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I NTRODUCTI ON

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

-Alfred 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 far grant ed, forgeting t hat cral
conmuni cation probably is the nost inportant and nost conpliete

of all human behavi ours.

Human neur onotor system involves a couple”: and For only
notor act to take place a co-ordinator. In terns of nuscle
strength, speed of nmovenent , appr appropriate range of EXCURSI ON

accuracy of novenent, notor steadiness and nuscle tone is
required. Damage that impairs one or nore of these
neur onuscular functions may affect notor production (Netsell.

1984) .

Speech is a highly integrated physiol ogi cal notor act

characterised by a series of conplex notions executed by
kinetic change (Fletcher, 1972) . Dyserthiia 1is one such
speech disorder resulting from the inpairnent of the neural
mechani sns t hat regul at e t he novenent of speech. The

i nci dence of dysarthria anong childrenis :\ | e Jla"':."..¢
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| -2/1000 (ASHA, 1980). One of the etiology of dyserrthria

children is cerebral palsy (Brown, 1985).

Cerebral palsy, is motor dysfunction secondary to CNS

damage before, during, or shortly after birth (Boone, 1978).

Cerebral palsied (CP) children have sensory, notor,
perceptual, behavioural and enotional problens. Speech
abnormalities are often seen in themas all the subsystens of
speech producti on, respiration, phonati on, resonance,

articulation and prosody are affected (Barnes, 1983).

Speech notor control may be affected to a different
extent and in different manner from that observed in the
linbs and trunk in children diagnosed as spastics and
at het oi ds. Children with mld cerebral palsy may have severe
dysarthria and simlarly, speech may be relatively unaffected
and generally intelligible even to strangers in children with

severe spastics quadriplegia (Brown, 1984).

It is seem that, both adult dysarthrias and cerebral
pal sied children share in common nore or less simlar speech
characteristics. So a simlar assessnent procedure for both
the groups is feasible. Darl ey, Aronson and Brown (1969)
reports that 1) respiration 2) resonation 3) phonation 4)

articulation and 5) prosody are inpaired in adult dysarthria.
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A simlar pattern was found by Boone (1978) in CPchildren
According to Boone, dysarthria and poor intelligibility are
the nmarked features of CP children's speech and dysarthria
includes problens of respiration, phonati on, resonance,

articulation and prosody.

The traditional nethods of speech evaluation of the
cer ebr al pal sied population by neurologists and speech
pat hol ogists in the early days inclined towards usage of
materials such as tongue tw sters. Since then, t he
eval uation strategi es have becone nore scientific, organized

and informative. There are 2 nmjor assessnent procedures:

1) Those involving the perceptual measures which are
subj ective (Dale, 1950; Blooner, 1963; Buck and Cooper,
1956) .

S) Measures involving the instrunental analysis, such as
physi cal, acoustical and physiological techniques, which

are objective (Kent and Netsell, 1975; Farner, 1977).

Per cept ual analysis requires that a trained speech
pat hologist listen to selected speech sanples of a patient
and rmake judgenents about the type and distribution of
abnormalities. It does not involve elaborate instrunents.

They have been found to be nore feasible and conveni ent.
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I nstrunental analysis requires that a trained speech
pat hol ogi st make simlar interpretations from the recordings
obtained from the instrunments. The  percept ual and

instrunental analysis have both advantages and di sadvant ages.

A thorough clinical understanding will cone from
individual and integrated assessnents of the milct" systens
that subserve speech notor control (Netsell, 1986). | nspite
of the advantages of abjective analysis, perceptual analysis

are nostly used because of their high content validity, tine

econony and inability in ordinary clinical settings. Ther e
are however, sone disputes (Schiavetti, Sitter, 1980; Kent
and Ansel, 1992) regarding the value of wusing such neasures

in dysarthria. These neasures depend on how well clinicians
can agree on scale values and mnake reliable judgenents.
Therefore continued research into their effective use is
indicated (Enderby, 1983; Bassich and Ludlow, 1986; kearns
and Si nmons, 1988; Zyski and Ueisiger, 1987).

Since adult dysarthrias and cerebral palsied children
have simlar speech characteristics, as evidenced by the
studies carries out by Rutherford (1944), Eisenson (1962),
Darley (1969) and Mirdoch(1992) the efficacy of "Frenchay
Dysarthria Assessment” (FDA)  which is used wth adult

dysarthria is tested with cerebral palsied children.
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As of now, no reports of a single conprehensive test for
cerebral palsied children are reported the present study
aimed at evaluating the different functions (reflex,
respiration, l'ips, ] aw, pal at e, | aryngeal , tongue and
intelligibility) in cerebral palsied population (spastic and

at hetoi d) using FDA.

OBJECTI VES OF THE STUDY,

1) To conpare the performance of the spastic and athetoid
cerebral palsied children on FDA
E) To conpare the performance of the adult dysarthric's and

the cerebral palsied children on FDA.

BRI EF PLAN OF THE STUDY:

1) Mddifying the speech tasks in FDA to suit the younger age
gr oup.

2) Admnistration of the tasks on the test groups (Spastic
and athetoid).

3) Scoring and anal yzing the responses obtai ned.

4) Intrepretation and Di scussion.
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REVI EW OF LI TERATURE

Human neuronotor system involves a conplex act. For any
nmotor act to take place, coordination in terns of nuscle
strength, speed of novenent, appropriate range of excursion,
accuracy of novenent, notor steadiness and nuscle tone 1is
required. Danage that inpairs one or nore of the nuscular

functions may affect notor production (Netsell, 1986).

Damage to different portions of the central and/or
peri pheral nervous systemresults in a speech disorder called

dysarthria both in adults and in children (Lindblom 1981).

Dysarthria in children may range from conplete
anarthria, or lack of speech, to a disorder so mld that it
may readily be confused wth a resolving devel opnental
articul ati on disorder. Devel opnental forns of dysarthria in
children may show anelioration with age at Jleast up to
adol escence. In the case of degenerative disorders, it may
increase in severity with age. It is difficult to ascribe
dysarthrias in children to a particular etiology or etiologic
pattern. But in case of adult dysarthrics, the etiology is

known to certain extent (Darley, 1975).

The nost common cause of the inpairnent of notor speech

in children is cerebral palsy (CP) and in adults,



Par ki nsoni sm (Darby, 1905). CP is a notor dysfunction
secondary to OVMS damage, before, during or shortly often
birth. CP refers to non progress i.e, central nervous system

deficit (Boone, 1972).

The neuronuscul ar manifestation;; may be regarded as the
nmost obvi ous synptom of CP. This problem affecting sensory,
perceptual conceptual and behavioural system either delay
or arrest speech and |anguage devel opnent . The speech and
| anguage problens nmay vary from mld to severe degree

depending on the neuromuscularr and neurosensory inpairnments.

The activity of speech is realised by the articulator
novenents of the speech organs. The speech apparatus is
f unctionally divided into respiration, phonation, resonance,
articulation and prosody . These are exclusively under the
neuronuscul ar control. Thus even the sinplest peripheral
notor pattern should reflect the co-ordinated function of the
CNS (Boone, 1972 and Darby, 1985). Since a CP child s ONSis
affected, he has problem in any or conbination of all of
these sub-systens depending wupon the severity of the

i npai r ment .

Al though CP population is a heterogenous one, a comon

characteristic IS dysarthric speech. There is a clear



evidence of reduced speech intelligibility (which is the
significant characteristic of dysarthria) in CP children

(Ti kof sky and Ti kof sky, 1964).

Dar |l ey, Aronson and Brown (1969) reported deviant
di mensions in adult dysarthrics in the following areas of
speech producti on (1) respiration (2) resonati on (3)

phonation (4) articulation and (5) prosody.

Dysarthrias in children are less well studied than those
found in adults (Stark, 1985). However, there are few
studi es conducted on CP children and adult dysarthrics which
on careful observation shows simlar areas of involvenment
(Dar by, 1985). These studies are discussed briefly in the

next section.

SPEECH CHARACTERI STI CS OF ADULT DYSRTHRI A AND CEREBRAL
PALSI ED CHI LDREN.

Studies reporting the speech characteristics of adult
dysarthria and CP children in general may be categorized
under the following function:- (1) respiration (2) resonation

(3) phonation (4) articulation and (5) prosody.



Respi ration:

Respiratory dysfunction is a comobn characteristic of
dysarthria and CP chil dren. Murdoch and Ingram (1992) found
reduced breath support for speech in spastic dysarthrics
especially in pseudobul bar palsy. Rutherford ( 1944), d enent
and Twitch ell (1959), Berry and Eisenson (1962) and Boone
(1972) reported shallow inspiration and forced expiration in
spastics, while in athetoids it was shallow uncontrolled
i nspiration, forced uncontrolled expiration and noisy

br eat hi ng.

