course require some

effort, but sonme discontinuities would slowrate more than others or be
mere efforful than others and this distinctionis clinically very inpor-
tant. It seens both accurate and useful to keep the dinensions of

fluency seperated inthe words that are used to describe it. Stuttering



and cluttering are two disorders of fluency.

Stuttering is a disturbance of rhythmand fluency of
speech by an intermttent blocking, a convulsive repetition or
prol ongation of sounds, syllables, words, phrases or posture of

speech organs. (Travis; 1971)

It is well doconunted that children between the ages

of 3 - 5 years experience periods of dyafluency which vary, often

dependi ng upon the enotional and linguistic |oad present in the
communi cative interaction. This condition is referred to as
Normal Nonfluency. However only a small percentage of these children

who are dysfluent actual |y becone stutterers.

Froeschel s (1969) suggest that normal dysfluencies have
a place on the same continuumas stuttering and that the latter is
sinply a nore severe and nore frequent nmanifestation of the former.
Bl oodstein (1969) hypot hesized that the difference between nornal
nonfluency and stuttering was one of degree, rather than a distinct

entity.

According to Johnson (1967) "There is evidently no clear
sharp line between the speech of stutters and that of non-stutterers.
Certainly, not withresepct to fluency. It seems to be the case that
speakers are distributed along the various dimensions of speech be-

haviour, including fluency, with the great ngjority found to be
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somewher e between the extrenwes"

Ginically it is very inportant to distinguish the condition
stuttering fromNormal nonfluency for the managenent of the patient.
Various characteristics of normal nonfluency have been reported by
several experinentors which could differentiate it fromstuttering;

Van Ri per (1962) syllable repetition, prolongation, awareness, reaction
to stress; Voel ker (1944), syllable and phrase repetition; Silvermn
(1972) part-word repetitions; England (1976), frequency of disfluency;

Bj erkans (1980), word fragnentations;

Stronsta (1965) On the basis of spectrographic analysis of
the speech of normally confluent children reported that these children

who did not showtransition on the spectograns tended to become stutterers.

Inspite of the extensive research on stuttering and norma
nonfluency, the characteristics of normal nonfluency are still not under-
stood and the characteristics of normal nonfluency that effectively
differentiate it fromstuttering are not well understood. In this
context, there is aneedto study the various characters of normal
nonfluency and stuttering to effectively inplenent it in clinical

situation for differential diagnosis and therapy.

The present study attenpts at extracting the tenporal paraneters
in normal nonfluency and stuttering speech and examning the effectiveness

of these features in differentiating between normal nonfluency and stutter

-ng



The information of this study would be useful in identifying
the characters of nomal nonfluancy and possibly to differentially
di agnese normal nonfluency fromstuttering. Qinically it would
facilitate the detection of nornallynonfluent and stuttering children

and to further rehabilitate them
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REVIEW O LI TERATURE

The speech; - both fluent and nonfluent of stutterers has been
subjected to acoustic analysis since a long time to explore the arti-
culatory and | aryngeal behavior of stutterers and to probe into the
causes of stuttering. Aso, it is conpared with those of normals and
normal |y nonfluent speech to different iateand thus to effectively
rehabilitate. This reviewpresents the/acoustic characteristic of the/Pered
speech of strutterers and nornally- nonfluent/ In brief, acoustic /children
anal ysi s conprises of the various spectral and tenporal parameters of
speech. However, this reviewis restricted to perceptual and tenpora

speech parameters. It is organized under the follow ng subheadi ngs.

| . Tenporal characteristics of the speeoh of

1.1 Stutterers
1.2 Stutterers Vs Normals

2. Characteristics of the speech of normally nonfluent children.

5. Differences in the speech characteristics of normally fluent/

normal |y nonfluent/ and stuttering children/adults.



1.1 Tenporal characteristicsof the speech of stutterers:

Agnel | o (1971) anal yzed spectograns of the stutterers speech
and concl uded that the acoustic and pause characteristics of the
stutterers dysfluencias differed fromtheir normal speech disfluencies.
Furthernmore, stuttering nonfluancies did not showthe normal downward
shift of the second formant associated with nornal articulatory posi-

tioning.

Van Ri per (1971) cites research which enpl oys both speot ographic
and ci nefl ourographi ¢ anal ysis & concl udes t hat the dysfluencies of

stutters V/s nonstutterers were different along several dimensions.

Adans and Reis (1971) investigated the difference in the frequency
of dysfluencieas of voi ced and unvoi ced phonenes in stutterers. They hypo-
thesized that if the larynx was an inportant site in the breakdown of
fluency, then conditions requiring increased | aryngeal adjustnent woul d
create an increase inthe frequency of stuttering. Data of this study
suggested that the termnation or initiation of phonationis directly

related to the frequency of stuttering.

Mams and Rei s (1971) and Manning and Coufal (1976) reported that
increased stuttering is nore |ikely to occur during voiceless to voiced

phonation transitions than voiced to voiced transitions.

Vebster (1974) suggested that stutterers use articulatory patterns

that are too forceful and co-articulatory novenents that are too rapid.



Kl'ich and May (1982) in studying formant frequences and
duration and rate of formant frequencies transition of /i/,/&
and /u/, found that adult stutterers did not vary these articulatory
details indifferent conditions. \Wen conpared to data reported on

non-stutterers the authors concluded that stutterers vowel productior

was nore spatially and tenporally restricted.

