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swallow pattern;

the mouth during swallow; and an abnormal
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f o various articles om-tongue thrust have related .fhe

deviant swallow pattern o dental maloccluzions, speech

defeactd

€!.‘

and facial musculature imbalances (10,18,22).

- Howaver, there have been numerous controversies rclafc o -
terminclogy (4}, @txa?cjy (2,272,43,45), incidence (12},
diagnosis (22), specialists to be involved, treatment -

procedures {4,22,44), and in some cases, whether tongue

thrust actually exists as a clinical probleme

Of “gpecial interest to the speedh pathologist is
‘the treatment process. This proéess involves training the

‘mauien? O repos zition: the tongue inside of the oral cavity

R

ko effect a ﬂarmal swallowe Inherant in the reposzitioning
cof the wongue 18 the asage of a tacti umkir% thetic approache
TE, howrever,; the patient is not able to di mlma%o where
dn the'oral cavity the tangue ig; therapy could be unsuccage
~Eul, Little is knawn about the sensory system of the tongue

thrusters.

In a review of *he literature only one study hag
been found which deals with the senscry system of tongue
thrushers. Silecox reporied in 1969 {38), that when a group
of subjects were asked to identify geometric forms with their
tongues, no significant differences were found between the
scores of the normal Sijeets and the tongue thrusters.

rerhaps some of the reasons for the laﬁk of sige

aificant difference iﬂ qllﬁax gtudv were thal rn t?ir*cun,
to sixteen vear old age group uv@dv comprises only 28% of

the tongue thrust population, according to Fletcher, Casteel
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“and Bradley (12): and that the subjects were allowed an

TwEm

unlinited amount of time to identify the forms

PR RN

Further exanination of oral sensation in younger

[

tongue thrusters and in which the time factor is controlled

seems warranted. Algo, two-point discriminstion ability of
tongue thrusters has yet to be examined. Such a study appears -
warranted in an effort to galn further insight inte oral

ssnsation in tongue thrusters.

Statenent of the Problem

The present study was designed to determine whether

differences exist between frontal tongue thrusters and

conormal swallowers on tasks of oral stereognosis and twoe

o 3

perint

iy

dserd Wiﬂu»XUﬁa

dusztions to be Eiamined

P rrr B,

The first three questions which this study examined

B
[t

re similar te those which were examined by Silcox (38).
The latter three have not been previously reported,

1. Do differences exist between the oral sTereognog-

o
ot
G

ability of normal swallowers and tongue thrusters?

2. Do differences exiast in oral °<wx@aqncsLLc

~abllity between different age levels within the tongue

thrust population?
2. Do differences exist in the oral stereognostic

ability between male and female subjects in the tongue ‘ :

T rhrust and normai group 57

4. DO diff@rences exist in the two-polint diserimin-

§tjon task scores between the tongue thrusters and normal



swallow groups?

5% Do differences exist bstween twoupoint:discximm
ination ability~and oral stereoqnestic‘abiliﬁy‘éf t@néue.
thrust and normal swallow groups?

G, Dajdifferences»exist in the placement-wf the
oral stereognostic forms between thﬁ.tmnque thirust and the
normal swallow groups?

Befinition of Terms

‘Because of the diversity of terminology thai is

- prasent in.the literature relative to tongue sgensation and

control, the following definitions presented in the litera~
ture will be used for the purpose of this study:

Tongus Thrust. Tongue thrust, according to Silcox,

is "present if the tongue pressas agalinst or pushes betwesn

the maxillary and/or mandibular teeth during swallow. Tongue

thrust is anterior if the tongue presses agalinst or bebween

The incisorg and cuspids; and it is lateral if contact is

]

made with the left or right premolars during swallow® (38,

Pe9) e

Oral Sterengnosis. Oral stereognosis, says Weodlord,

*can: pe defined in its present usage as the fagulty of per-
ceiving threg-dimensional qualities (shapes) of objects
exanined orally and of identifying them, while any inability

o perform this task represents astereognosis, regavdless of

whare the defect lies, or whether it is organic—or functional® — =

{"16 [ }J}‘)o lgﬂ"l(ﬁ ) 3

Two~Point Discrimination. Ringel says that two-point




5
¥ discrimination iz “the abilitv of an individual Lo distine

PR

guish the minimuwe separation of two punctiform stimuli that.

can’' be discriminated as two separate stimuli? (32, pP.310).
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CBAPTER 1X

REVIEWR OF THE LITERALLURE

This chapter (1) presents ‘information on the neural.

