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| NTRODUCTI ON

Speech is a highly integrated physiological act
characterized by a series of conplex notions executed in
kinetic chains which is nonitored by audition (Fletcher,

1972) .

Conpl ex novenent patterns during articulation require
precision in strength, speed, range and timng of nuscul ar
activity to ensure the accuracy of novenent. Wakness and
sl owness of novenents are conmon Ssynptons of not or
dysfunction and conprise about half of the conplaints of
patients wth notor disabilities of neurologic origin

(Darley., Aranson., and Brown, 1975; De Jong, 1967).

The traditional methods of speech evaluation of the
cer ebral pal sied population by neurologist and speech
pathologist in the early days inclined towards usage of
materials such as tongue twi sters. Since then, the speech
eval uation strategi es have becone nore scientific, organized
and informative. The various techniques involved nmay be
grouped as:

1. those techniques involving the usage of physical and
physi ol ogi cal neasures.
2. techniques based on perceptual neasures ( Dale, 1950;

Bl oonmer, 1963; ; Buck and Cooper, 1956).

The former neasures evaluate the efficacy of various



syst ens of speech production that is respiration ,

phonation, articulation and resonance with the help of

i nstrunents.

The percept ual nmeasures of dysarthric speech do not
involve elaborate instrunents. They have been found to be
nore feasible and convenient. One of the major constraints
i nposed upon speech is that the nuscle notility governs the
rate wth which any set of utterances can be acconplished
for the required time. The neasurenent of maxi mum speech
output contains a greater anount of information about the

physi cal and notorical system of speech.

Di adochoki netic measurenent is one such neasurenent.
This is inportant as it helps one to exami ne and infer upon

certain physiologic functions in speech.

Di adochoki netic rate has been defined as the ability to
perform rapid alternating and repetitive bodily novenents
such as opening and closing of the jaw or lips, raising or
| owering eyebrows and tapping fingers (Wod, 1971). Cal
di adochoki netic rate refers to rapid repetitive and
al ternating novenent s of the Ilip, tongue, jaw and

vel ophar ynx.

Di adochoki netic rates have been studied in the nornal
and disordered population. There is sone evidence that

di adochokinetic rate inproves wth age in the nor ma



popul ation (Fletcher, 1972; Bl omguist, 1950).

Anmong the disordered popul ation diadochokinetic test
have been administered on the hearing inpaired (Priya,
1991); msarticulation (Blooner, 1963; Maxwell, 1953; MNutt
and Dworkin, 1977); and dysarthric (Buck and Cooper, 1956;
Canter, 1965b; Heltman and Peacher, 1943; Kruel, 1972,
Roshni, 1992).

Hi xon and Hardy (1964) denonstrated that the degree of
speech defectiveness could be predicted with a fair degree
of accuracy in the cerebral palsied children by exam ning
the diadochokinetic performnce. This 1is due to t he

directly proportional relationship that exists between the

oral diadochokinetic rate and the ability to articulate
rapidly. The di adochokinetic syllable repetition requires
rapid notion super inposed by a bal anced equilibrium of ora

structures. Hence, the diadochokinetic tasks would be
suitable to exam ne and assess the adequacy of oral notor
structures for speech in the cerebral pal sied popul ation

t 0o.

In the past, reports of diadochokinetic studies of
i solated oral structures have been provided (Buck and

Cooper, 1956; Canter, 1965b).

But no reports of studies relating the diadochokinetic
performance of the different oral structures (lip, jaw,

tongue and vel opharynx) in isolation and/or in conbination



in the cerebral palsied are avail able. Hence the present
study ainmed at examining the relationship between the
di adochokinetic tasks of the different oral structures
(lips, jaw, tongue and velopharynx) in isolation and
conmbination in a group of cerebral pal sied and norma

chil dren.

OBJECTI VES OF THE STUDY

The maj or objectives of the study were:

1. To conpare the overall performance of normals and the
cer ebral pal sied population on the di adochoki netic
t asks.

2. To conmpare the performance of the normals and cerebra
pal sied children on the diadochokinetic tasks of the
articulatory structures a)lips, b)) aw, c)tongue,
d) vel opharynx and e) conbination of the structures.

3. To conpare the performance of cerebral palsied and norna
children on isolated diadochokinetic tasks wth the
conbi ned di adochoki netic tasks.

4. To conpare the performance of normals and cerebra
pal sied children on the paired cognate diadochokinetic
tasks in isolation and conbi nation

5. To see if a developnental trend exists in the normals

and the cerebral palsied population for the chosen

di adochoki neti c tasks.
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BRI EF PLAN CF THE STUDY!
Devel opnent of the di adochokinetic tasks.
Conducting a pilot study with a group of nornal
whose ages ranged from 17 to 22 years.
Adm ni stration of the tasks on the test groups
and the cerebral palsied popul ation).

Scoring and anal yzing the responses obtai ned.

Di scussi on.

subj ect s

(nornmal s



REMI EW OF LI TERATURE

Speech is a dynam c process which requires the precise
coordi nation of the oral nusculature. During ongoing speech
production, fine nuscle novenents of the lips, tongue,
palate and jaw constantly alter the dinensions of the oral
cavity. The speech production demands mani pul ati ve
novenents of the jaw, |lips and tongue that are much faster
than those denmanded by the basic functions of chew ng,

sucking and swal | owi ng.

Articul ation i's the production of sounds with
identifiable acoustic characteristics. The articul ators
(tongue, lips, teeth, velum and others) are specialized

structures that alter the sizes, shapes and couplings of the
oral, nasal and pharyngeal resonators. A conprehensive
definition of articulators at this point would be "A series
of overlapping ballistic nmovenents which places varying
degrees of obstruction in the path of the outgoing air
stream and sinmultaneously nodifies the size shape and
coupling of the resonating cavities" (Nicolosi, Har r yman

and Krescheck, 1978).

Speech clinicians are frequently required to nake
judgnents about the structures and function of the [|ips,
teeth, tongue and palate. An assessnent of the <client's
oral notor skill is typically a part of an articulatory
eval uati on. Investigators have attenpted to i dentify

6



possible relationships between articulatory status and

structural deviations of the oral mechani sm

Among the techniques used to neasure the articulatory
agility, measurenent of diadochokinesis is reported to be
one of the best tool to neasure the notor abilities of
speech production. Tests of diadochokinetic rate or nmaxi mum
repetition rate have been used nost frequently to evaluate
oral motor skills. These neasures are considered indices of
i mpai rment of speech neuronuscul ar systens affecting speed,
range and precision of the speech articulators (Schliesser
1982). A person who can negotiate rapid shifts of inhibition
of muscle contraction is, generally speaking, possessed of a
high speed of diadochokinesis and correlatively of the

ability to make rapid articul atory novenents.

MEASUREMENT OF DI ADOCHCKI NETI C RATE

D adochokinetic rate is westablished either wth a
Count by Tinme' procedure in which the exam ner counts the
nunber of syllables spoken in a given interval of tinme
(Prins, 1962; Hixon and Hardy, 1964) or a Tine by Count’
measurenent in which the examner notes the tinme required to
produce a designated nunber of syllables. The advantage of
the '"tine by count' neasurenent is that, few operations are
required, since the examner wll only listen to the
syllable count and turn off the timng device when the

requi site nunber of syllables are produced (Fletcher, 1972).