Stuttered and non-stuttered phonemes of 20 adult males were
anal yzed for distinctive feature patterns using the Chonsky - Halle
systemby idells (1985). The features (+ Consonantal) (- voice),

(+ Continuant) and (- Strident) occurred significantly nore often
instuttering than in non-stuttering instances. Results suggest
that inadults, stuttering is nmost [ikely to occur when the prinary
sites of tension and disco-ordination are Iingual and |aryngeal and

when t he speaker nust shift from (- voice) to |+ voice|

Ranmesh (1985) spectrographical ly anal yzed the speech of
stutterer's under del ayed auditory feedback. He found that there
was no difference in Voice onset time between stutterers and non-

stutterers.
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1.2. Tenporal characteristics of the speech of stutterers as conpared

to normals:

Resear chers have conpared various aspects of stuttering and
normal 'y fluent speaker's fluent speech and found that stutterer's

fluency is characterized by Ionger vowel durations (Disinmoni, 1974)

vowel productions which are nmore tenporal ly and spatially "restricted"
(Klich and May, 1982) and I onger transitional subsegments vithin an

intervocalic interval (Starkweather and Meyers, 1979)

Agnel 1o (1974) enpl oyed spectographi c anal ysis fromuwhich he

believed indirect physiological inplications couldbe made. Voice

onset tine (VOT) and voice termnation time (VIT) in 25 adult stutterers
were conpared with the sane val ues obtained froman equal nunmber of non-
stutterers. Al subjects were required to produce the same test vowel

[ah/, begining and ending wi th voiced and voi cel ess pl osive cognat es

i.e., Ipa, ba, ap, ab/. Stutterers enployed significantly |onger
transition times for both voice onset and voice termnation than did
non-stutterers. Stutterers were "slower ininitiating the voice during
the opening phase of consonant release (VOT) or slower in approaching

the closure (VIT) Phase".
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Di sinoni (1974) studied the timng relationships inthe speech
of stutterers. He found that the phonene durations of stutterers were
greater than those found in non-stutterers. Differences exist in
phoneme duration and in certain aspects of the timng of fluent
sequences of phonemes in stutterers. Stutterers also showgreater

variability than non-stutterers in durational control

Di simoni (1974) found that the consonant and vowel durations
of adult stutterers ware nmore variable than were the same nmeasures

obtained for a group of non-stutterers.

H rschman, Starkweat her and Tannenbaum (1976) conpared | aryngea

reactiontine of stutterers to normals. Using 11 stutterers and 11

normal controls, the experinenters presented a visual stinmulus consisting
of avariety of syllables and neasured the |atency of vocalization of
frequently produced utterances. Results showed that stutterers had a
significantly longer latency of vocalization than did the control group

It once again suggests difficulty with the phonatory adjustments necessary

to initiate voicing

Cooper and Al'len (1977) investigated the speech timng contro
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accuracy of stutterers and non-stutterers during both speech and

non- speech activities.

In general, they found that their group of

stutterers tended to be less accurate intheir timng abilities.

The data al so showed a vide range of timng abilities anong all the

subjects with sonme stutterers performances equal to those of certain

non- stutterers.

Several researchers have experinented on the VOT of normals

and stutterers which are intable 1

col um 1.

The experinenters) are cited in

Col um 2 descri bes the nethodol ogy for measuring VOT.

Col um S provides information on the subjects tested, and colum 4 sets

out the results of between group conparisons.

(1) (2) (3) (4)
Agnel | o and Pressure - sensor and Matched groups Stutterers VOT
Wngate (1972)  voice - recorder; of 12 adults wer e | onger
utterances stutterers and
12 normal s
Agnel I o (1977) Met ched groups VCR and VTT wer

Véndel | (1975)

H Il man (1977)

Spect r ogr aphi ¢
anal ysis of CVs

Spect rographi c
anal ysi s

of stutterers
and normal s

Mat ched groups
of 12 child
stutterers and
12 nornal s

Stutterers Vs.
non- stutterers

| onger in stutt
ers.

Stutterers VOIS
wer e | onger

Geater lag in
voi ci ng of
fluent speech

of stutterers.
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(1) (2) (3) (4)
Hi | man and G lbert Spectrographl c Mat ched groups Stutterers VOT
(1977) analysis of Q/s of 12 adult were | onger

taken fromoral stutterers and
readi ng. 10 nor mal s.
(P 0.05)
Metz, Conture and  Spectrographic  Five young adult Stutterers VOT
Caruso (1979) anal ysis of 18 stutterers and were | onger or
different sound five normals only 6 of the
clusters in words 18 clusters
(P .05)
Zi mrer man (1980) X-ray motion Si x adul t Stutterers VOTs

picture and voice Stutterers and were |onger
recorder, three seven normals

CVC wor ds
Watson and Al fanso  Spectrographic Eight adult No significant
(1982) anal ysis of three stutterers, age between group
contiguous vowel and sex, matched differences
* consonent + wth 8 normals. inVOT
vowel + consonent
sequences. (P .05)

Table 1. VOT of normals and stutterers (in msecs.)

(Gted fromstuttering as laryngeal disorder by Adams and Sonture in
the book Nature and Treatment of Stuttering by Curlee and Perkins)
Basu (1979) in his study conpared the VOI's of stutterers for
voi ced and voi cel ess stop sounds of Kannada |anguage in spontaneous
reading and in syllables, inisolation with that of non-stutterers.
The results of the study reveal ed that the stutterers showed a | onger

VOT for voicel ess and voi ced stop sounds both in reading and in isolation

when conpared to that of non-stutterers. There was a difference in VOT
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bet ween each voi cel ess stop sound and its voiced counterpart; i.e., there
was always a voicing lag for the voicel ess stops sounds and a voicing | ead
for voiced stop sounds. This was observed for both stutterers and non-
stntterers inreading as a well as inisolation. The stop sound in isola-
tion consistently displayed a longer VOT than inreading. There was a
consi stent increase in VOT with respect to the position of articulatory

contrictian in case of non-stutterers. No consistent variation in VOl

with respect to the position of articulatory contriction was observed
for stutterers. However, there was a difference in VOT for various stop

sounds.

H gh speed ci neradi ography was used by Zi mrermann (1980) to

describe the tenporal organisation of perceptually fluent speechin

stutterers and non-stutterers. Mvenents of the |ower lip and jawwere

anal yzed in 3 consonant + vowel + consonant (CVC) syllables. Stutterers

consi stently showed (1) Longer transition tines for dowward novements of
the articulators. (2) Longer tines between novenent onset and peak vel o-
city inthe CVgestures. (3) Longer steady state positions of the |ip and

jawduring the vowel portions of the syllable.
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In 1980 (b) he studied the tenporal and spatial relations of
movements of the lower |ip and jawand found | onger tenporal inter-
rel ationships of these movenents for stuttering subjects as conpared

to normal speakers.

