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| NTRODUCTI ON

"Only the feet that nove in order dance,
Only the words that nove in order sing"

- Afred Noyes

It has been said, "Everytine you say a word, you perform a

mracle"; yet those of us who use words so freely and so easily
take them for granted, forgetting that oral conmmuni cat i on
probably is the nost inportant and nost conplex of all human

behavi ours.

Oral  communication is inportant because it is the primary
means for interacting with others, for expressing feelings and
ideas, for venting anxieties and frustrations, for effecting
change and for enabling one person to find out what another

person is perceiving and thinking.

The effective conmunication depends on how intelligible the
speaker is, how wel | the speaker's speech neets the cultura
standards, how much the |istener perceives or understands of what

t he speaker conveys.

So, nothing is nore useful than to speak clearly. Speech
should be intelligible. Intelligibility can be broadly defined as
the understandability of speech. Inplicit in the definitionis a
task in which a speaker produces a nessage and a listener who
doesn't know the content of nessage attenpts to conprehend and/ or
reproduce it. It is mainly influenced by articulation, rate,

fluency, vocal quality and intensity (Beukel man & Yorkston, 1992).



Reduction in speech intellgibility hanpers/inpairs effective
oral conmunication thus could have far reaching repercussions on
the person's social enotional well being, occupation, and of

course inter personal relations.

Thus it is well understood that there is a very strong
correlation between speech intelligibility and i nformation
transfer in act of speech comunication. Speech is a very rapid
conplex notor act and requires very finely tuned neurol ogical
regulation (Hxon & Hardy 1964, Kent & Forner 1980, Netsel
1984) .

Human neuronotor systeminvolves a conplex act. For any
notor act to take ©place a coordination in terns of nuscle
strength, speed of nmovenent, appropriate range of excursion,
accuracy of nmovenent, notor steadiness and nuscle tone is
required. Damage that inpairs one or nore of these neuronuscul ar

functions may affect notor production.

Cerebral pal sy, Is a notor dysfunction secondary to OCNS
damage to the organism before, during or shortly after birth,

stresses three factors:

(1) The prom nant typical synptons are notor deficits,

(2) The etiology of the disorder in sone kind of brain pathol ogy

(3) The OCNS disorder nust originate in the young devel oping
nervous system (probably not beyond the first six years of

life). (Boone, 1972)



Cer ebr al Palsied (CP) children have sensory, not or
perceptual, behavioural and enotional problens, etc. Speech
abnormalities are often seen in themas all the subsystens of
speech production respiration, phonation, resonance, articulation

aand prosody are affected.

The comon characteristic of Cerebral Palsied speech is
dysarthria. Varying degree of reduction in intelligibility is the
comon finding in dysarthric speech (Darley et al, 1969, 1975,;
Yor kst on & Beukel man, 1980; Shyanmala 1987). Because of
poor intelligibility CP speakers may only be readily understood
by those famliar wth their daily Ilives and activities.
Communi cation is then restricted to famliar people and to a
l[imted range of subjects. Such a pattern arrests nornal

communi cati ve devel opnent and may pose specific difficulties.

Speech intelligibility tasks are currently applied by
clinicians for the assessnent and inprovenent of speech
production and thus maxim se functional conmunication conpetence
in this population (Linebaugh, Baird, Baird & Arnour, 1983;
Coonmbes, 1986).

Several techniques have been enployed for quantifying speech
intelligibility. None of which is ideal. dven however, that
some atleast are viable, it is appropriate to ask whether
informal treatnment planning in the practical clinical situation,
- helps in deciding whether or not a programof renediation is

required and in nonitoring progress ?



The ways in which speech intelligibility of dysarthria
assessed are:

(1) scaling procedure wherein |istener assigns ratings of
overall speech intelligibility (Darley et al 1969, Platt,
Andrews, Young & Nelson 1978, Yorkston & Beukelman 1978,
Platt, Andrews, Young & Quinn, 1980).

(2) ldentification task wherein |isteners transcribe what the
speaker say. Intelligibility of single words neasured by
conputing the percentage of correctly identified words
(Ti kofsky & Tikofsky 1964, Platt et al 1978; Yorkston &
Beukel man, 1978).

(3) Acoustic analysis using instrunments (analysis of acoustic
waveforns) (Kent & Netsell,1975; Farmer,1977; Natraj et
al, 1982).

Inspite of the advantages of objective acoustic analysis,
perceptual analysis are nostly used because of their high content
validity, less time consuming and usage in an ordinary clinical
settings. Though in any case there are sone disputes(Schiavetti,
Sitler 1980; Kent & Ansel,1992). However the value of using such
nmeasures in dysarthria depends on how well clinicians can agree
on scale values and nake reliable judgements. Therefore continued
research into their effective use is indicated (Enderby, 1983;
Bassich & Ludl ow, 1986; Kearns &  Simmons, 1988; Zyski &
Wei si ger, 1987).



Need for the study:

There have been very few studies conducted in India on
speech and | anguage behavi our of cerebral palsied (Shyanmal a, 1987;

Sharm | a, 1991; Nandi ni, 1992).

The speech intellgibility which is the main hinderance in
comuni cative ability in cerebral palsy has recei ved no

i ndependent attention in the Indian arena.

No clinician can ignore the tremendous influence this speech
intelligibility has on the comunication ability as also on the

all round growth of the child.

Thus the present study is intended to investigate the
intelligibility in the speech of cerebral palsied. The study

intended to answer the follow ng questions specifically.

(1) Is speech intelligibility affected in the cerebral palsied

popul ati on chosen for the present study?

(2) Do the two major types of CP, spastics & athetoids differ
with regard to intelligibility?

(3) What are the major factors contributing or responsible for

the poor intelligibility of such dysarthric speech?

(4) Can the perceptual analysis be used as a valid neasure in

t he assessnent of cerebral palsied speech?



To investigate these issues the following null hypotheses were

put forth.

(1) There is no reduction of speech intelligibility in CP

popul ati on.

(2) There is no significant difference between the two nmjor

types of CP, spastics and athetoids with regard to speech

intelligibility on the tasks chosen for the present study.



2.  REVI EWCOF LI TERATURE

Speech is an extrenely inportant and a uni que human activity
which sets us apart fromother animals. The ultimate goal of the
speaker in the interpersonal relationship is to nmake hinself
understood to the |I|istener. The inportance rests on the

intelligibility of speech.

Speech intelligibility can be broadly defined as t he
understandability of speech. Speech intelligibility score of an
i ndividual may refer to how much (normal) speech that subject can
understand, or to how nmuch of that subject's (deviant) speech is
understandable to other listeners. Yorkston & Beukel man (1980)
defined intelligibility as "the accuracy with which a nessage is
conveyed". Decreased intelligibility is a comobn result of
several comuni cative disorders associated with neurogenic and

structural anonmli es.

Intelligibility may be affected through the presence of any
of a wide range of disorders. These include aphasia (G een, 1969)
dyspraxi a (Ferry, Hall & Hicks,1975) dysarthria (Yorkston &
Beukel man, 1978) phonol ogical disability (Lorentz,1974) cleft
pal ate or poor control of velum (McWIIians, 1954, Crystal, 1980)
sonest heti c deficit (MacNei | age et al , 1967) deaf ness
(N ckerson, 1975) and severe dysfluency such as cluttering. There
is thus no nmjor area of speech therapy where the issue of

intelligibility does not arise.



Dysarthria nay be anong the nost severe disorders in their
effect on intelligibility because of the diverse clinical
features which are manifestations of inpairnents across severa

conponents of the speech production system

Darley et al (1969) defined dysarthria as " A collective
nane for a group of related speech disorders that are due to
di sturbance in nuscular control of the speech nechanismresulting
from inpairnent of any of the basic notor processes involved in
t he execution of speech. This involves not only articulation but
the entire effector system for speech; respiration, phonation,

resonance, articulation and prosody".

Hence reduced intelligibility is felt to be the nost
clinically and socially inportant aspect of the disorder and it
has been the chief concern in the assessnent and managenent of

the individual with dysarthric speech

2.1 Intelligibility as a clinical tool in quantifying dysarthria.
Intelligibility measures have been wused to quantify

dysarthric speech performance for a variety of reasons.

First, reduced intelligibility is a common characteristic of
dysarthria and thus intelligibility measures are applicable

across a wde variety of types and severity levels of dysarthria.

Second, intelligibility provides an overall index of the
di sorder which takes into account many different neuronuscul ar
factors along wth whatever conpensatory strategies that the

dysarthric speaker may have adopted.



Third, the quantitative nature of intelligiblity neasures
all ow for nonitoring of speaker performance during the course of

treatment and recovery.

Finally, intelligibility mnmeasures give an indication of
functional comunicative performance of dysarthric speakers which
can be easily comunicated to the speaker, his famly and nenbers

of the rehabilitati on team

Ti kof sky & Ti kofsky (1964) neasured intelligibility in
dysarthric speakers in terns of total nunber of correct responses
made by listners to three-word lists spoken by subjects. They
concluded intelligibility testing could be enployed to evaluate

dysarthric speech and to differentiate anong dysarthrics.

Darl ey, Aronson & Brown (1969a) judged speech sanples of 30
dysarthrics. Rating were done on 7-point scale. Analysis based
on the neans of three ratings on each patient indicate speech
foll ow neuroanatony, neurophysiology and they have classified
not or speech disorders into 6 types. Flaccid, spastic, ataxic,
hypoki netic, hyperkinetic and m xed type. Darley et al(1969b)
judged 212 dysarthrics on 7 point rating scale and offered
descriptive perceptual approach to identify 38 deviant speech
di mensi ons. This approach focusses on differential diagnosis of
dysarthric speech through the identification of deviant acoustic

di mensi ons.