Tt

nnervation of the tgngueﬁ {2) reviews tha differences
het*e;n tongue throst and normal swallow, {3} reviews the
tvpee of tongue thrust, (4) presents information on oral
srtera209nozis and twoe-point di&criminaﬁiong and (5) presentsg
information on the relationship of oral sterecdonosis and twoe

point discriminetion to various disorders.
SUALTOW

Cral Innervaiion

crossman and Hatitis say *ai "the tongue has been
ﬁes'rllga ag the surface which is best provided with sen«

sory nerve fibers for the sntire body apd that the freguency =

of sensory terminations is greatest in the antericor region

of the tongue” {15, ».3%}. They go on o say that *the
receptors observed in the mucoss of the tonguse are, in
general, similar Lo those of the palate and gingiva, witl

the sxception of additional receptors which are present in

Suwith {41) preszents a dascription of the s“n33ry =

" nerve supply in detail. He says that:

a cy nerve supplv of the oral cavity is
derivad from the lingual branch of the tLrigeminal nerve,
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which ends in the anterior portion and sideg of the ton-
gues This nerve carries the sensations from the anteribr
two=thirds of the tongue, Fibers of the glossopharyngeal
nerve go to. the mucous membrane at the base and sides of
the tongue for the sense of taste and cutaneous stimuldgs- s
t.ion. The superior-laryndeal nerve has branchesg at the -
~root of the tongue near the epiglottis. The motor nerve S
~of the tongue is the hypoglossal nerve, . o
“The trigeminal nerve recejves tactile impulses du the - -
tongue mainly through stimulation of Meissner®s corpus-
oles, which are large, oval-ghaped bodies within a thin ' -
Lissue capsule. Bach capsule recelves several nerve fibers
which are devold of wmyelin Fibers and coil into a sr
complex network. Impulses are carried over the branch of
the trigeminal nerve to the main sensory nucleus located
at. the pong. Axions are sent to the opposite side where -
they form two tracks of the trigeminal lemnisci. These
terminate in the arcunate nucleus of the thalmus. Finally
‘the cells end at the post central gyrus of the cervebrum.
. The trigeminal nerve has three main roots; a large
sengory root, a mesencepnalic root and a small motor
" roote The large sensory root goes to the cutaneous
fissue of the face and suppliss the mucous membranse of
Lhe mouth, nosge and corned. It carries dmpulses of light
touch, tactile digscrimination, senge of poasition and

LTad

pasgive prossure movement of the tongue and oral cavity.
The magencsaphalic root caryies inpulses vhich govern the

positioning of tongue and jaw. (41, p.7)

. Normal Swallow

There is a distinction between the deglutition of a

- +bhaby swallowing liguid and that of a child who isg swallowing

s0lid and seni~s0lid food;? he baby’s instinctive and rhythm
mic peristaltic-like muscle activity steers the liguid back
into the pharynx. The‘}iquiﬂ is then dirvected through the
pharyni by the'pharynqeal-constrictors past the epiglottis
into the esophagus. Once in the esophagus, it continues by
peristaltic action and’gravity into the stomach.

__As the alteration in foeds oceurs and theeruption— — -

of teeth takes place, avmodification of the swallowing act
Qccur$; One of the most complete studies qf~adult swallowing

"has been done by Ardan and Kemp{3), but by combining data
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three stagess

£ip and by action of the lingual muscles is rolled towards

- root -of the tongue downward. The rooct of the tongue then

8

[HIEN [N

from several authors (2,8,36,44), & pattern of normal Cod LT

swallow can be: given in greater detail.

The normal adult swallowing act can be Qivided into

The first stage is hoth “voluatary and congcious
during which the food 1is collected in a bolus and carried L
to the isthmus of the fauces™ {(44; D.91). The teeth are

firmly occluded. The food is then gathered onto the tongue

“the dorsum of. the tongue. The hyoglossal muscles pull: the

ol protates through an are of a circle having the hyoid bone

as ibs center (8). The wmylohvold, glossopalatini and the

A

stvloglossus conbract, pressing the Longue against the hard
palate.