7



The third approach is to nmeasure the diadochokinetic rate
with the help of an instrunent. In this approach, for
exanpi e, Spectrograph of a given speech sanple is obtained,
that is, wde band bar spectrograph of initial segnents of
/[p~, t~, k™ utterances are taken for 2.5 seconds. Then the
nunber of syllables on the spectrograph are counted to
calculate the diadochokinetic rate per mnute (Shukla,

1988) .

Bot h, speech activities such as the rates of repetition
of the syllable /p~/, [/t~ and / k™ or their voiced cognates
and non-speech activities have been used to determne the

di adochoki netic rates.

SPEECH Vs NON- SPEECH ACTIMVI TY

Net sel | (1986) stated that the vegetative and speech
novenents develop in parallel. Al though speech and non-
speech activity may share certain enbryonic version, t hey
al so have separate body and nervous systemorigins in the
enbryo. Hixon and Hardy (1964), postul ated that there
are certain basic neurophysiological difference between the
two process, due to the fact that repetition rates for
speech syllables were nmuch greater than their non-speech
activities 1in the spastics. Myers (1959) also said that
speech involves nore neurol ogical processes at the |evel
where speech is ultimately produced and at this final stage

recruitment t akes pl ace. Thus, the patterning of



production of speech may be less difficult than for
performance of controlled non-speech activities of the sane
structures. H xon and Hardy (1964) hypothesized that the
nost appropriate teBt of speech nechanisnms was to observe
vocal tract novenents during the production of speech. The
neur onai machi nery and patterns of activation responsible
for sucking, chewi ng, swallow ng, bl owi ng, imtating
orofacial novenents, rapid alternating novenments (wth or
wi t hout speech production) and isonetric nuscle contractions
are hypothesized to be different from those wused for

speaking (Netsell, 1986).

The non- speech behaviors are of ten usef ul in
determ ning the |esions, |ocus and general pathophysiologic
consequence but the activation of the speech neur a
mechani sms with nmeani ngful speech may be the only valid test

of function for the speech notor system

Tests of oral diadochokinesis can provide inportant
information in the -evaluation of the notor and sensory
systens of the nouth and face. A nunber of investigators
have contributed to the general information concerning rates
of di adochokinetic performance for |ips, tongue and jaw in

the normal subjects according to the age of the subject.

There is sone evidence that diadochokinetic rates

inprove with age. Fletcher (1972) exam ned di adochokinetic
rates in children aged 6 to 13 years using a count by tine

9



procedur e. He reported that children increased the nunber
of syllables produced in a given unit of tine at each

successive ago from7 to 13 years.

Bi onqui st (1950) st udi ed t he mean rate of
di adochoki netic novenments in certain sounds and conbinations
of sounds involving novenents of the lips, tongue and velum
of 9, 10 and 11 year old children. Significant difference

was found for the sound /p=/ in 9 & 11 year old fenales and

9 & 11 year old males.

Dal e (1950) conducted a study to know whether
di adochoki netic rate changes from one consonant to the other
and also to know whether there was any sex difference
existing in diadochokinetic rate. Results indicated that
males were on an average faster than females by 3.2
syl l ables. The syllables which included the consonants /d/,
lt/, [Ibl & /p/ were nore rapidly produced than the others.
The reason attributed to this was that these sounds were the
earliest, to be nmastered by the children. The consonants /f/
& /vl were not in the order, both developnmentally and
di adochoki netically. The /s/ & /z/ were anong the |[ast

consonants to be mastered and were also the sl owest in

di adochoki nesi s.

Raj kumar and Raju Pratap (1990) speculated that the
di adochoki netic rates of /pa/ and /pami can be good neasures
of velopharyngeal <closure efficiency and can be used

10



clinically. They took 30 normal mate and fermale subjects
and established the norns for the diadochokinetic rate of
[pami and /pal/. They concluded that when the novenents of
vel opharyngeal closure are affected, nore tine nmay be taken

for the intelligible articulation of syllables /pani.

Di adochoki netic rate has al so been neasured in clinica
popul ation such as stuttering, m sarticul ation and

dysarthri a.

DI ADOCHCKI NETI C RATE | N M SARTI CULATI ON CASES

Bl oonmer (1963) noted that there was difference in

perf or mance bet ween sone speakers not ed to have
mal occl usi on, suspected abnornal swal | ow and defective
speech. He postulated that the observed dysdi adochokinetic
patterns were due to a delay in neural maturation or
possi bl e subclinical danmage to the cortico rubrocerebellar
pathways or to the hem spheres of the <cerebellum The
postul ate of neural danmage as a basis for abnormal |[ingual

di adochoki nesis received further support from his «clinica

observations of patients who had denonstrated brain damage
and whose swallowi ng and diadochokinetic patterns were
altered to resenble those of <children wth suspect ed

abnormal swall ow ng and abnornmal di adochoki nesi s.

Maxwel | (1953) studied the relationship between both
general and specific notor skills and articul ation. He used

11



13 males with defective articulation and an equai nunber of
males in the control group with good speech. H's battery
i ncluded tests of:

1. Speed of diadochokinetic novenents of tongue, lips and
jaw using the nunber of repetitions in tw sounds of
/pal, [/tal, lkal, /lal, and conbinations of /pa/, /tal
and /kal .

2. Speed of diadochokinetic nmovenents of the hand, neasured

by tapping and a ball bounce test.

He found reliable difference between the two groups

only for the repetition of /pal/, /tal, /kal/, and of /lal.

The diadochokinetic rates of children wth specific
m sarticulations and their nornal speaki ng peers wer e
exam ned by Mc Nutt and Dworkin (1977). M Nutt exam ned
the rate of alternating syllable productions such as /dags /
in children with normal articulation, in children with /s/
m sarticulation and children with /r/ msarticuiation. Both
groups of children with msarticulation were noted to be
slower than nornmal speakers in syllable production rates.
They exam ned |ingual diadochokinetic rate for syllables
/It [, Id/, [k / and /g / in normal speakers and fronta
lisping speakers, aged 7 to 12 years. The nean rate of
utterances of the syllables tested was significantly | ower
in the disordered group.

Dworkin and Culatta (1985) studied neuromuscular and

12



struct ur al characteristics in children with normal and
di sordered articulation. They selected a group of 6
females 18 nmales who were diagnosed as having functiona

articulation disorder. The two control groups included 20
females and 14 males who did not show any history of speech
and | anguage di sorder. The tests adm ni st ered wer e
articulation tests, diadochokinetic rate nmeasurenents and
exam nati on of oral nmechanisns. Results reveal ed no
significant difference in the diadochokinetic rate between

t hese two groups.

Prins (1962) conpared normal and m sarticul ating

children on different notor abilities. The vari abl es
selected were notor tasks consisting of equi l i bratory
coordi nati on, t andem wal ki ng, non equi l i bratory
coordi nati on, pel | et and bottl e t est and ora

di adochoki nesi s. The di adochoki nesi s i nvol ved rapid

alternating articulation of /pa/, /tal/, /kal/l and the nunber
of repetition in a duration of 5 seconds. Results revealed
poorer scores in the group with msarticulations on all

notor tasks and auditory abilities tested.
DI ADOCHCOKI NETI C RATE IN THE DYSARTHRI CS:

Researchers who have concerned thenselves wth the
speech problens of dysarthric patients have frequently noted
defective articul ation in addition to ot her voca

devi ati ons.

13



The relationship between articulation and notor contro
of the articulators in dysarthria was considered by Buck and
Cooper (1956). They conpared tongue |lip diadochokinetic
rates and judgnents of articulatory proficiency in 48

presurgi cal Parkinsonian patients.