Platt, Andrews, Young, & Neilson (1978) assessed the speech

competence of 50 C.P. adults (spastics and athetoids) using two



met hods of articulatory inpairnment (articulation errors and DDK
rate) and three neasures of intelligibility. Results indicated
athetoids are nore inpaired than spastics. Type of phonemc
error and degree of distortion of phonenes contributed to the
reduced intelligibility in athetoids. They concl uded t hat
intelligiblity measures could be wused to measur e speech
competence, for differential diagnosis and al so provide insight

into the basis of an intelligiblity deficit.

Measures of intelligibility have long played a role in the

description and eval uation of dysarthric speakers.

Estimates (Darley et al,1975; Enderby,1983) and actua
measures of intelligibility of connected speech (Yorkston &
Beukel man, 1978, 1981) have served as overall indicators of speech

adequacy.

The clinical use of intelligibility has also found a variety
of support in the Iliterature. As a neasure of severity,
intelligibility has been related to information transfer,
articulatory function, fine notor control, posture and

respiratory abnormalities.
2.2 Intelligibility in Cerebral Palsy.

Cerebral Palsy (CP) refers to nonprogressive central nervous
system deficit. One of the earliest clinical descriptions of a
child who would today be considered cerebral palsied was nade
about the mddle of the 19th century by an English Surgeon John

Little(1862). For many years thereafter the condition was known
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as Little's disease. Credit for coining the term "Cerebral

Pal sy" is given to Phelps in 1936.

Perlstein (1961) defined "Cerebral Palsy (CP) as a condition
characterized by paral ysis, weakness or non-coordination or other
aberration of nmotor function due to pathology in the notor

control centres of the brain".

To classify the various manifestations of CP into defined
categories is very difficult, as manifestations share nore than
one definite feature. (Cenerally based on the nost obvious type
of neur onuscul ar disability, three mgjor cat egori es are

identified (Berry & Eisenson,1962) Spasticity, athetosis and

at axi a.

AACP classification of the same is given bel ow :
(1) Spasticity
(2) Athetosis

- tension athetosis

- non-tension athetosis

- dystonia

- trenor

(3) Rgidity

(4) Ataxia
(5) Trenor
(6) Atonia

(7) Mxed and
(8) Unclassified

11



Spasticity: Damage to pyramdal tracts arising fromthe primry
notor area in the frontal | obe.

Spasticity is characterized by a lower threshold of the
stretch reflex, an enlarged reflexogenic area, tendency towards

greater involvenent of contractures, affecting the antigravity

nuscl es.

At hetosis: Danage here is in extra pyram dal system At het osi s
is characterized by abnormal, involuntary notion, nor nal

refl exes, involuntary nmovenents of varying degree of tension.

Rigidity: This 1is a disturbance of the agonist and antagoni st
relations with resistance to slow passive novenent of both nuscle
groups. |If the resistance to passive notion is continuous, it is

referred to as the lead pipe rigidity and if discontinuous as cog

wheel rigidity.

Ataxia: Lesion is in the cerebellum Its primary incoordination
due to disturbance of kinesthetic or balance sense or both.
Characterized by disturbance in the sense of equi | i brium

dyssynergi as, asteriognosis and di sturbance of depth perception.

Trenor: It is characterized by wuncontrollable, involuntary
notions of a rhythmc, alternating pattern due to alternate

agoni st and ant agoni st contracti ons.

At oni a: This is characterized by lack of tone and failure of
muscles to respond to volitional stinulation, weak stretch
reflex, absence of involuntary notions are characteristic

features of atoni a.

12



Anmong these spastics,

seen in clinical settings.

Speech characteristics of Cerebra

athetoids and ataxic CP's are comonly

Pal sy (Aronson, 1981)

Spasti cs At het oi ds At axi cs
Spasti cs At het oi ds At axi cs
Lar yngeal Hyper adducti on of Quick uncontrolled Approxinmate
Vocal cords, nmovenent s of nor mal =>
strai ned extrinsic,intrinsic |oudness
harsh voi ce muscul ature => vari ation
Excessively | ow sudden alterations coarse
pi t ch, monopitch of pitch and voi ce,
| oudness strained trenor
voi ce. pr esent
Vel opharyngeal |nconplete => Nor mal Nor ma
hyper nasality
O al S| owness, Quick controlled Reduced
muscul ature weakness => novenents => control =>
sl ow rat e. Sudden alterations articul a-
| npreci se in precision of tory break-
consonant s vowel s & consonants down
i npreci se

consonant s

The neuronuscul ar

obvi ous synptom of CP. But other synptons of nental

abnor mal

speech and | anguage devel opnent, disorders

perception and behavi our al

mani f est ati ons

distractability, hyperactivity etc.

All  these problenms in CP including sensory,

conceptual and behavioural systens hinder, delay or

and | anguage devel opmnent.

13

such

mani f estati ons nay be regarded as the nost

retardation,

in sensory

as

are also seen in them

per cept ual
arrest speech

The speech and | anguage problens may



vary from mlder to severe depending on the neuronuscular and

neur osensory i npairnents.

The activity of speech is realized by the articulatory
novenments of the speech organs. The speech apparatus is divided
into respiration, phonation, resonance, articulation and prosody.
These are exclusively under the neuronuscular control. Thus even
t he sinplest peripheral notor pattern should reflect t he
coordinated function of the CNS. Since a CP child's CNS is
affected, he has problemin any or conbination or all of these
subsystens depending wupon the severity of the i mpai r ment .
Communi cation may then be restricted to famliar people and to a
limted range of subjects. Such a pattern arrests nornma

conmuni cati ve devel opnent and nmay pose specific difficulties.

Although CP population is a heterogenous one, a conmon
characteristic is dysarthric speech. There is a clear evidence
of reduced speech intelligiblity (which is the significant
characteristic of dysarthria) in CP children (Ti kof sky &
Ti kof sky, 1964) .

Language acquisition of the child with CP has been studied
by a nunber of authors (Byrne,1955; Hood & Perl stein, 1956,
Lone, 1964; Wedell et al,1972). The authors indicated that the
speech and | anguage problens in the CP child are nore closely
related to factors such as intelligibility and notor skills

rat her than | anguage processi ng.

14



Rosenbek & Lapointe (1978) wite "The focus of therapy comes
also fromdetermning the relative contribution of synptons to

the patient's overall intelligiblity ..."

Fothergill & Harrington (1972) advocate the acquisition of
intelligibility not normal speech as the goal for CP children
The ultimte goal of speech for CP children is t he
establi shnment of adequate communication skills in a socia

setting.

If changes in a dysarthric patients intelligibility can be
made quickly and easily, the prognosis is better. (Rosenbek &

Lapoi nte, 1978)

There are very few studies in India conducted on Cerebra
Pal si ed dysarthric speech conpared to west. However, the studies
conducted in this population were mainly on speech and | anguage
behavi our of the cerebral palsied. Studies attenpted to
i nvestigate the phonol ogical, norphological, syntactic aspects
(Shyanal a, 1987) nean length of utterance and syntactic conplexity
(Nandi ni, 1992) receptive vocabulary level (Sharmla,1991), to
expl ore t he ext ent of  physi ol ogi cal integrity of t he
stomat ol ogi cal structures (Jyoti,1990; Rajashree, 1991), AACin CP
children (Shyl ashree, 1992).

But no study has been conducted purely on intelligibility

aspect of the cerebral palsied speech.

15



Hence, the clinician should neasure speech intelligiblity of
the CP child and select treatnment tasks that first evoke

inmprovenent in intelligiblity for adequate comrunication.
2.3 FACTORS RELATED TO SPEECH | NTELLI G BILITY

Many investigators have conducted studies to find out the
factors rel at ed to wunintelligible speech in dysarthric

i ndi vi dual .

Sarno (1968) and Yorkston & Beukelman (1979) confirmed the
close relationship between sentence intelligibility and the
amount of information transferred between a dysarthric speakers

and | i stener.

Andrews, Platt & Young (1977) evaluated the articulatory
inmpairnment and intelligibility of CP speakers. They found high
correl ation bet ween articulatory errors and speech
intelligibility. They found nore errors were identified on word
final consonants than on word initial consonants and wthin
manner errors exceeded between manner errors. The within manner
errors are place or voicing errors or both. The predoni nant
between manner error involved |iquids. They found spastics

superior to athetoids.

The sane findings are supported by Laing (1979), Platt
(1980a, 1980b) Platt, Andrews, & Howie (1980), Platt, Young,
Andrews, & Quinn (1980), Kent et al (1990).

16



Speech intelligibility assessnents are comon to non CP
dysarthric speakers also. Logeman, Helda B.Fisher (1981) did
phonetic feature analysis of msarticulations in Parkinson's
di sease. Listeners were asked to transcri be phonetic features of
each error. Results reveal ed phonene classes nost affected were
stop-plosive and affricate-fricative. It was found inadequate
tongue elevation to achieve conplete closure on stop plosives
and affricates and inadequate constriction of the airway in

[ingual fricatives.

Kent et al (1992) also found nost disrupted features involved
are phonatory (Voicing function) vel pharyngeal valving, place and
manner of articulation and regulation of tongue height for

vowel s.

Hirose, Kiritani & Sawashima analysed the patterns of
dysarthric novenent in patients wwth 2 ALS and 2 pseudobul bar
pal sy. They checked DDK rate of speech and several neaningfu
wor ds. It was found that the patterns of articulatory novenents
in ALS and pseudobul bar palsy subjects are found to be
characterized by gener al sl owness because of sl uggi sh
di spl acenent of articulators. Zeigler & Von Cranon (1986) in
their examnation on spastic dysarthria found accelerating the

nmoving strutures was limted for dipthongs.

Even non-speech activities were used in this task. Her bert
Schl ei sser (1982) asked their CP adults to repeat /m/, [d~/.
[ g~/ and 3 nonspeech notions at their fast rate and the judges

judged the severity of dysarthria by the nethod of direct

17



magni tude estimation. Results indicated nonspeech notion rates
have equal diagnostic wusefulness in predicting severity of

dysarthric speech.