Prosek and Runyan (1982) spectrographical |y neasured the
duration of stressed vowels extracted fromshort segnents of connected
speech. The successfully treated stutterers used inthis investiga-
tion spoke with nore pauses and with | onger average pause and vowel
duration than did non-stutterers. Total durations of stressed vowels
average 170.6 ns for stutterers and 144.1 ms for non-stotterers,

vowel subsegnents were not specifically measured.

Janssen, Weneke and Vaane (1983) designed a study to investigate

the differences between stutterers snd normal speakers in pbonatory and
articulatory timngduring the initiation of fluent utterances of nono-
syl labic words.  ElLectronyographic recordings of four articulatory muscle
and recordings of glottal vibrations were nade of repetitive utterances
of a series of nonosyllabic words by 15 stutterers and 17 non-stutterers.

These data were anal yzed interms of average interval tinmes between
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voi ce onset and onset of BUGactivity and between onset of BUG
activity.ineach articulator and in terns of the intrasubject
variability af these durational measures. Results showed that
there ware no significant differences between stutterers and non-
stuttarers inaverage interval times and that stutterers, in
general, were significantly nore variable intheir speech onset
timng.

Pi ndozol a (1987) gtudlad durational characteristics of the
fluent speech of stutterers and non-stutterers. He found that the
steady state duration of vowel was significantly different between
stutterers and non-stutterers. Stutterers showed greater variability

Inthe duration of transition than did non-stutterers.

Wngate (1984) focused on the antecedents and sequel ae of
filled pauses, reveal ed substantial differences in pattern of pause
occurrence hetween stuttered and nornmal speech sanples obtained from
20 mat ched subjects. The results showed the stuttered sanples to

have absol utely nore filled pause than normal speech sanples. This

finding was consistent with evidence frommany sources in the conpara-
tive stuttering research that show speech sanples fromstutterers to

contain nore disfluencies of all types than do sanples of normal
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speech.

Suchitra (1985) studied co-articulation in stuttering, She
conpared fluent utterances of stutterers and normal speakers.
Resul ts indicated that, though the rising andfallingtrend of
the formant frequency transition was the same in fluent speech

of stutterers ag it iainthe normal speakers? the extent of such

transitions was different inthe two groups of subjects. The Co-
articulatory "differences’ found in the fluent utterances of
stutterers indicated that the articulatory configurations required

for the production of a phonene in question were not fully achieved.

Wt son and Al fonso (1987) conducted an experinent for conparision
of laryngeal reaction tine and voice onset tine values between stutterer!
and non stutterers. The experiment reported no significant group
differences inlaryngeal reactiontime (LRT) and voice onset tinme (VO
val ues. Rank-order correlations betweenthe stutterers LRT and VOT

val ues were al so non-significant.

According to Johnson "There is evidently no clear and sharpline

bet ween the speech of stutterers and that of non-stutterers, certainly
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not with respect to fluency. It seens to be the case that speakers are

distributed along the various di mensions of speech behaviour including

fluency with the great majority found to be somewhere between the

extrenes". {Johnson 1967)
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2. Characteristics of the speech of normally nonfluent children:

Davis (1939) studied the dysfluencies of non-struttering children
aged 24- 60 nonths. She found that repetitions of syllables, words and

phrases ware comon inthis group.

Vexler (1978) presented initiatory norns on the disfluency character

tics of 2, 4 and 6 years ol d boys. The most frequently occuring disfluency
types at each |evel were revision, inconplete phrase and interjections, the
| east noted type was part-word repetitions for 2 and 4 years ol ds and

di srhythm ¢ phonations for 6 year olds. Patterns of disfluency appear to
be simlar at all age levels studied, except that the 2 year old pattern

showed greater magnitudes in various disfluency types.

Bjerkan's (1980) suggested that "word fragmentation" was the nost
characteristic feature which distinguished the speech of stutterers from
the speech of non-stutterers. He concluded this based on the results of

his research which demonstrated that fragnentations were extremely rare

in the speech of non-stuttering preschool ers, but occured significantly

in the speech of children regarded as stutterers

Gegory (1986) found that pauses, revisions and interjections

(non repetitious disfluencies) occur most frequently in the speech of
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preschool children (Brownel|; 1975; Dejoy, 1975, WexLer and Mysak, 1982),

Single - syllable word repetition,nostly at the beginning of syntactic
units, isfairly frequent in children's speech during 2nd and 3rd years
when rel ational |anguage is developing at a rapid pace (Bl ood-stein and
Gantwerk 1967, Yairi 1981). Breaks influency at the word | evel (Sound
and syl able repetitions and prol ongations of sounds) are the |east
frequent (Brownel |, 1975; Dejoy, 1975: Haynes & Hood, 1977; Bjerkan, 1980
Vx| er and Mysak, 1982). However, Johnson (1955) and Yairi (198l) repor
that 2 year olds may emt considerable part-word repetition. Yet, they
report that part-word repetition decreases during the 3rd year. Non-
stutterera average roughly one repetition per instance of one syllable
word repetition or part-word repetion (I,l; M- Ha)whereas stuttering
chil dren average about two reiterations per occurrence ('I, I, I;
MaMaMa') (Yairi and Lewis, 1984.). "As we know, there is overlap
between the two groups. Sone non-stuttering children at tines showas
high as four or five repetitions per instance of disfluency. Perhaps
the regularity (Even or Uneven stress) is a distinguishing feature,

clinical evidence being that stuttering children show more unever

rhytha and stress intheir repetitions (Gegory & Hll, 1984)
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Syntactic context appears to influence the occurrence of disfluency.
Most studies of either non-stuttering or stuttering preschool children
have reveal ed a greater than expected nunber of disfluencies on function
wor ds and pronouns at the beginning of syntactic units (Bl oodstein and
Gantwerk, 1967; Helnreich &Bloodstein, 1975, Silverman, 1975). Younger
children probably respond to these syntactic units as the basic units
of speech fornulation and notor speech production. During the ages
4t0 8, there is atransitionfromthis to nore disfluency or stuttering
on content words. Regarding sex differences, studies by Davis (1939),
Okt oby (1943), Yairi (1981) have shown that there is a higher fre-

quency of part-word syllable repetition in boys; however, no differences
have been statistically significant. Yairi (1981) reported a trend

for boys te shownore repetitions per instance of syllable repetition

Li stener reaction studies (Boehmer, 1958; Golas and WIlians, 1958;