Resonati on:

Darley (1975), Darley, Aronson and Brown (1989), Mirdoch
and Ingram (1992) examned the resonatory characteristics in
flaccid dysarthria especially that of anyotrophic Ilateral
scelrosis and bulbar palsy. They were found to have

hypernasality, nasal em ssion and inprecise consonants.

In CP children, Cdenent and Twitchell (1959) reported
abnormal nasal resonance in spastics and pharyngeal resonance

in at het oi ds.



10

Phonati on:

Few significant phonatory insufficiencies seen in
flaccid dysarthrias of anyotrophic lateral scelrosis and
bul barpalsy are breathy voice, harsh  voi ce, audi bl e
inspiration, short phrases, strained-strangled phonation and

glottal fry (Darley, Aronson and Brown, 1989).

Rutherford (1944, Cdement and Twitchell (1959), Berry
and Ei senson (1962) and Boone (1972) reported that in the
case of spastics, voice was high pitched and nobnot onous, weak
in intensity, gettural or breathy in quality and |acked voca
inflection. On the other hand, in athetoids it was |ow
pi tched, whispered hoarse voice with throaty, quality and

excess of | oudness.

Articulatory difficulties:

| npreci se consonant articulations, vowel distortion,
irregular articulatory breakdown, slow rate and short phrases
were reported in ataxia, especially that of cerebellar
ataxia, chorea and dystonia, by Darley, Aronson and Brown

(1969) and Murdoch and Ingram (1992).
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The chief articulatory inpairment in both spastics and
athetoids were inpairnment of |inguadental sounds. In
spastics it was due to spasticity, stiffness of peripheral
speech nusculature and inability to form fine synchronous
novenents by tongue, |ips, palate, and jaw I n athetoids,
due to wuncontrolled novenents of speech nusculature nore
errors were found on word final consonants (denment and

Twitchel |, 1959; and Boons, 1972).

Andr ews, Pl att and Young (1977) eval uat ed t he
articulatory inpairment and intelligibility of CP speakers.
They found high correlation between articulatory errors and
speech intelligibility. They reported that performance of

spastics was superior than athetoids.

This was further supported by Laing (1979), Platt (1980
a, 1980 b), Platt, Andrews, Howe (1980) and Kent et al.
(1990).

Prosodic errors:

Darl ey, Aronson and Brown (1969); Darley (1975); Mirdoch
and Ingram (1992) reported the nature of prosodic errors
(excess and insufficiency) in ataxia, dystonia, spasticity

and rigidity. Monopitch, nonol oudness, excess/equal stress
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phonene prol ongetion, interval prol angstion, and

i nappropriate silences, were reported in the speech of this

gr oup.

Rutherford (1944) denent and Twitchell (1962) in
particular reported that rate and rhythm were inpaired in CP
speakers. Spastics had slow rate, | aboured production,
spasnodi ¢ and broken rhythm Athetoid also had slow rate of

speech but rhythm was jerky and uncontroll ed.

Enderby (1986) using the Frenchay Dysarthria Assessnent
with spastics, reported poor novenent of the tongue and i ps,
poor phonati on, i nappropriate i ntonati on, poor
intelligibility in conversation and description, reduced
alternating novenents of the tongue, reduced maintenance of

pal atal el evation, hypernasality and |lack of volune control.

Thus from the above studies, it is quite evident, that
both adult dysarthrics and CP children share in comon, nore

or less simlar speech characteristics.

ASSESSMENT TECHNI QUES FOR DYSARTHRI A:

Broadly, the assessnent procedures can be divided into

t wo:
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-> (bjective analysis or neasurenents provided by the
i nstrunents (1) physi ol ogi cal and (i) acoustic

measur enents.

— Perceptual analysis or neasurenents which are subjective.

The dysarthric adult exhibits disturbance of t he
automati zed skills due to conplex novenent control disorder.
Since the novenent control is disturbed, the integrity of the
oral nmechanism its structure and mnuscul ar conponents are not
predictive of the patients speech production inpairnent
(Netsel |, 1981). For these reason's nmany have used
per cept ual judgenents for assessing dysarthria (Darley,

Aronson and Brown, 1969).

| t iIs well known that per cept ual systemis are
subjective, and have |limted power for determning which
aspects of speech notor patterning are affected. Furt her,

perceptual judgenents are difficult to standardize over tine

and across different settings, preventing the maintenance of

adequate inter-rater and intra-rater reliability. It is also
difficult to replicate, limting the conparability of
different investigators results. So sone of these problens

can be avoided by using the objective analysis of speech

(Canter, 1963; Lehiste, 1965).
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Few abj ective nmeasures used to investigate presence,
type and severity of dysarthria, are speech articulator
novenents are nmeasured by electronyography (Neilson and
O Dwer, 1981) or by electronyography and other quantitative
nmeasures such as aerodynamc (Barlow et al, 1983) as indices
of dysarthria. Use of imaging techniques (Hrose, et al.
1982), acoustic neasures, such as relative speech timng
(Fennel, 1985) and formant patterns (Cerratt, 1983) notion
rates (Dworkin, 1980) and patterns of phonemc errors (Platt,
et al, 1980) are all reported as non-perceptual nethods to

anal yse dysarthri a.

Also the use of respirometers and face nmasks (Hardy and
Ar kebaner, 1966) have proved usef ul in assessi ng
vel opharyngeal function which often contributes to the speech

production of dysarthria.

| deal |y, the pressure-flow technique and cinefl urography

are used si mul t aneousl y for conpl ete assessnent of

vel opharyngeal function (Netsell, 1971) and also for the
articulatory nmobility in dysarthric patients (Netsell, 1975).
I nstrumental assessnent, ie. spironetric assessnent of the

respiratory abilities wth pseudobul bar patients showed

reduced vital capacities (Mirdoch, et al. 1989).
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| nstrunmental neasures for the assessnment of CP are also
reported in the Iliterature. Recordings of aerodynamc
vari abl es, cinefluorographic analyses of speech novenents

(Hardy, 1961) have reported articulatory abnormali tigs in CP

The vel opharyngeal conpetency as evaluated on an oral
manoneter in the <cerebral palsy cases indicated palatal

mal function and respiratory musculature weakness (Hardy,

1961). The el eetromyographic recordings (EM35 of lip,
t ongue, jaw and mandi bul ar muscles in cerebral pal sy
reveal ed, hi gher anpl i tudes of activity during t he

performance of non-speech gestures (O Dwer and Neil son,

1983, 1984).

SUBJECTI VE ASSESSMENT METHODS

Since there is no, one conprehensive testing, available
to assess the dysarthric speech several perceptual techniques
are suggested to assess the different areas of involvenent in

dysarthric speech.

One such area which needs to be assessed is speech
intelligibility. It has been neasured by basically two kinds

of listener techniques:
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- staling procedures, where |istener assigns ratings,
- jdentification tasks where listener transcribes what the

speakers says (Platt, Andrews, Young and Quinn, 1980).

Platt et al, (1980); Yorkston and Beukel man (1981) have
conputed intelligibility of single words and sentences to
reflect the percentage of correctly transcribed utterances or

words within utterances.

Simlarly transcription tasks provide the opportunity
for phonem c or wor d anal ysi s of t he listener's
m sidentification of the speaker's intended words that may
contribute to the intelligibility deficit. It also has
greater face validity than scaling procedures (Yorkston and

Beukel man, 1980).

Intelligibility was also assessed in cerebral palsied,
both spastics and athetoid by Platt and Young (1978). Three
measures of intelligibility, ie. single word intelligibility,
prose intelligibility and visual scale of speech handi capped.
They found single word intelligibility as an excellent and
sinple mneasure of speech conpetence. Also the athetoid
subjects were nore difficult to understand, and consistently

inferior in all speech neasures than spastics.
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Articulatory inpairment is a comon characteristic
feature which is affected in dysarthrics and CP. I rwin
(1985) devel oped a phonetic equipnent to analyse the speech
in terms of vowel types, consonant types, vowel frequencies
and consonant frequencies in 3 groups of CP, ie. spastics,
athetoid and tension athetosis. It was found that the
phonetic differences did not exist anong these 3 groups based
on these four factors. [rwin (1956) devised an instrunment
ie. a short test of articulation with 5 consonants (p, b, m
d and t). These sounds were incorporated in a list of 15

words to test the CP popul ation. The test was standardized

on CP.

Articulation errors and diadochokinetic rates were
assessed in 200 CP by Platt and Young (1988). They found
that athetoids were inferior the spastics ie. there were nore

phonem c error.

In contrast to the above selective assessnents, Wlfe
(1950) did a conprehensive examnation of the peripheral
speech nmechanism of 50 CP children. The eval uati on consi sted
of exam nation of tongue, lips, mandible, velum larynx and
respiration. The subjects were asked to perform the standard
novenents for each part and a rating was nmade as to the

extent of novenent and the degree of control the subject had
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on each structure exam ned. The exam nation of respiratory

system consisted of observation of deep inhalation, deep
exhal ation and controlled breathing. The function affected
were arranged in the order of involvenent from the nost often
affected to the |least affected. They were respiration,
t ongue, | ar ynx, vel um l'i ps and mandi bl e. The
understandability, articulation and rate of speech were also
eval uat ed. Respiration and rate of speech were found to be

nore affected in athetoids.

