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| NTRCDUCTI ON

Human neur onot or system i nvol ves a conpl ex act. For
any notor act to take place a coordination in terns of
nuscl e strength, speed of novenent, appropriate range of
excur sion, accuracy of nmovenent, notor steadi ness and
nuscle tone is required. Danage that inpairs one or nore
of these neuronuscul ar functions nmay affect notor produc-

tion.

The speech, non-speech and feeding skills are notor
acts. This fact is supported by nmany researchers such
as H xon and Hardy, 1964; Netsell, 1986 and few ot hers
for speech act? Gallender, 1979 for non-speech act and
Quyton, 1986, Logenman, 1986 and others for feeding act.
Apart fromthis, studies have been quoted stating the
rel ati onshi p between the speech as agai nst non-speech
and feeding skills. The former relationship was supported
by Foerster way back in 1951 foll owed by H xon and Har dy,
1964; Netsetl, 1986 and others as sharing a common system
(as per Stark, 1985). The controversy is 'QGeen even

t oday.

Studies on the latter relationship (speech vs. feed-
ing act) was conducted by Mysak, 1959; Sheppard, 1964;
Fl etcher, 1961 and ot hers.



They reveal that although individuals with feeding
probl em exhi bit speech probl ens, either speech/feeding
def ect cannot be held as a causative factor for the
| mproper functioning of the other act. Instead, it nay

be consi dered as being contributory.

The rel ationship between feedi ng and non-speech
was not evident in the literature. Enphasis on the
feeding and vegetative function in Cerebral palsied (CP)
chil dren have been pl aced by many researchers nanely
Scherzer and Tscharnauter (1982), H xon and Har dy(1964)
and nmany others. According to themCP children face
difficulty at various stages of deglutition with varying

degrees depending on the severity of involvenent.

A summary of the devel opnental trend as seen in
normal s for the speech, non-speech and feeding act,
enable the clinician to conpare the skills as exhibited
by a CP individual to that of his normal peers. This
boosted the idea of scrutinizing the relationship between
the three notor acts in CP population in the formof an

assessnent scal e.

An assessnent scal e enconpassing all the 3 acts has
not been deviced till now Such a scale will lay the
foundation for the related professionals to construct the

t herapeuti c program



OBJECTI VES:

Maj or objectives of this study include (a) Conparison
of the performance of CP popul ati on as agai nst nornmal s for
devel oprental trends in feeding speech and non-speech skills.
(b) To assess the status of the 3 skills in theCP types
(nanely spastic, athetoid and m xed) and rate themin the

hei rarchy of severity.

BR EF PLAN CF THE STUDY:

a) Devel opnent of the test protocol:

Based on the literature and the format available for
testing normal children (ie. Kavitha (1989); Jyothi, (1990);
and Vitali test (1986) a new format will be constructed to
assess the feedi ng speech and non-speech skills. The
speech activities include production of all the speech
sounds which require the active articulators such as |ips,
jaw, tongue and velum Apart fromthese the test will also
tap the efficiency of the respiratory and |aryngeal systens

to sone extent.

Non-speech activities include the active participation
of the above nentioned articul ators, while performng non-
speech novenents such as |ip protrusion, retraction flapping
t he tongue and ot her novenents. To tap the feeding act the
food itens will be chosen so as to satisfy the foll ow ng

criteria:



(i) | ncorporate a range of consistency fromliquids to
solids to check on the intra oral bolus manipul a-
tion,

(ii) Be easily accessible for testing.

b) Administration of the test:

The test will be adm nistered on CP population with

age ranging from4 years to 17 years.

c) Devel opnent of sem -quantitative scale:

A sem quantitative scale will be utilized to rate the
performance of the subject on all the three tasks(speech,

non-speech and feeding).

d) Analysis of the data collected:

The raw data so obtained will be subjected to stati -

stical analyses and the results discussed.

e) Inplications:

i) The abilities of the CP children in performng the speech
non-speech and feeding acts can be assessed to evaluate the
basal age of the children in these 3 skills. . This can further
act as a baseline for diagnostic evaluation and therapeutic
assessnent .

i) Extent of correlation between the speech, non-speech and
feeding skills within the different groups of CP popul ation

can be studi ed.



REM EW OF LI TERATURE

Section-1:

1.1 Speech as a notor act:

Language is said to have evol ved as a conmuni cati on
systemto interfere "man's intellect with his peripheral
appar at us" (St uddert - Kennedy, 1980). Speech i s t he notor
acousti c expression of |anguage and speech notor control
Is the notor afferent nechani sns that direct and regul ate
speech novenents. The afferent nechanics essential to
normal speech notor control are auditory and somat o-affe-
rent. Sonatoafferent includes all informations arising
fromthe nuscul oskel etal systemduring posture and nove-

nments.

Speech notor control being an acquired notor skil
Is learned through the imtation of acoustic patterns

provi ded by an "adult nodel " of the | anguage. (Netsell, 1986).

In speech, as with other notor control skills, the
nost fundanmental questions are "what is being directed?"

and "what is doing the regulating"?

Concerning the latter conbinations of "elenentary units
of behaviour (like reflexes, servo mechani sns and oscill ators)
have been used to descri be the apparently conpl ex behavi ours

in lower animals. Acentral regulated i ssue concerns the



extent to which different "units of behaviours" are
recruited for the various speech and vegetative notor
tasks of the sane nuscul oskel etal structures. For eg.
the gag and swal low refl exes are inhibited or suppressed
during speech production and it is doubtful that ele-
nments of these are sonehow sel ectively recruited for
speech purposes (Scheibel, 1979). It is hypothesized

t hat speci al i zed neuronal connections and patterns of
nuscl e activation are devel oped for the notor skill of

speech (H xon and Hardy, 1964; Netsell, in press).

A corollary of this hypothesis is that speech nove-
nments nust be practiced in order that these neuronal and
nuscl e activations be realized. Contrary to certain
clinical practice, there presently exists no experinental
evi dence that vegetative patterns are pre-requisites
for speech notor control or that their practice wll

facilitate the energence of speech novenents (H xon and

Har dy, 1964).

Concerning, what is being controlled or directed,
it is also likely that the node, or strategy of control
to the sane nmuscul oskel etal structures varies with the
novenent requirements ie the goal being demanded (G anit,

1977 and Levik, 1979).



Researchers |i ke Netsel |, (1984); Fol ki ns and Abbs, (1982);
Fol ki ns and Abbs, Kent and Forner (1980); Thormas and H xon
(1979), H xon and Hardy (1964) and a few ot hers vi ew speech
activity as a notoric phenonenon. This inplies that this
speech not or behavi our can be placed in a simlar devel op-
nental schedul e, just |ike the devel opnental m | estones of

ot her general notor behavi our.

This is logical enough because the two of themhave a
fewtraits in conmon. For instance speech is probably
evoked by wel | established patterns of CNS due to repeated
reinforcing and nai ntenance of reiterated pattern (H xon
and Hardy, 1964) |ike inother notor novenents. Both becone
autonatic wi th establishment of such neuronal patterns
(Palliard, 1960). Both are nade up of conpl ex set of
strategies to transformdi screte input into continuous nove-
ments (Stevens, 1973). Both have a feed forward system
whi ch ensures efficient use of the novenent patterns

(Hunphrey and Reed, 1973).

Li ke any ot her notor behavi our speech too devel ops from
arelatively rigid primtive pattern to nore vari abl e ones.
It is seen that as a child grows there is inproved contro
and he/ she devel ops the ability to vary the notor processes

in order to neet the specific needs of the task (Starkey, 1985).



Speech production neets the general requirenents of
afinenotor skill viz; it a) is perforned with accuracy
and speedy (b) uses know edge of results; (c) is inproved
by practice; (d) denonstrates notor flexibility in achiev-
inggoals; and (e) relegates all of this to autonatic control,
wher e' consci ousness' is freed fromthe details of action

plans (Wl ff, 1979).

As a notor skill, speech is goal directed and afferent
guided. The goal is to produce the appropriate acoustic
patterns via flexible notor actions that are fornmed and nmai n-
tained by "auditory images'. These auditory inmages inturn
becone yol ked to the notor and somato afferent patterns

used to generate them

1.2 Non-speech as a notor act:

Non- speech activities are otherw se terned as vege-
tative activities. Based on the evidence as supported by
Abbs, (1982); Netsell (1984) and ot hers who consi der speech
activity as a notor act because speech is placed in a devel op-
mental schedul e, the non-speech activities too show a deve-
| opnental trend. Sucking and swallowi ng refl exes that appears
soon after birth, conmes under voluntary control by 6 nonths
of age. Sucking action follows the primtive sucking pro-

cess. The novenents of sucking invol ve the nani pul ati on of



t he circunoral rnuscul ature or muscles surroundi ng the nout h,

and all structures within the nouth.

Sucking is a coordinated effort involving the rhythm cal
punpi ng and squirting actions of the tongue, mandi bl e and

soft pal ate nmuscles (Gl | ender, 1979).

I n sucking, the facial nerve responds by setting up
reflexes that involve the circunoral muscles. This action
correl ates and conbines all novenents wi thin the nouth which

enabl es the swallowing pattern to occur.

Biting act follows the primtive reflex. This reflex
is present at birth and is generally under voluntary control
by 5 nonths of age. It is one of the sequential stages in
oral devel opnent. The biting reflex precedes the chew ng
novenents. It is described as an i nmedi ate shap ing or
sudden cl osure of the mandi bl e when anything is placed in
the mouth. This is a reaction to stimulation which causes

t he masseter nuscles to contract w thout any warning.

As a nornmal process biting follows inbibition where in
after food intake the food is placed between t he incisors,
and | ater between the nolars especially for hard food sub-
stances. This process is required to break the food into
snmal l er pieces in order to carryout the next activity which

i s chew ng.



-10-

Chewing is a learned and acquired skill. Initial attenpts
to chew are usually up and down novenents which only hel ps in
conpressing the food against nolars and pal ate but later to
permt griding of particles to facilitate swallow ng and di ge-
stive process, rotatory chew ng or side to side is devel oped

which is nmastered by 3 years of age.

Unl i ke speech, non speech activity cannot be consi dered
a goal directed act. On the other hand, it can be consi dered
as a continuous activity with sucking, biting, chew ng and

swal lowing following in a heirarchy of |learnt activities.

1.3 Feedi ng process as a notor act:

Renoving food fromthe container and transfering it to
the nouth is feeding. Gll ender, (1979) defines feeding as a
series of sequential steps necessary to get the food to the
nmouth. Eating is the process of receiving the food in the
nmout h, processing it by nastication and preparing it for
swal | owi ng, thus conpleting the swallow pattern. The fornmer

is called inbibition while latter is deglutition.

During the act of inbibing, the |ips are used to transfer
fluid and solid food into the nouth and to retain the food
in the oral cavity during nastication (Quyton, 1986; Lund,

1987). The lips and cheeks assist the tongue in ensuring the



repl acenent of food between the teeth during chew ng.
Normal |y, as the food is placed in the nouth,the |ips close
and remain closed during all phases of swallow ng to keep

the food in the nouth anteriorly (Logenann, 1986).

Deglutition is the process whereby a bolus, liquid
or solid is transferred fromthe buccal cavity to the
stomach (Lund, 1987). This conplex continuous act inte-
grates notor perfornmance from several cranial somatic
system and coor di nat es autonom c systens within the eoso-
phagus and stomach. It directly incorporates the aspect
of tone, posture and reflex behaviours of head and or al
mechani sm (Scherzer and Tscharnuter, 1982). Thence, degl u-
tition aids in - (a) transporting food to stonach, hence
being significant for nutrition; (b) the subsidiary functions
I ncl ude di sposal of dust and bacteria | ader mucus conveyed
by ciliary action to the pharynx fromnasal passages and
sinuses, tynpanic cavities, larynx and tracheobronchial tree:
(c) the opening of the pharynx or the pharyngo tynpanic
t ubes acconpanying deglutition serves in pressure equaliza-

tion of the mddle ear cavity (Jones, 1979).