Rutherford & LaBlance (1991) investigated aspects of
respiratory function during quiet breathing and nonologue in 6
adult dystonia and normal subjects and conpared this with speech
intelligibility. Dyst oni a subj ects showed respiratory
abnormalities conpared to control group. This differences in

breathing dynamics were strongly related to decreased speech

intelligibility.

Gentil did an acoustic analysis of speakers of Fredrich's
ataxia using conputer system Vowel segnment duration and
sentence duration was calculated. He found excessive variations
in fundanmental frequency, intensity and durati on, speech
segnents, syllables, sentences were acconpanied by increase in
dur ati on. This inplies regulation of dynamc aspects of
phonation are inpaired in these patients which contributed for

unintel l'igible speech.

Posture too contributes to speech intelligibility. Freedman
& Read (1979) exam ned the effect of R1.P. on voice production
of 6 spastic C.P. children. Voice sanples nmade before and after
the wutilization of RI.P. indicated that the procedure had a
positive effect on subjects' voice thus speech intelligibility.
The effects are particularly in the area of frequency and

intensity.

18



Rate of speech contributes a major role to intelligiblity.
Yorkston & Beukel man (1981) say the process of rate control s
essential in achieving maximumintelligiblity in individuals wth

not or speech di sorder.

Many techni ques have been suggested to control rate of
speech in dysarthrics. Sone rigid rate control techniques
i npose, one word at a tinme style upon the speaker. These rigid
t echni ques i nvol ve paci ng boar ds (Hel m 1979) al phabet
supl enentati on (Yorkston & Beukel man, 1978), Crow & Ender by, 1989).
D fferent pacing techniques used were additive netered, additive

rhythmc, cued netered and cued rhythmc (Yorkston et al, 1990).

Berry & Goshorn(1972,1982) hypothesized that if a dysarthric
subject could learn to slow his rate, his intelligibility would
i mpr ove. They gave immedi ate feedback of |oudness and nonitor
his rate by F.J.Electronics Intensity neter and nultistorage
oscilloscope. No specific rate strategies were taught. The
subject was sinply told to "go slower”. They found as the rate

of speech reduced with |onger pauses, intelligiblity inproved.

Hansen & Jeffrey metter (1983) used DAF in 2 Parkinson's
di sease to nodify speech rate. They noticed overall inprovenent

in speech intellgibility with DAF.

Netsell & Hi xon (1978), Collins et al (1981), Caliguiri &
Mirray (1983), GCentile (1990), Yorkston & Beukel man (1990) also
supported these findings. Yorkston, Beukelman & Tice (1988)

assessed the inpact of rate reduction of SP intelligibility. Using

19



pacer/Tally soft ware, speech can be placed at rates below the

habi tual rate.
Fig See appendix |I.

The first speaker (ataxic) had habitual rate of 72 wm
Intelligibility at this rate is 39%when speaking rate paced at
60 wom intelligibility increased to 80% 2nd speaker (Parkinson's
di sease) habitual rate was 228 wmand his intelligibility was

46% When its slowed to 145 wpmintelligiblity increased to 94%

Yor kston, Beukelman, Traynor & Hammen (1990) also found
slowing speech inproves precise articulation thus | nproves

sentence intelligiblity.

Vel opharyngeal dysfunction is a common characteristic of
dysarthria contributing to reduced inteligibility. Mnagenent of
vel opharyngeal inconpetence with patalal |ift fitting has a |ong
clinical history. Yorkston, Beukelman & Bell (1988), Yorkston,
Beukel man, Honsinger & Mtsuda (1989), Honsinger, Yorkston,
Beukel man a Taylor (1989), Yorkston, Beukelman & Melissa
Honsi nger (1989) tried palatal life fitting for their dysarthric
patients and found phonene intelligibility increased. Kent et
al (1991) reported the nature of Speech and voi ce changes during
t he cour se of Anyot rophi c | at eral scl erosi s. Speech
intelligibility, pulnmonary function and sel ected speech and voice

functions were tested. Speech intelligiblity was nmeasured using

mul tiple choice-single word identification test (Kent et
al,1989). This yields an overall intelligibility score expressed
as the percentage of words correctly transmtted. Over the

20



period of 2 years, speech intelligibility declined from 98% to
48% phonetic features, voicing contrasts, pulnonary function, DX
all were affected severely. Prosody an integral part of the
speech disorder with dysarthria nay also be addressed via the use
of visual feedback inproves intellgibility (cited by Berry in

clinical dysarthria).
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2.4 MEASUREMENT OF | NTELLIG BILITY

In the evaluation of comunicative inpairnents in speech and
| anguage problens both perceptual and acoustical analysis are
bei ng used. Perceptual analysis (analysis of speech errors)
requires that a trained speech pathologist listen to selected
speech sanples of a patient and nmake judgenents about the type

and distribution of abnornmalities.

Instrumental analysis (analysis of acoustic wavef or nms)
requires that a trained speech pathol ogist make simlar
interpretations from the read-outs of i nstrunents. Bot h
perceptual and instrunental analysis have both advantages and

di sadvant ages.

Early research was based on perceptual analysis. In
perceptual analysis phonene intelligibility, word intellgibility,

sentence intelligibility, etc. were neasured.

However an anal ysis of the acoustic features of the various
di nensions of speech, articulation is necessary for a better
understanding of the way in which the notor control system is
affected in these patients. Thus later studies have attenpted to
explore the relationship between perceptual judgenent and
acoustic characteristics. (Hrose et al , 1982, Kent &

Net sel |, 1975, Kent et al, 1979, Kent et al, 1992).

The two nost commonly used per cept ual nmet hods of
intelligibility neasure are (1) Interval scaling (1S (2) D rect

magni tude estimati on ( DVE) .
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I nternal Scaling: Listener assigns to each stinulus a nunber that

represents a linear partition of a scale (Darley et al 1969).

Direct Magnitude Estimation: Listener assigns to each stimulus a
nunber representing the ratio of the stinmulus to a standard
(modul us) that is either specified by the exam ner or selected by

the |istener.

Schiavetti et al (1981) studied the appropriatness of DVE and
| S procedures for assessing the speech intelligibility of H
adul ts. Intelligibility of 20 H talkers were scaled using DME
and wusing IS, Results indicated better construct wvalidity for

DVE than for 1S of speech intelligibility.

Ti kof sky & Ti kof sky (1964) devel oped estimation of single
word intelligibility of dysarthric speakers. They were based on
word productions of only 9 dysarthric individuals. This was not
desirable to collect additional data for |arge nunber of
speakers. They concluded, these neasures when conbined wth
other objective techniques will permt a better estinmate of the

nature and extent of dysarthric inpairnent.

Darl ey, Aronson & Brown (1969) enployed 9 standard stinulus
passage and scaling procedure in order to obtain an overal
intelligibility measure. They gave 38 di nensions of dysarthrics

based on perceptual anal ysis.

Ti kof sky (1970) proposed a standard set of 50 single words
to quantify intelligibility. Dysarthric speakers read the words

and intelligibility scores were derived by conputing t he
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percentage of words <correctly transcribed by nine speakers.
Fl anagan (1972) neasured intelligibility by counting the nunber

of discrete speech units correctly recognized by a |istener.

Canter (1971) abandoned single word tests when his pilot
work revealed that certain Parkinsonian individuals perforned
normally on such tests yet displayed obvious articulatory

difficulty in connected speech.

Ni ckerson & Stevens(1980) undertook acoustic studies of
hearing inpaired and di scussed 7 approaches that could be used to
investigate the relationship between physical properties of
speech and intelligiblity. Qut of which 3 are elaborated for
application to dysarthric speech.

(1) Correlational studies that attenpt to show the relationship
bet ween speech intelligibility and one/nore obj ective

nmeasurenments of the speech signal.
(2) Studies of the effects of speech training.

(3) Detailed phonetic analysis ainmed at identifying the various
aspects of an individuals speech that account for inpaired

intelligibility could be applied to dysarthric speech.

Stevens, Nickerson, Rollins (1983) proposed a set of deviant
nmeasures for a speech profile. The neasures are grouped into the
categories of timng, pitch, laryngeal configuration, tongue
posture and control and nasalization. This was used to neasure

intelligibility in dysarthric speakers.

24



Platt et al (1977, 78, 80) determ ned speech intelligibility
of CP speakers wth a phonetically balanced |list of 50 words.
These st udi es provi ded general i nformati on on phoneti c
capabilities of the dysarthric subjects, but analyses were
limted by the phonetic structure of the words. Wbrds were not
chosen for systematic variations of phonetic elenents wthin a
syllable shape. Their analyses was regarded as only tentative
because the test words were selected to ensure valid phonologic

anal ysi s.

Yorkston & Beukelman (1978) conpared 8 techniques for
nmeasuri ng intelligibility of dysarthric speech (Per cent age
esti mat es rating scal e esti mat es, wor d and sent ence
transcriptions, word and sentence conpletion, word and sentence
multiple choice tests). They found all except word conpletion

rank ordered speakers simlarly to transcriptions.

Frenchay dysarthria assessnment (Enderby, 1983) eval uat ed

intelligibility in 3 tasks - word tasks, sentence tasks and

conversati on.

Performance on a word tasks is graded in 5 levels of
intelligibility a to e where in
(a) refers to 10 words correctly and easily recogni zed, and

(e) refers to 2 or fewer words correctly recogni zed.

Sentence task is simlar to word task in admnistration and
scoring. Sentence task is basically like a word recognition task

using carrier phrase like "say the word".
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Conversation task involves about 3 mnutes of conversation and
graded in 5 | evels:
(a) refers to no abnormality

(e) speech in totally unintelligible.