WIliams & Kent, 1958) in which observers judged disfluencies drawn
fromthe speech sanples of both non-stutterers and stutterers have
shown that there is greater aggreement in classifying sound and

syllable repetitions as stuttering. Revisions and interjections are

judged infrequently as stuttered. Several studies (Voel ker, 1944;



Johnson, 1959; Yairi &Lew s, 1984) have shown that speakers considered
to be stutterers emt substantially greater amounts of sound and syllable
repetitions and prolongations. In addition, adding together non-repeti-
tious and repetitious types, stuttering children showa higher amount

of total disfluency (Yairi & Lews, 1984)
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3. Differences in the speech characterisitics of normally non-fl uent

Nor mal non-fluency and Stuttering.

and stuttering children/adults:

3. 1. Perceptual characteristics:

There are several perceptual characteristics that differentiat

Al these are sunmerized intable

SI.  (Characteristics Stuttering Normal non-fluency
No.
1. Speech under stress Wr se Wr se
2. Speech in relaxed situation Better Better
5. CGalling attention to speech Wr se -
4. Speaking after interruption \Wor se -
5. Short answers Wr se -
6. Foreign Language Mor se -
7. Hell known text Better -
8. Unknown text Wr se -
9. Syllable repetition
f requency/ wor d > 2 < 2
frequency/ 100 wor ds >2 <2
Tenpo Faster than Nor mal
nor mal
10. Prol ongation >/ 100 words <1/100 words
11. Term nations Sudden G adual
12. Gaps Present Absent
13. Inflections Restricted Nor nal
monot one
14. Under DAF Reduct i on Exagger at ed
15. Spont aneous recovery Present Present

Table 2. Characteristics of the speech of stuttering and normal |y non-

fluent children:
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Voel ker (1944) conpared the disfluencies of stutterers and

non-stutterers of age 12 to 19 years. He found that average speaker
had no syllable repetitions per 100 words and | ess than one word and
one pharse repetition per 100 words. Furthernore, he indicated that
the speech of the stuttering group was typified by syllable and word

repetitions and prol ongations.

Engl and (1976) conpared the speech of non-stuttering Kinder-
garden children with the speech of preschool ers diagnosed as stutterer:
Bot h groups dermonstrated part-word repetition. However, stutterers

showed a hi gh frequency of all dysfluency types, a greater nunmber of
repetitive syllables within a repetition and a hi gher percentage of

sound and syl lable repetitions.

5.2. Tenporal Characteristics:

Stronmsta (1965) denonstrated that the spectrograns of
stuttered speech revealed a | ack of usual falling or rising transi-
tions shown in spectrograms of normal speech. The juncture formants

were not present or were different.
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Stronsta's (1965) research showed that those children whose
spectrograns of disfluencies showed ananolies in co-articulation
failed to "outgrow' their stuttering and those children whose spectro-

grans showed normal juncture formants had becone fluent in the ten

year span since the original recordings were made.

Heal ey & Adans (1381) explored the speech timng skills of
normal [y fluent and stuttering children and adults, producing two
sentences, ten consecutive times at basal and nodified speaking rates.
Spectrographi ¢ displays of subjects utterances in both conditions were
made inorder to obtain consonant, vowel, pause, and utterance duration
measures. Results showed that the two groups of children produced
speech durational values simlar to those of the two adult groups and

there were no consistency between and within group differences in the

basal and nodified rate conditions.

Heal ey et. al (1381) neasuredtransitionand st eady st at e subseg-
nmental durations extracted fromsingle sentence produced by child.
Stutterers and non-stutterers (age 7 - 12). Stutterers were signi-
ficantly slower only in conpleting the transition fromfrication

onset to peak anplitude during the /a/ Phonene; all other neasures
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were not significant.

Zebrowski etal (1985) analysed transition rates and durations
along with durations of stop gap, frication, aspiration and voice onsets
inl1l incipient stutterers. No significant differences were found betwee
the child stutterers and matched non-stutterers for any of the tenporal

measur €s.

Cudahy, Zebrowski & Conture (1985) conducted a study to provide
a prelimnary description and conparismof the tenporal parameters of
speech production of young stutterers and normally fluent peers as
represented within the acoustic waveform(for Ex: frication and
aspirationdurations) for word initial /p/ and/b/. Subjects were
11 young stutterers (nean age =4 years 5 nonths) and |ike nunber of
sex and age matched (plus or mnus 4 nonths) normally fluent youngsters

(mean age =4 year 8 nonths). Measured acoustic variables consisted

of vowel - consonant transition duration (nsec) and rate (Hz/msec),

stop -gap, frication, and aspiration duration, VCT, oonsonant - vowel

transition duration and rate and vowel duration. Results indicated
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no significant differences between young stutterers and their
normal [y fluent peers for any of the tenporal nmeasures for either
I'bl or /pl, although differences in frication duration approached
but did not reach significance. Correlational analysis did indi-
cate differences between the two talker groups inthat the normally
fluent youngsters exhibited an inverse relation between stop-gap and
aspiration durations while the young stutterers denonstrated a |ack
of any clear relation between these two tenporal variables. Findings
seemto suggest that young stutterers exhibit sone difficulties

effecting the relatively snooth co-ordinated "conpensatory" relations

between | aryngeal and supral aryngeal behavi ours which woul d al |l ow the
systemto remain withinthe"time limts" necessary for optimally

snmoot h, ongoing, fluent speech production.

Concisely, stutterers do showvariations in several of
the tenporal measures |ike phoneme duration, VOT, transition
duration etc., The reviewof literature indicates that an excellent
way to study the fluency of young stutterers is through acoustic

anal ysis. The acoustic signal contains a variety of salient
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tenporal events that can be neasured across a fairly w de range of
productions (for Ex: froman isolated vowel to a phrase or sentence).
Further, nethods of acoustic analysis of speech do not required

sensing devices inserted under the skin or into a bodily orifice

(non-invasive) and do not interfere with the novements or gestures

necessary for speech production.