Though they noted a trend toward a association between
a poor diadochokinetic rate and severe speech invol venent, no

significant relationship was found.

Hel tman and Peacher (1943) <constructed a test to
di scover the articulatory defects and di adochokinetic rate
of Spastics rangi ng from 4 to 23 years of age.
D adochoki netic rate was neasured by
1. Repetitive novenents of opening and closing the jaw
2. Opening and closing the lips wthout voice.
3. Opening and closing the lips with voice.

4. Repetitive novenments of the tongue.

They found that the diadochokinetic rates for Spastic
were lower than those for non spastic and it was found to

increase with age in the Spastics.

Canter (1965b) studied the possible rel ati onshi ps
bet ween the di adochokinesis and articulation in Parkinsonism

and the relationship of both to the overall speech adequacy.

The results of the study were as follows:
1. The Parkinsonism group showed inpaired ability to

14



perform rapid novenents of the tongue lip, back of
the tongue, Ilips, vocal folds and vel opharynx.

2. Al neasures of articuiatory diadochokinesis (novenents
of tongue |I|ip, back of the tongue, vocal folds and
vel opharynx) were found to be correlated with clarity of
articul ation. The strongest of these relationship was
between articulation and rate of tongue novenents.

3. O the 4 indices of physiological support of speech
(maxi mum pitch range, maxinmum intensity range, maxi num
phonation duration and diadochokinetic rate), it was
found that the articuiatory diadochokinesis had the

strongest relationship with overall speech adequacy.

Data reported by Byrne (1959) on Cerebral pal si ed
children showed that, in general, voiceless sounds are nore
frequently msarticulated in the initial position than their
voi ced cognates. Therefore the production of the voiceless
syllables /pa, ta, ka/ may have been nore difficult for the
cerebral pal sied subjects than the voiced syllables /ba, da,

gal .

Hedges (1955) studied the relati onship of three
repetitive speech novenents to speech wunderstandability
among 60 individuals with Spastic and athetoid types of
Cerebral Palsy (C.P.). Rates of repetition of syllables
Ipal, [/tal & /[kal were used as neasures of an individual's

ability to open and close the nmouth, raise the tip of the
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tongue and elevate the back of the tongue respectively.
Ratings of speech wunderstandabiiity were made for each
subject by a panel of trained judges. Hedges reported a
significant relationship between the diadochokinetic rates
of :

1. The mandi ble and lip novenent.

2. Tongue tip novenent and understandabiiity.

3. Lingua palatal novenent and understandabiiity.

Hedges concluded that the ability to perform certain
repetitive speech novements of the articulators was a valid
measure of the ability to performcertain repetitive non
speech novenents of the sanme structures.

Kruel, J. (1972) reported a study that contradicted the
above findings. He studied oral diadochokinesis, sustained
phonati on and reading rate in Parkinsonism He took 3 sets
of subjects for his study - healthy normal adults, healthy
elderly adults and patients wth Parkinsonism Resul ts
indicated that reduced ability to prolong vowels and reduced
reading rates was associated both with advanced age and
Par ki nsoni sm The study also reveal that the syllable
di adochokinetic rate failed to differentiate between norma

subj ects and subjects wth Parkinsoni sm

Platt et.al,(1978) assessed speech by taking three
measur es of intelligibility; single wor d

intelligibility,prose intelligibility and a visual analogue
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scale of speech handicap. They also assessed articuiatory

i mpai r ment by di adochokinetic speaking rates in t he
Spasti cs. They found that at hetoi d subj ects wer e
consistently inferior in ail the speech neasures when

conpared to the Spastic subjects.

Dwor ki n, Aronson and Mil der (1980) studied the tongue
force in normals and in the dysarthrics. They found that
the normal males had significantly higher tongue force than
dysarthric patients and anterior tongue forces wer e
significantly greater than lateral in normals and dysarthric
patients. The syllable repetition rates were significantly
slower in the dysarthric patients than in normals.

Schliesser (1982) conducted a study on the alternate
notion rates in diadochokinetic tasks in adults wth CP.
The results of their study suggested that in the cerebra
paslied adults, certain non speech alternate notion could
predict the severity of dysarthria at least equally well as
the speech alternate notion rates. The three non speech
alternate not i on rates whi ch denonstr at ed strong
relationship to dysarthria in the study were opening and
closing the jaw, retracting the tongue to the alveolar ridge
and retracting and rounding of the Iips.

Roshni  (1992) investigated the differences between the
performance of normal and cerebral palsied population on
or al form di scrimnation tasks and alternate articuiatory

notion rate. She found a significant difference between the
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nor mal subjects and cerebral palsied subjects on the orai
form discrimnation. The normal were superior to CP
subjects in terns of orai formabiiity. Ohn the alternate
nmotion task, depressed performance in lingual notor skills

was observed in the cerebral palsied group.

SUMWARY CF THE STUDIES ON THE DI ADOCHOKI NETIC RATE IN THE
DYSARTHR C PCPULATI O\

As it is made evident in the review, diadochokinetic
rates have been used as a part of an articulatory evaluation

of the client's oral notor skills.

Measurement of the diadochokinetic rate also forns an
inmportant test for the clinical population of dysarthrics.
The di adochoki netic rate studies may be sunmarized as
foll ows:

1. Due to the inprecise articulatory deficit in t he
dysarthrics, the diadochokinetic rate also becones
slower in the dysarthrics when conpared with the normals
(Hel t man and Poacher, 1943; Roshni, 1992).

2. The dysarthric population show inpaired ability to
perform rapid novenents of the tongue tip, back of the
tongue lips and vocal folds (Canter, 1965b).

3. O the 4 indices of physiological support for speech
(maxi mum pitch range, maxinmum intensity range, maxi mum
phonati on duration and di adochoki netic rate)
articul atory di adochoki nesi s had t he st rongest
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relationship wth overall speech adequacy (Canter
1965b) .

4. The diadochokinetic speaking rates of the at het oi ds
were found to be inferior when conpared to the Spastics
(Platt.et.al., 1978).

5. Normal s have a significantly higher tongue force than
the dysarthric patients (Dworkin, Aronson and Ml der
1980) .

6. In general, voiceless sounds are nore frequently
msarticulated than the voiced sounds, by the C P

children (Byrne, 1959).

The studies on the dysarthric speech so far have
however not given us a clear picture of the relative
di adochoki netic ability of the articulatory structures such
as t he l'ips, t ongue, jaw and vel ophar ynx. The
di adochokinetic rates of these structures have to be
assessed in order to learn about their possible relation to

articulation deficit in the dysarthric patients.

NEED FOR THE PRESENT STUDY

The pr esent study is an attenpt to t est t he
articulatory notor function ia normals and the cerebra
pal si ed popul ati on by neans of measuring the di adochokinetic
rate in speech utterances. The di adochokinetic t asks
include the testing of different structures in isolation and

in conbination. The structures tested here are |lip, jaw,
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tongue and velopharynx and a combi nation of i pj aw, tip
vel opharynx, lip tongue, jaw velopharynx, jaw tongue and
vel opharynx tongue. The performance of the cerebral palsied
and normal subjects in chosen diadochokinetic tasks wll be
anal ysed to know which are the structures that af f ect t he
di adochokinetic rate, indirectly reflecting which of t he
structures contribute maximum to the articulatory deficit.