Sentence intelligibility: This conbined with a neasure of
speaking rate, provides information about "The distance from the
norm'. Such information is critical in the clinical setting when
one is evaluating a mldly dysarthric individual and attenpting
to distinguish the performance of that individual from non
i npai red speakers. It is also critical when nonitoring the
clinical course of the dysarthria, where it be progressive stable
or inproving. when wevaluating a nore severely dysarthric
speaker, sentence intelligibility nmeasures provide information
that helps the clinician determ ne whether or not the speaker is
sufficiently understandable to be a functional communicator in a

variety of natural settings.

Yorkston & Beukel man (1981), Yorkston, Beukelman & Traynor

(1984) described "Assessnent of intelligibility in dysarthric

speakers". This involves itemidentification at both single word
and sentence |evel. In single word test 50 word pools each
consisting of 12 simlar sounding words are avail able. For

sentence intelligiblity test, pools of different sentence |ength

are available for test construction.

Dysarthric speakers are audio recorded as they read or
imtate these sentences. The sanples were tined and |isteners,

who have not been involved in the recording process, attenpt to
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orthographically transcribe the nmessages they hear. Results are
in percentage of words correctly transcribed, speaking rate
(wor ds per mnute wpn) and rate of intelligible speech

(I'ntellgible words per mnute (1WPM.

A reading task was selected because consistency across
sanples is inportant in nonitoring a potentially changi ng
clinical course. One limtation of the reading tasks is the fact
that, for a small nunber of dysarthric speakers, sentence reading
or imtation is markedly different from spontaneous speech
Al t hough sone clinical judgenent nust be exercised in nmaking firm
statenments abovt the relationship between spontaneous productions
with reading or imtation tasks, use of spontaneous speech for
nmeasur enent woul d al so be problematic. Spontaneous speech varies
widely in content and utterance conplexity that these variables
woul d no doubt contribute to large variability if not controlled

in some way.

There is an interaction between dysarthria severity and
intelligibility on sentence Vs words (Yorkston & Beukel man).

Most intelligible speakers tend to score higher on sentence

transcription than single word transcription. They say the
phonemic and Ilinguistic cues and redundancy carried in the
conplete nessage mmy better enable the Ilistener to recognize

i ndi vidual sounds or words in the nessage that are difficult to

understand or to fill in where the nessage is unintelligible.

Anot her task selection decision involves the listener's or

judges task. In case of sentence intelligibility , the task
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invol ved orthographic transcription of the sanmple. But this is

nore time consumng than sinple estimates of intelligibility.

These estimates are problematic as they are influenced by
factors such as the famliarity of the listener with the passage
(Yorkston & Beukelman 1980). Judges famliar with the passage
tend to overestimate the intelligiblity of noderately dysarthric

i ndi vi dual s.

Yet an another factor is "Intelligibility is not an absol ute
quantity but rather a relative quantity that depends on vari abl es
such as test material, personnel, training, test procedures and

state of the speaker. (Kent et al,1989).
Wrd intelligibility with and without semantic context:

In an effort to mmc sone of the features of predictable,
conversational settings a contextual intelligibility task was
devel oped (Dowden, Yorkston & Stoel Ganmon, 1987; Yor kst on,
Dowden, Honsinger, 1988) severely dysarthric speakers are audio
recorded as they read or imtated a list of words. These words
were randommly selected fromgroups of semantically related words

(eg: colors, things, to drink, etc.). Judges first listened to

t he t apes and attenpted to transcri be t hese wor ds
ort hographi cal | y. After doing this, sanples were scored second
tine while listeners are provided with a semantic context.

Contexts are either narrow ( a day of the week) or broad (an
animal etc. ). Here listeners are asked to guess only if the

word in the context gives them sone basis for the guess.
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They found potential inpact of semantic context on the word
intelligiblity of severely dysarthric individuals in bot h
statistically significant and clinically inportant. Single words
wer e chosen because sentence material rmay be physical ly

exhausting for severely dysarthric individuals.
Phonene intelligibility:

Sentence intelligibility tasks in particular, give little
information regarding the nature of articulatory error patterns
in dysarthric individuals. According to Kent, Wisnmer, Kent &
Rosenbek (in Press) intellgibility neasures that provide only a
single overal | score give little information about why
intelligibility is poor (cited by Yorkston, Beukel man & Dowden
(1992) in intelligibiity in speech disorders). This test was
made based on the nature of articulatory error pattern seen in

dysarthric individuals.

In phonene intelligibility, the targeted units are singleton
consonants, vowels and di phthong. Speakers are audi o recorded as
they read/imtate a list of 57 C/C words. 41 consonants and 16
vowel s and diphthongs are sanpled when judging the sanpel
Li steners who are naive to the identity of the target phonene are
presented with a word frame such as "ma" and are asked to
identify the m ssing phonene. Judges also give an indication of
t he level of confidence they have in their response. The phonene
intelligibility task would allow for the nonitoring of change
over tine in final consonants as conpared wth changes in

nontreated sounds.
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The data reported are dependent upon the clinical issues
being addressed eg. lip strengthening exercises 1in order to
achieve bilabial <closure in flaccid dysarthrics and severely
dysarthric individual with poor respiratory support may focus on

inclusion of final consonants.

Features of intelligiblity tasks utilized in <clinical settings

have been summarized by Yorkston, Beukel man & Dowden (1992).

Sent ence Wrd intelli- Phonenme intelli-
intelli- gibility bility
gibility with & w thout
semantic
cont ext
Stinul us Randoml y Singl e words Si ngl e wor ds( CVQ)
sel ect ed selected from selected from
sent ences semantic phonetically
(5-15wor ds) rel ated word simlarly word
lists lists
Speaki ng Readi ng or Readi ng or Readi ng or
t ask imtation imtation imtation
Transm ssion  Audi o tape Audi o tape Audi o tape

syst em

Li stner task Ot hogr aphi c Ot hogr aphi c Broad phonetic
transcription transcription transcription

Measur es % of words % of words Phonenmes correct
obt ai ned correct correct initial Vs fina
speaking rate (wth and vowel Vs consonant
| WPM wi t hout consonant type
cont ext)
Functi ons of Functi onal Functi onal Pattern of articu-
nmeasur e | evel -nod and |evel for | atory errors.
m|d speakes severely
- Opti mum i nvol ved

speaki ng rate. speaker
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Acoustic anal ysis:

This involves the analysis of acoustic waveform of the
speech pattern. Instrunents |ike spectrography, cineradiography,
conputers, etc. are used for acoustic anal ysis. The acoustic
studi es concentrate on fundanmental frequency intensity, vowel and
consonant durati on, transition durati on, vowel f or mant

frequencies, VOI, etc.

Kent & Netsell (1975) did a single case st udy on
ci neradi ographic and spectrographic analysis. Kent, Netsell &
Abbs (1979) presented a report on the acoustic results from a
physi ol ogi cal and acoustic study of individuals with cerebellar

di sease and ataxic dysarthri a.

H xon & Hardy (1964) found reduced articulatory notility
using photographic and X-ray notion picture fil nms. Natraj et
al (1982), Pandit a (1983) did spectrographic anal ysi s of

dysarthric speech.

Al'l the studies indicated that:

-> | engthening of segnents in ataxic dysarthrics

-> prosodi c and phonatory insufficiency

-> abnormal transitional segnents of vowels

-> substitution errors involving the feature voi ce occured in
spastics and athetoids. VOT was prolonged in both groups but
at het oi ds showed nore |onger and variable VOT than spastics.
(Farnmer, 1977).

-> excessive variations in Fo, |, duration of speech segnents.
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Kent et al(1989) studied the relationship between speech
intelligibility on a single word identification test and the
average F, slope of selected test words for a group of 25 men and
10 wormen wth Amyotrophic Lateral Sclerosis (ALS). It was
concluded F, slope index is nost sensitive to intelligibility
vari ations. The slope of the F, transition in single syllable
test words, is correlated with the intelligibility of patients

wi th ALS.

Perceptual judgenent Vs Instrunmental analysis:

Many studies have been conducted to find the correlation
between perceptual and instrunental analysis in eval uati ng

dysarthric speech adequacy.

Kearns & Sinmmons (1986) examned the reliability of ratings
of perceptual characteristics for 10 ataxic dysarthric subjects.
Results indicated that overall interobserver agreement were above

| evel s of agreenment expected on the basis al one.

Yorkston (1990) says perceptual technique in assessnent of
dysarthric individuals represent an attenpt at the devel opment of
clinically practical, physiologic neasures of speech production.

This is inmportant as it provides.

(1) near real time analysis capabilities necessary for clinical

feasibility.

(2) It provides a normative database against which to conpare

speech inpaired individuals.
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Gentil e, 1990 studi ed speech characteri stics usingperceptual and
acoustic analysis and found acoustic analysis supports the

perceptual observations of speech in dysarthrics (Fredrich's

di sease)

There are also investigators who refute this (Rosenbek &
Lapoi nte, 1978; Ludlow & Bassich,1984). Barbara Jean, Zyski &
Wei siger, (1987) identified dysarthria types based on perceptua
anal ysis and concl uded use of perceptual analysis in conjunction
with physiologic neasurenents or neurological examnation is

required. They found perceptual analysis alone is not adequate.

Ansel & Kent (1992) evaluated the relationship between
speci fic acoustic features of speech and perceptual judgenents of
word intelligibility of adults wth CP dysarthria. They say
conbined acoustic and perceptual studies are needed to explain

the intelligibility inmpairnents in different speech disorders.

However, perceptual analysis could be used in judging the
dysarthric speech adequacy for nany reasons.
(1) Subjective intelligibility tests elicit a judgenent of
understanding from the |istener objective procedures in
contrast rely on the tester to evaluate the |listener's

under st andi ng.
(2) Subjective method produces data nuch nore rapidly.

(3) This nethod allows ready quantification of intelligibility
of speech passages that are simlar to everyday connected

speech.
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(4) This approach may afford a nore valid neasures of speech
under standi ng because a subjective estimate quantifies the
proportion of speech that is understood. wher eas an
objective nethod relies on repetition of words wthout

consi dering conprehension.