Al'so, it has been shown (Eich & My, 1982) that tenporal

measures made fromsound spectrogranms of the acoustic speech signa

can provide accurate, objective (albeit indirect) evidence relative
to supraglottal and |aryngeal behaviours. For exanple certain

acoustic neasurenents provi de very close estimates of the tine

taken by the supraglottal articulators to nove fromone speech
sound to another (transition duration) or the time period fromoral
rel ease of a consonant to the beginning of vocal fold vibration for

the subsequent vowel (VOT). These, as well as simlar neasures can

assist indiscerning simlarities and differences between the tenporal
parameters of the fluent speech of young stutterers and those of
nornmal Iy fluent children. Inthis context, the present study

ains at spectrographically eval uating the tenporal acoustic para-
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neters of stuttering and normal |y non-fluent children.



C HAPTER - |ll
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METHODOLOGY

Material: Alist of words taken fromKannada articul ation test
(Babu etal, 1972) and fromarticulation drill book (Purushothama
& Savithri, 1388) were picturised and was used for the elioitation
task. The words were selected so that it included all the consonants
in Kannada in initial and medial positions. For spontaneous narration
apicture story fromUpper Kinder Garten book was used. It consisted

of eight pictures in succession depicting a story (Appendix)

Subj ects: Subjects were two children with stuttering and two
normal |y non-fluent children who were di agnosed by the speech pat ho-
| ogi st. The age range of these children were 6 to 8 years. Their
not her tongue was Tam | and they all resided in Karnataka and spoke
kannada. There was no history of delayed speech and | anguage and

they were intellectually normal and had no hearing probl em

The speech characteristics of all the subjects are intable 3.
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STUTTERI NG NORMAL NON- FLUENCY
S1 6 years Male S2 7 years Female | S1 6 years Male S2 6 years Mal e
Prol ongati ons Bl ocks Bl ocks Prol ongati ons
Repetitions Repetitions Repetitions Repetitions of
wor ds
Rate of speech - Articul atory Hesitations Normal rate of
hi gh fixations speech
Bl ocks - Mderate | Rate of speech- Rate of speec | Not aware of
nor mal nor nal the probl em
Severity Mderate Severity - MId Not aware of
to Moderate the probl em
Anare of the Avare of the
probl em probl em

Tabl e 3: Speech characteristics of the subjects.

Met hod: The subject was seated confortably in a sound treated room

The m crophone (Ahuja Unidynami ¢c) was placed at a distance of 10 cnms from
his mouth. For the elicitation task, the subject was visually presented
with apicture card and was instructed to name the picture. Atrial was
given for the sane before the actual recording. For the narration task
the pictures conprising the story were visually presented to the child
and he/she was instructed to observe pictures carefully and to narrate
the story. Al these sanples were recorded on a high fidelity magnetic

tape using the internal tape recorder of the Sound Spectograph VI1 700.
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Anal ysis: Analysis of the speech sanples was done by obtaining
vide band bar type spectograns. Tenporal measures anal ysed were

as foll ows:

!4

Vowel duration

Consonant duration (for consonants other than stops)
(osure duration

Burst duration

Voi ce onset time (VOT)

Transition duration of first formant

Transition duration of second formant

Speed of transition of first formant

Speed of transition of second formant

Measurenent: The tenporal paraneters nmeasured who as fol | ows:

1. Vowel duration: Vowel duration were neasured as the tinme between

the point of onset and cessation of glottal vibration and of resonance

ar eas.

2. Consonant duration: The duration of voiced/ voi cel ess consonant

was nmeasured as the time between the of fset of resonance for the pre-

ceding vowel and the onset of resonance for the fol | ow ng vowel, in

the nedial position. The initial fricative duration was measured as

the time between the onset of frication and the onset of resonance
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for the follow ng vowel. The duration of the nedial fricative was taken
as the time between the offset and onset of resonance for the preceding

and fol | owi ng vowel respectively.

3.0 osure duration: This was nmeasured as the tine between the of fset

of the resonance for the preceding vowel and the burst for the stops in
the nmedial position. For the voiced stops ininitial position it was

time between the onset of glottal vibration (Voice bar) and burst.

4.Burst duration: This was neasured as the time for the spike/burst.

5. Voi ce onset tinme (VOT): VOT was neasured as the tine between the

articulatory rel ease as evidenced by the burst and the onset of glottal
activity for the follow ng vowel as indicated by the voice bars on the

spect ogr ans.

6. Transition duration(Fl, F2): Transition duration (F1, F2) was

measured as the tine between the onset of transition of F1/F2 and the

termnation of the transition of the vowel /consonant.

7. Speed of transition (FI, F2): The frequencies at the onset and

termnation of the transitions of FI & F2 were neasured. The difference

bet ween t hese divided by the transitiondurations for Fl &F2 was
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consi dered as the speed of transition of F1 & F2 respectively. Al

these are illustrated in spectrogram 1.

ol ________m_H_,__-__T’_n___._HA_,__,_____-__ ____:1.Vov\el dur ation

w“ ll'“" 2. Transition duration

|' 3.dosure duration

-__‘.4. Burst duration
' 5.\0T

~16.PL = P2 = Speed of
. Transition transition
duration

Spectrograml: Depicting the different tenporal paraneters.

Al these data were tabul ated and appropriate statistical analysis

was per forned.



CHAPTER- |V
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RESULTS AND DI SCUSSI| ON

Tvo normal Iy non-fluent children and two stuttering children
vere the subjects for the present study and nine tenporal parameters

vere spectrographically analyzed and 'T' tests vas applied to the
tabul ated data. None of the subjects shoved stuttering on the
picture namng task. However they exhibited stuttering in the narration
task. The results are discussed under the follow ng headings.

1. Duration of vowal s, dipthong and sem vov3ls.

2. Gosure duration.

3. Burst duration.

4. Voi ce onset time(VOr).

5.Transition duration of FI.