It would be interesting to see iif any developnents
trend exists with in the group of cerebral palsied patients
and if it exists, the quantitative differences that exi sts
bet ween these group and normals. This assessment procedure
would possibly enable the clinician to reflect on the
severity of articulatory deficit and to take this factor
into consideration while planning the therapeutic activities

for the cerebral palsied.
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METHODOLOGY

AlM  The aim of the present study was:

1. To conpare the performance of different age groups of
cerebral palsied children

i) on isolated di adochokinetic tasks

ii) on conbined di adochokinetic tasks

iii) on isolated Vs conbi ned di adochoki netic tasks.

2. To conpare the performance of different age groups of
normal children:

i) on isolated di adochokinetic tasks

ii) on conbined di adochoki netic tasks

iii) on isolated Vs conbined di adochokinetic tasks.

3. To conpare the performance of normal and cerebral palsied
children of different age groups

i) on isolated diadochokinetic tasks

ii) on conbined di adochokinetic tasks.

4. To conpare the performance of normals and C.P. children

of different age groups on the cognate pairs anong the

i sol ated and conbi ned di adochoki netic tasks.

5. To see if a developnental trend exists in t he

per f or mances of normals and C. P. on t he di fferent

di adochoki neti c tasks.

SUBJECTS:

The subjects of the study were drawn from two popul ations.

G oup-1 consisted of 30 normal children of age ranges 4 to
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14 years. These children were taken from nornmal schools.
G oup-1l  consisted of 27 cerebral palsied children chosen
from Spastic Society of India,’ Madras and those attending
speech therapy at AlIlSH, Mysore. The chronol ogi cal age
range of Goup-11 selected for this study was between 4 to
14 years.
The nmale female ratio for Goup-1 and Il were as
fol |l ows:
G oup- | G oup- 11
Nor mal s Cerebral Pal sied
Mal e 17 14
Fermal e 13 13
For the purpose of statistical analysis the age ranges

were divided into three groups for

G oup-1 (normals):

both G oup-1 and G oup-11.

G oup Age No. of
range subj ects

A 4.1 to 8yrs 11

B 81 to llyrs 9
11.1 to 15yrs 10
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G oup-I1 (cerebral palsied):

G oup Age No. of
range subj ect s

D 4.1 to 8yrs 10

E 8.1 to llyrs 9
11.1 to 15yrs 8

SUBJECT SELECTI ON CRI TERI A:
I n G oup-1 The subj ects fulfilled t he foll ow ng

criteria:

=

They had no history of otoiogical abnormalities.
2. They presented no observable or reported oral structural
or functional anomalies or neurol ogical problens.
3. They could articulate the follow ng sounds correctly (the
sounds selected for the diadochokinetic tasks)
a) Vowels - /a/, /il and /u/.
b) Consonants - /m, /d/, /d/ and /g/.
4. They had no perceptual problens.

5. Al the subjects attended normal schools.

In Goup-1l1 - The subjects selected in this group fulfilled

the followng criteria:

1. They were of average intelligence or borderline to mld
mental retardation.

2. They had no history of otoiogical abnormalities.
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3. Al the subjects had normal oral structures as neasured
on an orai exam nation scaie.
4. They could articulate the following sounds correctly (the
sounds selected for the diadochokinetic tasks):
a) Vowels - /al, /[i/l, and /i/.
b) Consonants - /m, /d/, /d/ and [g/.
5. They were able to follow oral instructions and imtate

the oral activities denonstrated.

DI ADOCHOKI NETI C TASKS

Speech sounds which required the active participation of
t he articulators that 1is the [lips, jaw, t ongue and
vel opharynx were selected to assess the diadochokinetic rate

of these structures in isolation (Heltman and Peacher

1943) . A conbi ned action of the above structures nanely,
lip - jaw, jaw - tongue, lip - veiopharynx, lip - tongue,
jaw - veiopharynx and veiopharynx - tongue for t he

di adochoki netic tasks were al so sel ected.
Voi ced sounds were selected for the di adochokinetic
tasks as these sounds were reported to be easily articul ated

in the cerebral palsied population (Byrne, 1959).
The different tasks are shown in Table-I.

A pilot experinment was conducted with a group of normai
subj ect whose ages ranged from 17 to 22 years. They were
tested on the isolated and conbi ned di adochokinetic tasks to

check the test validity.
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TEST ADM NI STRATI ON

a) Test environnent: The subjects were seated confortably

and they were tested in an isolated room wth m ninum

di stracti on.

Isolated Combined
Diadochokinetic tasks Diadochokinetic tasks
(Cognate pairs) (Cognate pairs)

Lips - /u-i/;/i-u/ Lip - jaw

/u-a/i /a-u/
/i—-a/; /a-1i/

Jaw - /a-1/; /1—-a/ Lip - Velopharynx
/u-m/; /i-m/
/m~u/; /m-1/

Tongue - /d-d/; /g8-d/; /4-d/ Lip - Tongue
/d-g/; /d-g/; /g-d/ /i-4/; /4-1i/
/u-d/; /d-u/
/i-d/; /d-1/
/u-d/; /d-u/
/1-8/; /g-1/
/u-g/; /g-u/

Velopharynx = /mnm/ Jaw - Velopharynx
/a-m/; /m-—a/

Jaw — Tongue
/a-q/; /d-a/
/a-d/; /d-a/
/a-g/; /g—a/

Velopharynx - Tongue
/dam/; /ma ¢/
/d am/; /mnd/f
/g€ Aam/; /mn g/

TABLE-1: Showing the isolated and conbi ned diadochokinetic

tasks given to the subjects.

b) Procedure: The test fornmat presented in the Table-1 was
adm nistered in the foll ow ng way:

1) Instructions: Recorded and verbal instructions were given
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4.

to each subject of the two groups for the sounds and
sound conbinations in the diadochokinetic tasks. The
di adochoki netic tasks was first denonstrated at a fairly
rapid rate by the exam ner. The child was instructed to
repeat the diadochokinetic tasks with maxi rum speed and
least distortion of the sounds until he was instructed
to stop. The child was given an opportunity to practice
t he di adochokinetic tasks before the actual testing, in
order to extract optinmum performance from each subject.
Wherever possible the instructions were supplenented

wi th graphic representations of the phonenes tested.

Recording of Response: The final response of t he

di adochokinetic tasks were audio recorded on a Philips
AM 125 tape recorder.

Transcription and Tabul ation: For the transcription of

the data, the Count by Time method, that is counting the
nunber of the syllables at a particular tine was
enpl oyed. Here a fixed tine interval of five seconds
was taken and the nunber of phonenes wuttered in the
di adochoki netic tasks after 5 seconds of initial
recording was taken in order to obtain a stable quality.
The sane procedure was wused for the isolated and
conbi ned di adochoki netic tasks. The final score obtained
for 5 seconds was converted to one mnute for future
statistical treatnent.

Reliability check: The entire diadochokinetic task was
26




adm ni stered by the sane tester to three randomy chosen
subjects after a gap of one nonth to check for test
retest reliability. The scores were found to be

85% reliable in all t he di adochoki neti c tasks.

27



RESULTS AND DI SCUSSI ON

The data obtained for the isolated and conbi ned
Di adochoki netic (DDK) tasks were tabulated and subjected to

suitable statistical analysis.

The results of the experinental tasks were analysed to

find out:

1. The differences within the normals, within the C P
popul ati on and between the nromals and C. P. population in
terns of:

a) I|solated DDK tasks.

b) Conbi ned DDK t asks.

c) Isolated Vs conbi ned DDK tasks.

d) The cognate pairs anong the isolated and conbined

DDK t asks.

e) Devel opnental trends across the age groups.