Deglutition act was assessed through techni ques such
as direct observation, cineradiographic studies as conducted

by Saunders, Davis and M|l er, (1951); Ardran and Kenp, (1955);
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Sl oan, Brummett and Westover, (1964); deall (1965); Mll,
(1965) and radi ographi c studies by Al kinson et al (1957);
Sokol et al (1966); M deofl urographi c techni que by

Logenmann (1986) etc. These have aided in demarcating the
three stages of deglutition (Magendie (1816); Wi nberg (1970)
and Jones (1979); Lund (1987) onthe basis of anatom cal

| and mar k t hrough whi ch they pass nanely - The oral stage;

- the pharyngeal stage; and -esophageal stage. 1In the
forth-comng topic the relationship between each process

agai nst the others shall be descri bed.

1.4: Relationship between the speech, non-speech and feedi ng

process (in normals):

There is a sustained interest directed towards rehabili -
tating the multiply handi capped CP children fromthe past few
decades. The programi ncl udes the use of oro-neuronotor
training techniques. This calls for attention towards the
st at enent whi ch becones a question, "Is speech an overlaid
function?' and "what is its relationship wth non-speech

and feeding activities.

1.4.1: Speech vs non-speech activity:

If we trace back the literature, we cone across severa
evi dences speaking for and against this relationship ieto

say speech and non-speech are -
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- Parallel and subserved at least in part by different
neuronal structures (Netsell, 1986).

- Share a common system (stark, 1985).

When we consider the central and peripheral structures
such as the neuronal vascul ar and nuscul oskel etal system the
speech and non-speech activities are found to have identical
connections. For instance we find that larynx was initially
devel oped in terns of evaluation to serve as a sphincter to
protect the respiratory trait fromaspiration of food. It
subsequently serves as a secondary structure in phonation
(Stark, 1985). The | ower portion of precentral gyrus regu-
| ates t he chewi ng and speech novenents. In patients with
lesion in this region have found to exhibit both dysarthria
and dysphagi a. Foerester (1951) proved that electrical stinu-
| ation of the lower third of the precentral gyrus of man ie
area 66, results in - rhythmcally coordi nated novenents of
i ps, tongue, jaw and soft palate - rhythmcal chew ng,
| i cking novenents and | oud smacking, grunting and groani ng.
MIler and Hardy (1962) have shown narked differences in
notor control of the tongue for speech and non-speech nove-

ments in children with cerebral pal sy.

In terns of Enbryonic differentiation Yakovl ev (1962)

used the principle of three layered structure in his discussion
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of human enbryol ogi cal devel opnent. The body representation
inthe two week enbryo inis 3 layers viz. the ectoderm
nmesoder m and endoderm  Yakovl ev (1962) surmses that the
vegat ati ve novenents have their nuscul oskel etal origin in

t he nesoderm and endoderm The neural controls for speech
are said to arise fromthe Mantl e and narginal |layers. Wile
t he neural mechani smfor vegetative novenents originate

primarily in the matrix and mantl e | ayers.

In short, although speech and non-speech activities may
share certain enbryonic origins, they also have separate
body and nervous systens origins in the enbryo. H xon and
Hardy (1964) postulated that the relation between restricted
nobility of articulatory structures during non-speech nove-
ment and the severity of speech physiol ogy problens of
children with CP was not sufficiently strong to use non-speech
novenents as firmpredictors of speech physi ol ogyprobl ent in
such children. H xon and Hardy (1964) hypot hesi sed that the
nost appropriate test of speech nmechani sns was to observe
vocal tract novenents during the production of speech. The
lumping of all vocal tract novenents other than speech into
t he "non-speech” category represents a senantic and concept ua
hazard. The nauronal nachinery and/or patterns of activation
responsi bl e for sucki ng, chew ng, swallow ng, blow ng, imtating

orofacial novenents, rapid alternating novenents (with or without
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sound production) and isonetric rmuscle contractions are hypo-
thesized to be different fromthose used for speaking (Dubner,
Sessl e and Storey, 1978; Netsell, 1980). The non-speech
behaviours are often useful in determning the | esion(s),

| ocus and general pat hophysi ol ogi ¢ consequence but the acti -
vati on of the speech neural mechani sns with neani ngful speech

may be the only valid test of function for the speech notor

syst em

Whi t aker (1976) found a centrifugal growth pattern of
the nyelin (beginning in utero) that progresses headward and

footward nostly along a vertical axis.

Life begins with the sub-cortical substrate for the
vegetative survival functions. As nyelination proceeds to
t he head and feet, the beginnings of talking and wal ki ng

appear around the end of the first year of life.

Gowth and maturation of the cerebral cortex proceeds
in acentrifugal pattern and at different rates in particul ar
areas (Mlner, 1976). The primary areas of the visual, notor,
somat osensory and auditory cortices becane nyelinated to
conplete a vertical hard wiring (longer |arger axons that
connect various centers of the neurons) of the long | oop,

fast acting pathways toward the end of the first year.

Secondary areas and association areas nyelinate in a

hori zontal direction as zones around these prinary centers.
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These horizontal devel opnments are regarded as critical to the
essenti al devel opnent of speech and | anguage and have no known

role in the regulation of vegetative novenents.

Smtheran and H xon, (1981) state that even in norna
speakers |aryngeal airflow during sustai ned vowel s i s gene-

rally lower than in GV syll abl es.

Shaughnessy, Lotz and Netsell (1981) stated that
| aryngeal resistance to airflow during nonsense syl | abl es can
be dramatically different fromthat recorded during meani ngfu

wor ds.

As agai nst Foerester (1951) and stark (1985) findings
Netsell in 1986 stated that speech commands originate in
t he cerebral cortex and non-speech activities are triggered

from stimulation of subcortical neurons.

1.4.2: Speech vs feeding activity:

Many speech pat hol ogi sts are of the opinion that
infantile oral feeding reflexes, if dimnished or absent,
may act as a contributing factor for |ong standi ng dysphagi a.
Abnor mal persi stence of crani o-oesophageal reflexes as seen
i n neurol ogi cal conditions, may interfere with speech pro-
duction (Msak, 1959, 1963, 1968; Sheppard, 1964). Sheppard
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in 1964 assessed the primtive oral reflexes affecting oral
and pharyngeal areas . The effect of ATNR and Moro refl ex
oninfantile oral reflexes was al so studied. |n subjects

wi th adequate feeding skills although not systematic, a high
| evel of speech proficiency and articul atory conpetency

was observed. This result partially supported the prescrip-
tion of feeding nanagenent in cerebral palsied. There have
been studies conducted to know t he rel ationshi p between tongue
thrust and speech activity. Basically during normal swall ow,
a vigourous pressing of the tongue either against or through
the teeth anteriorly or laterally occurs. The tongue nakes
a sweepi ng novenent agai nst the pal ate such that the food
gets mechanically injected into the pharynx and subsequentl|y
i nto the oesophagus. Wereas, during tongue thrust swall ow,
an insufficient elevation of the tongue occurs. Here the
tip and the anterior third of the tongue do not approach the
pal ate during any part of deglutition. Instead, the degl u-
tition act involves sucking nmovenent which is nade possible

by a tight oral closure or seal.

Thus we find that tongue thrust act is nore of a vegeta-
tive or non-speech act. To gain evidence regarding the rel a-
tionshi p between tongue thrust and speech defect there were
several studies conducted. Wyback in 1961, Fletcher, Casteel

and Bradl ey studied the rel ationshi p between tongue thrust
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swal | owi ng pattern and associ ated speech distortions in a
total of 1615 children, with age ranging from6-18 years.
In this group the incidence of tongue thrust swallow was
668, that of sibilants was 230 and that of simltaneous
visceral swallow and sibilant distortion was 180. It was
al so noted that the incidence of visceral swallow decreased

with increase in age.

Barrett in 1961 reported of persistent lateral |isping
In tongue thrusters. The sibilant distortion especially
in/s/ appeared to approach the sound of a lisp, but was
only mninmally observable, though clearly identifiable as

an articulatory deficit.

Subt el ny, Mestre and Subtelny (1964) report that
subjects with class Il division | mal oeclusion and tongue
thrust during swallowwere nore likely to have an associ at ed
lisp than subjects with the same type of nal occl usi on who

di d not have tongue thrust swall ow.

The proportion of |isping however was not significantly
high in the sanple with tongue thrust. Nearly 17%of the
sanpl e wi th nal occl usi on and tongue thrust had normal speech
and 17%wi th mal occl usi on wi t hout tongue thrust had def ec-

tive speech.
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The above study reveal s that although speech defect is
evident in tongue thruster in other words, tongue thruaters
way exhi bit speech defects but it is not necessary that tongue
thrust should act as a causative factor though it can act

as a contributing factor.

Rusel | (1984) reports that by stinulation and resistance
excerci ses, weak and uncoordi nated perioral nuscles show
I nprovenent in multiply handi capped ehildren and adul ts hav-
ing functional problens in eating and speech as a result of

anatom cal and neurol ogi cal deficits.

Most of the studies reviewed so far highlight the relation-
ship of speech activities with the non-speech vegetative acti -
vities and the feeding activities. The literature available
to the investigator however, does not provide any reference to
the rel ati onship between feeding activities and non-speech

activities in nornals.

Section-1I1:
2.1: Feeding and vegetative function in C.P. children:

The vital behaviour of successful feeding is insured from
t he onset through strong feeding refl exes, the rooting, suck-
swal low, bite and gag reflexes (Gallender, 1979). They are
al ready developed in foetus and are active in utero. From

t he begi nning the nornal baby denonstrates sone flexibility
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in this highly reflexive behaviour and the capability to
adjust to a variety of feeding situations. Infantile

f eedi ng becones nodified and mature in the growi ng i nfant.

CNS inpairnment frequently causes disturbances in this
hi ghly coordi nated and conpl ex behavi our and abnornal oral
devel opnent is found at a very early age. Choking and
aspiration may result when coordi nation between the different
feeding reflexes and breathing is disorgani zed and nay be
|ife threatening (scherzer and Tscharnauter, 1982). Adapta-
bility of feeding behaviour is often poor. Hence infants
with restricted feeding habits and limted diets, often

experience nutritional deficits (Stark, 1985).

If primtive and exaggerated feeding refl exes persists,
it results in stereotyped feeding behavi our which interferes
with normal function as a child grows ol der. Feeding sessions
may beconme unreasonably long while much food is |ost due to

uncoor di nated and abnormal swal | owi ng patterns.

The current section will reviewthe three stages of
feeding in CP popul ati on.

A) Oal phase invol venent incl udes

A. 1: Food inbibition and buccal cl osure Mavi nakere and S vanat han

(1986) stated that anterior seal of the lip is essential
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in skills of ingestion, retention, communication,
transportation and swallow These skills act as found-
ations in the devel opnent of feeding skills in CP

(Treharne, 1980).

Labi al involvenent in this group would include
the foll ow ng deviancies -

(i) MNormal lip novenent is deviant with labial immobility
or protrusion and retraction (H xon and Hardy, 1964,
Hardy, 1983).

(ii1) Inadequate lip closure (Hoberman and Hober man, 1960;
Rut herford, 1961, MDonal d and Chance, 1964).
(iii) Excessive habitualized nouth opening (Cickmay, 1981).

(iv) Tense and retracted lips (Oickmay, 1981)

(v) According to Stark (1985) inability to formlabial closure
during feeding or at rest after six nonths of age nmay be
suggestive of |abial weakness and nmay predict difficulty
i n the production of bilabial stops/labiodental frica-

tives.

A. 2: Invol verrent of nasticatory system In C P. popul ation

t he invol venent of the nmasticatory systemnmay range from
mninmal to severe degree. As in Leve's et al. 1980 study
on severely handi capped spastics and athetoids 'biting

and swal l owing of fered al nost no hazards to the majority -
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chewng a soft and firmbolus of food was acconpani ed by

wel | over 4/5 of the sanple".

Masticatory invol vement may include -

i) Malocclusion - An inpaired set of teeth in terns of condi-

tion and shape, acconpanying tongue thrust and abnorna
sucking patterns gives May to mal occl usion tongue thrust

and abnormal sucking patterns gives way to nmalocclusion in
the CP such as open bite, over bite and cross bhite. These
in turn aggravates the abnormality that exists in biting and

chewi ng pattern (Cickmay, 1981).