The dorsal surface of the tongue is "in contact

- with the hard and -soft palate, exerting its pressure against =

them in an upward and lateral direction. Its ﬁip and edges

-do not protrude between the teeth at any point. The tip of

the tohgue does not come forward any further than the

“lingual gingival third of the maxillary incisors® (21, p.649). 3

Theraction of the tensor weli palatini causes the

soft palate to tense and in effect lengthens the hard palate.

~This. creates an added base against which the tongue can &

move (14),

A wave of contraction then occurs starting at or

- near the tip of the tongue, which 1s resting against the.
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dower antverlor teeth; and the front portion of the hard

fpalateg.amd.gpreaﬁs-backwardw During this action,.a seal.

=

betwesn. the tongue-and palate is maintained {44y,

S

i

At the same time, the hyoid bone. is carried upward =

and forward so that itnbeaameS»buried i the base of the
- tongue. The diagastric, stylohyoid, and the geniohyoid
‘muscles are involved in this action {(445. - -

Stage two is briefl and pocupied with guiding the
food through: the pharynx. As the bolus passes from the oral
cavity into the upper end of the esophaqus through the oral
and iaryngéal porticn of the phat?nxk there are four openings
#hat must be closed to prevent material from entering them.
They ares Tirsk, the nazopharynx:; sscond and third, the
Bustachian tubés; and fourth, the glottis (44). Ths Nas0-
pharynx is closed fo by the approximaticn of the palato-
jpharthéus muscles.. The salphingopharyngeus muécleS'clcsa
off the pharyngeal orifices of the Eustachian tubeﬁ.-Mﬁvementbv' L
. of the arytenoid cartilages medially causes the glottis to e :
be closed. As the pharynx éescendsbwith the contraction of
the infrahyveid muscles,; the bolus is carried downward into
the esophagus,

‘The tﬁird stage‘of,deglutition is & peristaltic wave
~which passes down the esophagus to the cardiac sphincter of

the stomach. This third stage of swallow has been ménticned 1%

The entire time for the preceeding action to occur

is extremely short. The initial stages of the swallowing act .



menstral age. This develops inte a swallow reflex which'

change fyrom 508t to hard foods becomes an oro-

~fmpalance, which has

are An the magnitude of one-or two seconds making recognition

of ‘swallow by observation and palpation highly criticals .

Tongue Thrust .
Humphrey (19) in a study of fetal reflexes hag obsers

“wediwhat appears Lo be a. sucking response at about 8.5 weeks

5__5..
sa
e

~fhe result of neurval pathways becoming functional and allow:

ing the responses to oce sur. This swallow reflex, refTerrsd to

-as the infantile swallow pattern, is manifested in ths

“pursing instinct as the tongue darts forward to obtain milk

from the mothers breast (24). This_nursing instinot is one

“of the best developed of all infantile movement.

2

This infantile swallow patbern i¥ retalned past the

o
R
o
0}
L
ol
4]
3
&

4]

been termed "tongue thrust®. Other
terms which have been employed are; atypical swallow, pere
verted swallow, reverse swallow, visceral,swallmwvand

endogenous tongue thruste

Tongue thirust is present 1if the tongue p?ﬁsse, againat

or pushes between the maxillary and/or méndibular teeth
during swallow. A review of tha’nmrmal swallow gives a
bazgls from which to judge abnormal swallowa

In the abnormal swallow habit, azccording to Straub

(41), the muscles of mas ticatlon are not used in bringing

the'jaws e de hnly teqe?har. First, the"tangue is thrust‘farm.
Ward between the teeth, and then the muscles of mastication

bring the jaws together until the upper and lower teeth




ik
contact the tongus. Tha orbicularis oris and other facial
muscles of expression, . especially the. menia]isp entérpthe~

act by tensing to help force thé‘bolus of material back into

. the pharynx. In many cases, the patient blows air forward.

and builds up a positive pregsure instead of a negative

“pressure in the anterior pcmtjan of ¢he oral cavity.