Love et al, (1980) evaluated the adequacy of biting,
sucking, swallowing and chewing activities as well as the
presence of absence of nine infantile oral reflexes against
speech proficiency in 60 CP speakers. The subjects with
adequate feeding skills were found to have better |evels of
speech and articulatory proficiency. It was also felt that
the presence of dysphagic synptons and abnormal oral reflexes
were not particularly predictive of Jlack of speech or

dysat hri a.

Conmparative studies on subjective vs. objective methods
are reported in the literature. One such study by Ludl ow and
Bassich (1983) attenpted to find whether acoustic measures
differentiated speech of two groups of patients (Shydrager

syndrone and parkinson's disease) in the sanme way as



19

perceptual ratings. Perceptual assessnent consisted of 19
different attributes reported by Darley, Aronson and Brown
(1975) such as rate control, voice quality etc. Acousti c

nmeasures consisted of neasures such as jitter ratio, Fo and

mean SPL. The results indicated that both acoustic and

perceptual assessnent systens were capable of discrimnating

accurately the 2 types of dysarthria.

POPULAR PERCEPTUAL SYSTEMS FCR APPRAI SI NG THE DYSARTHRI A:

Darl ey, Aronson and Brown (1975) enployed a seven point
scale to rate 38 dinmensions in a patient's speech. The
di mensi ons were grouped into 7 categories - pitch, |oudness,
voi ce quality, respiration, prosody, articulation and overall
or general inpressions that conprise intelligibility and
bi zarreness. The system popularly known as the Myo system
does not rate a patient on each of the 38 dinensions. The
presence or absence of specific dinmensions on listening is
used to classify the disorder; for exanple the presence of
nonopi t ch, nonol oudness and reduced |oudness signifies

hypoki netic dysarthria.

Yor kst on and Beukel man (1988) adm ni st ered an
articulatory inventory to 19 adult dysarthrics and conpared

them on two fornms of testing viz. traditional testing and
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phonene identification in terns of overall scores and
interjudge reliability. Results indicated that the sanples
judged wusing the traditional testing nethod where the
subj ects knew the target phonene, were scored nore accurately
than those judged using a phonene identification format,

where the judges did not know target phonene.

OBJECTI VE VS. PERCEPTUAL JUDGEMENT:

Many studi es have been conducted to find the correlation
bet ween perceptual and instrunmental analysis in evaluating

dysarthric speech adequacy.

Though  percept ual judgenments have been considered
'subjective' it has its advantages. Ml (1964), argued that
the ultimate test of speech acceptability is based on its
acceptability to listeners. Devi ati ons detected by
instruments are of no consequence to communication unless
listeners judge the speech to be deviant. Thus, speech is
ultimately defined by listeners perception Metsell, (1984)
and McNeil (1986) supported the above view. They stated that
the perceptual neasures had nore "face validity" than the

i nstrunental neasures.
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Gentile (1990) studied speech characteristics using
perceptual and acoustic analysis and found acoustic analysis

supports the perceptual observations of speech in dysarthric.

There are also investigators who refute this (Rosenbek
and LaPoi nte, 1978; Ludlow and Bassi ch, 1984) . They
identified dysarthric types based on the perceptual analysis
and concluded that the use of perceptual analysis in

conjunction with physiologic neasurenments was essenti al.

Supporting this view, Rosenbek, 1984; Weisner, 1984; and
Netsel |, 1984; coment that the ".... physiological studies
in isolation (that is wthout concomtant neasures of the
perceptual or acoustic correlates) are uninterpretable. In
short the physiological data nmust be "tied" to their acoustic

- perceptual consequences".

However, Kent and Ansel (1992), said that perceptual
analysis could still be wused in judging the dysarthric

speech adequacy for many reasons.

1. Perceptual ratings have high content validity because they
are able to nmeasure the nultiple facets of speech.

S. It is less time consum ng, and

3. Can be used in ordinary clinical settings.
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So, it is needless to say that perceptual judgenents are

clinically significant and helpful for diagnostic purposes.
The test wused in this study, The Frenchay Dysarthria

Assessnent' is also perceptually based.

FRENCHAY DYSARTHRI A ASSESSMENT ( FDA) :

The Frenchay Dysarthria Assessnent devel oped by Enderby
(1983) is a short easy standardized assessnent that can be
used by speech pathologists to categorically diagnose adult

dyarthri a.

The aimof FDA is to establish a reliable assessnent for
dysarthria and to pronote greater interest in devel oping and

evaluating treatnment nethods for this popul ation.

It enploys a 9 point rating scale containing nine
increnents to rate eight behaviours or structures, reflex,
respiration, i ps, ] aw, pal at e, | aryngeal , and
intelligibility from "no function" to "normal function" and
also rate, sensation and associated factors. A patient's
performance profile places him or her in one of the five
groups that are said to differ in their |localisation of
neur ol ogi cal I nvol venent - UM, LIVN, ext rapyr am dal

cerebellar and m xed types.
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Each section assesses, the function of that particular
structure in speech and also in non-speech activities. For

exanple, respiration is assessed at rest and in speech.

Ref | ex -> Cough, Swallow, Dribble.

Respiration -> At rest, In speech.

Li ps -> At rest, Spread, Seal, Alternate, In
speech.

Jaw -> At rest, |In speech

Pal at e -> Fluids, M ntenance, |n speech.

Lar yngeal -> Time, Pitch, Volume and |In speech

Tongue — At rest, Protrusion, Elevation, Lateral,

Alternate and In speech.

Intelligibility -> Wrds, Sentences and Conversati on.

This test attenpted to differentially diagnose 5 groups
of adult dysarthrias - spastic, m xed, extrapyram dal

cerebellar and flaccid types.

The ni ne I temns of t he t est wer e usef ul in
differentiating a dysarthric subject from a normal subject
( Ender by, 1986) . However, they were not reliable in
differentiating different dysarthric groups. For exanpl e,
the cerebellar group of dysarthrias overlapped wth the

spastic and extrapyram dal group of dysarthria.
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One of the nost inportant dinensions of an assessnment is
assurance that different judges will be able to describe the
sane type and degree of a disorder in the sane way. I nter
judge reliability on FDA was neasured using both trained and
untrai ned therapists. The product nonment correlation on each
item between judges vyielded high inter judge reliabiity

( =.86) . The test was al so proved to be valid.

Wal l ace (1991) used FDA to investigate the integrity of
or al not or structure and function in  normnal agi ng
i ndi vi dual s. Five females and five male subjects ranging
from 5090 years were taken. Two individuals trained in the
use of FDA, admnistered this test to 40 subjects. Findings
from this study suggested that aging individuals had mldly
reduced oral notor performance which was reflected in their
FDA scores. The greatest reductions was noted for the tongue

and | aryngeal sections.

The main strengths of FDA over other assessnent

procedures, according to Enderby (1986) are that:

-> |t is developed in a normal clinical situation and hence
nore reality oriented.
-> It is sensitive to changes in speech.

— |t requires little training to admnister reliably.
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-> The test results are easy to communi cate.

-> |ts also proved useful in identifying the different types

of dysarthria.

As evidenced through the studies conducted by Rutherford
(1944), denment (1959), Berry and Eisenson (1962), Boone
(1972), Platt (1977), Canter (1963), Darley (1969), and
Murdoch (199S), both adult dysarthrics and cerebral palsied
children share in comon nore or less simlar speech
characteristics. On the assunption that no one single
conpr ehensi ve assessnent is available for cerebral palsied,
FDA which is used in the assessnent of adult dysarthrias, was

chosen to assess the CP , in this study.

So far no reports of studies related to the assessnent
of CP using FDA is available. Hence the present study ained

at exam ning the CP using FDA

NEED FOR THE STUDY:

Till dat e, there are no reports of one single
conprehensive test for developnental dysarthrics especially
for CP children (spastics and athetoids). Based on the fact,
that adult dysarthrics and devel opmental dysarthrics have few

conmon areas of involvenment, as evidenced through the studies
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inthe literature a test, the FDH Wiich i = used with adult
dysarthrias is chosen.