1) Problenms with lingual novenent - Deviancies in terms of

l'ingual novenent in the CP include the follow ng:

a) Deviation fromnormal tongue mobility in attenpting to
|l ateralize when protruded (H xon and Hardy, 1964? Hardy,
1983).

b) Restricted tongue novenments may range fromnovenent as an
inflexible mass to mldly inpaired gesture appearing as
being slow and inprecise. This nay create an anterior
hunmp with lingua alveolar contacts being nade with tongue
bl ade against the alveolar ridge,|ikew se there occurs a
posterior hunping for lingua - velar contacts (Stark, 1985).
In both instances, a major contribution to |ingual eleva-
tion is the associated mandi bul ar movement (Yost and
MM |l an, 1983; Stark, 1985).
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The oral dysphagics exhibit the fol | owi ng devi anci es -
Inability to lateralize the food material with tongue
and place it onto the grinding surface of the dentition.
Inability to crush the food iteminstead exhibiting a
conpensatory activity such as nmashing the food between
tongue and pal ate inplicating reduced tongue el evation
(Logemann, 1986).

Retention of food towards one site of the oral cavity
resulting due to weakness of the lingual mnuscul ature
together with facial nusculature (Steefel, 1981). The
food may fallinto the anterior or lateral sulcus

I ndi cating reduced | abi o-facial tension (Logemann. 1986).
Swal | owi ng behavi our fromthe opposite side is seen in
clientswith unilateral |ingual weakness (Lund, 1987).
Reduced | i ngual novenents prohibits collection of chewed
material into cohesive bol us.

This may lead to aspiration, due to premature |ots of

bol us into the pharynx.

(vi) AQients may initiate swalloww th food spread out

(Vi)

through out the oral cavity (Logenann, 1986)

Abnormal position of bolus which maybe either hel d agai nst
the incisors or on the floor of the oral cavity with
lingual retraction. This may be acconpani ed by tongue
thrust swalloww th bolus being pushed forward. A strong

tongue thrust may result in spillage (Logemann, 1986).
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(iii1) Inadequate mandi bul ar novenent incl udes: -

a) Persistence of primtive bitereflex (Palner, 1947);
Crickmay, 1981; Scherzer, and Tscharnuter, 1982) with a
thythmcal bite and rel ease pattern with vertical nove-
ments of the jaw.

b) Absence of chewing reflex (Crickmay, 1981; Stark, 1985).

c) Absence of voluntary biting and chewing (stark, 1985).

d) Restricted mandi bul ar opening with jaw deviation to the
weaker side or to the side with greater spasticity.

e) Slow and sluggish jawnovenents (Stark, 1985).

f) Mandi bul ar novenents may be adequate enough to attain
conpensatory novenent to assist |abial and |ingua
gestures (Stark, 1985).

g) Extensor thrust with spastic jawis a frequent finding
(Stark, 1985).

h) There appears to be a relationship between the nouth open-

ing pattern and the mandi bul ar facet slip (MFS) often seen

in CPs.

Hyper extension of the mandi bul ar (Sheppard, 1962) is
the nature of mouth opening pattern. The tonic nouth opening
may be maintai ned by secondary subluxation rather than con-

ti nued nuscle spasm (Stark, 1985).
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A 3: Oal Smallowin CP. The followi ng occur as a result of

neur ol ogi cal di sturbance -

(i) Moderate notor disability and | oss of precision in oral
function (Strang and Thonpson, 1958; Shelton, Haskins
and Bosma, 1959; Bl ooner, 1963).

(ii) G oss neuronuscul ar deficiency which includes a tongue
thrusting novenent as part of generalized extensor
thrust (Ingram cited byHopkin and McEven, 1955;

Pal ner, 1948)and seen in CP

(iii) Hyposensitive pal ate which presipitates crude patterns
of food mani pul ati on and swal l owi ng (Ray and Santos, 1954).

(iv) Dsruptioninthe tactile sensory control and coordi -
nati on of swallow ng because of inadequate underlying

skel etodental configeration (Aeall, 1965).

Fol lowing will be the signs/synptons owi ng to invol venent

of this phase.

a) Tongue thrust swallow- Neurologic maturation, genetic

factors, mechanical restriction |earned behavi our psycho-
geni ¢ causation etc. have been proved to be the causative
factors of tongue thrust (Fletcher, 1970). |In the syndrone
of CP, tongue thrust may be a part of the generalized

extensor thrust (Pal nmer, 1948; Hardy, 1983).
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Synpt onat ol ogy acconpanyi ng tongue thrust are -
Characteristic vigorous pressing of the tongue agai nst
or between the teeth either anteriorly or posteriorly
(Pal mer, 1962).

| nsufficient elevation of tongue during any part of
deglutition with resultant sucking novenent.

Thi s sucking i s nade possi bl e by the increased circum
oral tension (Witnman, 1951; Barrett, 1961; Fletcher,
Casteel and Bradley, 1961) with the upper |ip exerting
doubl e the pressure in tongue thrusters than in non-
tongue thrusters (Akamne 1962; and Mendel, 1962).

M ni mal |aryngeal excursion (Palner, 1962) usually
anterior novenents only. Few direct superior or
posteri or nmovenents nmay be present.

Presence of Anesthetic throats (Palner, 1962). In such
cases there is an apparent decrease in gag reflex but
not significant enough to hanper the client.

Devi ancies in orofacial structures include -high pal atal
arch,- narrow nmaxillary dental arch,- Prom nent pal at al
rugae (Plicae),- F accid upper lip,- Flaccid nasseter
and tenporalis nmuscle, - Firmnentalis nuscle (Harrington,
Barrett, Gted in Palnmer, 1962). Malocclusion including -
anterior overbite; -posterior or nolar mal occl usi on:

Angle's classification Il (Palner, 1962).
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Stasis of food in the anterior sulcus - resulting due to

reduced bucco-Ilabial tension and poor |ingual control
(Logemann, 1986) seen in oral dysphagic.

Stasis of food in the lateral sulcus - also known as

parking bolus (Jones, 1979) large residue in this vesti-
buli is inplicative of reduced tension in the buccal
muscul ature.

Stasis on the floor of the mouth - During attenpts at ora

transit, falling of ood onto the anterio-lateral floor

of the nouth is an indicator of reduced |ingual manipul a-
tion of the bolus in its posterior nmovenent (Logemann,
1986) .

Stasis of food on the tongue - is an indication of reduced

l'ingual nmovenent despite attenpts to initiate a swallow
usual ly seen for food of thicker consistency (Logenmann,
1986) .

Stasis in md tongue depression - this is usually seen in

the presence of scar tissue on the lingual surface
(Logemann, 1986).

| nadequat e |i nquo-pal atal contact - is inplicative of

restricted lingual elevation. This may also result in
di sturbance in lingual peristalis (Logemann, 1986).

Adherence of ood to the hard palate - This is inplicative

of reduced tongue el evation
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Uncontrol | ed bolus or premature | oss of food into the

pharynx - This occurs prior to triggering of the re-
flexive swall ow by the main portion of the bolus with
resultant aspiration owng to the open airway (Logenann,
1986) .

Sowtransit tinme- Aslowtransit time wth del ayed

swal lowing reflex is common in cerebel |l ar disorders
(Vitali, 1986).

Peace neal deglutition - Due to fear of aspiration which

follows the swallowing act, snmall quantity of bolus is
swal | oned (Logemann, 1986).

Assistive head tilt - Acts as a conpensatory mechani sm

during bol us nmani pul ation and swallowing to avoid spillage
(Mavenakere and Sivanathan, 1986). This is also referred
to as bird-1ike head and neck novenent (Pal ner, 1962).
Drooling a common problemwhich is rarely due to excessive
production of saliva fromthe excitation of the salivary
nucl eus, but usually due to failure of the tongue to
direct saliva backward (as in nornmal swallow ng nechani sn

totrigger the swallowing reflex (Stark, 1935).

Apart from devi anci es exhibited due to neurol ogi cal

di sturbances sone of the faulty feeding techni ques as

enpl oyed by parents of CP infants have led to the persistence
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of the primtive/abnornal feeding behaviours as |isted above.

Sonme of the faulty habits, as quoted by Hoberman and Hober nan,

(1960) are as foll ows:

1) Tilting the head backwards to gain assistance by gravity
during swallow t hus avoiding spillage.

2) For those children who exhibit mniml tongue manipul ation
assisting with soft food itens placed at the back of the
tongue. This prohibits the attenpts to maneuver the
tongue to propel food fromfront to back of the nouth
for swallow. Hence a poor |abial closure in conbination
wi t h deviant tongue novenment results, in drooling and

|ack of stimulation of the swallow refl ex.

A. 4. Sucking behaviour in CP - Palmer (1947) stated that

sucking activity through strawis a difficult task
for the CP. This can be attributed to
i) lack of sustained lip closure (Hoberman and Hober man,
1960} Westl| ake and Rutherford, 1961; and McDonal d, and
Chance, 1964).
ii) Passive state of |ips and cheeks (Ward; Ml one, Jann
and Jann, 1964).
iii) Lack of prolonged vel opharyngeal closure (Netsell, 1969).

iv) Absence of sucking reflex (Crickmay, 1981).
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v) Del ayed devel opnent of sucking along with |ack of nuscul ar

tonicity maki ng the sucking action weak.

A.5: Spoon feeding in CP - Crickmay, (1981); Scherzer and

Tscharnuter, (1982); Stark (1985) reported the foll ow ng
abnornmal oral pattern in CP individual during spoon
f eedi ng
(i) using primtive sucking pattern in inbibing food from
spoon
(i1) using tongue thrust patternwith lip retraction for spoon
cl earance instead of |ip usage.
(iti) Scraping of food along the teeth or gingivum further
reinforcing lip retraction.
(iv) Biting the spoon due to bite reflex in a hyper sensitive
I nfant .
(v) Hyper extension of jaw in response to the approaching
spoon.
(vi) Bird feeding pattern.
(vii) Delay in emergence of |lip retraction on spoon feeding
anmong nmany ot her features nmay be suggestive of weakness
and delay in maturation of oronotor system and may be

predictive of dysarthria (Stark, 1985).

B. Pharyngeal phase invol venent: Dysfunction at this stage

I ncl udes the dysfunction of swallowing reflex or the
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programm ng nmechanismin the brain stem This structure
control s the neuromuscul ar conponents that characterizes
t he pharyngeal response (Logenann, 1986). The devi ancies
are listed under -
(i) Undevel oped swal low reflex (Gatke, 1957; Oickmay, 1981).
(ii) Weakened pharyngeal reflex
(iti) Inadequate velar elevation - with nasal reflex during
eating, absence of gag reflex, hyper - rhinolalia and
| nadequate intra oral pressure (Sittig, 1951; Mysak, 1965;
Steefel, 1981; Logenann, 1986; Stark, 1985).
(iv) Dffuse spillage of material over the base of the tongue
(Logenann, 1986).
(v) Vellecular stasis or spillage of bolus onto the pyriform
si nuses (Logenmann, 1986).
(vi) Coating of the pharyngeal wall with food material after
swal low (nornmals enploy a dry/enpty swallow to clear this)
(vii) Reduced |aryngeal closure which either occurs at the
| evel of aryepiglottic folds or epiglottis or fal se vocal
cords and true vocal cords (Logemann, 1986).
(viii) Reduced laryngeal elevation with a resultant aspiration
during the act of swallow ng.
(ix) Incoordination between respiration and deglution - infants
wth CNS | esion often rely on nouth breathing instead of

nasal respiration which increases the danger of swall ow ng



-32-

air and aspiration (Scherzer and Tscharnuten, 1982). Al so,
since nasal respiration requires approxi nati on between
tongue and soft pal ate, a notor disturbance in these areas
may contribute to patterns of abnornal breathing

(Scherzer and Tschar nuten, 1983).