There is also a tendency to move the head forward in
an-eflfort to move the bolus or saliva back into the pharyni.
This accompanied by_cantraction of the muscles of expression

is so intense that patiean may have a strained expression

“about the face and throat. In older patients a change in

Farial conbourihas also been noved {41). The variaticon in

forces between the thrust and other muscle presgure imbale
ances has bheen sugvksted as one cause of malocclusion.

Tongue thrust has been temnned “anterior®” if the

'tongmé presgsses against or between the incisors and cuspids;

" and "lateral” if contact is made with the left or right

premalars and,molars during swallows

Bell aﬁd Hale {7) examined 353 c¢hildren, aged five
and six years of age, and found that 82% exhibited a swallow
which céulﬁ~be,classified>as a tongue thrust. Ward (45)

found that 74.3% of a group of first; second, and third

&

‘graders possessed-a tongue thrust pattern,Fletcher, Casteel

,

and Bradley (123, found that the incidence of tongue thrust

swallmw-mumerlc lly decreagéd with an. increase in age. If the
tongue thrust*exists normally at. birth as has been suqfe ted

by Lewis {24), then what fdctar* are.responsible for the



Considerable cﬁntrgvazéy with1:Q3pact:ta?qcmurancev
. of the tongue. thrust patteknuof agral activity haS‘bgen‘
Ffocusad upon its eticlogy.

QQttle feeding has*b&en discussed as & cause of
tongue thrust by a varieﬁy of authors. Straub (41) and
Picardv(Bl) heth suqqe@t that the abnormal swallowing habit
‘seams to be the diréaﬁ result of improper bottle feedinga‘ v -
Straub believeé’that for one to'appreciate“why’bottle -

feeding causes the tongue thrust, one must understand the . =

~differences in the mechanics of breast and bottle feeding. -
CHe seva. “In Treasst feeding, the tongue is free in the mouth

ot

to places iﬁS&I%'prmperly Lo take care of the normal act of
l;ﬁ@glutiti@mg since thé milk dees not run freely but must be

gucked out with pre&sufes*When & mouthful of nilk islwbtaim@d@

th§ source of supply is shut off and the baby uses_tﬁeanorm

‘mal>tongue.aeticn for deglutition® {41, p.421),

i

In bottle feeding, Straub says (41}, “the nipple i
- very long andvreachesbpartially intoe the throat, To make
SIre that the infant gets sufiiciernt milk, several iarge
holes are uéually placed in the nipple. When the infant
attampis,to suék vigorously: the milk comes so fast that he .

will either regurgitate and choke or spill milk out at the

sides of his mouth. This teécheségﬁg;yggzﬂEgighgyglhithrﬁd;;f>ﬂ,,4;#{;

tbnque Forward, maintain the tip in that position, and swallow

£he milk with the back portion of the tongue abnormally, -
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‘wﬁile the tip of the tgngué“igAr@eeiving a new-supply of - R

mIIRT {41, pPed2Ll)e

the *Nuk Sauger Preventive orthodontic Program®” of

‘artificisl infant feeding published by the Rocky Mountain.

‘Metal Products Company; hag indicated that the typical
“artificial nipples produced by most companies; axe“nmt‘dum
aignea te bhe an accurate»faﬁgimil@ ﬁmith@ breast of the
mother (29).
“Thumbsucking hag also been advanced as a éause of
the torngue thrust prbblemw however, doubt has been expressed
by scme’investigatorsias to whether a cause or effect rela-

timLshiﬁiexiﬁﬁs'betweﬁn the two (2,41). If the thumbsucking
has created an open spacs, then Fraguently the tongue
asswaery this ﬁpaﬁa as a habitual resting place instead of
its usual place of rest.

_Régers (35) and Andrews (2) believe that tongue
thrust'developés when the tongué'thrustS?into~the*Sﬁace' ' —
creaﬁed by thg logs of the decidous incisors. By the tine
that the permanent teeth erupt the tongue thrusting has
become 8 habit.

Andrews (2) states that “if the tonsils become infece
téd and remain-sO‘fw:‘a pericd of time, it is painful to
swaiiow and the tongue is forced to assume a more anterior

1 _ pﬁsitiOﬂ"a‘If‘thiS reflex continues f@f a period of.time

it may establish new neural muascular pathways which: continue
to control the 5wallewing even after the tonsils are no

longer sore. Andrews also believes that macroglossia of the




14

'

Ctengus 1 another cause for the tongue thrust pattern..