The present study aims to find out the feasibility of
this test with CP children (spastics and athetoids). Here an
attempt is made to test or assess the speech and non-speech

skills in CP children (spastic and athetoid) using FDA

The performance of the CP on FDA will be analyzed. It
would also be interesting to note whether this test can
differentiate spastics from athetoids. This assessnent
procedure would then perhaps help the clinician, in planning

the therapeutic activities for the cerebral palsied children.
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MVETHODOLOGY

The ains of the present study was as fallows:

1. To conpare the performance of two age groups of spastics
on FDA.

S. To conpare the performance of two age groups of athetoids
on FDA.

3. To conpare the overall performance of spastics vs.
at hetoi ds cerebral palsied children on FDA.

4. To conpare the performance of adult dysarthrias as against

the cerebral palsied population on FDA

Subj ect s:
Sanple - The test was admnistered on 2 groups of
cer ebr al pal sied children. The first group (G oup-A)

consisted of 42 spastic cerebral palsied children ranging
from 4-18 years. The second group (Goup B) consisted of 9
athetoids ranging from 9—22 years. These subjects were chosen
from special schools; "Spastic Society", Bangalore, "Dada
Amar Society for cerebral Palsied', Bangalore and from A

India Institute of Speech and Hearing, Msore.

Age range - The age range of subjects selected fell within 4-

22 years for both groups.
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For the purpose of statistical analysis Goup A was
divided into sub-groups, ie Goup-1 and G oup-2. Goup-B was
divided into sub-groups G oup-3 and G oup-4 (refer Table-1).

Tabl e-1: AGE GROUPS OF SPASTI CS AND ATHETO DS.

G oups Age groups Age range Nunber of
in years subjects
G oup-A Goup 1 - 12 25
Goup 2 13 - 18 17
Goup B Goup 3 9 - 12 5
Goup 4 13 - 22 4

The subjects were divided into sub-groups, to find if any

di fferences in performance existed between the age groups.

Educational status: The subjects selected for the study were
receiving fornal education, and speech therapy. The nedium
of instruction was in English and for few it was in Kannada

| anguage.

Subj ect selection criteria:

The subjects selected fulfilled the following criteria:

1) They were of average intelligence or borderline to mld

mental retardation.
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2) They had good expressive and conprehensive skills and all

of them used verbal node for their communi cati on.

3) They were formally educated and hence were able to read

sinple sentences except for the Ilower age-group (4-6

years).

The test nmmnual used:

The  test selected was the "Frenchay Dysarthria
Assessnent” (Enderby, 1980) which is a standardi zed test that
is used by Speech pathologists to categorically diagnose

dysarthria in adults.

Test itens:

The FDA (Frenchay Dysarthria Assessnent) is divided
into 11 sections. The first 8 sections contain subtests,

whi ch have definite set of tasks, which are as foll ows:
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Secti on

Subtests

RFFLEX (a)

RESPI RATI ON (b)

LIPS (c)

JAW (d)

PALATE (e)

LARYNGEAL (f)

TONGUE (9)

| NTELLIG BILITY (h)

RATE

SENSATI ON
ASSCOCI ATED OR | NFLUENCI NG
FACTORS

i) At rest
ii) Spread

i) At rest
ii) Spread
iii) Seal

iv) Alternats
v) |In speech

i) At rest
ii) In speech

i) Fluids
ii) Maintenance
iii) In speech

I n speech

)

)

)

) At rest

) Protrusion

) El evat ion
) Lateral

) Alternate
I n speech

)

) Words

) Sent ences
)

iii)Conversation

Pasture, Sight,
Language and Mbod.

Heari ng,
Teet h,
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The | ast section enables the examner to comment on the

associ ated factors that nmay influence the speech disorder.

Every subject tested was graded according to the grades
(a, b, ¢, d, e given in the FDA battery. The grades ranged
from '"normal function' (a) to 'no function' (e). If the
subject's response did not exactly fit into a particular
grade, then the response was scored "in between" the grades.
As given in the FDA battery, once the score was determned a
bold line was drawn on top in that, position on the graph.
Then, the graph was shaded to reflect the severity. The
shaded areas are the ones which are affected and unshaded are
not affected. The scoring graph used in the FDA nanual is

given in Appendi x-1.

Test material s:

The test materials used in FDA battery is as fall ows:

1) Test manual

2) Scoring graph

3) Tongue depressor
4) Stop watch

5) Tape recorder

6) dass of water

7) Wrds and sentence cards.
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Modi fi cati ons:

There are reports of FDA being used in other popul ations
apart from adult dysarthrics. In a study conducted by
Wal l ace (1991), FDA was used to investigate the integrity of
oral motor structure in normal aging individuals. The
findings suggested that aging individuals had mldly reduced
oral motor performance which was reflected in their FDA

Scores.

In the present study attenpts were nade to find out the
feasibility of wusing FDA wth cerebral pal sied children
(spastics and athetoids). Certain nodifications were however
made in the few tasks used in FDA, to suit the needs of the
present study. The tasks wused in the FDA nanual were
standardized on the western population and on adult
dysarthrics. So certain nodifications were required to neet
the needs of Indian population and the chil dhood dysarthrics

(cerebral palsied) chosen for this study.

Since the selected subjects were exposed to Indian
English and Kannada | anguage, hence nodifications of
Frenchay Dysarthria Assessnment subtests on intelligibility
section had to be carried out. Sone of the itenms (words and

sentences) in this subtest were not famliar to the subjects
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who spoke English because of the cultural unfamliarity in
the item Such items were substituted with the words and
sentences found to be nore famliar in the Indian context.
For Kannada speaking subjects the item was selected from the
study by Sreedevi (1985). These itens matched wth the

original itens listed in English in the FDA, in terns of its

conpl exi ty.

The lists of words and sentences in English and Kannada

are given in Appendix |1, and IlIl respectively.

Item 3 (conversation) on the subtest of intelligibility
of FDA and all the speech tasks on the subtest of lips, soft
pal ate, laryngeal and tongue had to be nodified. Thi s
nodi fication was in terns of further sinplification of task
keeping in view the |anguage delay in the cerebral palsied
children of the study. This was carried out by adapting the
picture description, recitation of rhynes, narration of
stories and conversation tasks from the studies of |Indu

(1989), Yam ni (1989) and Nagapoorninma (1989)*

*These were the tasks used in the study to elicit spontaneous
responses from normnal children in order to study the
di stluencies in the nornmal children.
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Adm nl strati on:

Test environnent:

The subjects were tested wth mninmum distractions.
They were seated in a confortable sitting pasture during
testing. Each subject was tested individually by the

exam ner.

Scoring of the results:

The subjects responses were imediately scored as
specified in the FDA nmanual by identifying the grade, which
best described the subjects response. The tasks were first
denonstrated by the exam ner. Then grade was ascri bed based
on the behaviour denonstrated by the subject on second
attenpt of the specified task as followed in the FDA manual .

The first attenpt was for the practice purpose

Recordi ng the response:

For the purpose of recording, a 9 point rating scale (in
5 section, ie. froma to e)as described in the FDA nmanual was
used. The ratings were a,b,c,d, e, where 'a depicted the

normal function and 'e' 'no function'.
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Raw score:

For purpose of statistical calculation, the al phabetical

grades of FDA were converted into nunerical scal e, as

foll ows:
a -> 4
b -> 3
c -> 2
d -> 1
e -> 0

The results were charted on the bargraph, wth the 9 point
scale on the vertical axis and eight tests on the horizontal

axis as given in Appendi x-1.

Reliability check:

The test was admnistered by another trained speech
pat hol ogi st on £ randomy chosen subjects to check for inter-
judge reliability. Intra judge reliability was checked by
the investigators repeating the test on 2 subjects after a
period of a week. Intrajudge reliability was found to be

99%. The inter judge reliability was found to be 97%

The raw data obtai ned, was further tabul ated and

subjected to a suitable statistical analysis.
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RESULTS AND DI SCUSSI ON

The raw data obtained for two groups of spastics and two
groups of athetoids using FDA were tabulated and subjected to

suitable statistical analysis.

Al the patients in Goup-A were spastics, ranging from
4-22 vyears and were divided into sub-groups Goup-1 and
G oup- 2. G oup-B were athetoids ranging from 9-22 years and

were divided into sub-groups, G oup-3 and G oup-4.

G oups Sub- gr oups Age range Nurmber of subjects
G oup-1 4-12 years 25
G oup-A
G oup- 2 13-18 years 17
G oup-3 9-12 years 5
G oup-B
G oup-4 13-22 years

The subjects were divided into subgroups, to find if any

differences in performance existed between the age groups.

The results of the experinental tasks were anal ysed.
1. To conpare the performance of Goup-1 and G oup-2 on FDA
2. To conpare the performance of G oup-3 and G oup-4 on FDA.
3. To conpare the overall performance of Goup-A vs. G oup-B,
ie. spastics vs. athetoids on FDA.
4. To conpare the performance of adult dysarthrias as against

the cerebral palsied population on FDA
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The tabul ated data was subjected to discrimnant
function anal ysis. It was carried out with the help of an AT
conputer using NCSS software package. The i ndividual nmeans,
conbi ned neans and standard deviations were obtained for all
the four groups. T—test was carried out to analyse the

overal| performance of spastics vs. athetoids on FDA

SECTI ON- 1:

Performance of Group—2 spastics and G oup-B spastics on FDA

Table-2 depicts the individual and conbined neans and
standard devi ation scores of spastics (Goup-1) ranging from

4-12 years on different sections (a; to h;) of FDA

Tabl e-4 depicts the individual and conbined neans and
standard deviation scores of spastics ranging from 13-18

years on different sections (a; to hy;) on FDA.