C. Esophageal invol verrent: Esophageal phase is the finai stage

of deglutition that involves relaxation and subsequent
contraction of cricopharyngeus nuscul ature and si nul t aneous
el evation of larynx and glottic closure. A neurol ogica

di sturbance results in cricopharyngeus mal function with
dysphagi a and aspiration. The synptons in dysphagics (not
reported in CPliterature) ow ng to cricopharyngeal dys-
function (Steefel, 1981, Stark, 1985) are - nornal oro-
nmotor function for swallowing and articulation,- pain and
regurgitation during or following a swallow, - aspiration

- drooling, -weak or absent |augh (voluntary reflexive),

- intake of thin liquids better than thicker consistency.

2.2: Devel opnental trends in the abilities of speech, non-speech

and feeding skills in cerebral palsied as agai nst nornal s:

Fromthe previous section it has been nade clear that the

speech, non-speech and feeding acts are indeed notor skills just
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like any other notor skill of other parts of the body as
wal ki ng. The same fact has been highlighted by severa
researchers nanel y:

Eguchi and Hirsh (1969) who accounted for 2 types of devel op-

mental notor processes for individual speech skills in normals.

a) By 4 years of age, the consistent opening novenent dura-
tion, open posture duration and inter articulatory timng
s attained.

b) By 4-7 years of age, process that organi zes novenents
whi ch help in decreasing |ip novenent is attained.

They al so stated that speech notor control begins at around

3 years and stabilizes by 8 years of age.

Dissinoni (1974) attributed the durational timng difference

with age to the follow ng factors:

a) Qperating efficiency of the systemassunes adult |evel of
maturity by 9 years.

b) The orofacial structures of a child are smaller than that
of adults and thus there are spacial differences between

vowel s of the two groups.

Thonpson and H xon (1979); Kent and Forner (1980) and

Kent (1981) attribute the immaturity seen in children during
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speech to inefficiency in planning and sequencing speech

gestures as conpared to adults.

Stark (1981) states that foundations for skill acquisition
is laid down inthe first 3 nonths of life. The next 3-12
nonths is a crucial period where norphologic and functional
pl asticityof maturing nervous system are being chal | enged.
By 6 nonths the dinstinction between voi ced and voi cel ess
features are seen. Between 3-9 nont hs jaw i ndependence with
respect to lower |ips and tongue novenents arise. At this
st age t he vel opharyngeal mechani sm becones active thus intona-

tion patterns energe and nasal, non-nasal distinction attai ned.

Netsel | (1984) stated that the first 24 nonths, nove-
ments are domnated by spacial goals ie child practices
pl acenent, shapi ng or novenent of conponent parts of yield

acoustic patterns to match his or her nodel .

Huf f man (1985) attributes the increased variability in
child to the physiological limtations seen in their articu-

| at ors.

Sharkey and Fol kins (1985) found that |ip and j aw nove-
nments and open postures and timng between the onset of
lower Iip and jaw opening all decreased in variability from

4-10 years of age.
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Robbi n and Kl ee (1987) state that speechnotor control
takes pl ace gradual |y between birth and puberty which is
dependent on the maturation of the individuals nervous system
The first 24 nonths of lifeis critical for the child when
child begins to get famliarized with the novenent pattern

or paraneters of the peripheral.

I n general, nost of the notor skills of speech seens to
achieve adult formwith increase in age from2-6 years of age

(Bobbi n and Kl ee, 1987).

In a study conducted by Kavitha (1985) follow ng were
t he devel opnental trend observed in normals for speech and
non- speech which is depicted in Table-1. S mlarly, the
devel opnent trend for feeding was studied by Jyothi, (1990)

and the results are depicted i n Tabl e- 2.
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DEVELOPMENTAL TREND FOR FEEDI NG ACTIVITIES (SCLIDS & LIQUIDS) | N NORVALS:
Deglutition in solids
Item| Feeding act Age range | Performance of Mnimally |MId involve- Moder at e Moder ate -
in years nor nal s i nvol ved ment . severe
1. 2. 3. 4. 5. 6. 7. 8.
A I nbi bi tion
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2 3. 4. 5. 7. 8.
- Mode of | abi al 2-6 Hand/finger + |lips Simlar to Sinlar to Sinmlar to Simlar to
cl earance dur - vs dentition + ton- nor mal s nor nal s nor mal s nor nmal s.
i ng chewi ng. gue protrusion
6-7 Lipvs teeth + Simlar to May or nay Performance as 2-6 year ol ds.
i ngual protrusion nor nal s not be sim-
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di fference.
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usage. B
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ments food pl ace-
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Masset er 2-3 Mniml variation + May/ may not Weak Weak absent Absent
contraction difficulty in detect- be
ing masseter contra—
tion
Chewi ng Efficient (not pre-
ef ficiency di ctabl e)
Swal | owi ng
Cohesi ve 2-4 Spread out in oral Per f or mance No |ingual dissociation from nmandibul ar
bol us fornmed cavity. Majority of di fference movenent + marked tongue protrusion + varia-
the time centrally (Thi s per- tion in tongue noverment wi th no maneuvering
pl aced on the tongue formance may to shift food to grinding surface of the
and on palate persists dentition
4 minimal spreading. at a later (Il ess marked) (More) (nore)
>8 well defined margin. age) (- mninmal variation with age ——--=
Lar yngeal No devel opment al
el evation pattern observed.
Masset er No devel opment al
contraction pattern observed.
QG rcunor al 2-4 Geater tension Simlar to may/ may not M ni nal Mar ked
t ensi on nor mal be mar ked
4-8 Stabilized No may/ may No No No
not
Li ngual No devel oprent al Tongue May be Present in
posi tioni ng pattern t hrust may nost CPs.
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3. .
1. 4 5 6 8.
Post swal | ow 2-3 Mninmal anount of resi- mnimal Mnimal to Mar ked Mar ked
intra oral due after one m nutes mar ked
exani nation post swal | ow.
3 Plateauing with no m ni mal
residual bol us
DEGLUTI TION I N LI QUI DS
A | mbi bition
- Position of 2-6 Place over |lip & teeth sane as in Sane or open  open nouth open mout h or
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bition
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Degr ee of 2-6 WMarked |abial protru- M ni mal M ni mal Mar ked protrusion/no
lip protru- si on protrusion due to restricted
si on. mobi lity.
> 7-8 Mnimal/no protrusion
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cheek in during sucking.
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4-6 M ni mal M ni mal M ni mal Mar ked/ no indrawi ng due to
Pl at eau. mar ked restricted buccol abi al
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straw teeth
>6 Labial placenent
Degr ee of 2-4 Geater closure m ni mal tension Mar ked Mar ked/ no ten-
lip closure . tion in pre-
4-7 Pl ateau obtai ned. sence of flabby
lips.
B. SWALLOW NG
Ant eri or 2-3 Adequate antr. seal m nimal fluid |eakage Same/ absent/ Absent with
seal i nadequat e fluid | oss.
Post eri or 2-3 adequate postr. seal Adequate mnimal |eakage m ni mal mar ked | eakage.
seal | eakage



8.

Lar yngeal
el evation

Nhssetep
contraction

Circum oral
t ensi on

Li ngual
posi tioni ng

Mandi bul ar
stability

Spi |l | age
duri ng
swal | ow

Nodevel opnent al tread
Pr esent

Mar ked

Stabilized

Tongue thrust between
teeth
Not visually evident.

Mar ked | owering and
el evation

M ni mal jaw novenent

M ni mal jaw novenent
+ muscul ar novenent in
sub- mandi bul ar region

Ei t her jaw novement or
nmuscl e novemnent .

Only muscle nopvenent.

M ni mal spillage

No spill age.

Det ect abl e
el evation

Pr esent

Simlar to
nor mal s

M ni mal el e-
vation

Pr esent / weak

Simlar on
m ni mal ten-
si on.

Tongue thrust between teeth

May/ may not

be simlar
to nornal s.

Sane

Slight dis-
pl acenent
may be
present .

Sanme may/
may not be

May/ may not be detectabl e.
Weak/ absent

M ni mal Mar ked

mar ked

Pl aced between dentition
+ spillage + Spillage.

Sl i ght di spl acenent or mar ked
di spl acenent

Mnimal to
mar ked.

Mar ked(i f
tongue thrust-
present)

=l
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2.3: Need to study the three activities in CP popul ati on:

The above section inplicates the necessity of devel opi ng
a test format which enal bes the assessnment of deglutition

speech and non-speech functions together.

The studies reviewed so far throws sone |light on the
devel opnental trend for the deglutition, speech and non-speech

activities in normal s.

H storically, the therapeutic programin the nmanagenent
of cerebral palsy included a universal prescription of oro-
neuronotor training. Training was directed towards the reduc-
tion of swallow ng problens by incorporating feeding prograns
tackling the oral and pharyngeal stages and thereby inproving

dysarthria.

Sone of the feeding facilitation prograns were recomrended
by Shohara (1932); Pal mer (1947) Mysak (1960); Gall ender (1979),
Scherzer and Tscharnuter (1982) but the precise criteria for
devel opi ng such prograns are |imted. Speech pat hol ogi st
enpl oyi ng t he neur odevel opnental therapy question the efficacy
of such a programthat is, extent to which the abnornal cranio
oropharyngeal reflexes influence the speech production in cere-

bral pal si ed.

| ngram (1962) asserts that abnornalities of spontaneous

feeding ace of greatest diagnostic and prognostic significance



-43-

I n neurol ogi cal disorders of infants. They state that, the
artificial elicitation of individual feeding behaviours are

| ess informative; since they vary even in healthy infants.

It is seen that feeding behaviour can be easily elicited when
the infant is hungry or drowsy or in a feeding posture than

supi ne posture.

Sheppard (1964) in a study on 51 CP including 25 athetoids,
24 spastics, 2 rigidities, age ranging between 2.1 to 2.6
years stated the rel ationship between infantile cranio-oro-
pharyngeal notor patterns in relation to age, feeding conpe-
tence, speech intelligibility and progress after speech therapy.
Resul ts indicated, as the age increased the patterns were
generally | ess nunerous and of |onger latency. As the
nunber of patterns increased and |atency of patterns decreased,
t he adequacy of speech, and feedi ng were found to decrease.
This study gave a basis for admnistering 2 therapeutic nethods.
(1) Selective facilitation of infantile feeding reflexes to
enhance feedi ng behavi our and
(2) once the infantile feeding reflexes are facilitated they
shoul d be suppressed and replaced by higher forns of oro-
neuronotor activity |like speech. This follows the "stinmulation

devel opnent principl e energent refl exes (M/sak, 1960).

Hagerman and Taim (1980) conducted a study, investigating

the rel ationship between speech perfornmance, dysphagia and ora
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reflexes in 60 severely handi capped CP ranging in age from
3-26 years. Five feeding skills nanmely - sucking, biting,
swal | owi ng, chewi ng (of soft and firmfood) was assessed for

t hei r adequacy.

Hardy (1983) gave his opinion that severity of dysphagia
Is not reflective of severity of dysarthria. Al though such
observati ons of feedi ng problemwhi ch confirns a neuronotor
probl eminvolving oral structures, may be hel pful in selecting

instances in the clinical process.

Recently Jyothi (1990) conducted a study on the acti -
vities of deglutition in five spastic CP children. However,
there is no data on the performance of these functions in diffe-

rent subtypes of CP.

In order to provide directions in the managenent of
deglutition as well as speech and non-speech act, a thorough
eval uation covering all the 3 acts in CP popul ation i s nece-

ssary.

The rational e behind the inclusion of all the 3 acts
Is to give an account of the individual articulatory nove-
nments in speech, non-speech and deglutition acts. This again

has a therapeutic inplication wherein an eval uation of tongue
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novenent say retraction woul d give us a baseline whether this
novenent is adequate to bring about swallowing as well as in
production of velar sound production. Based on this the child
coul d be given exercises for tongue novenents. Thus nmanage-
ment programcan be directed by listing out the paraneters
that ought to be tackled for a given client in relation to

hi s peer group.