(5) Perceptual ratings have high context validity because they

are able to neasure the multiple facets of speech.

Hunter, Pring & S. Martin(1991) experinentally evaluated the
effects of strategies on the intelligiblity of cerebral palsied
speech. Li steners were asked to identify words in sentences
spoken by subjects whose dysarthria was rated to be either
noderate or severe. Results indicated that strategies increased
intelligibility and that different strategies were appropriate at
different levels of severity. The results suggested that nany
speakers wll be wunable to use sinple strategies to inprove
intelligibility to levels that nay be needed for adequate

informati on transfer.

It is needless to say that perceptual judgenents on the
characteristic of dysarthric speech are «clinically significant
and hel pful for diagnostic purposes. Darley et al(1969) have
reported extensive perceptual studies on various types of
dysarthria and attenpted to establish a concept of <clusters of
devi ant speech di mensions characteristic of different categories
of neuromuscular abnormality. Fukusako et al (1983). Hi r ose

(1973), Fujibayastu et al (1977) have done perceptual analysis of
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dysarthric speech. Thus, its is clear that perceptual studies

provide a new scope for the study of dysarthria.

Therefore the present study is an attenpt at studying the
speech intelligibility of cerebral palsied group by perceptua

j udgenent net hod.
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3. METHODOLOGY
The aim of the present study was to investigate the
intelligibility of the cerebral palsied speech and identify the
factors contributing to the reduced intelligibility of their

speech based on |istener judgement.

The study involved the follow ng parts:
(1) Selection of subjects.
(2) Selection of speech material.
(3) Recording of speech sanple.
(4) Listener judgenent

(5 Analysis

Sel ection of subjects: The subjects conprised of two groups viz.
the first group consisting of six spastics and the second group
consisting of six athetoids. Subjects were diagnosed and
categorized as Dbeing spastic and athetoid groups of CP wth
mld to noderate degree of neuronuscul ar involvenent. All  the
subj ects had normal hearing, vision and 1Q of average |evel (80-

90) .

The subjects selected were in the age range of 10-20 years.
Al of them were using verbal mpde for their comunication and
could read textual material selected for the study. Al the

subjects had Tam | as their nother tongue.
Sel ection of speech material:

Speech material consisted of words, sentences and story

narration. The word |ist consisted of 25 words. The words were
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sel ected according to the followng criteria.
-> easily produced by the subjects
-> commonly used words

-> occur frequently in their repertoire

Reading material consisted of 6-7 lines which was taken from the
first grade Tam | book. The material was selected in such a way
that it consisted of all vowels and consonants of Tam | | anguage.

The material is given in the Appendi x.

Story narration: A story which was very conmmon and famliar to
all subjects, "The crow and the fox" was selected. Subjects were

asked to narrate the story.

VWrd intelligibility task was chosen to find out the nature of
articulatory error patterns in the cerebral palsied and how nuch

they contributed to speech intelligibility in these subjects.

Readi ng task: This was selected because in severe cases of
dysarthri a, use of spontaneous speech was difficult both for
analysis and interpretation. It was also felt that in reading

consi stency across the sanple could be nonitored.

Story narration task was selected because this was different from

reading and repetition.

This spontaneous speech varies wdely in context. Wil e
assessing the severe CP cases the linguistic cues and redundancy
carried in the nessage enable the listener to judge them easily

and accurately or provided clues for judgenent.
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Recordi ng of speech sanple: Recording of speech sanple was done
using Philips AML25 tape recorder. Recording was done in a quiet

room away from external noise.

Recording involved 3 tasks:
-> repetition of words
-> reading task

-> story narration task

The speech sanples of 3 tasks for each child was obtained
separately. The duration of recording of all 3 tasks taken for
each child was half an hour. Before each task, the children were

instructed clearly.

For repetition of word task, instruction given was "I wll
be reading out 25 words, you please i mediately repeat each word

after me please note | will not repeat any word".

For reading task, the instruction given was, "Youll be

given a reading material of 6-7 lines, read as you read usually".

For story narration task, the instruction was "please
narrate - "The Crow and the Fox story". The pictures were kept in

front of themin case they needed any additional clues.

Li stener judgenent:

The speech sanples were given to three trained listeners
(Speech & Language pat hol ogy students). Trained |listeners refer
to listeners who were exposed to dysarthric speech or had an

experience of working with CP popul ation. Listeners had Tam | as
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their nother tongue or had m ninum of 10 years exposure to Tam!l

and could speak, understand, read and wite Tam | well.

Judgenent task consisted of two parts. Prior to the
judgenent |isteners were instructed clearly of what should be

done.

Part-1: Listeners were asked to judge each task separately.
Wrd intelligibility task

Instruction given was "You'll hear a series of words; you
are requested to listen carefully and transcribe (orthographic)
what you hear". Sanpl e was played again when needed. Vor d
intellgibility was calculated as the percentage of wor ds
correctly transcribed by the listeners.

Number of words correctly
transcribed by the listener

X 100
Total nunber of words in the sanple
Readi ng Task:
| nstruction, "You'll hear to a reading sanple and you are

requested to rate the sanple on a 5 point scale according to the
speech intelligibility". Intelligibility was defined as "how
much of the subject's speech was understandable to the |istener”.

5 point scale refers to:

1 - Speech is intelligible (no inpairnent)
2 - MIldly unintelligible

3 - Moderately unintelligible

4 - Severely unintelligible

5 - Profound unintelligibility of speech
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Sentence intelligiblity was calculated fromthe ratings of 5

poi nt scal e.
Story narration task:

The above said instruction was given for story narration
task too. Intelligibility was calculated fromthe ratings of 5

poi nt scal e.

Part - 2:

The listeners were given 7 factors (Rate, Voice, Resonatory
i nconpetence, Stress, Pitch, Intensity & Articul atory inadequacy)
with description and they were asked to wite down the factors
they felt were responsible for the unintelligible speech. | f
needed, the sanple was played to them again. Then the percentage

of each factor reported by the Iisteners was cal cul at ed.

Li stener judgenent tasks were repeated thrice wth the
interval of a week each for reliability measures. A week gap
each was given to reduce the influence of content famliarity on

j udgenment of speech sanpl e.

The following factors were selected for the study, after a
careful review of literature for their presumed contribution to

unintelligibility.

Factors used in perceptual judgenent:
l. Rate control
(i) Rate of actual speech is abnormally slow or fast.

(iit) Variable rate -> rate alternates between slow and fast.
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(iti)lnappropriate silence -> There are inappropriate silent

i nterval s.

1. Voice quality:
(i) Harsh voice -> Voice in harsh, rough and raspy
(ii) Breathy voice -> voice is breathy, weak and thin

(iii)Strai ned-strangled -> voice sounds like an effortfu
squeezi ng of voice through glottis.

(iv) Voice stoppages -> There are sudden stoppages of voiced
ai rstream

I1'l. Resonatory inconpetence:

Hypernasality -> voice is excessively nasa

Hyponasality -> voice is denasa

V. Stress control:

(i) Reduced stress -> Speech shows reduction of proper stress
(ii) Excess stress -> There is excess stress on usual |y

unstressed parts of speech

V. Pitch control:

(i) Pitch level -> Pitch of voice sounds too |ow too high for
i ndi vidual s age and sex.

(i1) Monopitch -> voice lacks normal pitch and inflectiona
changes.

(iti)Pitch breaks -> Pitch of voice shows sudden and
uncontrol l ed variation.

(iv) Voice trenor -> Voice shows shaki ness/tremnul ousness
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VI. Intensity control

(i) Overall |oudness -> |oudness is either too low or too high
(ii) Uncontrolled |oudness variation -> voice shows sudden

(iii) uncontrolled variations.

(iv) Monol oudness -> voice |acks normal variations in |oudness

VI1. Articulatory inaccuracy:

(i) Inprecise consonants -> consonant sounds |ack precision.
They show slurring, inadequate sharpness, distortions, etc.

(ii) Phonenes prolonged -> There are prolongations of phonenes.

(iii)Repetition of phonenes

(iv) Vowels distorted -> vowel sounds are distorted throughout
their total duration.

(v) Irregular articulatory br eakdown -> Intermttent

nonsystemati c breakdown in accuracy of articulation.
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4. RESULTS AND DI SCUSSI ON

The speech sanple of six spastics and six athetoids in the
age range of 10-20 years were recorded. Each speech sanple

consisted of three parts - word identification task, reading

task and story narration task. Speech sanples were judged
perceptually by three trained l|isteners for inter |I|istener
reliability. The judgenents were repeated thrice for intra

listener judgenent wth an interval of one week to reduce the

famliarity effect.

For word identification task, the listeners were asked to
transcribe identified words and intelligibility was neasured from
the nunmber of correctly identified words. For reading and story
narration task, listeners judged the sanple on a five point scale

as indicated earlier.

Statistical Analysis:

The raw scores were tabul ated averaged and checked for intra
and inter listener reliability using ANOVA. And finally the
averaged scores of two groups were conpared to find out if there
were significant differences between the two groups on all the

t asks.

Thi s section consists of two sub sections:

(1) Intelligibility rating of the speech sanples by the

listeners which includes -
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(a) intra listener reliability
(b) inter listener reliability

(c) conparison of two groups

(2) Factors contributing to the reduced intelligibility of

cerebral palsied speech.

Section-1;

The raw scores obtained thrice fromthe three listeners for
3 tasks, averaged and these are given separately in the follow ng

t abl es.
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TABLE-1 : Judgenents given by the Ilistener for spastics and athetoids thrice on 3 tasks.

TABLE | a: Intelligibility scores obtained for the word identification task
Spastics At het oi ds

Tri al 1 2 3 4 5 6 1 2 3 4 5 6

No.