6. Transition duration of F2.

7.Speed of Transition Fl.

8. Speed of Transition F2.

9.Duration of fricatives and nasals.

10. & her Characteristics.
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1. Duration of Vowels, dipthongs and Sem vowel s:

As only one dipthongs and two sem vowel s were used they were

i ncluded under this category, [Hence forth will be referred to as

vowel duration.]

The nean vowel duration was 157 & 120 msecs. for stutterers
and normal |y non-fluent speakers respectively. On'T test it was

found that vowel duration differed significantly between stutterers

and nornal Iy non-fluent children. Vowel duration anmong stutterers

was found to be 37 msecs. nore than that of normally non-fluent

children. The values are depicted in Table- 4.1. [Spectrogram 2]

Mean S.E Difference Probability leve
Stuttering 157 9.12
37 0. 0095
Nor mal |y non-| 120 7.21
f1uency.

Table- 4.1: Vowel duration of stutterers and normally non-fluent

children.(in msecs.)




Spectogram?2. Depicting the vowel durationin stuttering (STG and

Normal |y non-fluent (NNF) children inthe word/ato/(inmsecs.)
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The results of this study agree with those of Disimoni (1974)

and Heal ey and Adans (1981) and are not in consonance with those of

Zebrowski & Conture (1985).

Vowel is produced by the approximtion of the articulators
with the place of articulation and during ita production the oral
cavity is alnmost open. Hence, the termvowel duration inplies that
the articulators is held in a positionfor the production of the vowel.
The results indicate that in stutterers, vowel duration is |onger than
in Normall'y non-fluent children. Physiologically this inplies that the
articulator is heldinthe positionfor |onger tine than necessary. This

m ght be because of |onger duration of neural inpulses for articulators.

This supports the theory of stuttering as a timng disorder;
(Mackay & M Donal d 1985) where in, the |onger phoneme durations are
expl ai ned on the basis of |onger inpulses. Also, the difference found
inthe present study mght reflect conpenstory behaviours which have been

| earned by stutterers.

Zimrerman (1980) on the basis of the results opines that in

stutterers the events required for the production of the utterances
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spread over a longer period of time. Though the differences were
sonetinmes small relative to the variability, the consistency of the
effect across utterances and paraneters was apparent. These differences

may reflect inportant physiological paraneters for further investiga-

tion.

2. Qosure duration

The mean closure duration for stuttering group was 80.5 m secs.

and for that of Normally non-fluent group, it was 70.8 msecs. Though
the closure duration in stutterers speech was |onger, it was not signi-

ficant as found on T - test. The values are in Table.4. 2 (Spectogram-5)

Mean S E Difference Probability |evel
Stuttering 80.5 9.55
Nor mal non- 70.8 % 87 3.7 0.0781
fl uency

Table - 4.2: Qosure duration (inmsecs.) among stuttering and

Nor mal Iy non-fluent children.
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o g O

Spectrogram-3: Showing the Cosure duration of /g/ inthe word

[agasa/ (in msecs.).

I'n the production of stop consonants the air is held behind the

articulator which closes the oral cavity conpletely. The tine for
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which the articulator is held inpositionresulting inthe closure

of vocal tract is called closure duration. The results of this
indicate that stutterers do not vary fromNormally non-fluent

childrenin holding the tract closed for stop consonants.

The subjects in the present study, though dipicted articul a-
tory fixations, didnot showgreater closure durations. It mght

be because they did not stutter on these words.

5. Burst duration;

The mean burst duration for stuttering group was 11.4 m secs.
and that of Normally non-fluent children was 8.14 msecs. The burst
duration for stutterers was found to be nore in stutterers by 3.3 msecs
OnT- test it was found that there was significant difference in burst
duration between stutterers and normal Iy non-fluent children. Table 4.3

represents the val ues for burst duration (Spectrogramd4)

Mean SE Difference Probability |evel

Stuttering 11. 4 2.03 |
33 0. 0002
Normal non-fluency 8. 14 0.99 |

Table 4.3: Burst duration of the speech of Stuttering and Normal |y

non-fluent children(inm secs).



Spectrogram-4: Depicting the burst duration of /g/ inthe word

[ agasa/ (in msecs.)

This data support the findings of Adams, Runyan, Mallard(l975)

and Heal ey, Mallard & Adans (1976). In the production of stop consonant

the articulator is held inthe oral tract closing the tract and creating

arapid gronh of air pressure with inthe oral cavity. Wen the arti-

culator is suddenly released the air rushes out resulting in audible

burst. This release of articulator is termed burst.
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The | onger burst duration in stutterers indicates that the

rel ease of articulators was slow in stutterers. Release of the

articulator further is facilitated by nuscul ar activity. Hence
during the release of stop consonants the nuscular activity may be

sl owed.

Adams etal (1975) specul ated that the | onger durations of
ai rflowbetween consonantal peaks found intheir study reflect a

decrease intherate at which articulatory behaviour is being

conduct ed".

The | ower velocities are consistent with other reports by

Adans, Runyan, Mallard (1975) and Heal ey, Mal |l ard & Adans (1976).
Adanms atal (1975) speculated that the longer durations of airflow
bet ween consonantal peaks found in their study reflect a decrease

in"the rate at which articulatory behaviour is being conducted".

Heal ey etal (1976) showed that |onger durations between events are
correlated with fluent patterns. They showed that the fluency

achi eved in singing was acconpani ed by | onger durations of voicing
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and presumably of the entire utterance. Furthernore, Starkweat her
etal (1976), in their study on voice onset tine found that when
phonol ogi cal constraints did not demand immediate voicing, the
stutterers were found to be significantly slower than normal speakers.
Again, the stutterers took nore tinme to produce nore normal articulatory

behavi ours.