2.4: Rol e of speech-|anguage pat hol ogi st:

The sustained interest in the abnormal reflex behaviours
and postural reactions that are a conponent of devel oprent al
neuronotor disorders has led to the identification of oral and
pharyngeal behaviours in CP speakers that are believed by sone
to interfere specifically with the devel opnent of notor speech
skills. There also has been a renewed interest in the chew ng
and swallowing difficulties experienced by many persons wth
CP. Prograns for the nmanagenent of these difficulties have
been designed with the belief that they either dimnish or
exaggerate the oral reflex |ike behaviours (Love, Hagernann,

Taim, 1980).

Frequently the rational e of these prograns is that the
devel opnent of nore nornal patterns of nastication and degluti -
tion will reduce the severity of the dysarthria that is likely

to energe as the child matures. However alleviation of one set
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of manifestations need not always automatically lead to

changes in others. This is evident fromthe observations
of Love et al (1980) who found no correl ati on between the
abnor mal oropharyngeal behavi our, mastication and degl uti -

tion probl em and speech status of their CP subjects.

Thus an over viewof literature (Hardy, 1983) evidences
2 maj or schools - (a) who believe that the systens underlying
chewi ng, swallow ng and speech are parallel (b) the systens
are interconnected. Thus with this in viewthe role of the
speech | anguage pat hol ogi sts shoul d be directed towards
1. Channelizing nmuscul ar activity towards speech production.
2. Systematic exhaustive observations of the speech apparatus
in order to formul ate inpressions regardi ng neuronot or
I nvol verrent .
3. Athorough evaluation of the acoustic output of these CP
children (such as abnornmal vocal tone, restricted,
variations of pitch and | oudness, inprecise articulations)

which ate the best indicators of future dysarthria.

Section-111:

Avai |l abl e testing procedures for assessing the speech, non-

speech and feeding activities:

Vitali (1986) conpiled a "test of oral structure and

function (TCBF)". This test can be used for screening,
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di agnostic, pre and post treatnent assessnent, assistance
with case | oad nanagenent deci sions and prosthesis eval ua-

tion. TCOSF consists of 5 parts.

Part-1 includes speech survey whi ch considers speech
paraneters such as articulation rate/prosody, fluency and
voi ce. Part-11 includes verbal oral functioning such as
(a) resonance bal ance, (b) sequenced syl | abl e utterances,
(c) mxed syllabl e sequence utterance, (d) sequenced vowel
utterancex, (e) sequenced syllable rates. Part-111 includes
non-oral functions which inturn taps the follow ng (a)
| sol ated functioning such as puckering of |ips, smling,
el evation of the tongue and so on. (b) Sequenced functioning
such as orofacial, labial, lingual, and intraoral vegetative
functions. Part-1V includes survey of orofacial structures.

Part-V includes history-behavioural survey.

Scoring of the verbal oral functioning and non-or al
subtests are objective, dependi ng upon t he subjects perfor-

nmance on standardi zed t asks.

Kavi tha (1989) conducted a study to test the notor
behavi our of speech nechanisns in 35 normal children, their

age ranging from25 - 6.0 years.
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Most of the items in this test was adapted from
t he study by Bobbins and Kl ee (1987) and the vitalis test
(1986). The test focuses on 2 activities
a) the speech test itens

b) the non-speech test itens.

The result of the developnental trends in this study
inply that speech and non-speech notor functioning matures
with age just |ike any other fine motor skills of other
Parts of the body. The results supported Netsells view
(1980) that maturation occurs only when the neural hard
wiring to the respective structure are conplete. The study
al so reveal ed a positive correlation between speech and non-
speech counterparts inplicating that the two are partially

dependent en each other and they inprove with age.

Jyothi (1990) conducted a study to assess thefeeding
and rel ated speech behaviour on 12 normal adult females
ranging from 17-25 years; 35 normal children from2-9 years:
The group of children were divided into 7 subgroups. A group
of verbal spastic CP children were also included. Results
indicated a clear devel opmental trend in nornmal children
that may be accounted for maturational influence. This study

inplied that (a) the test format could be used to enlist the
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primtive and the pathol ogi cal features in the dysarthric
(b) It suggested that vegetative therapy may be of use to
tackl e t he pat hol ogi cal and nornal but primtive features,
the latter follow ng the devel opnental sequence. The deve-
| oprental profile would help to provide the direction for
the vegetative therapy. It suggested the possibility of
averagi ng the baseline deglutition age which could be com
pared with the post therapy deglutition age.

(c) This study suggested that owing to the close rel ati on-
ship between articulation and deglutition it may be possible
to alleviate synptons of dysarthria by attenpting to renedy
dysphagia. Eg. spillage and aspiration, tackled via vege-
tative therapy may bring about a nornalization of the wet
gurgling voice quality seen in some spastics owing to
stasis of saliva close to the laryngeal inlet.

(d) The profile can be applied to other clinical population

such as cleft pal ate and ot her neurogeni c speech di sorders.

Atest profile used in Wnfield State Hospital and train
I ng centre eval uates chew ng, sucking and swallowing. It also
encl oses a detail examnation of oral structures. It also
considers oral hygiene and takes into account the severity of
drooling. There is a rating scale provided to grade the
above listed activities as no response for a O score;

poor = 1; fair = 2 and good =3.
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Section-1V:
Need for the assessment scale in the present set-up

We are all aware of the fact that before evaluating an
abnormal child, one must have the norms. The neurol ogica
and speech devel opment of the normal child gives us the
necessary background for the treatment of the CP child.

In treating these children, it is essential at all stages
to evaluate their performance against that of their normal

counterpart's devel opmental pattern as closely as possible.

As is made evident in the reviewtherehas been controver-
sies regarding the relationship between speech, non-speech
and feeding functions. These functions were studied by
Kavitha (1989) and Jyothi (1990). Here the speech, non-
speech, and feeding functions in normals were studied. These
two studies revealed a clear cut devel opmental pattern for

all the 3 functions.

This has boosted the present idea of developing an
assessment scale for CP population, as in our present set-
up we do not have a standardized test profile to tap in
detail the speech , non-speech and feeding functions as
exhibited by CP's. It would be interesting to see if any

devel opmental trend exists within the group of cerebra
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pal sy patients and if it exists, the qualitative differences
that exists between this and the nornmals. It would al so be
interesting to note if there are any simlarities or diffe-
rences within the subgroups of cerebral palsied. The scale
may enable the clinician to establish and grade the CP
children in terns of severity. This in turn will provide
the clinician with a baseline on which the appropriate

t herapeutic strategi es can be deci ded.
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MVETHODOL OGY

The present study was ained at assessing the functions of
speech, non-speech and feeding acts in CP popul ation by -
a) Conparing the performance of CP popul ati on agai nst normals
for devel opmental trends in feeding, speech and non-speech.
b) By assessing the status of the 3 skills in the different
types of CP children nanely spastic, athetoid and m xed

types and rate themin the heirarchy of severity.

Subj ect s:

Sanpl e size: The test protocol fornulated was adm nistered to

3 groups of 32 CP children under follow ng categories.

Spasti cs At het oi ds M xed
18 7 7

D agnosi s was nade by the neurol ogi st to whomthey were referred
to. The subjects were chosen fromthe 'spastic society'. Banga-

| ore and those attending therapy at All SH Msore.

Age range: Subjects selected fell w thinthe age range of 4 years

to 17 years.

Social economc status: The subjects were fromm ddl e to upper

soci o-econom ¢ status both sexes.
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Subj ect selection criteria: The subjects were required to fulfi

the following criteria (i) Being otologically normal. (ii)
Being at |east of average intelligence or Borderline to mld
Mental retardation (as diagnosed by clinical psychol ogist).
(ii1) They were al so screened using DST (Devel opnental Sche-
dule test) by Bharath Raj. (iv) Having no other associated
probl ens |ike hearing |oss or visual inacuity or anyother

associated problem at the tine of testing.

Materials: The materials for speech and non-speech activity
was adapted fromKavitha (1989) study. Speech itens in this
format consisted of the sounds that required the active parti -
cipation of the articulators nanely lips, jaws, tongue, velum
and al so tapped the efficiency of respiratory and |aryngeal
system Non-speech activities again demand the active parti -
ci pation of the above nentioned articulators. The details are

provi ded i n Appendi x.

The feeding protocol was adapted fromJyothi (1990)
st udy.

Wensils used: Standard ice-creamspoon, tea-spoon, tongue

depressor, neasuring gl ass pouted and unpouted gl ass, standard
cel l ophane straw, 1.3 cmdianeter and 1.8 amdianter. Feeding
activity included the itens that were easily accessible with a

range of consistency fromliquids to solids to highlight the
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different oral strategies enployed in its manipul ation.

ltens included -
Solids - (1) Cooked rice - a common itemwhich is the staple
f ood.
(2) Biscuit - easily softened by saliva.
(3) Chocol ate - requiring exaggerated mandi bul ar
motion for chew ng.
(4) Rusk - which gets easily fragnented with increased

nmastication.

Liquids: - Lime juice was selected ow ng to easy accessibility

and taste which will be readily (consuned by the subject.

Test protocol for evaluation of speech, non-speech and feeding

skills include -

The general format includes the

-Ceneral history and exam nation of oral structures.

-Speech skills include the production of the various sounds

eg. lip sounds (/p/ /' b/ etc.). Tongue tip sounds (/t/ /d/ etc)
etc.

- Non- speech skills include novenents such as: |ip protrusion,
retraction, tongue elevation etc.

-Feeding skills included the performance during eating which
inturn included inbibition, mastication and the swallow ng

acts. Simlarly drinking act included inbibition and swall ow ng



-55-

The details of the whole format in detail is presented

I n Appendi x- A

Test adm ni stration:

A Test environnent: The subjects were tested in an isolated

roomw th mninumdistractions. He was seated in a confor-
table sitting posture during testing.

B. Procedure: The test fornmat as presented in Appendi x- A
was admnistered as follows. Hstory pertinent to feedi ng
was taken including details of presence and duration of
intraoral habits of thunb/finger sucking and tongue thrusting.
Details were obtained fromparents of the C.P. children
regarding the types of problens as encountered during
t he act of feeding, history of choking, aspiration.
Hstory of alternate feeding nethods if enployed in infancy.
Information regarding the posture as adopted as a conpensa-
tory act during feeding also to be noted. 1In addition, the
not her/was required to denonstrate the posture adopted for
feeding and the nmethod of feeding including, the size of
bol us, type of food used, node of presentation into the

oral cavity and utensils used.

The test was admnistered in a random zed nmanner. The
steps involved during testing were as foll ows:

1) Place the child in a confortable sitting posture.
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1) Instruction: The stages of instruction is as follows -
For speech functions, the subjects were instructed to
listen to the speech sounds as produced by the exam ner
and imtate the nodel presented as well as they coul d.
The subj ects were givenas nmany trials as needed to
elicit the response before scorring, keeping the node
of cueing constant. The external cues were presented
in a heirarchical order. The order being (a) auditory

(b) audio-visual (c) audio-visual tactile.

To tap the respiratory and |aryngeal systens efficiency,
the subjects were instructed to take a deep breath and pro-
duce /p/, I/t /, Ik/ in a sequence. Simlarly, they were
Instructed to produce - a whole length of utterance in one
expiration, - imtate rising andfallingtone in terns of

pi tch and | oudness; - produce/s/ and/ z/.

For tapping the non-speech activities the above instruc-
tion was used. The external cues provided were in the order

of (a) visual (b) visuo auditory (c) visuo audio tactile.

For feeding act, the subjects were presented the various
food itens (both solid and Iiquid) one by one and asked to

eat or drink as they do under natural circunstances.

iii) During this testing a napkin was tied round the child neck

and one was pl aced on his | ap.
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iv) Cooked rice biscuit, chocol ate and rusk were introduced

in the sane order and deglutition act such as inbibition,

biting, chew ng and swal |l owm ng were observed in detail and

not ed down.

Simlar assessnent for deglutition of liquids (juice)

wer e nade and observati on were noted down.

Recordi ng of responses - The observed responses were

scored i medi ately depending on the performance of the

subject. A scoring of 3, 2, 1 were assigned to the speech,
non- speech and feeding activities of the subjects under

the follow ng conditions of scoring.