Trial 1 20 24 20 19 21 20 16 16 16 14 17 13

Trial 2 21 25 18 20 20 20 14 16 17 14 18 13

Trial 3 22 23 20 21 21 21 15 15 16 14 17 14

Average 21.00 24.00 19.33 20.00 20.66 20.33 15.00 15.66 16.33 14.00 17.66 13.66

From this table it is understood that nunber of words spoken by the spastics were better
identified by the listener. The average nunber of words identified fromthe spastic speech

sanpl e ranged from 19-20 words and at hetoids were 13-17 words.
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TABLE | b: Intelligiblity ratings on the reading task.

Spasti cs At het oi ds
Tri al 1 2 3 4 5 6 1 2 3 4 5 6
No.
Trial 1 1 2 2 2 2 1 4 3 3 4 3 4
Trial 2 1 1 1 2 2 2 4 3 3 4 4 4
Trial 3 1 1 1 3 2 1 3 3 2 4 3 4

Aver age 1.00 1.33 1.33 2.33 2.00 1.33 3. 66 3.00 2. 66 4.00 3.33 4.00

Fromthis table it is seen that intelligibility rating for the speech sanple of spastics ranged
from 1 to 2.33 indicating better intelligiblity and for athetoids the ratings ranged from 2-4

indicating poor intelligibility.
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TABLE Ic : Intelligibility ratings on story narration task.

Spasti cs At het oi ds
Tri al 1 2 3 4 5 6 1 2 3 4 5 6
No.
Trial 1 1 2 2 2 1 1 3 2 3 4 3 4
Trial 2 1 1 1 2 2 .2 4 2 3 4 3 4
Trial 3 1 1 2 1 2 1 2 3 2 4 2 5

Aver age 1. 00 1.33 1. 66 1. 66 1. 66 1. 33 3.00 2.33 2. 66 4. 00 2. 66 4. 33

This table shows that intelligibility rating for the speech sanple of spastics ranged from 1-2
while for athetoids it ranged from2 - 4.33 indicating the better intelligiblity for spastic's

speech.
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Judgenents given by the listener 2 for spastics and athetoids thrice on 3 tasks.

TABLE 2A : Intelligibility scores obtained for the word identification task.

Spastics At het oi ds
Tri al 1 2 3 4 5 6 1 2 3 4 5 6
No.
Trial 1 23 22 17 21 20 22 16 15 16 15 17 13
Trial 2 22 24 18 21 22 21 16 15 15 14 16 14
Trial 3 24 24 19 22 21 20 15 15 16 15 17 14

Average 23.00 23.33 18.00 21.33 21.00 21.00 15.66 15.00 15.66 14.66 16.66 13.66

This table shows that nunber of words identified fromthe speech sanple of spastics were

greater in range(18-24) than the words identified fromthe athetoid speech sanple (range 14-17)
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TABLE 2b: Intelligibility ratings obtained for the reading task.

Spasti cs At het oi ds
Tri al 1 2 3 4 5 6 1 2 3 4 5 6
No.
Trial 1 1 2 1 2 2 2 3 4 3 4 4 3
Trial 2 1 1 2 3 2 1 3 3 3 4 3 4
Trial 3 1 1 1 2 2 2 4 3 2 4 3 4

Aver age 1.00 1.33 1.33 2.33 2.00 1.66 3.33 3.33 2. 66 4.00 3.33 3. 66

From this table it is seen that intelligiblity rating of the speech sanple of spastics ranged
from 1 - 2.33 and in that of athetoids ranged from2 - 4 indicating better intelligibility in

spastic's speech conpared to that of the athetoids.
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TABLE 2c : Intelligibility ratings obtained on story narration task.

Spasti cs At het oi ds
Trial 1 2 3 4 5 6 1 2 3 4 5 6
No.
Trial 1 1 2 2 2 1 1 3 3 3 4 3 4
Trial 2 1 1 1 2 2 2 3 2 3 4 2 5
Trial 3 1 1 2 1 2 1 3 4 2 4 3 4

Aver age 1.00 1.33 1. 66 1. 66 1. 66 1.33 3.00 3.00 2. 66 4.00 2. 66 4. 33

This table shows that intelligibility rating ranged from1l- 1.66 for spastics and 2 - 4.33 for
athetoids on the story narration task indicating better intelligibility of spastics speech than

of athetoi ds speech.
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Judgenents given by the I|istener

3 for

spastics and athetoids thrice on 3 tasks.

TABLE 3a Intelligibility scores obtained for the word identification task.

Spastics At het oi ds
Trial 1 2 3 4 5 6 1 2 3 4 5 6
No.
Trial 1 24 25 19 21 20 18 16 15 16 14 16 13
Trial 2 24 23 19 22 21 19 15 16 16 14 17 14
Trial 3 24 24 20 22 21 20 15 15 15 13 17 13
Average 24.00 24.00 19.33 21.66 20.66 19.00 15.33 15.33 15.66 13.66 16.66 13.33

This table shows that
at het oi ds speech sanpl e.

better

This indicates that the |istener

than athetoid speech.
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TABLE 3b : Intelligiblity ratings for the reading task.

Spasti cs At het oi ds
Tri al 1 2 3 4 5 6 1 2 3 4 5 6
No.
Trial 1 1 1 1 2 2 2 3 3 2 4 4 4
Trial 2 1 1 2 3 3 1 3 3 3 4 4 3
Trial 3 1 2 1 2 2 1 3 3 3 4 4 4

Aver age 1. 00 1.33 1.33 2.33 2.33 1.33 3.00 3.00 2. 66 4.00 4.00 3.33

This table shows the average rating from1l - 2.33 for spastics and 2 - 4 for athetoids. Thi s
indicates that there was better intelligibility for spastics speech than for that of athetoids

speech sanpl e.
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TABLE 3c : Intelligibility ratings for the story narration task.

Spasti cs At het oi ds
Tri al 1 2 3 4 5 6 1 2 3 4 5 6
No.
Trial 1 1 1 2 2 1 2 3 2 3 4 4 5
Trial 2 1 1 2 2 2 1 2 2 3 4 3 5
Trial 3 1 1 1 2 2 2 4 3 2 4 3 4

Aver age 1.00 1. 00 1.66 2.00 1. 66 1. 66 3. 00 2.33 2. 66 4. 00 3.33 4. 66

This table shows that intelligibility rating for the speech sanple of spastics ranged from 1-2
and for athetoids 2 - 4.66 on story narration task. This indicates poor intelligibility for

athetoi d speech sanple than for spastic's speech sanple.
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These averaged independent scores were checked for intra and

inter listener reliability on the tasks for both gr oups

separately.
Intra listener variability:

For this, the analysis of variance (ANOVA) was used and the

"F* val ue was obt ai ned.

The follow ng tables show the "F' values obtained for intra

listener reliability of different listeners for both groups.

TABLE 4a : "F'" values of intra judgenent reliability for spastics

and athetoids by the three listeners on word identification task.

Li steners Spasti cs At het oi ds
Li stener 1 1.083 0.1218
Li stener 2 1.1446 0. 769323
Li stener 3 1.595 2. 4999

These "F values were derived fromthe tables la, 2a & 3a using
ANOVA. These "F' values obtained were not statistically
significant at 0.01 and 0.05 levels. This indicates that the
judgenents nade by the listeners for the word identification task

were reliable on all the three tinmes.
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TABLE 4b : "F" values of intra listener reliability for spastics

and athetoids by the |isteners on reading task.

Li steners Spasti cs At het oi ds
Li stener 1 0. 218 3. 181966
Li stener 2 0. 217 0.17241
Li stener 3 0.7723 0. 45449

The above "F" values were derived fromthe tables Ib, 2b & 3b
using analysis of variance (ANOVA). These "F" values obtai;ned
were not statistically significant at 0.01 & 0.05 statistica
levels. This indicates that the judgenents made by the |isteners

all the three tinmes were reliable for both groups.

TABLE 4c: "F" values of intra listener reliability for spastics

and athetoids on story narration task.

Li steners Spastics At het oi ds
Li stener 1 0.1728 0. 3845

Li stener 2 0. 9996 0. 14287
Li stener 3 0. 000 0. 3846

The above "F" values were derived fromthe tables Ic, 2c & 3c
using analysis of variance. These "F' values obtained were
statistically not significant at 0.01 or 0.05 |evels. Thi s

indicates that the judgenents nmade by the |isteners were reliable

for both groups.
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The above tables showed that there was intra |istener
agreenment or that there was no significant difference anong the

judgenents made by the same listener at different tines.
Inter listener reliability:

The scores were checked for inter listener reliability on
all the tasks. The averaged scores were taken for each task and
ANOVA was applied to get "F' ratio to check whether there was
agreenent anong the scores of each subject nade by the three

i steners.

This inter listener reliability check was done for each
group and each task separately and showed in the follow ng

t abl es.
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Inter listener reliability for spastics and athetoids on all the tasks.

TABLE 5a : Inter listener reliability for word identification task.
Li steners Spastics At het oi ds
1 2 33 44 55 6 6 1 1 2 23 34 45 % 6

Listener 1 21.00 24.00 19.33 20.00 20.66 20.33 15.00 15.66 16.33 14.00 17.66 13.66
Listener 2 23.00 23.33 18.00 21.33 21.00 21.00 15.66 15.00 15.66 14.66 16.66 14,66
Listener 3 24.00 24.00 19.33 21.66 20.66 19.00 15.33 15.33 15.66 13.66 16.66 13.33
Aver age 22.66 23.77 18.88 21.00 20.74 20.11 15.33 15.33 15.88 14.10 16.99 13.88

From the above table, the "F' value obtained for spastics was 0.5498527 and for athetoids it
was 1. 33267. Both were not statistically significant at 0.01 and 0.05 levels indicating there

was good agreenent anong the judgenents nmade by the listeners for each subject.
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TABLE 5b : Inter listener reliability for reading task.