Tabl e-3 depicts the nean scores for speech vs. non-
speech activities of spastics (Goup-1) ranging from 4-12

years on different sections (b; to g;) on FDA

b, C d; fa ft 91
Non speech 2.6 3.22 3.7 3.71 2.3 2.36
activities
Speech 2.2 2.6 3.6 3.02 2.2 1.8

activities

Table-3: Means for Speech vs. non-speech activities of
G oup—1 spastics.



Joble- L . Means and St{\r\{’_{_rﬁu'd devia tions ,-_-)I fﬁ-m'-.kp 2] ‘;Fnsli "-;53_( Y- ldyrs
N= o=
Individual 1 S.D. Combi ned |1 S.D
means means
al i 3.66 .62
i 3.06 . 60 3.27 1 .8
i 3.1 .98
bl i 2.6 .6 2.43 1 .73
i 2.2 . 80
cl i 3. 88 .44
i 3.7 . 46
i 2.5 . 68 3. 10 . 83
iv 2.8 .72
Y 2.6 . 65
dl i 3.7 .56 3. 66 .55
i 3.6 .54
el i 3.86 . 34
i 3.56 .46 3.48 .58
il 3.02 .57
f1 i 2.2 .71
i 2.3 . 83 2.31 . 83
i 2.5 1.01
iv 2.2 .79
gl i 3.3 . 66
i 2.5 . 82
iii 1.8 . 989 2.28 1.04
iv 1.9 1.21
% 2.3 . 85
vi 1.8 . 86
hi [ 2.8 .81
i 1 2.34 1.03 2. 47 1 .9
Pii 2.24 .78
al - Ref | ex bl - Resp cl - Lips dl - Jaw el - Pal ate
i =Cough i =At rest i=At rest i =Rest i =Fluids
i i =Swal | ow ii=1In ii =Spread ii =Speech ii=Mainte
iii=Dribble speech ii i=Seal gl =Tongue iii=Speec
iv=Alternate i=At rest
fl-Laryngeal v =Speech i i =Protru5i on
i =Tinme hl-Intelligibility iii =Elevati on
i i=Pitch i =Wor ds iv=Lateral
i i i=Volume i i =Sent ence v=Alternate
i v=Speech i i i =Conversation vi —Speech

M pan ya }\."3 =

3L waore s Ffﬁf

imube

-2\
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Tabl e-4: Means and Standard deV| ations cf G oup-2 Spastics
(13-10 years). =
I ndi vi dual 5. D. Cc.-bin-d S. D.
means m" ans

a2 3.79 . 2P
i 3.53 .5° 2.34 72
i 3.35 .9°

b2 i 2.5 1.0 2.24 1.1
i 2.2 1.2

c2 i 3.7
i 3.4 264
i 2.9 96 2.12 85
iv 2.9 .74
V 2.7 . 69

d2 i 3.0 .47
i 3.7

e2 i 3.9
i 3.3 3. 66 55
i 3.3

f2 i 2.2 . 89
i 2.5 . 89 2.55 28
i 3 .79
iv 2.5 .05

g2 i 3.5 1 06
i 3.9 .77
P 2.17 1. 20 2.62 1.1
iv 2.26 1.20
v .9 . 70
vi 2.4 . 28

h2 i 3.2 1.11
i 3.1 1.22 2.02 1.1
i 2.82 1.0

Mean rate=38 words per mi nute.



40

T==i n- for Epccc es . nii activities of
Group-2 spastics

d.
Man i-posch 2.5 q 0 .7
activities
'.peech n -> non 5 -7 -

activitisE

Table-5 -hews the nt-an scares of nor ezp=r:h vs. speech
actiities for spasti:= (Gi-jp 2) rangir.g from 13- 19 years on
different sections of PDA 'b.-. tc g, ) .

Table- 6a: Comparisian cf rr.r-ans and SD cf Croup 1 vs. Group-2

Group 1
2. P7i?. H2 2" 2.1'3J 2.20 2.«
.0 ."-P. .02 Qj i.rH .9
Group
12 2.AG3.03
€D} 1.1 05 1.1 1.1

Tram the observations mads- frcif: T;':-13-. » J, -+ and 5
tf'.2 Graph-1 the? following inferences at '~ d™av,;n *or the Group-

1 a.d Gr-up 2 spastics, thess are tabDal..;13cj i,-, > \b1l£.--tt.



COMPARITIVE PERFORMANCE OF

SPASTICS (GROUP 1&2) ON FDA TASKS

GRAPH 1
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Tabl e—6b: Conmpari son of Group— and G oup-2 spastics of FDA

Compar ative degree of involvement

FDA Spastics
Task Activities Group-1 Group- E
Ref | ex Cough Mor e Less
(a) Swal | ow Mor e Less
Dri bbl e Mor e Less
Respiration At rest Mor e Less
(b) In speech Equal Equal
Li ps At rest Mor e Less
(c) Spr ead Mor e Less
Seal Mor e Less
Alt ernate Mor e Less
Speech Mor e Less
Jaw Rest Mor e Less
(d) Speech Mor e Less
Pal at e Fl ui ds Mor e Less
(e) Mai ntenance Mor e Less
Speech Mor e Less
Laryngeal Time Mor e Less
(f) Pitch Mor e Less
Vol ume Mor e Less
Speech Mor e Less
Tongue At rest Mor e Less
(9) Protrusi on Mor e Less
Elevat ior\ Mor e Less
Lateral Mor e Less
Al ternate Mor e Less
Speech Mor e Less
Intelligi Wor ds Mor e Less
bility Sent ences Mor e Less
(h) Intelligibility Mor e Less
Rat e Mor e Less

From the Graph-1 and the Table-6b we can infer that

Group-2 spastics performed better than Group-1 spastics in
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al the tssks of FHDA the followng is the hierarchical

or der of t asks of FDAfroml east af f ectedt ot he nost af f ect ed.

- Refl ex

- Jaw

- Palate

- Laryngeal

- Tongue, and
Intelligibility.

Here reflex is the least affected task and intelligibility

the nost affected task.

When the overall pattern is considered, both the groups
of spastics show a simlar pattern in ternms of their
performance on various tasks of FDA However, when
i ndi vidual scores are considered, the performance of ol der
age group (1228 vyears) of spastics is found to be better
than younger age group of spastics. This finding supports
the view which states that with increase in the age, the
neur onot or devel opnent also matures following a devel opnent al

trend even in disordered population (Netsell, 1984).

It is also evident from Table 3 and 5 that the speech
activities are nore affected than non-speech activities
inboth the groups of spastics. This could be because speech
tasks demand for high coordinated nuscul ar adjustnment which

is difficult in spastics (Kent, 1980; Hardy, 1976).
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It is found that intelligibility of words are better
than that of sentences and converstion in both the groups.
This is in agreenent with Platt and Young's (1978) study,
where they found single word intelligibility as an excellent

neasure of speech conpetence in cerebral palsied.

The rate of speech in words per mnute is nore in G oup-
2 than Goup-1 spastics. It may also be noted that oral
refl exes are better in Goup—2 than Goup-1 spastics. The
oral reflexes may have influenced the rate of speech which in
turn was denonstrated by better performance on words for
spasti cs. This is in accordance with Love et al. (1980)
study, where it is reported that cerebral palsied children
with adequate oral reflexes are found to have better |evels

of speech proficiency.

From the above results we can conclude that both the
groups of spastics matched on the pattern of performance.
However, the older age group (13-18 years) perforned better
than younger age groups (422 years) based on the degree of
per f or mance. Thus both the groups of spastics perforned

differently on the tasks in FDA
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SECTI ON- 1|

Performance of Goup-3 athetoids and Goup-4 athetoids on
FDA.

Tabl e-7 depicts the individual and conbined neans and
standard deviation scores of athetoids (Goup-3) ranging

from 9-1E years on different sections (as; to h3) on FDA

Tabl e-8 depicts the individual and conbined neans and
standard devi ation scores of athetoids (G oup-4) ranging from

13-22 years on different section (a; to hs) on FDA

Tabl e-9 shows the nmean scores for speech vs. non-speech
activities of athetoids (Goup-3) ranging from 9-12 years on
different sections (bsz to gs) on FDA

Tabl e-9: Means for speech vs. non-speech activities of G oup-
3 spasti cs.

bs

Cs da €3 fa
Non- speech 1.4 2.4 3.6 3.35 1.06 1.4
activities
Speech 1.2 1.2 2.7 3.1 .5 1

activities
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Tabl e-7: neans and Standard deviations of G oup-3 athetoids
(9-12 years) N=5.