It could be suggested that the differences reported inthe above
nentioned studies mght reflect conpensatory behaviours which have been
learned by the stutterer. Reducing the anount of novenent (displacement)
and/ or increasing the duration of a production mght allowthe stutterer
to gain better control of the notor output. [Increasing the duration of
novenent and | owering the velocity have been shown for the linbs that

| owering velocities and | owering displacenents inprove the accuracy

inreaching the target. (Fitts & Posner, 1967)

4. Voice onset time (VOI):

The mean VOT for stutterers was 21 msecs. and for that of

normal Iy non-fluent children was 24 msecs. The VOT was | onger
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I n the speech of Normal ynon-fluent children by 3.6 msecs. However,

no significant difference was found on T-test (Spectrogram-5)

Table:4.4(a): VOT (in msecs.) in Stuttering & Normal Iy non-fl uent
Children.

Mean \OO S.E Dfference Probability |evel
Stuttering 21 3.89
3.6 0. 1340
Normal non-fluency 24 3.39

TR

]

/ (o £C \ q

Spectrogram- 5: showing the voice onset time for/c/ in the word

[ pettige/ (inmsecs.)
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These results are in consonants with those of Watson & Al fanso

(1982) Zebrowski & Conture (1985). However, studies by Agnello &

Wngate (1972), HIlmn &Gl bert (1977), Metz (1979), Z mrerman

(1980) indicate longer VOIs in stutterers.

The relative tinme of stop release and onset of voicing for the
fol | owi ng phonene is termed voice onset tine and is considered to
differentiate voiced fromvoicel ess sounds. |n the present study,

VOT did not seemto differentiate Nornally non-fluent fromstuttering

gr oup.

Stuttering children exhibited 25.25 msecs. of VOT for voicel ess

and 14.16 msecs. of VOT for voiced. (Table 4.4(b)

Mean for voi cel ess Means for voiced

sounds sounds
Nor mal non-f| uency 27. 86 15.75
Stuttering 25.25 J4.16

Tabl e A*A(b): VCT in voiced and voi cel ess sounds (in ne. gees)

There was no significant difference between voices & voi cel ess sounds.
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VOT did not seemto differentiate voiced fromvoicel ess i n Kannada

speaker as found fromthe present study.

VOT is a sensitive neasure for the difference between |aryngea
and supral axyngeal timng. The stutterers laryngeal abnormalities have
been reported inpling that this timng is disrupted. This is mainly

attributed to the posterior crico arytenoid nuscle by Schwartz (1975).

However, the results do not seemto support any of these

hypot hesi s inplying that the |aryngeal & supralaryngeal timng inthe
stutterers participated inthe study was intact.

5. Transition duration of F1:

The mean transition duration (F1) of stutterers was 19 m secs.

and that of normal Iy non-fluent children was 20 msecs. and the
difference between the two groups was not significant as on T-test.

The valuves are in table 4.5 (Spectrogram®6)

Mean S E Difference Probability |eve
Stuttering 19 1.79 |
1.38 0.1343
Nor mal non-fluence 20 2.01 |

Table 4.5: Transition duration of stuttering and Normal |y non-fluent

children(in msecs.)



Spectrogram 6: Depicting the Transition duration /a/of F1 for the

word /d aktar/

Speech i1s a continously changing acoustic steam produced

by dynamic articulatory proceses. Sounds of speech in context are

influenced and altered by their neighbouring sounds. During the

production of speech sounds the articulator transit smoothly from

one sound to the other. This smooth movement of articulators is
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termed transition. The time which the articulators takes to

nmove fromone steady position to another steady positionis termed

transition duration.

The results of various studies indicates that the stutterers
are slowin noving the articulator and in moving themfromone
positionto other. However, inpresent study they did not show
any difference inthe transition of first formant. inpling that the
articulatory transitions were intact for the non-stuttered words

in stutterers.

6. Transition duration of F2:

The transition duration (F2) in stuttering group was
30msecs. and that in Normally non-fluent group was 31 m secs.
(Spectrogram- 7) The difference between the groups in terns

of transition duration (F2) was significant.

Mean T. D. SE Difference Probability
| evel

Stuttering 30 3.44 |
Normal non-fluency 31 23 0.70 0. 0001

Table 4.6: Transition duration (F2) of stuttering and Normally
non-fluent children (inmsecs.).
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Spectrogram 7: showing the transition duration of F2 in the
word. /daktar/

Thisisinpar withthe results of Starkweather & Meyer (1979).
However, incontrary Agnello (1974), Zebrowski & Conture (1985)
did not find any significant difference inthe transition duration

instutterers.
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F2 is directly relateto the position of the tongue in the
vocal tract. F2 is lowfor back vowels and high for front vowels

and it especially depicts the horizontal novenent of articulator

inthe tract.

In contrary inthe present study it was found that the

transition duration (F2) was shorter in stutterers indicating that
the stutterers of the present study nade faster novements of arti-
culators when transiting fromone sound to another. Zi mrernan(l 980)
concl udes that the transition durations were |onger in stutterers.
This may be because stutterers were not able to nove their |aryngea
and supral aryngeal structures as quickly as non-stutterers. Perhaps
stutterer's time plan for executing movements onset is disrupted,
resulting in a sluggish ability to initiate co-articulatory transi-

tional movenents.

7. Speed of Transition (F1):

The mean speed of transition (F1) of stutterers was 12 Hz/ m secs.

and that of normal Iy non-fluent children was 10 Hz/ m secs. (Spectrogram
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On T-tests it was found that speed of transition differed signifi-

cantly between stutterers and normally non-fluent children. The

values are depicted in Table 4.7.

Mean S.T. S.E. Difference Probability level
Stuttering 12 1.43
1.93 0.0092
Normal non- 10 1.03 |

fluency

Table 4.7: Speed of transition (F1l) in stuttering and Normally non-

fluent children. (Hz/m.secs.)

Spectrogram 8: showing the speed of transition/a/ of (F1) in the word.

/ato/
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This results agree with that of Webster (1974) in that the

speed of transition (F1) was greater in stutterers.

The velocity of the novenent of articulators fromone sound
to another istermed speed of transition. The stutterers inthis
study showed faster rate of transition than normally non-fluent
children inpling that the articulatory target position may be
different in stutterers (giventhat no significant differences

existed intransition durations).