The tabulated data was subjected to di scrimnate
anal ysis using conputerized statistical software package
(Canoni cal Discrimnate Anal ysis). The neans and correl ation

matri X scores were obtained.

| . a) PERFORMANCE OF NORMALS ON THE | SOLATED DDK TASKS:
Table-2 depicts the nmean values for the isolated DDK

tasks in nornmals.
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GROUPS AGE RANGE 1 2 3 4 5 6 7 8 9 10 11

A 4.1-8 yrs 99.3 103.6  97.3 99. 3 99.7 94. 3 99.7 97.1 97.3 108 121. 13
B 8.1-11 yrs 108 108 102.7  106.7 116 94.7 125.3 110.7 118.7 124 145. 3
C 11.1-15 yrs 114 115.2 121.2 113.2 108 128.4 129.6 123.6 118.8 126 130. 8

TABLE-2: Showing the mean values of the isolated
diadochokinetic tasks in normals.

[Lips: 1 = UI; 2 = IU; Jaw: 3 = AI: 4 = IA;

Tongue: 5 = PD; 6 =DD; 7 = GD; 8 = DG: 9 = DG: 10 = GD;

Velopharynx: 11 = MM]. ? " ’



The cognate pairs in the DDK tasks wore further
anal ysed for the group of subjects (ABC) in normals and C P.
This was done to look at the performance differences if any,
when cal culated in percentages for the transition within the
cognate DDK pairs. For exanple in isolated |lip DDK task, for
the cognate pair U1 and I-U the DDK nean scores for the
ABC groups were conpared and the transition which obtained a
hi gher nmean score than its cognate was noted down. The
better performances were converted into percentage scores.
In this exanple (Table-2 (i)) the I-U transition in DDK task
was perforned better than the U I task 100% of the tine.

Table-2(i), (ii) and (iii) shows the conparison of DDK

scores in percentage for groups A, B and C for the cognate

DDK  tasks.
1. LIPS
Roundi ng to Spreading Spreadi ng to Roundi ng
(ur) (1Y)
% 100%

Table-2(i). Show ng the conparison of |j
isolated DDK cognate tasks for aii th
three age groups.

Opening to Spreading Spreadi ng to Opening
(A) (1A

66. 6% 33.3%

Tabl e-2(ii). Show ng the conparison of |aw
Isolated DDK cognate tasks for all the three
age groups
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3. TONGUE:

Dent ai Ret r of | ex dottal Dent al Ret r of | ex d ottal
to to to to to to

Retrof lex Dental Dent ai d ottal dottal Ret r of | ex
(dd) (dd) (gd) (dg) (dg) (gd)
66. 6% 33.3% 100% 0% 0% 100%

Tabl e-2(iii). Showi ng the conparison of tongue isolated

DDK cognate tasks for all the three age groups.

4. VELOPHARYNX: In general, the scores of velopharynx are
found to be higher as conpared to the other isolated DDK

t asks.

From the above results and Graph-i, wo can infer
that there is a dvelopnental trend seen in the nornal
popul ation for the isolated DDK tasks. This is in
accordance wth studies conducted by Fletcher (1972) who
reported an increase in the DDK rates at each successive age
group from?7 to 13 years and Bl omguist (1950) who found a
significant difference in the age groups of 9 and 11 \year

old children in the DDK task performance.

W can also infer that in the isolated DDK tasks
involving the lips, spreading to rounding tasks is better
than rounding to spreading DDK tasks. In the Jaw DDK tasks,
opening to spreading is better than spreading to opening
t asks.

Tasks wth the involvenent of Lips show that the

per f or mance of
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GRAPH-1: Showing the developmental
trend In Isolated DDK tasks In

normals.
DDK SCORES
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DDK TASKS
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[Lips: 1 = UIL; ‘? = IU; dJdaw: 3 =
Tongue: 5 = DD;"7 = GD; 8 = DG;
Velopharynx: 11 = MM].
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a) dental to retroflex is better than retroflex to
dent al .
b) glottal to dental is better than dental to
glottal .
c) glottal to retroflex is better than retroflex
to glottal.
The vel opharynx tasks has been perforned better

than all the other isolated DDK tasks.

| . b) PERFORMANCE OF NORMALS ON THE COWVBI NED DDK TASKS:

Tabl e-3 shows the conbi ned DDK performance of age
groups A, B and C

Table-3 (i), (ii), (iii), (iv), (v) and (vi) shows
the DDK scores in percentage for groups A, B and C for

cognate DDK tasks (conbined tasks) for normals.

1. LI PIAW
Roundi ng Qpeni ng Spr eadi ng Openi ng
to to to to
Openi ng Roundi ng Openi ng Spr eadi ng
(up) (AU) (1A (A)
100% 0% 0% 100%

Tabie-3 (i). Show ng the conparison of lip - jaw
DDK task cognates of ail the three age groups.
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2. LI P VELOPHAHYNX

Roundi ng Bi | abi al Spr eadi ng Bi | abi al
to to to to
Bi | abi al Roundi ng Bi | abi al Spr eadi ng
(UM (MJ) (1M (M)
0% 100% 0% 100%

Tabie-3(ii). Showing the conparison of Ilip
vel opharynx DDK task cognates of all the three
age groups.

3. LIP TONGUE:

Spreading Dental Rounding Dentai Spreading Retroflex

to to to to to to
Dent al Spreading Dental Rounding Retrofiex Spreading
(ID) (DI) (UD) (DU) (ID) (DI)
33. 3% 66. 6% 0% 100% 0% 100%
Tabl e-3(iii)
contd. ..

Rounding Retrofiex Spreading Qottal Rounding dottal
to to to to to to
Retrofiex Rounding dottal Spreading @ottal Rounding
(UD) (DU) (1G (4d) (@ue) ()
0% 100% 0% 100% 0% 100%

Tabl e-3(iii). Showwng the conmparison of |ip - tongue
DDK task cognates of all the three age groups.

4.  JAW VELOPHARYNX:

Opening to Bil abi al Bil abial to Opening
(AM (MA)
0% 100%

Tabl e-3(iv). Showi ng the conparison of jaw -
vel opharynx DDK task cognates of all the three age

gr oups.
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5. JAW TONGUE

Openi ng Dent al Opendi ng Aottal Opening Retrofiex

to to to to to to
Dent al Openi ng dottal Openi ng Retrofl ex Qpening

(AD) (DY (AQ (GA) (AD) (DA)

% 100% 0% 100% 0% 100%

Tabl e-3(v). Showi ng the conparison of jaw - tongue DDK
task cognates of all the three age groups.

6. VELOPHARYNX TONGUE:

Dent al Bi i abi al Retrofl ex Bil abi al d ottal Bi | abi a

to to to to to to

Bi i abi al Dent al Bi i abi al Retrofi ex Bil abail dotta
(DAM) (MAD) (DAM) (MAD) (GAM) (MAG)
66. 6% 33. 3% 100% 0% 0% 100%

Tabl e-3(vi). Showi ng the conparison of vel opharynx -
tongue DDK task cognates of ail the three age groups.

From Tabie-3 we can infer that in the conbined DDK
tasks, the age groups of 4.1 to 8 years have perforned
poorly as conpared to the other groups. The age group of
8.1 to 11 years have perforned better than the others. This
could be because the school children selected between 81 to
11 years were of a higher socio- economic status than
children belonging to 11.1 to 15 years who were of a |ower

soci o economi ¢ status.