Scori ng:

Scor e Speech acts

1. Total | y devi ant response
even when all three cues
are provided.

2. (just emerging)Adult |ike
response elicited with
auditory, visual and
tactil e cues.

3. Adult like response
elicited with only
audi tory, visual cues.

(Appendi x- Afor details)

Non- speech acts

Total |y deviant response
with all 3 cues presented.

Just energing adult |ike
responses elicited with
visual , auditory and
tactil e cues.

Adult |ike response
elicited with only visua
cue.

Feedi ng acts

Total |y deviant from
nornal s such as cl earance
with teeth with |ips apart
or inability to clear the
food material with exce-
ssive spillage; marked

| abi al . opening + cl unsy

| abi al novenent wth

mar ked acconpanyi ng sound.

Per f or mance whi ch appr oxi -
mates adult |ike pattern
but not attained conpletely
eg. clearancewith |1 ps

and teeth both | abi al
openi ng and closin%

during chewing with mni ma
acconpanyi hg sound.

Adult |ike performance
eg. clearance of food
itenms with |ips al one;
redom nantly cl osed
I p during chew ng, no
acconpanyl ng sounds etc.
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Repeated testing of all the above subtests of speech,
non- speech and feeding were done a m ninmumof 2-3 tines.
Testing session lasted for 40-50 m nutes per individual
dependi ng on the sanple group. The oral behaviour thus
obt ai ned were recorded in the response sheet and trans-
cribed into the appropriate rating scale. The raw scores
obtained fromthe rating scale were quantified and subjected

to suitable statistical analysis.

Reliability check: The entire test battery was adm nistered

by the same tester to four randomy chosen subjects after a
gap of one nonth to check for test retest reliability. The
scores were found to be reliable as they were identical for
ail the subjects in all the paraneters of speech, non-speech

and feeding activities.

Probl ens encountered during testing:

i) For the elicitation of non speech activities nore pronpt-
i ngs were required.

ii) Instruction had to be nodified to suit the different age
groups especially for the younger age group subjects to
produce a whol e length of utterance in one expiration and
rising and falling tone both in pitch and | oudness.

iii) Feeding the subjects were a | aborious act.

iv) Difficulty in feeding increased for severely affected

subj ects and hence special utensils were to be used.
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Sone of the subskills |ike presence and absence of gulp
anmount of water intake in one sucking etc. could not be
rated. However, features of these functions are discussed
in the next chapter.

Sone subj ects were uncooperative and hence t he exam ner
had to readmnister the test after a gap of few hours

or days.

Sone subj ects (Athetoids) who had severe involuntary
novenent of head or tongue had to be assisted during

food i nt ake.
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ANALYSI' S, RESULTS AND DI SCUSSI ON

The data obtained for speech, non-speech and feeding
activities were tabulated and subjected to suitable stati-
stical anal ysis wherever appl i aabl e and the other sub-skills

whi ch coul d not be scored, have been discussed qualitatively.

| ) Devel opnmental trend:in speech, non-speech and feeding

activity:

Devel opnental trend as observed in the C.P. population
have been depicted through |line graphs. This graph indicates
t hat (a)theperformance on each of the 3 skills - speech, non-
speech and feeding inproves with age in normals (Kavitha,
1989; Jyothi, 1990).

(b) Inall the 10 age groups (ranging from4 to 17) the
speech, non-speech and feeding skills seens to develop in
parallel to each other. Al so the 3 mptor skills becone |ess

vari able with age.

(c) It is also evident fromthe graph that the curve assunes

a rugged course in all the 3 skills and is not always snoot h.
A typical trait observed is that after every dip in efficiency
there is an apparent inprovement in performance indicated by

a st eep sl ope upwar ds especi al | y around 7-8 years agerange. A
simlar finding was reported in normals by Kavitha (1989).

This fact was earlier highlighted by Netsell (1986) and was
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attributed to the fact that for every notor act there were
sensitive periods. These were explained as periods of non-
linearity where in certain neural muscul o skeletal, environ-
mental and cognitive changes occured and which attributed to
these spurts in performance. The junps can be attributed to
t he degree of neuronuscul ar invol venent of the CP subjects

I n these age groups.

i1i) Performance of CP children vs nornmals for speech, non-

speech, and feeding: activities in the age range of 4 to

7/ years:

A conparison of age ranges 4-5; 5-6; and 6-7 for normal s
and CP children was done as the subjects coul d not be obtained
for all the age groups. The conparison is depicted in G aph-2,
through bar diagranms. This gives a clear-cut indication that
in general CP children perform poorly when conpared to nornal s
for each of the 3 skills. This can be attributed to neuro-

nmuscul ar system inpairnment in cerebral pal sy popul ation.

I'l.A(i) Conparison between the perfornmance of CP children and

normals for feeding activities:

Since the raw data for speech and non-speech activities
for normals (Kavitha, 1989) could not be nade avail abl e the

performance of the two groups ie normals and CP for these
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skills could not be conpared. The feeding skills of nornal s

and cerebral pal sy group however could be subjected to

statistical analysis. The 'S and 't' values for these two

groups were conputed by conparing the feeding skills of

normal s and cerebral palsy group for age groups 4-5; 5-6;

and 6-7. The results are tabul ated bel ow
Age group - 4-5 years
Sol i ds Li qui ds

Nor mal s C p. Nor mal s C. p.
Mean 50. 2 37.5 28.6 14.5
'S 5.50 2.43
"t 2.74 6.91
found significant at .05 level for df=5 fromTabl e-D.

Age group - 5-6 years
Sol i ds Li qui ds

Nor mal s C p. Nor mal s C p.
Mean 54.3 35.6 28. 2 17.6
) 5.28 4. 17
"t 4.59 3.48

significant at .01 Significant at .05 Levd

| evel for 6 df and not at .01 for 6 dB

Age group - 6-7 years
Sol i ds Li qui ds

Nor mal s C P Nor mal s C. p.
Mean 56 45. 79 31.2 24. 77
) 2.15 2.51
"t 6. 38 3.19

Significant at.0l1 |evel Significant at .05 |evel
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The above statistical data gives a clear picture of a signi-
ficant difference between in terns of performance of the two
maj or groups viz. normals and C.P. children. This inplies
that the perfornmance of CP popul ation is poorer to that of
normal s whi ch coul d be due to poor scores as obtained on the

follow ng sub-skills.

1) Oral phase invol venent such as (a) faulty inbibition and
buccal closure due to deviant |abial novenent such as lip
protrusion and retraction which was also reported in H xon
and Hardy(1964) study. |Inadequate |ip closure has al so been
found by Hoberman and Hobernman (1960); Ruther ford (1961);
MDonal d and Chance (1964). Excessing nouth openi ng was al so
reported by Oickmay (1981). (b) Mstication difficulty

which could be attributed to

- Mal occlusion al so found by Oickmay (1981).

- Problens with [ingual novenents such as restricted tongue
novenents (stark, 1985); Inability to lateralize and crush
the food itemal so found (Logenman (1986); Retention of food
towards one side of the cavity due to weakness of |ingual
muscul at ure which areal so reported by Steefel (1981);

Snal lowing being initiated with food spread out throughout
the oral cavity (Logenman, 1986).

c) Inadequat e nandi bul ar novenent i ncl udi ng

- bite reflex (Palnmer, 1947; Cickmay, 1981; Scherzer and
Tscharnanter, 1982).



2)

a)

b)

c)

d)

f)

9)

h)

absence of chewing reflex (Crickmay, 1981; Stark, 1985).

slow and sluggi sh sawmovenent (Stark, 1985).

Devi ant oral swallow pattern may be attributed to

Loss of precision in oral function (Strang and Thonpson,
1958; Shel ton, Haskins and Bosma, 1959; Bl ooner, 1963).
Tongue thrust swallow (Pal mer, 1948; Hardy, 1983;

Fl etcher, 1970).

Accumul ation of food in buccal cavity also known as

par ki ng bol us as described by Jones (1979).

Accunul ation of food on the tongue due to reduced |ingual
novenment al so stated by Logerman (1986).

Peace neal swallow due to fear of choking was al so found
whi ch conforns to Logemann (1986) study.

Assistive head tilts which was used as a conpensatory
mechani sm duri ng bol us mani pul ati on, and swallowing to
avoid spillage which again conforns to Mavi nkere and

Si vanat han (1980) st udy.

Drooling - a comonly observed problem faced by the CP
popul ati on also conformng to Stark (1990) study.
Sucki ng behavi our which is affected due to lack of Up
cl osure (Hoberman and Hober man, 1960} Westl| ake and Rut her -

ford, 1961; M Donald and Chance, 1964) |ack of vel opharyn-
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geal closure (Netsell, 1969); absence of sucking reflex

as in Crickmay (1981) study.

3) Pharyngeal /| aryngeal i nvol venent:

Reduced | aryngeal elevation during swallow ng (Logenmann
(1986) .

Weakened swal | ow refl ex, absence of ga reflex which was
also found by sittig(1951); Mysak (1963); Steefel (1981)

and ot hers.

I.A(ii): Performance of speechactivities by CP children

Speech performance in general is also found to be | owered
n CP group conpared to normals. This could be attributed to
faulty articul atory maneouvering especially of tongue,
jaw and i ps.
mal occl usi on such as over bite which was a common feature
in the CP group

ot her deviancies of dentition such as mssing teeth which
led to |isping of sounds; and distorted production of / s/

sound.

OQut of the 32 Cp children tested, followi ng were the

persentile scores as sub-skills under speech activity who

scored poorly.
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Percent age of subjects (%

Subski Il s
Correct pro- | ncorrect pro-
ducti on ducti on

Li p sounds 77 23
Jaw sounds 76 24
Vel opharyngeal sounds

- /m /n/ 74 26

- 1kl /gl 70 30
[t/ /dl 69 31
/sl 46 54
[r] 44 56

Fromthe above data one can infer that nore sinpler
t he speech notor act, the better the perfornmance of the
cerebral pal sy population. As the speech notor act becones
nore and nore conplex requiring a conpl ex neuronuscul ar
control over their speech nuscul ature, nore the poorer the
performance of CP population. This finding is in accordance

with Wl ff(1979) findings.

Il.A(iii) Performance of non-speech activities by CP children:

The non-speechactivities being a voluntarynotor act,
in general, it was found to be perforned poorly conpared to

normal s. Among the 34 non-speech itens, the follow ng were
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t he percentage of CP popul ati on who scored poorly for the

non- speech activities.

Subskil|'s Percent age of subjects
Correct produc- | ncorrect pro-
tion duction
Lip function 57 43
Jaw function 91 9
Vel opharyngeal function 66 34
Tongue function 44 56

This can be attributed to the conplexity of the novenent which
requires finer control over the articulators and al so the
famliarity of the task which was lacking in this group.

Poor performance of lip function may be due to -circum oral
tension? -deviation of |ips towards one side at rest; -flabby

l'ips.

Poor jaw performance can be attributed to -
- Jerky novenents of jaw
- Jaw deviation to greater side of involvenent
- Slow and sluggi sh novenents and poor vel opharyngeal skills
attributed to inadequate vel opharyngeal closure resulting in

poor inter-oral pressure.
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Agai n the poor tongue function may be due to -
- restricted tongue novenents.

- sluggish or involuntary novenents of the tongue.

In general a five control over oral nusculature is |acking

in this popul ation which have led to poor performance in the
skills.

3 not or Thus deviating from norns.

I1.B(i) Correlation between the 3 notor skills within each

subgroup of cerebral pal sy.

Product nmonment correlation by Carl Pearson was used to

find the correl ation coefficient. The results are tabul ated

as foll ows:

Spastics
Skills r
Speech Feedi ng . 89
Speech Non- speech .78
Non- speech Feedi ng . 60
At het oi ds
Skills r
Speech Feedi ng .90
Speech Non- speech .94
Non- speech Feedi ng .84
M xed
_Skills f
Speech Feedi ng .84
Speech Non- speech .40
Non- speech Feedi ng . 62
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A high correlation between the speech and feeding skills
wi thin each subgroup indicates that with a fall in performance
of speech skill, the feeding act is also affected and vi ce-
versa. This was evident through findings such as poor articu-
| ation exhibited by subjects for /p / and/ap/, also exhibited
poor performance on the act of clearance with [ips alone; lip
cl osure during chewi ng; labial pursing to prevent spillage;
imbibition of liquids by placing glass between |ips and degree
of lip closure to hold straw between |ips. This observation

was found to be universal in all the 3 sub-groups.