I ndi vi dual S. D Conmbi ned S. D
means means

a3 i 3.5 .61
i 2.7 .71 2.83 . 88
i 2.3 . 97

b3 i 1.4 .74 1.33 .78
i 1.2 .91

c3 i 3 1
i 2.5 1.41
P 1.7 .57 2 1.24
iV 1.6 .65
\Y; 1.2 .57

d3 i 3.5 . 89 3.1 . 88
i 2.7 . 67

e3 i 3.5 .5
i 3.2 .45 3.27 .42
i 3.1 .22

f3 i 1.5 1.22
i 1 .61 .93 . 89
i 4 .84
iv .5 .71

g3 i 2.3 .97
i 1.9 . 55
P 1 .55
iv 1.5 1.12 1.52 .8
Y, 1.4 .42
Vi 1 .61

h3 i 1.9 .55
i 1.2 .76 1.5 .67
i .3 . 57

Mean Rate=22 words per minute



Tabl e-8: Means and Standard
(13-22 years)

a7

devi ati ons of G oup-4 athetoids

| ndi vi dual S. D Conbi ned S. D
nmeans means

ad i 3.5 .58
I 2.88 .85 3.13 . 86
0 3 1.15

b4 i 1.5 . 58 1.44 .94
I 1.38 1.38

cd i 3.25 15
I 3 1.15
0 1.75 .29 2.4 1.11
v 2.25 .29
\ 1.75 .5

d4 i 3.6 1.5 3.2 1.12
i 2.8 1.75

ed | 4 0
i 3.5 .41 3. 56 .83
il 3.2 1.03

f4 i 1.88 . 63
I 2 1.15 1.75 .93
il 2. 38 .75
Y .75 .29

g4 i 3.13 1.03
I 1. 63 .25
i 1.4 .82 1.74 1.04
iv 2 1.22
Y 1 1.16
Vi 1.25 2. 89

h4 i 1.88 1.89 1.54 1.6
i 1.75 2.02
i 1 1.16

Mean rate=30 words per mnute.
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Tabl e-10: Shows the nmean scores of non-speech vs. speech
activities for athetoids (Goup-4) ranging from 13-22 years
on di fferent sections of FDA (bg to gs4) -

Tabl e—40: Means for speech vs. non-speech activities of
Group-4 spastics.

b4 Cy d4 (SH f4 94
Non- speech 1.5 2.43 2.75 3.75 2.08 1.95
activities
Speech 1.38 1.75 2.38 2.63 .75 1.25
activities

Tabl e-11a: Conparison of means and Standard deviation of
Group-3 Vs. Group-4 athetoids.

a b o d e f g h
Group-1
Mean 283 1.3 2 3.1 3.27 925 1.52 1.5
SD 3.13 1.44 2.4 3.2 3.56 75 1.74 1.54
Group-2
Mean .88 .78 1.24 .88 42 .89 .8 .67
SD .86 94 111 1.12 .83 93 1.04 1.6

From the observations made from Tables 7, 8, 9, 10 and
the Graph-2 the fallowing inferences are drawn for the G oup-

3 and Group-4 athetoids. These are tabulated in Table-I|1b.
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Tabl e- 11b: Conpari son of Group-3 and G oup-4 at het oi ds on FDH

Conpar atii ve degree of involvenent

FDA Spastics

Task Activities Group—3 Group- 4
Ref | ex Cough Equal Equa
(a) Swal | ow Mor e Less
Dri bbl e Mor e Less
Respiration At rest Mor e Less
(b) In speech Mor e Less
Li ps At rest Mor e Less
(c) Spr ead Mor e Less
Seal Mor e Less
Al ternate Mor e Less
Speech Mor e Less
Jaw Rest Mor e Less
(d) Speech Mor e Less
Pal at e Fl ui ds Mor e Less
(e) Mai nt enance Mor e Less
Speech Mor e Less
Laryngeal Ti me Mor e Less
(f) Pitch Mor e Less
Vol ume Mor e Less
Speech Mor e Less
Tongue At rest Mor e Less
(9) Protrusion Mor e Less
El evat ion Mor e Less
Lat er al Mor e Less
Al ternate Mor e Less
Speech Mor e Less
Intelligi- Wor ds Mor e Less
bility Sent ences Mor e Less
(h) Intelligibility Mor e Less
Rat e Mor e Less

From Graph-2 and Tabl e-11b we can infer that G oup-4
athetoids perforned better than G oup-3 athetoids in all the

t asks of FDA

I L L _f"
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The following is the hierarchical order of tasks of FDA
from least affected to the nost affected.

- Reflex

- Respiration

- Lips

- Pal ate

- Laryngeal

- Tongue and
Intelligibility

Here reflex is the least affected task and intelligibility

the nost affected.

Wen the overall pattern is considered both the groups
of athetoids show a simlar pattern in ternms of their
performance on various tasks of FDA However, when
i ndividual scores are considered, the performance of ol der
age group (12-22 years) of athetoids is found to be better
than younger age group of athetoids. This finding is
supported by Netsell's (1984) view which states that wth
increase in the age, the neuronotor devel opment also matures
follow ng a devel opnent al trend even in di sorder ed
popul ation. W can also infer from tables 9 and 10 that
speech activities are affected nor e than  non-speech
activities in both the group of athetoids. It is also
noti ced that speech activity of the laryngeal tasks is the
nost, affected than other speech tasks in both the groups of

at het oi ds. From the results, it is clear that rate of
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speech in words per mnute is nore in Goup-4 ie. in the
ol der age Goup (13-2S years) than in younger age group (9-12

years) of athetoids.

From the above results we can conclude that both the
groups of athetoids matched on the pattern of perfornmance.
However, the older age group (13-22 years) perforned better
than younger age group (932 years) based on the degree of
per f or mance. Thus both the groups of athetoids perforned

differently on tasks of FDA.
SECTION-1 11

Conpari son of Spastics (Goup-A) Vs. Athetoids (G oup-B):

Tabl e-12 depicts the neans and standard deviations
scores of spastics (Goup-A) and athetoids (G oup-B) ranging
from 4-18 years and 9-22 years respectively.

Tabl e-12 : Conparison of neans and SD of spastics (G oup-A)
Vs. athetoids (G oup-B).

a b c d e f g h
Group-A
Mean 3.39 2.4 3.11 3.7 3.55 2.41 2.44 2.7
SD 3.37 1.97 2.81 3.45 3.54 2.12 2.34 2.5
Group-B
Mean .78 . 89 . 83 .52 . 57 .86 1.07 1.03
SD .81 1.12 1.05 .81 .6 1.1 1.12 1.34

The Graph-3 represents the performance of spastics and

at het oi ds on FDA.



53

Lurgngeul
Polote
Ref lex

Intell
Tongue
Jau
Lips
Resli.

.......

9 -
8

SdNOYI
SASPYL Y04 NO SAIOL3HLIY SA SJILSPdS

40 JONUAHO4HId JATLTHULHWNOD '€ HJPYH9




54

Fromthe Table-12 and Graph-3 W can inter that there is

an overall simlarity in their performance for activities on
FDA between the spastics and athetoids, but spastics have
perfornmed better than athetoids in all the sections of FDA.
Al though there is a simlarity between spastics and athetoids

the scores on the different activities of FDA, suggests that

spastics seem to perform better than athetoids, in all the
sections of FDA. The section which ar& nmost affected in
spastics (Refer Table 6b) are respiration, |aryngeal, tongue
and intelligibility. This is also true for the athetoids

(Refer Table—+ib), but the degree of involvenment is nore in
athetoids this observation seem to correspond wth Wlfe
(1950) study, where he found a hierarchy of involvement of
the structures involved from the nost affected to the |[east
affected in a conprehensive exam nation on cerebral palsied
children. The hierarchy was as follows - respiration,
tongue, larynx, velum 1lips and mandi bl e. He al so found that
rate of speech was nore affected in athetoids which agrees
with the finding in this study. Also there are others in the
literature who support that athetoids are nore affected than
spastics (Platt and Young, 1978; Platt and Young, 1988).
The poor performance of athetoids can be attributed to the
anat om cal lesion and the physiological pattern of t he
novement di sorder. Neuronmuscular limtations inposed on the

speech production mechanism in cerebral pal sied are nore
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severe in athetoids than in spastics. The results were found
to be significant at 0.01 |evel for respiration, l'ips,
jaw, larynx, tongue and intelligibility, and significant at
0.05 |evel. But no significant difference between spastics

and athetoids for the palatal t asks. (Refer Table-13).

Table-13 : T scores and probability values for the tasks on
FDA.
Par anet ers T scores Probability
val ues
Ref | ex 2.064 . 046
Respirat ion 5. 04 0
Li ps 4.71 0
Jaw 3.31 . 0037
Pal at e 1.8 . 077
Lar ynx 6. 29 .00
Tongue 5. 26 0
Intelligibility 4. 97 0

The discrimnant analysis was perfornmed on the data
obtained for four groups of cerebral palsied children. *
Predi ctions were correct for 92% of Group-1, 100% of Group-2,

100% of Group-3 and 100% of Group-4.