8. Speed of Transition (F2):

The mean speed of transition (F2) was 9.77 & 8.57 Hz/ m secs.
respectively for stutterers and nornal Iy non-fluent children. The
stutterers had higher speed of transition conpared to Nornally non-
fluent group (Spectrogram9). OnT-tests it was found that speed of
transition (F2) did not differ significantly between stutterers and

Normal |y non-fluent children. The values are shown in Table 4.8

Mean S.T. S.E Difference Probability leve

Stuttering 9.77 0.74 | L% 0. 0967
| . .

Normal non-fluency 8.57  0.75

Table 4.8: Speed of transition (F2) in stuttering & Normally- non-

fluent children (Hz/ msecs.)



Spectrogram9: showing the speed of transition /a/ of (F2) inthe

word. /daktar/

The results of the study by Klich & May (1982) are in par

with the present result. However, the results of the study by

Zebrowski & Conture (1985) are in contrary. They have found no
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significant difference between Normal non-fluency and stuttering

inthe rate of transition

Stutterers of the present study showed faster rates of
transition both for F1 & F2. Wth no significant difference in
transition durations, the faster rates inply that articulatory

target positions may be different in stutterers.

9. (a) Fricativeduration:

The nean frication duration was 124.5 and 108 m secs.
respectively for stutterers and normally non-fluent children.

Frication duration among stutterers was found to be 16.5 m secs.

nore than that of normally non-fluent children (Spectrograml0).
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Spectrogram 10: Depicting the frication duration of /§/ in the

ward. /S$ankha/

9. (b)Nasal Duration:

The mean nasal duration was 82.5 and 92.5 m.secs. respectively

for stutterers and normally non-fluent children. Nasal duration was

found to be less in stutterers than than of normally non-fluent

children (Spectrogram 11).
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Spectrogram11: Depicting the nasal durationof /m in the

word /manchal .

10. Gt her Characteristics:

Among normal |y non-fluent children one subject shoved
glottal pulse before the initiation of each word and the second
subj ect showed repetition and prolongation of the initial syllable
(for Ex. /ba babachanige/). Also, one of themhad voicing

(consistantly) for voiceless stops (Spectrogram12).
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Spectrogram12: Depicting the voicing for voiceless /c/ stop

inthe word. /cappali/
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Among the stuttering children, one of them showed repetion/

prolongation of the initial phoneme as in the words /nari/, and

/negitu/ (Spectrogram 15) while repeating it seemed that the

subject was unable to transit from the nasal to the next vowel

as evidenced by the movement of F2. (Spectrogram 13)

—_— .

Spectrogram 13: Depicting repetition/prolongation of the initial

phoneme in the word /nari/ & /negitu/
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To summarize: The fol l owi ng tenporal parameters were anal ysed

fromthe speech sanples of Normal |y non-fluencyand stuttering children

1. Duration of vowels, dipthong and sem vowels.
2. Qosure duration.
3. Burst duration.
4. Voice onset tins.
5. Transition duration (F1)
6. Transition duration (F2)
7. Speed of Transition (Fl)
8. Speed of Transition (F2)
9. Duration of fricatives and nasals.
The results indicate that the parameters vowel duration,
burst duration,transition duration, of (F2) and speed of transition
(F1) are capable of differentiating between Normal non-fluency and

Stuttering. The vowel duration, burst duration were |onger and the

speed of transition was higher in stutterers. Transition duration

was shorter in stutterers.
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The results partially support the notion of Van Riper (1973.)
inthat stuttering is a tenporal disorder.
The present study has contributed though to alittle extent,
indifferentiating between stuttering and Normal |y non-fluent children.
However, large popul ation need to be studied and ot her perceptual and

spect Sral parameters shoul d be explored in detail.



CHAPTER - V
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H storically nore attention has been paid to adult stutterers

thanto young stutterers. Stuttering is a disorder of early childhood

Avail abl e data showthat approximately 75% of reported cases of the

di sorder devel op between the second and seventh year of life (Andrews

and Harris 1965), Children during this period experience dysfluencies,

sons of which are simlar to stuttering. Johnson refers to this period

as a period of normal non-fluency. It has been difficult to diagnose

normal |y non-fluent children fromstuttering children. Though sone

attenpts have been nmade to differentially diagnose stuttering and

normal non-fluency it is not yet very clear.

The present study is an attenpt to neasure the acoustic

tenporal paraneters, in the speech of normally non-fluent and

stuttering children and to find out whether these features assist

indifferentially diagnosing stuttering and Nornal non-fluency.
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Two normal Iy non-fluent children and two stuttering children
with an age range of 6 - 7 years and with no other speech or hearing
di sorder served as subjects. The material conprised of pictures of
those Kannada words which consisted of all consonants in initial and

medi al position and pictures for story narration.

The subjects were seated confortably and were instructed to

nane the pictures and narate the story (The pictures were presented

one at atime). Al these were recorded ona high fidelity magnetic

spool s and were subjected to spectrographic analysis. Wde band bar

type of spectrograns were obtained. Using these spectrograns the

tenporal paraneters neasured were (1) vowel duration (2) closure

duration (5) burst duration (4) VOT (5) Transition duration of

F1 & F2 (6) speed of transitionof F1 & F2 (7) fricative and

nasal durations.

Results indicated that there was significant difference

bet ween nornal non-fluency and stuttering in the paraneters
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(1) vowel duration (2) burst duration (3) transition duration of
F2 and (4) speed of transition of F1. The other neasures reveal ed
no significant differences. Vowel duration, burst duration were
| onger and speed of transition was faster and transition duration

was shorter in stutterers conpared to Normally non-fluent children

*[Al'so, it aids inparent counselling, in avoiding |abelling
of achild as a stutterer and in providing parents with nore realistic

expectations of fluency./

Continued research inthe tenporal acoustic aspects of
stutterer's fluency may increase the understandi ng of the probable
under | ying speech physi ol ogy associated with both the fluent and
stuttered speech of stutterers and hol d di agnostic and therapeutic
implications. Hence, it is suggested that the other spectral and
perceptual parameters of normally non-fluent and stuttering children
be studied in detail in alarge population. It may provide insight

into the cause of stuttering and hopefully in treatnent also.
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