Li steners Spasti cs At het oi ds
1 2 3 4 5 6 1 2 3 4 5 6

Li stener 1 1.00 1.33 1.33 2.33 2.00 1.33 3. 66 3.00 2. 66 4.00 3.33 4. 00
Li stener 2 1.00 1.33 1.33 2.33 2.00 1. 66 3.33 3.33 2.66 4.00 3.33 3. 66
Li stener 3 1.00 1.33 1.33 2.33 2.33 1.33 3.00 3.00 2. 66 4.00 4.00 3.33
Aver age 1.00 1.33 1.33 2.33 2.11 1.44 3.33 3.11 2. 66 4.00 3. 66 3.77

From this table the "F' value obtained for spastics was 0.4545 and for athetoids 0.044508.
Both were not statistically significant at 0.01 & 0.05 levels, indicating that there was good

inter listener reliability found anong the subject scores.

58



TABLE 5c : Inter |istener

reliability for

story narration task.

Li steners Spastics At het oi ds
1 2 3 4 5 6 1 2 3 4 5 6

Li stener 1 1.00 1.33 1. 66 1.66 1. 66 1.33 3.00 2.33 2. 66 4. 00 2. 66 4. 33
Li stener 2 1. 00 1. 33 1. 66 1. 66 1. 66 1. 33 3.00 3.00 2. 66 4. 00 2.66 4. 33
Li stener 3 1. 00 1.00 1. 66 2.00 1. 66 1. 66 3.00 2.33 2. 66 4.00 3.33 4. 66
Aver age 1.00 1.11 1. 66 1.77 1. 66 1.44 3.00 2.66 2. 66 4. 00 2.88 4. 44
The "F' obtained for spastics was 0.306652 and 0.0551287 for athetoids which were not
statistically significant at 0.01 & 0.05 levels which indicates that there was good agreenent

anong the judgenents made by all

three |listeners for
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Thus from the above Tables, it is concluded that there was
good inter listener reliability anong the judgenments of each

subject on all three tasks.

Conparison of two groups on different tasks:

The averged scores of all the judgenents nade by the three
listeners were averaged and the two major groups spastics and
athetoids were conpared for their conparison on three tasks
separately. "T" test was done to find out the significant

di f ference between two groups.

TABLE 6 gives the conparison of two groups on intelligibillity
t asks.

TABLE 6a: Conparison on word identification tasks.

Subj ect s 1 2 3 4 5 6 Mean

Spasti cs 22.66 23.77 18. 88 21.00 20.74 20. 11 21.19
Athetoids 15.33 15. 33 15. 88 14. 10 16. 99 13. 88 15. 25

This table shows that in case of spastic's speech sanple nore
nunber of words were identified by the listeners as conpared to
that of athetoids speech sanple. The nore the nunber of words
identified, better was the intelligibility. The nean score of
words identified for the spastic group was 21.19 and for
athetoids 15.254. The higher nean scores indicating t hat
spastic's speech was better perceived by the listeners than the

athetoi ds speech. The "T" value obtained was 6.94 which was
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statistically significant at 0.01 level. So the hypothesis that
"t here is no significant difference between spastics and
athetoids on word identification task anong the judgenents nade

by the listeners” is rejected.

TABLE 6b: Conparison of two groups on reading task.

Subj ect s 1 2 3 4 5 6 Mean

Spasti cs 1. 00 1.33 1.33 2.33 2.11 1.44 1.59
At het oi ds 3.33 3.11 2. 66 4.00 3. 66 3.77 3.42

This table shows that the nmean rating for spastic group was
1.59 and for at het oi ds was 3.423 i ndi cating speech
intelligibility ranging fromnormal - mld unintelligible speech
and for athetoids nmod to severe unintelligible speech. According
to the rating scale used in the present study, lower the nean
score better the inteeligibility. This indicates that poor
intelligibility was seen in athetoid group as conpared to spastic
group. The "T" value obtai;ned was 6.32 which was significant at
0.01 and 0.05 Ilevels indicating the significant difference
bet ween the scores. Thus the hypothesis "there is no significant
difference in the listener perception of spastics and athetoids
on reading task" was rejected at 0.01 and 0.05 |evels. Spastic

group performed significantly superior to athetoid group.
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TABLE 6¢: Conparison of two groups on story narration task.

Subj ect s 1 2 3 4 5 6 Mean

Spasti cs 1. 00 1.11 1. 66 1.77 1. 66 1. 44 1. 44
At het oi ds 3. 00 2.66 2. 66 4. 00 2.88 4.44 3. 27

This table shows the nmean rating of spastic group on story
narration task was 1.44 indicating mld unintelligible speech and
for athetoids 3.273 indicating nod-severe unintelligible speech.
As per the rating scale higher the nean score, poorer the
intelligibility. "T" value obtained was 5.98 which was
significant at 0.01 and 0.05 levels indicating the difference
between two groups. Thus the hypothesis "There is no significant
difference in the listener perception of spastics and athetoid

speech sanple on story narration task” was rejected.

The speech sanples produced by the spastics were better
understood by the Ilistener than speech sanples produced by
athetoids. A good intra and inter listener reliability was found

in all the tasks.
SECTION-11: Factors contributing for the unintelligible speech.

In the second part of the |istener judgenent, the |listeners
were given 7 factors wth description and asked to note down the
respective factors contributing or responsible for the reduced

intelligiblity of the cerebral palsied speech
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Fromthe raw data, the percentage of each factor reported by

the listeners thrice on different tasks was cal cul ated by

Where N refers to the nunber of times the particular factor
was accounted by the |isteners.
n = nunber of subjects

i = nunber of trials

j nunber of |isteners

The percentage of each factor reported for both groups are

mentioned below. Each factor is given separately in descending

order.

TABLE 7 Factors reported to be contributing for the poor

intelligibility in tw groups.

Spastics At het oi ds

| . Rate control

Normal -> 51.85% Slowrate -> 61.11%
Slowrate -> 35.18% | napp. silence -> 33.33%
| napp. silence 7.4% Variable rate -> 3.71%
Variable rate -> 5.55% Normal rate -> 1.85%

1. Voice control

Normal -> 35.18% Voi ce stoppages -> 40. 7%
Strained/ Strangl ed -> 33.33% Normal -> 29.6%
Voi ce stoppages -> 12.96% Strained/ Strangled -> 18.5%
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Harsh voice -> 9.25% Breathy voice -> 7.4%
Breat hy voice -> 9.25% Harsh voice -> 3. 7%

I11. Resonatory inconpetence

Normal -> 85.18% Hyper nasality -> 64.8%
Hyper nasality -> 14.8% Normal -> 27.77%

Hypo nasality ->

V. Stress control

Nornmal -> 64.81% Excess stress -> 59. 25%
Reduced stress -> 22.22% Reduced stress -> 25. 9%
Excess stress -> 12.96% Nornmal -> 14. 8%

V. Pitch control

Normal -> 57.4% Mono pitch -> 46.29%
Monopitch -> 27.77% Voi ce trenmor -> 22.22%
Low pitch -> 9.25% Pitch breaks -> 9.25%
Voi ce trenor -> 5.55% Normal -> 9.25%

H gh pitch -> 7.4%
Low pitch -> 5.55%

VI. Intensity control

Normal -> 51.85% Monol oudness -> 40. 7%

Monol oudness -> 33. 33% Uncontrol  ed variation->25.92
Uncontrol l ed variation->14. 8% Normal -> 18.51%

Hgh intensity -> 9.25%

Low intensity -> 5.55%
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VII. Articulatory Inaccuracy

| npreci se consonants -> 50% | npreci se consonants ->27.77%
Irregular articulatory Irr.Arty. breakdown -> 18.5%

br eakdown -> 20.37%

Normal -> 12.96% Vowel s distorted -> 18.5%
Phonemes prol onged -> 5.55% Phonenes prol onged -> 18.5%
Repetition of phonemes -> 5.55% Repetition of phonenmes ->16.6%

Vowel s distorted -> 5.55%

This table shows different factors present in different
subj ect s. | f we consider each factor separately in terns of rate
spastics were reported to have normal rate 51.85% of the tine.

Slow rate was reported 35.18% of the tine.

No spastic was judged as having fast rate of speech. Anong
athetoids 61.11% of the tine slowrate of speech was reported and
33.33% of the tinme inappropriate silence was reported. None had

fast rate of speech.

In the paraneter voice 35.18% of the tine spastics were
judged as having normal voice. Oher main contributing factor
reported was strained strangled voice 33.33% of the tine and
anmong athetoids 40.7% of the tinme voice stoppages and 18.5% of

the tinme strained/strangled voice were reported.

In resonation, 85.18% of the time spastics had nornal
resonation and 14.8% of the time had hypernsasality while none
had hypo nasality. Athetoids were reported to have hyper

nasality 64.8% of the time and hypo nasality 7.4% of the tine.
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If we take stress factor, 64.8% of the tinme spastics had
normal stress pattern and the main contributing factor reported
was reduced stress 22.22% and nong athetoids excessive stress

factor was reported 59.25% of the tine 25.9% had reduced stress.

In pitch, nore than half of the time 57.4% of the tinme the
spastics were reported to have normal pitch patterns. The ngjor
contributing factor for the reduced intelligibility reported was
nmonopi tch, 27.77% of the tinme and 46.29% of the tine athetoids

were reported to have nonopitch.

If we consider intensity factor, 51.85% of the tine spastics
were reported to have normal intensity and nonol oudness 33. 33% of
the tine. 40. 7% of the time athetoids were reported to have
nonol oudness and 25.92% of the tinme uncontrolled variation and

18.51% of the tine they had normal intensity range.