From Table-3(i), (ii), (iii), (iv), (v) and (vi)
we see that in the lip jaw task, rounding to opening task
is better than opening to rounding tasks and opening to
spreading is better than spreading to opening. In the lip

vei opharynx task, biiabial to rounding is Dbetter t han
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rounding to bilabiai and bilabial to spreading is better

than spreading to bilabial. In the lip tongue DDK tasks, we

find that:

i) dental to spreading is better than spreading to dental,

ii) dental to rounding is better than rounding to dental,

iii) retroflex to spreading is better than spreading to
retrofl ex.

iv) retrofles to rounding is better than rounding to
retroflex

v) glottal to spreading is better than spreading to glottal,

vi) glottal to rounding is better than rounding to glottal.

In the Jaw vel opharynx task we find that bil abial to

opening is better than opening to bil abial.

From the jawtongue tasks, we infer that dental to
opening task is better than opening to dental task, glotta
to opening is better than opening to glottal and retrofelx

to opening is better than opening to retroflex task.

In the vel opharynx-tongue tasks, we see that dental to
bi | abi al is better than bilabial to dental, retroflex to
bi | abi al is better than bilabial to retroflex, bilabial to

glottal is better than glottal to bilabial.

From the above findings, we can infer that t he
transition from consonant to vowel is always easier than

vowel to consonant transitions. This is in accordance wth
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st udi es conducted by Blonmguist (1950) who chose t he

consonant to vowel conbination tasks for testing DDR rates.

l.c) OCOWARISON CF |ISQATED Vs COMBINED DDK TASKS IN
NORNVALS:

Tabies 4, 5 6, 7, 8 9, 10, 11 and 12 shows the nean
values of the isolated Vs conbined DDK tasks and correlation

val ues of the three age groups.

Age groups Li ps Lip jaw
A 101. 45 102 .65
B 108 105.3
C 114. 6 123.6
r = .80

Tabl e-4. Show ng the conparison of Lips Vs
Lip-jaw DDK tasks in ail the three age groups.

Age groups Li ps Li p vel opahrynx
A 101. 45 123. 55
B 108 144.5
C 114. 6 127. 8
r = .72

Tabl e-5. Showi ng the conparison of Lips Vs
Li p-vel opharynx DDK tasks in all the three age groups.

Age groups Li ps Li p tongue
A 101. 45 130. 26
B 108 145
C 114. 6 126. 3
r = .72

Tabl e-6. Showi ng the conparison of Lipa Vs
Li p-tongue DDK tasks in all the three
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Age groups Jaw Lip jaw

A 98. 3 102 .65

B 104. 6 105 .3

C 117. 2 123 6
r = .76

Tabl e-7. Showi ng the conparison of jaw Vs
Lip-jaw DDK tasks in all the three age groups.

Age groups Jaw Jaw vei opharynx
A 98.3 133.2
B 104. 6 159.1
C 117. 2 135
r = .48

Tabl e- 8. Showi ng the conparison of Jaw Vs
Jaw vel opharynx DDK tasks in all the three age
gr oups.

Age groups Jaw Jaw tongue
A 98. 3 116 .5
B 104. 6 141. .6
C 117.2 123 .6
r = .50

Tabl e-9. Showi ng the conpari son of Jaw Va
Jawtongue DDK tasks in all the three age groups.

Age groups Tongue Li p tongue
A 99. 35 130..2
B 114.9 145 .1
C 122. 4 126 .35
r = .50

Tabl e- 10. Showi ng the conparison of Tongue Vs
Li p-tongue DDK tasks in all the three age groups.
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Age groups Tongue Jaw tongue

A 99. 35 116 .5
B 114.9 141 .6
C 122. 4 123..6
r = .74
Tabl e-11. Showi ng the conparison of Tongue Vs

Jawtongue DDK tasks in all the three age groups.

Age groups Tongue Tongue vol opahrynx

A 99. 35 94.75

B 114.9 141. 78

C 122. 4 118.8
r = .72

Tabl e-12. Showi ng the conparison of Tongue Vs
Tongue-vel opharynx DDK tasks in all the three age
gr oups.
From the above tables, the findings may be sumarized
as follows:
Better correlation Poor correlation
1. Lip Vs Lip jaw Jaw Vs Jaw tongue
2. Lip Vs Lip vel opharynx Jaw Vs Jaw vel ophar ynx
3. Lip Vs Lip tongue Tongue Vs Lip tongue
4. Jaw Vs Lip jaw
5. Tongue Vs Jaw Tongue
6. Tongue Vs Vel opharynx tongue.
(Better correlation means that the taks are simlar to each
other and poor correlation neans that the tasks are

different).
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From the results it is seen that in normals, the jaw
tongue and j aw vel opharynx conbi ned DDK tasks performance is
better than the Jaw DDK tasks. This could be becuase the
transitions in the Jaw DDK tasks (Al & IA) my be nore
conplicated than Jaw tongue or Jaw- vei opharynx transitions.

The tongue DDK task performance is poorer than |lip
tongue performance. This could be because the transitionsin
the tongue DDK tasks (DD, DD, GD, DG DG GD) may be nore

conplicated than the |ip-tongue transitions.

I1.a) PERFCRVANCE CF C P. ON THE | SOLATED DDK TASKS:

Table 13 depicts the nean values for the isolated DDK
t asks.

Tabl e-13(i), (ii) and (iii) shows the conparision of
DDK tasks scores in percentage for the groups D, E and F for

cognate DDK tasks.

1. LIPS
Roundi ng to Spreading Spreading to Rounding
(u) (0
66. 6% 33.3%
Tabl e-13(i). Showi ng the conparison of Lip
Isolated DDK cognate tasks for all the three age
groups.
2. JAW

Qpeni ng to Spreading Spreading to Opening
(A) (1A

66 . 6% 33. 3%

Tabl e-13(ii). Showi ng the conparison of Jaw
isolated DDK cognate tasks for all the three age
groups.
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4.1-8 yrs 67.2 65.4 64.8 70.8 69 67.2 66 63 65.4 71.4 57.6
8.1-11 yrs 77.3  79.3 93.1 747 787 77.3 78 73.3  73.3 833 70.7
11.1-15 yrs 85.5 84 82.5 79.5 78 69 73.5 73.3  67.5 72 67.5

TABLE-13: Showing the mean values of different isolated
diadochokinetic task performance in the C.P. population.
UI; 2=IU; Jaw: 3=AI; 4=IA; Tongue: 5=QD; 6=I;}p1: 7=GD;

r[|l)G; 9=DG; 10=GD; Velopharynx: 11=MM].

[Lips:

1
8



3. TONGUE

Dent ai Ret rof | ex dottal Dent al Ret r of | ex Qottali
to to to to to to
Retrof | ex Dental Dent ai G ot t ai G ottal Ret r of | ex
(dd) (fjf\_!) (gd) (dg) (dg) (£d)
100% 0% 100% 0% 0% 100X
Tabl e-13(iii). Showi ng the conparison of tongue isolated

DDK cognate tasks for all the three age groups.

4. VELOPHARYNX: In general, the scores of vel opharynx tasks
have been conpartively lesser than the other isolated task

per for mances.

From the results of table 13(i),(ii)and(iii), we can
infer that in the lip tasks rounding to spreading is Dbetter
than spreading to rounding. In the jaw task opening to
spreading is better than spreading to opening. In the tongue
tasks, dentai to retroflex is better than retroflex to
dental, glottal to dentai is better than dental to glottal
and glottal to retrflex is better than retrofiex to glotta

t asks.