Thi s observation supports the findings of Mysak (1959);
1963; 1968) Sheppard (1964) study which stated that if infantile
oral feeding reflexes persist in a CP individual it nmay |ead

to speech defects too.

A high correlation coefficient between speech and non-
speech except in m xed subgroup is again in support of Netsells
(1986) hypothesis that the 2 functional conponents of the
sanme anatom c substrate may not be totally independent of
each other. Fromthe present study there are evidences indi-
cating that a speech skill which requires pursing of I|ips
is affected if the non speech pursing is not devel oped or

vice-versa. Simlarly, in subjects where a speech skill of
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production of /r/ is affected, a sinmultaneous defect in

t he production of non-speech skill such as trill produc-

tion is seen.

Non- speech Speech

1. Trill production lrl
88% 52%

2. Pursing lips | ap/
24% 24%

Such strong support for a positive relationship between

the two skills were found to be in Iine wwth Foerester (1951);

Stark (1985) st udy.

Correl ati on between feeding and non-speech skills as
conpared to other two cognate was conparatively |low.  Though
there are no evidences in literature regarding the relation-
ship between these 2 skills, the present study evidenced
that 48%of the popul ati on exhi bited chewi ng problem cut of

whi ch 16% exhi bi ted poor non-speech chew ng novenents.

1 B.(ii): Conparison between the speech, non-speech and

feeding skills across each of the sub-group

using 't' test formula revealed the follow ng results.

Spastics vs athetoids

Speech Non- speech Feedi ng
) 25. 64 17. 46 16. 25
"t 1.20 0.32 0.02
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No significant differences between the two sub-groups
(spastics and athetoids) across the 3 skills at either
.05 or .01 level for 23 df.

Spasti cs vs m xed

Speech Non- speech Feedi ng
'S 4.79 15. 97 15. 96
"t .51 . 58 .81

No significant difference between the 2 sub-groups(spastlcs
and m xed) across the 3 skills at either .051 or .01 |eve

for 23 df.

At het oi ds vs m xed

Speech Non- speech Feedi ng
'S 25.1 16. 36 12. 03
"t 1.1 0.76 0. 86

No significant difference at either .05 or .01 level for 12 df
across the 2 sub-groups (athetoids and m xed) for either of
the 3 skills. The above statistics reveals that in terns of
performance of the 3 notor skills, the 3 sub-groups perforned
alnost simlarly. Hence ASCP can be used for assessnent of CP

cases in general irrespective of the sub-groups.

C Correlation between the solids and liquids in the 3 sub-groups

Spasti cs
Sol i ds Li qui ds
Mean 45. 61 25. 83

's'.D 3.09
't 6. 40
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Thi s data gives no significant difference at either .05

or .01 levels for df 34.

At het oi ds
Sol i ds Li qui ds
Mean 46. 16 25.70
'S.D 5.83
‘'t 6.57

Not significant at either of the leveles for df 13.

M xed
Sol i ds Li qui ds
Mean 50 27. 28
's'.D 7.27
"t 5.90

Not significant at either of the 2 levels for 13 df.

The above data reveal s no significant differences at
either .05 or .01 level anong the performance of feeding

act for solids and liquids in either of the 3 groups.

This inplicates that a subject who scores poorly on
feeding of solids will also performpoorly on feeding of |iquids

and vi ce ver sa.

I1l. Reliability check:

Test retest reliability method was adapted to determne

t he agreenent between two sets of scores of the examner after
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admnistering the scale to assess C.P. subjects with a gap

of one nont h.

The significant difference between the two neans, s was
found tobe 1.96 which is not significant at either .05 or
.01 level at 8 df. which inplies ASCP is areliable test.

I V. Establishing cut off scores:

In any assessnent scale the cut off scores to denarcate
t he pat hol ogi cal group fromthe nornals is required. In
attenpt was made by converting the scores for the 3 skills

into percentile ranks for each age agroup ranging from4 years

to 17 years with one year interval is 4-5? 5-6,....17-18.
4-5 years
Speech Non- speech Feedi ng
Scor es PR Scor es PR scores PR
73 83.3 86 8333 74 83.3
51 50 53 50 63 50
33 16. 67 51 16. 67 41 16. 67
5-6 years
Speech Non- speech Feedi ng
Scor es PR Scor es PR Scor es PR
99 83.3 80 83.3 69 83.3
79 50 62 50 49 50

33 16. 67 53 16. 67 40 16. 67
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6-7 Years
Speech Non- speech
Scor es PR Scores PR
97 93. 75 87 68. 25
96 81. 26 89 81. 25
91 68. 75 62 37.5
90 56. 25 84 6. 25
88 43. 75 91 93. 75
71 31. 25 62 37.50
33 12. 50 56 18. 75
33 12. 50 34 6. 25
9-10 Years
Speech Non- speech
Scor es PR Scor es PR
99 100 100 83.3
99 100 73 50
33 16. 66 56 16. 66
10-11 years
Speech Non- speech
Scor es PR Scores PR
99 83.3 81 83.3
97 50 53 16.6

95 16. 6 71 50

Feedi ng
Scor es
77
73
712
74
78
72
58
65

Feedi ng
Scores
92
88
45

Feedi ng
Scor es
87 8
83 5
66 1

PR
81. 25
56. 25
37.50
68. 75
93. 75
37.50

6. 25
18. 75

PR
83.3
50
16. 66

PR
3.3
0
6.6



Speech
Scor es PR
97 87.5
96 62.5
67 37.5
35 12.5
Speech
Scor es PR
99 83.3
97 50
95 16. 6
Speech
Scor es PR
97 66. 66
97 66. 66
96 16. 66

-78 -

13- 14 years
Non- speech
Scor es PR
54 37.5
76 87.5
74 62.5
40 12.5
14- 15 years
Non- speech
scores PR
97 83.3
54 16. 6
78 50

16 - 17 years

Non- speech
Scor es PR
87 83.3
53 16. 67
77 50

Feedi ng
scores PR
79 62.5
86 87.5
65 37.5
51 12.5
Feedi ng
Scor es PR
96 83.3
81 16. 6
88 50
Feedi ng
Scor es PR
79 16. 6
84 66. 6
84 66. 6

Based ont he above persenti | erank (PR) conversi onof t he

scores one can establish norns for each age group. A PR of

50 woul d indicate an average perfornance and a PR above 50
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I s above average and APR bel ow 50 woul d i ndi cate a bel ow ave-
rage performance. The perfornmance of a subject falling within
t he age group of 4-5 years with a PR of 16.67 across all the

3 skills, can be classified as bel ow average performance. A
PRof 50 in 4-5 years age group can be consi dered average or

borderline CP and a PR of 83.3 as near nornal perfornance.

It is also evident that with advancing age the scores
have al so i ncreasediefor PRof 83.3 the scores expected are
73 at 4-5 years age range and 99 at 5-6 years age range.
Thi s again exhi bits a devel opnmental trend across the age

range.

Qualitative anal ysis:

1. Speech activities - Aqualitative analysis of the respiratory
and | aryngeal systemreveals that there is a definite inprove-
ment in performance of both functions with age, though in the
CP popul ation there is a devel opnental |lag. The study by
Eguchi and Hrsh (1969) is relevant here because they state
that by 8 years of age the VOI, which is a part of |aryngea
function is stabilized in nornmals while in CP Children stabi-
lization is not achieved. A so the oronotor activities for
sequenci ng and coordination is inpaired which ean be attributed
to the neuronuscul ar in coordination. The incoordinated nove-
ments uniformy stow down and the subjects fail to voluntarily
speed up. In general, as viewed by Netsell and Kent (1975)

and (1976), their novenent are%:to 2 tinmes as slow as those

of nornal s.
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2. Feeding - During the inbibition of Iiquids using strawthe

foll owi ng observations were nade:

i)

i)

Introduction of liquids at the centre of the tongue -
Deviancy in terns of performance could be attributed
toweak lip closure to hold the straw.

Tongue thrust during continuous sucking if present, was

I ndi cative of persistence of primtive pattern or patho-
| ogi cal features, a sequel ae of nerouv systemi nvol venent
Angl e of introduction of liquid using straw - the CP
popul ati on positioned the straw nore vertically at 25°
angl e whi ch was deviant fromthe nornmal angle which is
45° as stated by Jyothi (1990). This deviant behavi our

could be attributed to weak sucking ability.

Also it was noted that scores as obtained using 1.8 cm

dianeter strawwas |lower than 1.3 cmdianeter straw which goes

with the laws of liquid notion nmechanics in that the resistance

Is greater with greater dianeter, requiring greater application

of pressure to suck

iv) Qulp: Variability in the anount of fluid in m at which

gul p was auditorily detectabl e was noticed. 1In general, the

amount of liquidinm was found to increase with age as in

normal s. The anount approxinately varied from4 to 12 ni
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whi ch can be accounted for on the basis of the swall ow refl ex

bei ng very weak in CP population. This also can be attributed
to anatomcal variation in size of the oral cavity, permtting
retention of greater volune of fluid in the larger cavity as

stated by Jyothi (1990).

Limtations:

1. For each group subjects could not be nade avail abl e.

2. Equal nunber of subjects under each age group coul d not be
sel ect ed.

3. Since the raw scores for normals for speech and non-speech
per f ormance coul d not be nmade available a quantitative
conpari sion between normals and CP perfornmance for the two
skills speech and non-speech coul d not be conpl et ed.

4. The percentile ranks from age range 4-17 years for CP
popul ation were limted because of availability of limted

nunber of subjects.



SUMVARY AND CONCLUSI ONS

The present study was ai ned at devel opi ng an assessment
scale for cerebral palsied (ASCP). The test consisted of 3

maj or notor skills the speech, non-speech and feeding skills.

The test protocol is a conpilation of 2 studies as
conducted on normal s by Kavitha (1989) and Jyothi (1990) on
speech, non-speech and feeding skills respectively. It was
admni stered on 32 CP children in the age range 4-17years.
Qut of 32,18 were di agnosed as spastics, 7 as athetoids and

7 as m xed types of cerebral palsy.

The speech, non-speech and feeding skills consisted of
subskills. Each subskills were rated subjectively by a single
test wth scores 3, 2 or 1. Scoring was based on the perfor-
mance of the children. A score of 3 was fixed for in adult
| i ke performance and 2 for just enmerging adult |ike response
and| for totally deviant response. Those sub-skills which

descri bed based on the quality of perfornance.

The children were examned in their respective classroons

relatively quite environment. Appropriate statistical
Measures were applied to anal yze the raw scores obtai ned by
the cerebral palsy individuals. The results obtained are as

fol | ows:
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1. Like their normal counterparts cerebral pal sied popul ation
too exhibit a devel opnental trend for speech, non-speech
and feeding skills.

Per f or mance of CP chil dren when conpared to nornmals for
speech, non-speech and feeding skills is poor.