Considering articulatory adequacy, | mpreci se consonant s
anong spastics were reported 50% of the tine, i rregul ar
articulatory breakdown 20.37% of time. Anong athetoids, 27.77%
of the time were reported as having inprecise consonants and
ot her factors l'i ke prolongation of phonenes, i rregul ar
articul atory breakdown, distortion of vowels, each were reported
18.5% of the tine in athetoids. The listener judgenents were

found to have good intra and inter judge reliability.
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DI SCUSSI ON

SECTI ON- | :

It is thus clear fromthe foregoing results that, |isteners
did have problem of varying degree in perceiving both spastics

and athetoid speech sanple.

Speech intelligibility is definitely affected in t he
cerebral palsied, as reported by several investigators as
Ti kof sky & Tokofsky (1964), Yorkston & Beukelman (1978, 1980),
Darl ey, Aranson & Brown (1969), Platt et al (1977). Rosenbek and
Lapoi nte (1978) Shyamala (1987) who conducted study on dysarthric
speech and evidenced reduced speech intelligibility in cP

popul ati on.

The present study agrees with the above findings in the
literature. In viewof this result, null hypothesis (1) was

rej ected.

Between the two major types of CP, spastics and athetoids,
there was difference in the performance cmall the intelligiblity

tasks. Thus the null hypothesis 2 was rejected.

Spastics were found to have better speech intelligiblity
than athetoids. CObservation seens to correspond with the others
in the literature (Lencione 1966, lrwin 1967, Ilrw n, 1972,
Andrews, Platt and Young, 1977, Laing 1979, Platt 1980a, 80b,
Platt, Andrews, Howi e, 1980; Platt, Young, Andrews & Quinn 1980,
G ark & Hoops 1980, Shyanmala 1987, Kent et al 1990). This poor
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speech intelligibility of athetoids could be attributed greately

by the

i ke inconsistent and irregular articulatory patterns,

cont rol

Neur onuscul ar

speech production

spasti cs.

SECTION | I:

The mgj or
unintelligible
i steners nost

descendi ng order

postural irregularities,

limtations

factors

of their

neur oanat ony and neurophysi ol ogy of their

i nposed

in CP are nore severe in

reported to

speech are given bel ow

of the tinmes were taken and given in the table

on the

contri buti on.

not or system

poor notor

respiratory abnormalities etc.

dynam c process of

athetoids than in

be contributing for the

Factors reported by the

in

Factors Spasti cs At het oi ds
Rate control Slow rate Sl ow rate and i nappro-
priate silence
Voi ce control St rai ned/ Voi ce stoppages and
strangl ed voice strained/ strangl ed voice
Resonat ory Hyper nasality Hyper nasality
i nadequacy (reported
soneti nmes)

Stress control

Pitch control

Intensity contro

Reduced stress

Monopi t ch

Mono | oudness
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Excess stress and al so
reduced stress was
reported frequently

Monopi tch, voice trenor
and pitch breaks

Mono | oudness,
uncontroll ed variation
and high intensity



Articul atory | npreci se conso- | npreci se consonants,

i naccuracy nants and irregular articulatory
irregular articu- br eakdown, distortion of
| at ory breakdown vowel s, prolongation of

phonenmes and repetition
of phonenes

The subjects (both the groups) mainly had problem wth
consonants and athetoids were reported to have distorted vowels
too. Voicing errors and the phonetic errors included affricates,
fricatives and stop-plosives. These findings were supported by
Andrews, Platt & Young 1977, Platt et al 1980, Platt, Young,
Andrews & Quinn 1980, Logenman, HIld B.Fisher 1981, Shyanala 1987,
Kent et al 1990). They conducted studies and attributed reduced
intelligiblity in dysarthric speakers to the articulatory

functi on.

Vowel distortions were attributed to the inability to
achieve full vocal tract target shapes for the extrenme positions
of the vowels (Kent et al 1975, Logeman et al 1981, Kent &
Netsell 1978).

CP speakers in the present study exhibited slow rate of
speech. This slow rate has been attributed to the sluggish
di spl acenent and inappropriate novenent of the articulators
according to the previous findings reported in the literature
(Yorkston & Beukel man 1978, Hirose, Kiritani & Sawashima 1980).

These, however, were not studied in detail.
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Abnornalities of resonance were also evidenced in the
results of the present study which also have contributed to the
reduced intelligibility. Both spastics and athetoids were found
to have hypernasality, however hypo nasality also was reported in
at het oi ds. This could be attributed to the velopharyngea
dysfuncti on. Yorkston, Beukelman & Bell 1988, Yorkston et a
1989, Honsinger et al 1989 evidenced vel opharyngeal dysfunctionas
a common characteristic of dysarthria contributing to reduced

intelligibility in CP and non CP dysarthric speakers.

In the present study, spastics were found to have reduced
stress while athetoids showed excessive stress pattern. Bot h
groups were reported to have nmonopitch and nonol oudness strai ned,
strangled voice . Adding to these athetoids had voice stoppages;
voice trenmor, pitch breaks, and wuncontrolled variation in

| oudness t oo.

Though these factors were reported to be «contributing for
the wunintelligible speech in CP population, the causative
attributes underlying such a perception were not studied in depth

as they were beyond the scope of the present study.
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5. SUWARY AND CONCLUSI ON

Cer ebr al pal sied speech is characterized by reduced
intelligibility. Intelligibility is the degree of clarity wth
which one's wutterances are understood. It is contributed by

several factors such as articulation, fluency, vocal quality and

intensity, etc.

CGeneral proficiency of a CP child can best be considered in
terns of |anguage devel opnent and the degree of intelligibility.
Intelligibility nmeasures quantify the index of the disorder and

help in the differential diagnosis of dysarthric speech.

The purpose of the present study was to know the follow ng:

-> |s there any reduction in intelligibility of CP speech?

-> 1s there difference between the two major types of CP,

spastics and athetoids with regard to intelligibility?

-> Wiat are the factors frequently reporting to be contributintg

to the reduced intelligibility of CP speech? and

-> What is the efficacy of perceptual analysis of intelligibility

of cerebral palsied speech?

The subjects included 6 spastics and 6 athetoids both nales
and fermal es, ranging in age from 10-20 years. Sanple included 3
tasks i.e. word identification, reading and story narration task.
The speech sanples were recorded and 3 trained (speech & |anguage

pat hol ogy students) |I|isteners were asked to perceptually judge
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each subject on all the tasks separately and al so asked to report

the major factors contributing for the reduced intelligibility.

On the basis of analysis of the results the follow ng

concl usi ons were dr awn:

(1) Reduced intelligibility is the major characteristic of CP
speech, which hinders the nornmal conmunicative behaviour in

t hem

(2) The two major types of CP differed significantly in their

performance on all the three tasks.

(3) Listeners perceived spastics speech better than athetoids
speech inplying better speech intelligibility was found in

spastics as conpared to athetoids.

(4) The mjor factors reported to be contributing for poor
intelligibility in spastics are slow rate of speech
strained, strangled voice, hyper nasality, reduced stress,
nmonopi tch, nonol oudness and articulatory errors such as

i npreci se consonants and irregular articulatory breakdown.

The factors reported for athetoid group included, slow

rate, inappropriate silence, voice stoppages, strained/
strangled voice, hyper nasality, excessive stress,
nmonopi t ch, voice trenor, nmonol oudness, uncontrol | ed

variation and articulatory errors |like inprecise consonants,
prol onged phonenes, distortion of vowels and repetition of

phonenes.
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(5) Perceptual analysis can be used effectively as a neasure of
assessing speech intelligibility as it quantifies CP speech
easily applicable to any clinical setting when sophisticated
equi pnents are unavail able, cost effective and convenient in

usi ng.

| nplications for therapy:

One of the chief concerns of the clinician who deals with CP
popul ation, is to nmneasure speech intellgibility of cerebra
pal sied and identify factors responsible for their unintelligible
speech, select or develop treatnment protocols or conpensated
intelligibility treatment tasks, for the particul ar conmunication

need of the individual.

Thus it would help in inproving speech intelligibility and

establish adequate communication skills in the social setting.

| npli cations and suggestions for further research:

(1) The present study was conducted |imted nunber of subjects.
Future research can include all types of CP population of
greater nunber using control subjects. Thus the results

could be generalized.

(2) Oher types of CP and non CP dysarthric speakers can be

st udi ed.
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(3)

(4)

A conparative study of both objective and subj ective
anal ysis would give us better understanding of the efficacy

of the two nmethods and the correl ati on between them

Conparison of both trained and untrained |istener judgenents
coul d be made to see t he vari ations in speech

intelligibility ratings for both CP dysarthrics and other

dysarthric popul ation.
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17
18.
19.
20,
21,
22,
23.
24,
25.

Puli
Palli
tava%ai
Puchi
jannal
dappa
jadai
savi
bommai
karumbu
muttai
Va!ayal
vattam
marundu
mangai
suriyan
tengai
soppu
pandal
vetrilai
diratsai
gadikaram
vaval
tupaki

valaipafam

APPENDI X 1|1
Worl d List

(Tiger)
(Lizard)
(Frog)
(Insect)
(Window)
(Box)
(Plait)
(Key)
(Doll)
(Sugurcane)
(Egg)
(Bangal)
(Cirple)
(Medicine)
(Mango)
(Sun)
(Coconut)
(Soap)
(Pandal)
(bettle leaf)
(grapes)
(Clock)
(Bat)
(Gun)

(banana)
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Engal Ur (My Village)

Enga% Ur oru citrur

Inge Pala terukal undu

Vi-c_iugaﬁ varisaiyaga irukindz"ana
terukalil marangal ullana
Viduga%in Pinpuratil tétangal undu
Urukku arugil oru kulam irukiradu
Urai cutri vaiyalgal ullana

Engal uril oru Palli ulladu

inda Palliyildan nan Padikiren

84

Qurs is a small village)
There are many streets here)
There are row of houses in the street)

There are many trees on the street)

(
(
(
(
(Each house has a garden at the back)
(Thereis a pond in ny village)

(There are fields around the village)
(There is a school in ny village)

(

| am studying in this school)



System of transcription used (Roman Script)
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