The vel opharynx scores are conparatively lower in the
C.P. population in all the three groups, I ndicating that
this could be due to a nuscular weakness leading to a
vel ophar yngeal insufficiency. This is in accordance wth
studi es done by Canter (1965b) who found that the dysarthric
groups show inpaired ability to perform rapid novenments of

tongue tip and vel opharynx articulatora. This task could be
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used to test the velopharynx structure in the C P
popul ation as it was concluded in the study by Raj kumar and
Rajupratap (1990) that /pam could be used as a test for

i nsufficient velopharyngeal closure.

W also find that age groups 81 to 11 vyears have
performed better than the other groups. This could be due
to a sanpling error, where the age group of 81 to 11 years
were |less severly affected and had a higher |anguage |evel

as conpared to the other groups.

1. b) PERFORMANCE OF C. P. POPULATION ON THE COVBI NED DDK
TASKS:

Tabl e-14 Showing the nmean values of the conbined DDK
task performance in C P popul ation.

Tabl e-14(i), (ii), (iii), (iv), (v) and (vi) Show ng
the conparison of DDK scores in percentage for groups D, E

and F for cognate DDK tasks.

1. LI PJAW
Roundi ng Openi ng Spr eadi ng Openi ng
to to to to
Openi ng Roundi ng Openi ng Spr eadi ng
(UA) (AY) (1A (A)
33.3% 66. 6% 66. 6% 33. 3%

Tabl e-14(i). Showi ng the conparison of Lip Vs
Li p-jaw cognate DDK tasks of all the three age groups.
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2. LI P VELOPHARYNX:

Houndi ng Bi i abi ai Spr eadi ng Bi i abi ai
to to to to
Bi i abi ai Roundi ng Bi | abi al Spr eadi ng
(UM (M) (1M (M)
33.3% 33.3% 66. 6% 66. 6%

Tabl e-14(ii). Showi ng the conparison of Lip-
vel opharynx cognate DDk tasks of all the three age
groups.

3. LIP TONGUE:

Spreadi ng Dental Roundi ng Dent al Spreadi ng Retroflex

to to to to to to
Dent al Spreadi ng Dent al Rounding Retroilex Spreading
(ID) (}j)l) (U(]j)) (DU) (ID) (DI)
33. 3% 66. 6% 0% 100% 0% 100%
contd. ..

Roundi ng Retroflex Spreading dottal Rounding dottal
to to to to to to
Retrofiex Rounding Gottal Spreading G ottal Roundi ng
(UD) (DU) (1IG) (GI) (UG) (GU)
0% 100% 0% 100% 0% 100%

Table-14(iii). Showi ng the conparison of Lip-tongue
cognate DDK tasks of all the three age groups.

4. JAW VELOPHARYNX:

Opening to Bil abial Bil abial to Opening
(AM (MA)
0% 100%

Tabl e-14(iv). Showi ng the conparison of |jaw
vel opharynx cognate DDK tasks of all the three age

gr oups.
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5. JAW TONGUE:

Openi ng Dent ai Opendi ng Gottal Opening Retrofiex

to to to to to to
Dent ai Openi ng Gottal Openi ng Retrofi ex Opening
(AD) (DA) (AG (GA) (AD) ( DA)
0% 100% 0% 100% 0% 100%

Tabl e-14(v). Show ng the conparison of Jawtongue
cognate DDK tasks of all the three age groups.

6. VELOPHARYNX TONGUE:

Dent al Bi | abi al Retrofl ex Bil abi al dottat Bi | abi al

to to to to to to
Bi | abi al Dent al Bi | abi al Retrof | ex Bil abail Gotta

(PAM) (MAD) (DAM) (MAD) (GNM) (MAG)

100% 0% 33. 3% 66. 6% 100% 0%

Tabl e-14(vi). Showi ng the conpari son of veiopharynx-
tongue cognate DDK tasks of ail the three age groups.

From tables-214(i), (ii),(iii),(iv),(v) and (vi) no can
infer the foll ow ng:
In the 1iip jaw task opening to rounding is better than
rounding to opening and spreading to opening is better than
opening to spreading. In the iip velopharynx task bil abi al
to rounding is better than rounding to bilabial and bil abi al
to spreading is better than spreading to biiabia!. In iip
tongue tasks dentai to spreading is better than spreading to
dentai, dentai to rounding is better than rounding to
dentai, retroflex to spreading is better than spreading to
retroflex, retrofiex to rounding is better than rounding to
rotrofiex, glottal to spreading is better than spreading to

glottal and glottal to rounding is better than rounding to
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glottal. In the jaw vel opharynx task bilabial to opening is
better than opening to bil abial. In jawtongue tasks denta

to opening is better than opening to dental, glottal to
opening is better than opening to glottal and retrflex to
opening is better than opening to retroflex. In t he
vel opharynx tongue tasks we find that dental to bilabial is
better than bilabial to dental, bilabial to retroiiex is
better than retroflex to bilabial and glottal to bilabial is

better than bilabial to glottal tasks.

In the conbined tasks the 81 to 11 year age groups
have performed better than the other two groups. This could
again be due to higher I|anguage |evel because of intensive
speech and |anguage therapy and |esser severty of synptons
in this age groups.

I'1.c) COVPARI SON OF | SOLATED Vs COVBI NED DDK  TASK
PERFORVMANCE | N C. P. POPULATI ON:

Tabl es 15, 16, 17, 18, 19, 20, 21, 22 and 23 shows the
values of the isolated Vs conbined DDK tasks and correl ation

val ues of the three age groups.

Age groups Li ps Lip jaw
D 66. 3 75. 8
E 78. 3 78.2
F 84.7 80. 6
r = .82

Tabl e-15. Showi ng the conparison of Lips Vs
Lip-jaw DDK tasks in all the three age groups.
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Age groups Li ps Li p vel opahrynx

D 66.3 74..4

E 78.3 88.3

F 84.7 89..3
r = .75

Tabl e-16. Show ng the conparison of Lips Vs

Li p-vel opharynx DDK tasks in all the three ago
groups.

Age groups Li ps Lip tongue
D 66. 3 75.8
E 78.3 91.3
F 84.7 84.6
r = .74

Tabl e-17. Showi ng the conparison of Lips Vs
Li p-tongue DDK tasks in all the three age groups

Age groups Jaw Lip jaw
D 67.5 75.8
E 83.9 78.2
F 80. 25 80.6
r = .83

Tabl e-18. Show ng the conparison of Jaw Vs
Lip-jaw DDK tasks in all the three age groups

Age groups Jaw Jaw vel opharynx
D 67.5 80.9
E 83.9 100
F 80. 25 87.75
r = .63

Tabl e-19. Show ng the conparison of Jaw Vs
Jaw- vel opharynx DDK tasks in all the three age
groups.
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Age groups Jaw Jaw tongue
D 67.5 76 4
E 83.9 92 45
F 80.25 62 65
r = .71

Tabl e- 20. Showi ng the conparison of

Jaw Vs

Jaw-tongue DDK tasks in all the three age groups
Age groups Tongue Li p tongue
D 67 75. 85
E 77. 3 91.3
72.25 84 .6
r = .72
Tabl e-21. Show ng the conparison of Tongue Vs
Li p-tongue DDK tasks in all the three age groups
Age groups Tongue Jaw tongue
D 67 76. 4
E 77.3 92.4
F 72.25 92.6
r = .64
Tab! e-22. Showi ng the conparison of Tongue Vs

Jswtongue DDK tasks in all

Age groups Tongue
D 67
E 77.3
F 72.25
r = .78

Tabl e- 23.
Vel ophar ynx-tongue DDK tasks

the three age groups

Vel opahr ynx-tongue

67. 2
82.6
77

Showi ng the conparison of Tongue Vs
in all

the three age



From the above tabies, the findings may be summarized

as foll ows:

Better correlation Poor correlation
Lip Vs Lip jaw Jaw Vs Jaw vel opharynx
Lip Vs Lip vel opharynx Tongue Vs Jaw tongue

Lip Vs Lip tongue
Jaw Vs Lip jaw

Jaw Vs Jaw tongue

L R

Tongue Vs Lip tongue

7. Tongue Vs Vel opharynx tongue.
(Better correlation neans that the tasks are simlar to each

other and poor correlation neans that the tasks are

different).