3. Ahigh correlation between the 3 notor skills w thin each
subgroup of cerebral pal sy was found.

A conpari sion between t he speech, non-speech and feedi ng
skills across each of the sub-groups reveal ed no difference

i n performance.
Conpari si on between performance on deglutition for solids
and liquids in the 3 sub-groups reveal ed no significant
di fference i n perfornance.
6. Percentile ranks were conputed to establish norns for
different age groups (Table depicted in IV)
7. Atest-retest-reliability check was carried out which
revealed a high intra judge reliability.
8. Qualitative analysis gave a vari abl e pi cture about perfor-
nmance of the CP popul ati on.
The ASCP thus can be used as a diagnostic and therapeutic
tool to assess the abilities of the cerebral palsied individuals

i n speech, non-speech and feeding nmotor skills.
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Fut ure suggesti ons:

1. Larger CP popul ation to achi eve standardi zati on.
2. Subgroups coul d be increased in nunbers |i ke spasti cs,
at hetoi ds, ataxics, flaccids etc. and coul d be nat ched.
3. To use the scales to conpare the pre and t he post
treat ment session thereby cross checking the efficacy
of the scale.
4. Provide a kit with standardi zed and i nprovi sed material s

to test the magjor skills of the scale.
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APPENDI X- A

Nane: Sex:
Age:
Di agnosi s:

H story pertinent to feeding:

Oral structure exam nation for appearance.

a) Mandi bul ar function Yes/ no

- Elevation Yes/ No
- Depression Yes/ No
- Normal / M crognat hi a- Macr ognat hi a Yes/ No
- Symmetry/ Asymmetry Yes/ No
- Any other deviancies
b) Dentition _ Yes/ No
- Correct occlusion Yes/ No
- Mssing teeth Yes/ No
- Normal spacing Yes/ No
- Open bite Yes/ No
(i) anterior
(ii) lateral
- Any ot her deviancies
c) Gngiva
- Nornmal appearances Yes/ No
- Hypertropy Yes/ No
- Tender ness Yes/ No
d) Labium Yes/ No
- Normal occl usions Yes/ No
- Invol untary novenent Yes/ No
- symmetry Yes/ No
- Spastic grin Yes/ No
- Any other deviances eg. open nouth Yes/ No
e) Lingual appearances Yes/ No
- Macrogl ossi a Yes/ No
- Mcrogl ossi a Yes/ No
- Tongue t hr ust . Yes/ No
- Pointedness of tongue lip Yes/ No
ie. notongue tie
- Involuntary novenents Yes/ No

Any ot her devi ances.



f) Palate

Nor nal
H gh arched
Low ar ched

g) Oal hygeline

Poor

- Fair

Good

h) Dooling

severe
Moder at e
MId
Absent

Yes/ No
Yes/ No
Yes/ No
Yes/ No

Yes/ No
Yes/ No
Yes/ No

Yes/ No
Yes/ No
Yes/ No
Yes/ No



EVALUATION CGF  FEEDI NG~ FUNCTI ON

DEGQUTI TI ON ACT:  EATING

| mbi bition Activities observed Rat i ng/ scoring Renar k)
*Cearance dearance with |ips al one 3
t ask A earance with |ips+teeth 2
A earance with teeth
with lips apart or inability 1
to clear the food material .
*Task Good with no rem nant food
efficiency material on spoon clearance 3

Fair, with mninal rem nant
of food material on spoon
cl earance 2

Poor, w th residue present
on spoon on inability to
clear the food naterial off

t he spoon 1
Biting:
Dentition Biting wth incisors or canine 3
bet ween when enpl oyed voluntarily in
which food the initial phase of nastica -
isinter- tion.
sper sed
during up Weak bite with either indent 3
& down man- formation or mninmal pul veri -
di bul ar zation, delayed response post
novemnent bol us pl acenent.
agai nst
t he Biting at a reflexive |evel 1
maxi | | a. (bitereflex) inthe initial
nmasti catory phase, this being
continue into the chew ng phase.
Transfers Effectively transfers the food 3
food & and retains.
retains food
on nol ars. Fairly well with Partially 2
di ffused/ spread of food to
ot her regions other than
nmol ar s.
Conpl ete failure to transfer 1

food and retain it on nol ars.



Chew ng:

*Chew ng sound
+

Pul veri zati on

of rice.

Labi al
nment

+

G rcum oral
t ensi on

nove-

Det ecti on of
f ood posi -
ti oni ng.

Food goes to
roof of nouth

Food hel d on
tongue unti |
it softens

Food col | ects
in the anter-
i or nestibule

Food col |l ects

I n the check
cavity

* Spillage

No acconpany sound
M ni mal sound
mar ked sound

Predom nantly cl osed
bot h | abi al opening and cl osure

Mar ked | abi al openi ng + cl unsy
| abi al nmovenent . a

Dfficulty in detection to very

mninmal |abial pursing to re-
traction.

M ni mal check bul ge + m ni nal
| abi al pursing + detection

t hrough open nout h.

Bucco labial tension + |ip
purse + check bulglng +
t hrough open nout h.

Absent
M ni mal
Mar ked

PN W

Yes/ No

Yes/ No

Yes/ No

Yes/ No



*Mandi bul ar
arc
traver sed

* Li ngual nove
nmeat s di sso
ciation of
| i ngual
from mand
bul ar nmove
ment and
vari ation
I n tongue
posi ti oni ng

* Masset er

contraction

* Chewi ng
efficiency

* Labi al sur-

face cl ea-

rence in
presence of

spi | | age

Swal | owi ng

*

Anteri or
seal

(tongue
post ur e)

Rotatry/side to side

M ni mal deviation fromrotatory
or lateral types, wth increased
range of novenents.

Mar ked deviation fromthe 2 typi st
deviation to oneside_durin%_
chewing + jaw thrusting + bite

Nor mal tongue pl acenent within the
oral cavity.

Tongue thrusting/fronting with di sso-
ciation fromnandi bul ar novenent

+ bol us placed anteriorly in the

oral cavity wi th/w thout m ni nal
spi | | age.

No |ingual dissociation fromnmandi -
bul ar novenent + nmarked tongue pro-
trusion + variation in tongue nove-
ment Wi th no nmaneuvering to shift
food to grinding surface of the
dentition.

Nor mal contraction

Weak contraction

Absent

Good with fine particles

Fair with nedium size

Poor with |arge size

Labi al pursing + mninmal |ingual
protrusion+hand usage.

Li ps versus teeth + |ingual
pr ot r usi on

Li ps versus teeth + hand/fi nger
usage + tongue protrusion

Cohesi ve bol us forned

Cont our s of bol us not narked, wth
mninal diffused food fromthe

mai n bol us.

R N W P N W



Bol us Present el sewhere (sub-
| i ngual | y/ adhered to pal at e/
postr. pharyngeal wall)

*Lar yngeal Det ectabl e | aryngeal el evation
el evation
M ni mal | aryngeal elevation

No det ect abl e | aryngeal

el evati on
* Masset en Pr esent
contraction
Weak
Absent
* Grcum oral Negligible COT + |abial parti-
t ensi on tion easily achieved.

Mnimal lesion + slight diffi-
culty in lips parting.

Marked tension + difficulty in
parting.

* Lingual position Not usually evident
with respect to

- circunoral Pl aced behi nd incisors or between
t essi on the dentition wthout spillage
- Messeter
contraction Pl aced between the dentition with
- Laryngeal food spillage.
el evati on
* Mandi bul ar No det ect abl e di spl acement (onl y)
stability nuscul ar novenent in sub-

mandi bul ar regi on).
Slight di spl acenent

Mar ked di spl acenent

@il p (presence/ Pattern to be noted but no rating
absence and

amount of solid

for which gulp

was nhot ed)

N

w = N w Pk



*

*

Post swal | ow
intra ora
exam nation

Swal | ows with
back teeth
cl osed.

Swal | ows wi th
tongue tip at
al veol ar

ridge.

Needs tactile
stimul ation
to trigger
swal | ow ng

Swal | owi ng
elicited from
apex.

Dri nki ng
| nbi bi tion

a)Through

pout ed and
unpout ed
gl ass.

- Position of
t he gl ass.

- Degree of
lip protru-
si on.

Cear, with no residual food in
the oral cavity - full meal
swal | ow

Mni mal residue (full neal
swal | ow)

Mar ked resi due/ pi ece neal swallow
for the limted quantity of food
provi ded.

d ass rimplaced between the |ips

P aced between |ips and teeth +
on tongue

R m pl aced between teeth with
lips parted or unable to inbibe

No protrustion

M ni mal protrusion

mar ked protrusion/no protrusion
due to restricted labial nobility

Yes/ No

Yes/ No

Yes/ No

Yes/ No

PNy B



* Check indraw No check indraw ng 3
| v M ni mal i ndraw ng 2

Mar ked/ no i ndrawi ng due to 1
restricted bucco labial nobility

Tongue t hrust Yes/ no
Amount of wat er

consuned in 3
trials(inm)

(not e) (|
Through straw Yes/ No
Recogni ze straw Yes/ No
Li qui d introdu-
ced at the
centre of
t ongue. Yes/ No
Bites straw Yes/ No
* Degree of lip No | abial tension 3
cl osure.
M ni mal tension 2
Mar ked |abial closure or no 1
tension in presence of flabby
l'i ps
Tongue t hrust Yes/ No
during conti -
nuous sucki ng
Uses straw in Yes/ No
gl ass at 25°
angl e.
Uses straw in Yes/ No
gl ass at 45°
angl e
Swal | owi ng
* a)Anaterior Adequat e seal

seal whet her



-1 abi al
-1 i nguadent al

-lingua al veol ar

Amount of water in
m . for which
anteri seal could
be obt ai ned

Posteri or seal

-To mai ntain |ingua
vel ar contact for
1 m nute by hol d-
ing water with
head tilted back-
wards slightly

Swal | ow refl ex
strai ght head +
nout h open + wat er
i ntroduced hori -
zontal ly.

Lar yngeal
el evati on

Masset en
contraction

* Qrcunoral tension

Mninmal fluid | eakage
Absent /i nadequat e |1 ngua
dent al

A veolar seal with fluid
| oss

Not e

Adequat e sea
Mninmal fluid | eakage

| nadequat e seal with fluid
| oss

Pr esent
Weak
Absent

Det ect abl e | aryngeal di s-
pl acenent

M ni mal el evation

No detectabl e el evation
Present

Veak

Absent

Negl i gi bl e

M ni nal

Mar ked

[EE

R N w P N W PN W



* Li ngual
posi tion

* Mandi bul ar
stability

Qul p m ni num
anount of
water to
elicit an
audi bl e gul p

Not visually evident

Pl aced between incisors or b/w
dentition w thout food spillage.

Pl aced between the dentition +
spi I | age.

No det ect abl e mandi bul ar di spl ace-
ment w th sub-nmandi bul ar nuscl e
nmovenent bei ng present.

Slight mandi bul ar di spl acenent

Mar ked di spl acenent

Yes/ No



Eval uati on

of non-speech notor activities

Structure

Lip

Jaw

Vel opharynx -

Tongue

Activities Scori ng
(3)(2) (1)
Roundi ng
Retraction
Al ternate protrusion and
retraction
Qosing lips fromopen
posi tion

Pausing |ips

Side to side novenent of
l'i ps which is cl osed
Prot rusi on

pening and cl osing |ips
with clenched teeth

Upper teeth on lower |ips

Lower teeth on upper |ips

Tongue out of nouth test

E evat e mandi bl e (open wi de)
Depress nandi bl e

E evate and depress

Chew ng

Bl owi ng through nose with

nmout h cl osed

Signi ng through nouth

Bl owi ng (through nouth) the candle

Vol utional extension

Apex to left corner of nouth
A?ex to right corner of nouth
Fl att eni ng

Retracting

Alternate retracting and
protrusi on

E evation of apex to al veol us
Contacts of tipwth mdpal ate
Contacts of tip with velum
Lateral novenent

Touchi ng bl ade to al veol us
Touchi ng body to m dpal ate

Fl appi ng tongue agai nst | ower
teeth

Trill production (rrr....)

Rai se and | ower tongue agai nst
upper and | ower lip.

Curl tip towards floor of

t he nout h.

Renar k



Eval uati on of speech notor activities:

Structare

1. Lip

2. Jaw

3. Vel ophar ynx

4. Tongue

5. Respiration and

Laryngea

system

I ) Di adachoki netic

rate:

Activities

[ al
[il

[ ul

[ au/
lu-il
[ ual

[ aol
[ pal
/bl
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Scori ng
(3)(2)(1)

Renar ks



11) Breath group:
/ nammamanej al | i, obal uci kkahudugi i ddal e/

i) Pitch range Phonate /a/

_(_i; Ascendi ng
(ii) Descending
I v) Loudness range Phonat e [ al

(1) Ascending
(i1) Descendi ng
v) Prolonged / s/ and / z/