*This statistical techni que produces a series of linear
conmbi nations called factors of original variables in a manner
t hat menber s bel ongi ng to one di agnostic group have
significantly different values from those belonging to other

groups.
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Tabl e-14 shows the results of predicted and actual group
of the cerebral palsied children.

Table-14 : Discrimnant analysis of Goup 1, 2, 3 and4.

Actual group Predi cted group
Group-1 G oup-2 Group-3 G oup- 4
N=25 N=17 N=5
Group-1 92% 4% 0' % 4%
Group-2 0% 100% 0' % 0%
Group-3 0% 0% 100% 0%
Group- 4 0% 0% 0% 100

Wien spastics and athetoids as a whole was considered
at het oi ds showed better prediction t han spasti cs.
Predictions were correct for 95% of spastics and 100% of

athetoids. These results are given in Tabl e-15.

Tabl e-15 : Discrimnant analysis of Goup-A and G oup-B.

Actual group Predicted group

G oup-A N=42 Group-B N=9

G oup-A 95. 2% 4. 8%
G oup-B 0 100%

Di scrimnant analysis also indicated that the foll ow ng
t asks of FDA  were t he si gni fi cant factors whi ch

differentiated spastics from athetoids.
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They were:

1) Speech tasks of respiratory section
2) Lip sea
3) At rest and speech tasks of jaw section
Vol unme and speech tasks of |aryngeal section

5) Sentences and conversation.

There are few studies in the literature which support
t he above findings. Hardy (1961) suggested that respiratory
muscul ature weakness is indicated while assessing the
vel opharyngeal conpetency, 1in cerebral palsied popul ation.
Yor kst on and Beukel man (1980) stated t hat sent ence
intelligibility scores provided a valid neasure of speech

intelligibility.

From the above discussion we can conclude that, the
predictive data of the cases shows that FDA can be used as an
effective and accurate tool in classifying or differentiating

spastics and at het oi ds.
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SECTI ON- | V

Conmpari son of Childhood dysarthria against adult dysarthria:

Table—36 gives the overall neans of tw groups of
spastics (Goup-A) and two groups of athetoids (Goup B) for
the activities on FDA. The nean scores of Goup-A and G oup-
B are plotted on respective scoring sheets in order to
visualize the pattern of involvenent, of both the groups

(Gaph 4 and 5 respectively).

By conparing the Gaph 4 of Goup-A (spastics) against

the graph of UWN lesion in adult dysarthria cited from the

FDA manual , Refer Graph-6 it is found that, in general, spastic

children are affected nore than adult dysarthrics of UWtype onthe
different sections of FDA. The order of involvenent from
nost affected to the least affected in spastic children are
as fallows: Tongue, laryngeal, intelligibility, respiration,
lips, palate, reflex and jaw.

The order of involvenent from the nost affected to the
least affected in adult dysarthria with UW lesion is as
fol | ows: Tongue, intelligibility, laryngeal, reflex, 1lips,

pal ate and respiration.
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supported from the studies done by Rutherford, (1944);
Cement and Twitchell, (1959); Darl ey, (1975); Darl ey,
Aronson and Brown, (1989); and Murdoch and Ingram (1992).

| t is also found that based on the pattern of
i nvol vement from nost affected to least affected on various
subtasks of FDA, certain simlarities and dissimlarities are
found in both the groups and this is depicted in Table-17.

Table-17 : Simlarities and Dissimlarities between spastic
children and adult UW dysarthria on FDA.

Sect ion Groups Simlarities Dissimlarities
Ref | ex Spastic Dri bbl e, Swal | ow
Chil dren Cough.

Adul t Swal | ow, Dri bbl e
Dysarthrics Cough.
Respira Spastic In speech,
t ion Chi l dren At rest
Adul t In speech
Dysarthrics At rest
Li ps Spastic Speech, Seal Alter
Chil dren nate Spread At rest
Adul t Speech, Seal, Alter
Dysarthrics nate, At rest Spread
Jaw Spastic At rest, Jaw
Chil dren
Adul t Unaff ect ed
Dysarthrics
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Pal at e Spasti c In speech, Minte-
Chi l dren nance, Fl ui ds.
Adul t In speech, Muinte-
Dysarthrics nance, Fl ui ds.
Laryn Spasti c Ti me, Speech,
geal Chi l dren Pitch, Vol unme
Adul t In speech,
Dysarthrics Vol ume, Tine
Pitch
Tongue Spastic Elevati on,
Chi l dren Speech, Lat er al
Al t er nat e,
Protrution
At rest
Adul t Speech, Alter-
Dysarthrics nate, Eleva-
tion, Lateral,
Pr ot r usi on, Rest
Intelli Spastic Conversati on,
gi bi - Chi I dren Sent ence, Wrds
lity
Adul t Conversati on,
Dysarthrics Sent ence, Wrds
From Table-17, it is clear, that in nost of the

sections, the pattern of involvenent is sane for both spastic
children and adult UWN dysarthrics. Hence, this test is nore

feasible wth spastics of younger age group.

Graph-5 of Goup-B (athetoids) is conpared with the
graph of extra pyramdal lesion in adult dysarthria (given in
t he FDAmanual ) . Refer Graph-71ngeneral , it isfoundthat, perfornmance
of athetoid children are poorer than that of adults wth

extrapyram dal lesion on the different sections of FDA.  The
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order of involvement from the most effetted to |east effected

in the athetoid children are as follows: -> Larynx, tongue,
intelligibility, respiration, lips, reflex, jaw and pal ate.
But in adult with extra pyramdal Ilesion the order noted as
foll ows: -> Larynx, tongue, intelligibility, reflex
respiration, lips, palate and jaw.

Thus, from Graph—-5 and the above results we can infer
that athetoid children also exhibit, nore or less simlar
pattern of involvement as that of adults with extrapyram dal
| esi on. There are many reports in the literature, which
support the view that chi |l dhood dysarthria and adult
dysarthrias share simlar speech characteristics (Rutherford,
1944 Clenment and Twitchell, 1959; Darl ey, 1975; Darl ey,

Aronson and Brown, 1989; and Murdoch and Ingram 1992).

When the pattern of involvenment from nost affected to
the least affected in terms of each skill is considered
certain simlarities and dissimlarities are found between

these 2 groups. They are depicted in Tabl e- 1B.

Tabl e- 18: Simlarities and Dissimlarities between spastic
children and adult extrapyram dal dysarthria on
FDA.
Section Groups Simlarities DissimlaritieS
Ref | ex At het oi d Dr ool , Swal | ow
Chil dren Cough.




Respira
tion

Li ps

Jaw

Pal at e

Laryn
geal

Tongue

Intell
gi bi -
lity

Adul t
dysarthr ics

At het oi d
dysarthrics

Adul t
Dysarthrics

At het oi d
Chil dren

Adul t
Dysarthrics

At het oi d
Chil dren

Adul t
Dysarthrics

At het oi d
Chil dren

Adul t
Dysarthr ics

At het oi d
Children

Adul t
Dysarthrics

At het oi d
Chi |l dren

Adul t
Dysarthrics

At het oi d
Chi |l dren

Adul t
Dysarthrics
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In speech, At rest

In speech, At rest

In Speech, At rest

In Speech, At rest

In speech, Mainte-
nance, Fl ui ds.

In speech, Minte-
nance, Fl ui ds.

El evati on
Lat er al
rest

Speech,
Al t er nat e,
Protrusi on, At

I n speech
Lat er al
rest

El evati on,
Al t er nat e,
Protrusi on, At

Conver sat i on,
Sent ence, Wrds

Conver sat i on,
Sent ence, Words

Swallow, Dr ool
Cough.

Seal , Speech,
Al t er nat e,
Spread, At rest

Speech, Alter-
nat e, Spread
At rest & Seal

Speech, Pitch
Volunme, Tine

Speech, Vol une
Time, Pitch
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However, there are only few dissimlarities between the

groups, and since nore of simlarities are found, we can

infer that athetoid children also showed nore or less simlar

involvenent |ike the adult dysarthrics wth extrapyram dal
| esi on.
From Tables - 17 and 18, it is evident that there are

nmore simlarities in the performance of chil dhood dysarthrics

and adult dysarthrics in ternms of type and degree of

performance on each task in FDA It is also seen that adult
dysarthric perfornmed superiorly on all the tasks of FDA
conpared to cerebral palsied dysarthria. W can also infer

that FDA as an assessnent scale can be used effectively wth

the chil dhood dysarthric popul ation.
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SUWARY AND CONCLUSI ON

The present study ainmed at finding out the feasibility
of using Frenchay Dysarthria Assessnent ( FDA) as an
assessnent tool wth the cerebral pal sied (Spastic and
athetoid). The study also aimed at conparing
— The performance of two different age groups (4-12 and 13-
22) of spastics on FDA.