The jawvel opharynx tasks are perforned better when
conpared to the jaw DDK task and the jawtongue tasks are
better than the tongue DDK tasks. Here we see that in the
C.P. population, the transitions of jaw veiopharynx and jaw

tongue are easier than the isolated jaw or tongue task.

The findings may have inoprtant bearing in dysarthria
t her apy, inplicating that DDK tasks of isolated structures
like jaw or tongue nmay be nore difficult to a dysarthric
partient as conpared to DDk tasks involving the alternate
movenments of coordinate articulatory structures such as jaw
vel opharynx and jawtongue. This observation is also

reflected in the normal group of subjects. However, this
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fact needs to be wverified by future research in this

di rection.

I11. COVPARI SON OF DDK TASK PERFORMANCE BY NORMALS AND C. P.:

From the nean tables and the graphs we observed that
normais have performed better in all the isolated and
conbined DDK tasks when conpared to the C. P. population
This was earlier highlighted in studies conducted by Heltman
and Peacher (1943); Canter, (1965b); Hedges, (1955) and
Roshni, (1992) who found that the cerebral palsied subjects
al ways perfornmed poorer than the normals in all the DDk
tasks. O her studies by Dworkin, Aronson and Mul der (1980)
found that C P. popul ation had a less tongue force as
conpared to normals. This could be one of the reasons for a

inferior performance by the C P. popul ation.

Tabl e- 24 gi ves Lhe simlarties of DDK t ask

performances by normal and C P. popul ation

| sol ated & Conbi ned DDK tasks Normal s and C. P.

1. Jaw OQpening to spreading s
better in both groups

2. Tongue Dent al to retrofl ex,
glottal to dental and
glottal Lo retroflex is
better in both groups.

3. Lip vel opharynx Bil abial to rounding and
bilabial to spreading is
better in both groups.
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4. Lip tongue Dental to spreading, dental
to rounding, retroflex to
spreading, retroflex to
roundi ng, glottal to
spreading and glottal to
rounding is better in both
the groups.

5. Jaw vel opharynx Bilabial to rounding is
better in both groups.

6. Jaw tongue Dental to opening, glottal
to opening and retrflex
to opening is better in
both the groups.
7. Vel opharynx tongue Dental to bilabial is
better in both the groups.
Hence we see that there are sone simlarities in the
performance of normals and C. P. population on the DDK tasks,
even though the normals have performed superiorly on all the
DDK tasks. W can also infer that these DDK tasks, can be
used to test the oral notor structures of both normals and

C. P. popul ation sinultaneously.
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SUMVARY AND CONCLUSI ONS

The present study was ained at finding out the

rel ati onships between the different oral structures a t he
di adochokinetic tasks in the normals and the cerebra

pal sied population. The study also ained at conparing the
performance of different age groups in normals and CP.
subjects on the isolated, conbined and isolated Vs conbined
di adochoki netic tasks, cognate pair conparison on the
different DDK tasks and to see if a devlopnental trend

exists in the normal and C P. popul ation.

The subjects taken for this study were 57 (thirty
normals and twenty seven cerebral palsied) in the Age range

of 4 to 14 years.

The chosen diadochokientic speech task required the
active participation of the articulators, that is the tips,
jaw, tongue and velopharynx. Also a conbination of the
above structures nanely lip - jaw, jaw - tongue, lip -
vel opharynx, lip - tongue, jaw - vel opharynx and vel opharynx
- tongue were selected to neasure the conbined action of the
oral structures.

The subjects were required to repeat rapidly the
i sol ated and conbi ned di adochokintic tasks for a duration of
five seconds with least distortion in the speech sounds. The

nunber of phonenes for five seconds was counted wusing the
Count by Tinme' nethod. The final scores of five seconds was
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converted to per mnute scores and were subjected to
statistical analysis. The follow ng summarizes the findings
of the study.

1. The normals have shown a better performance in terns of
di adochoki netic scores in all the diadochokinetic tasks
conpared to C. P. popul ation.

2. Table-25 shows the performance of normals and C P. on

di fferent di adochokinetic tasks.Mbst of the tak performedces were
simlar in both groups,through quantitatively, noram | have
perfornmed better.

3. | sol ated Vs conbined performance Yn normals shows that
jaw - tongue and jaw - velopharynx diadochokientic t ask

performance were better than jaw diadochokinetic t ask
performance. The lip - tongue performance was better than
l'ip di adochoki netic performance.

4. Isolated Vs conbined performance in C P. popul ation shows
that jaw - vel opharynx di adochokinetic task was better than
jaw di adochokinetic task and jaw - tongue was better than
j aw di adochoki netic task.

| MPLI CATI ONS OF THE STUDY:

1. The di adochokinetic tasks tested in this study show many
simlarities between the performance of C.P. and normals
al t hough quantitatively normals have perfornmed better in al
the tasks. Thus , these tasks could be wused as an

assessment tool for both normal and C P. popul ation.

2. It is seen that some of the diadochokinetic tasks
involving the isolated structures like jaw or tongue are
nore difficult to normal as well as CP. children when
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conpared to the conbined structures like jaw - vei opharynx
and jaw - t ongue, suggesti ng t hat t he conbi ned
di adochoki netic tasks nmay be introduced before the isoiated
tasks in the therapeutic interventions for CP

3. Like the normals, the transitions involving consonant to
vowei in diadochokinetic tasks are easier than vowei to
consonant transitions for the CP. and hence, consonant-
vowel conbinations <couid be taken up before the vowei-

consonant production in therapy.

LI M TATI ONS G- THE STUDY:

1. A developnental trend in the performance on different
di adochoki netic tasks in normals was not observed except for
the isolated DDK tasks, probably because the higher age
group children (11.1 to 15 years) were selected froma | ower
soci 0 econom ¢ status in the school due to non-availability

of subjects.

2. A developnental trend in the CP. population on the
di fferent diadochokinetic tasks were not observed probably
because the 8.1 to 11 years children selected for this study
were undergoing intensive speech and |anguage therapy and
hence had a higher |anguage level than the 11.1 to 15 years
age group.

3. Conparison of nale to female performance in both C P. and
normal s could not be done due to small sanple size.

4. Only one judge was used to tabulate the diadochokinetic
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task production due to tinme restrains.

SUGGESTI ONS FOR FURTHER RESEARCH:

1. To study the performance of a larger group of normal and
C.P. population on the different diadochokinetic tasks.

2. To study the performance of diadochokinetic tasks on the
sub-groups of C.P. like athetoid, ataxic, mxed etc..

3. To conpare the results of the study with diadochokinetic
tasks consisting of other consonants and vowel conbinations
whi ch were not included in the present study.

4. To neasure the diadochokinetic tasks with other nethods
li ke "Time by Count' nmet hod and instrunents li ke

Spectrograph and to conpare their results with this study.
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