-> Performance of two different age groups (9-12 and 13-22)
of athetoids on FDA

-> Performance of spastics VS athetoids on FDA, and

-> Performance of adult dysarthrias as against the cerebral

pal si ed popul ati on on FDA

The subjects selected for this study were 42 spastics
ranging from 4-18 years and 9 athetoids ranging from 9-22

years.

Frenchay Dysarthria Assessnent by Enderby (1980) which
is used for testing adult dysarthrias was used to assess the
performance of spastics and athetoids selected for this
st udy. The performance of spastics and athetoids on the
different functions listed in 8 sections of FDA was assessed
perceptually using the 9 point rating scale suggested in the

manual (Enderby, 1980). The 8 sections were (1) Reflex (2)
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Respiration (3) Lips, (4) Jaw, (5) Palate (6) Laryngeal (7)
Tongue and (8) Intelligibility.

The performance of the selected subjects on the tasks
(in the x-axis) of FDA was recorded as per the instruction in
the FDA manual . The subjects responses were graded on the 9
point rating scale (in 5 section ie. from'a to 'e') and the
results were recorded on the score sheet used on the y-axis)
in FDA The raw scores obtained were then subjected to
suitable statistical analysis. The fallow ng, summarises the

findings of the study.

1) The performance of the older age groups were better than

t he younger age groups of spastics and athetoids on FDA

2) Patterns of performance by spastics and athetoids on FDA
were qualitatively the sanme for the tasks in FDA
However, when individual scores were considered spastics

performed superiorly than athetoids.

3) Mre simlarities were seen in the pattern of perfornance
in devel opnental dysarthrics and adult dysarthrias on FDA
But, devel opnental dysarthrics perfornmance was poorer than

the adult dysarthrics.
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| nplications of the study:

1.

The results of the study indicated many simlarities
between the performance  of adul t dysarthrics and
devel opnental dysarthrics on FDA. Hence, this test could
be used as a common assessnent tool for both devel opnental

dysarthrics and adult dysarthrics.

FDA can also be used to establish baseline and grade the
progress during speech-t herapeutic i ntervention in

cerebral palsied dysarthria.

Limtation of the study:

In this study, the sanple size of spastics and athetoids

could not be equalized, because of the non-availability of

subj ect s.

Suggestions for further research:

1.

2.

To conduct the study on the other sub-groups of cerebral

pal sied, like ataxia and m xed.

To standardize the nodified tasks used in this study to

suit the sanple being tested.
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To conduct the study on a large sanple of cerebral palsied

popul ation and standardize this as a diagnostic tool for

the cerebral palsied and other dysarthric conditions of

chi | dhood.
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APPENDI X - |1

Modi f i ed Bor rowed word Wrd list in FD

word |ist list in Kannada FDA manual
1 white bi I'i farm
2. par k udyanar ana war m
3. dar k katle swarm
4. go hogu storm
5. gr ow bel e spar k
6. goat kuri par k
7. troubl e tondre dar k
8. doubl e erdarashtu dagger
9. car karu gadget
10. here i ali ] acket
11. air gal i j agged
12. singl e onti gl ow
13. cycle sai kal go
14. pl ay ata gr ow
15. fl oor nel a goat
16. t hough adaru bubble
17. know ki vi stuffle
18. sci ssors kattari trouble
19. t hought yocane double
20. f at dappa car
21. br ought bal u here
22. thin sanna error
23. hot bi si air



24,
25.

26.
27.
SB.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41 .
42.
43.
44.
45.
46.
47.
48.
49.
50.

bus

nmout h
chair
not her
doct or
pl ate
rose

| eaf
gol d
knif e
door k
bangl e
br ead
bl ack
hen
god

ki ng
sun
house
cold
shop
head

f at her
ol d
book
nmoon

i ght

80

bass U
bayi

kur ci

t ayi

vai dyaru
tatte
qul abi
ele

canna

katti (caku)

bagi | u
bal e
breddu
kappu
kol i
devaru
raj a
surya
mane

t annage
angadi
tale
hal e
pust aka
candr a
tande

di pa

single
jungl e

cycle
sprinkl e
sway

sl ay

pl ay
payar
briar
prior

ar ear

fl oor
gal ore
expl ore
t hough
known
ur gent
ser geant
br ought
t hought
br own

t horn
spain

| oyal
lair

vat

f at



Mdified Sentence Iist

9

10
.
IS.
13
14,
15.
16
17.
IS.
19.
20.
21.

22.

. The man is comng

The man is repeating
The man is sending
The manis fighting
Theroanis teaching
The mani s sl eeping
The man is cathing
The man is receiving
The man is naming
The man is drinking
The man is bending
The man is biting
The man is dancing
The man i s picking
The man is standing
The man is hearing
The man i s finding
The man is bringing
The man is sitting
The man is wal king
The man is running

The man is |eaving

APPENDI X 11

Borrowed sentence |ist
in Kannada

manushya
manushya
manushya

manushya

manushya
manushya
manushya
manushya

manushya

manushya
manushya

manushya

baruttidine
punahahel ut j ; i ddy3nc
kal uhi sutti ddane

hBradut t i ddane

tin nn

kal i suttiddans

mal agitijjane

hedi yutti ddane
tegedukol I utti ddane

hesar | utti ddane

nn nn

kudi yut ti dane
baggi dcj sne

kaccutti ddane

mam; shyanart i sullidine

manushya

manushya
manushya
manushya
icanushya
fnanushya
manushya
manushya

manushya

an n

ettikollutiiddane

no » ¢« niri on

ninttiddane
keluttiddane
hudukuttiddine
tarutti*dane
kulijjtiddine
nadeyujtid*ane
odu”id*ane

horadirjjiddans

Sentence list in t-DA
manua

Tne inan is clocking
The man is plotting
The mar is leaping
The man is creeping
The iTisn is cashing
Tne man is patching
Tns man is coir.ing
The man is swimming
The man is spinmriq
The roan is sinning
The man is refeating
Tn= dan is receding
Tr~ iu;i is r£t5ring
The man i= twikermg
Ins man is daanrg
The msn is sending
The man is proving
The raan is fighting
Tne man is spitting
The man is prancing

Tha man i= teachirq

INs man |IE ta;cjirg



23

24,

25

26

217.

28.

29

30.

31

32

33.

3t

25

36

37.

38

39

W

42.

43

45.

46

47.

The man is reaching
The man is building

The man is using

The roanis making

The man is stopping

The man ia staying

The man is doing

The man is arriving

The man is thinking

The ninis flawing

The man is falling

The man is watching

The man is railing

The man is standing

The man is folding

The man is waiting

The man is wearing

The man is turning
The man is shouting
The man is planting
The man is tapping
The man is helping
The man is selling
The man i's buying

The man is praying

manushya
manushya
manushya
i ti anushya
ngj.H.ya
maf i ushya
manushya
ci af Tushya
manushya
nsi Tushya
nanushya

rcanushya
manushya
naf i ushya
i nanushys

manushya

manus- hya
nai i ushya
manushya
i Ti anushya
raanushya
manushya
manushya
mef i ushya

manushya

tal uputtiddane
kattuttiddane
upayc"gisut;iddiis
| aadut ti ddi ne
rnllisiitticdane
ul'i dukol Tuttiddsr.e
madut ti ddl ne
agarciiuttiddane
yoci aut ti dJanc-

udj t"i ddj ne
hiluttiddaris
gsiTiS.isuttiddi.ie
uruluttiddans

ni ntiddi ne
madacut t i cdankE

L tiddir=

' nnoon

haki kol | utti ddar. s
suduttiddaiie

ki ruci kol i utt”i ddane
neduttidd?. ne
tattuliddlne
sahayi nPdut ti{j dane
mar uttidj ane
kandukel littiddl ne

prarthisuttiddane

TIE xa: IS ti:H-.g
The iran is la::inj

The .T=1 :» ;:rr.-g

The T.2: IS b:c-ir.3
Th=ITS is :l¢c":":
The ra. i=i!~?: .a

The Tir is rri.-.q
Ths .Tan is ca'zr.ir.:
The ii.d is pitihirg
"h=.rar, is nur.cir.g
Ths ,rar :F tr:-,cir.q
The R3\-< IS sinriir.g
The \3\; is fir.dr.]
The str. is ;;iee: >~
The ir:> is n2:arg

Th="Tan is :ri"l:iVig

Ins r.an i= samara
Ths man is star.dir.g
The aian is bending
The nan is i:ringing
Ths- man is citing
Ths ;Tjn is dancing
The aan is tugging

Ths ;a@n is tucking

Tr.s man is picking



48. The man is finishing  manushya mugi suttiddane The man is gagging

49. The man is starting manushya  aranbhisuttiddane  The man is hearing