Leach {23) in examining a group.of 500 patients at

an- upper respiratory research c¢linic, found that 43% of the

. patients manifes sted an atypiva] ‘swallow pattern.

“the po”

Lack of physimlogical'maturatianucf-thevswalLow'

s pattern is @liso listed as a cause of tongue thrust. Becker -

B, ppr.8~9) says- that some children never learn to perforim

the normal ‘*teeth together® swallow as when eating tougher

- foodse They Gontihualiy swallow in the way that the normal

child reserves for sofit foods.*®

Heredity'has also been suggested as a cause based ob

. e , Yy g 0 L
not only_struqtural similarities kut also on the similarity
in swal 1@wan La atterns whnich are sxhibited.

Barrett {4} however, believes that malocclusion ig

ible cause of tongue thrust and not visa versa, The

malocclusion, states Jann (20) on the basis of clinilcal

wbservation of young children, is etinlogically significant

in the development of not only a tangue thrust but also an
accompanying speech defect.

Controversy also exists over the diagnostic methods

which should be enployed to check for abnormal swallow. OF

the five methods which have been used, four are objective

and one is clinical.

The clinical technique consists of first having the

paﬁienﬁ“ﬁﬁﬁllﬁWﬁW&tér“whiie“cheéking*fbﬁ*masseter*muscle’

action, Those muacles should contract during noxnal swallow.

‘Also observation of the perioral muscles during swallow is

e

i
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inportant as any contraction of these musci&sfwouldaindicate-

Can- abnormal swallow. The final. step is to use t?w thumb and

forefinger to break the labial seal and observe where the
tongus is at the moment of swallow (11l).
- The entire time for the swallow act to occur is o -

extreamely short, The inltizl stages of the swallowing act is’

odn tha magnitude of one or two secondg. The recognition ang

diagnosis of an abnormal swallow by observation and palpa-

ion is susceptible to criticism.
nl ATION AND PERCEPTION

Adults do not use their mouvths for exploratory

haptic Louching as the dnfant geens bo do. Pubting things

Cin the mouth ds onot a soclally accepted habit after a ceres

CBALN ages "nevezthel%mb, this organ retains the ability to

discriminate the shape, size and- solid geometyy of objects
without seeing them®” (13, p.135),
Oral Sensary experience ig distinctive in jts cone

txnu*ty, Bogma states (9; p.98), “the sensory-elicited oral

.3

moblon effecting the opposition eﬂpﬁrlencm in the tongus,

ntial machanism ©f the infant

=
9,'
153
i

y

lips and palate is the es
suckle and oral positional mechanism®. Suéking has been
elicited by stimulation about the mouth of the human fetus

as early as 24 weeks of menstral age (19},

fehis. it becomes secondary to othayr activity_in the body,

Bosma s?afea {9, e 106)  that “the strangly cry ind infant®s

Even Ll@uqh oral qengahion Tg active early ingiheﬁ\,;“\\\,




pharynx via nose or mouth"o Anoth@r +ypa of 1nsen iLJV?iy

lip..;5 t@“+he Longue, bala

znd Hethering
-..states that "such sensations as touch, deep pyessure and

teuts for stereognosé.‘@ However, Shelton, Arndt and Hether-

16

oral area is inzensitive to stimulation, but he may be

- calmed by enﬁorced.swallaw, as of water delivered o the .

. reported by Bosma.was-"thevinfantuin asuanlished suckle ose ::
is more Lolerant of: peripheral pain® (9, p.107}. » o

"In this dcvelopm@ntal pwospect§vé, the crudely
perfarm;ngAmQuth of the infant is awaizhxg The davglﬂgmenh.
of Sensory éué to discriminate actions®™ (9, p.l09j. The
oral sensation of the infant is further cgmplicated‘byvtha

fact that in the oral region there is a close relationship .

between sensory and motar function,. ' ' -

Tne mOutH is dn aétiv' pe ’dépﬂﬁél‘@?@ﬁéﬁfﬁhiéﬁ'““’ v f

indtamivuily Lnalau@“ a set of wverliapping parts; the jaws,

e and throat (13). Sheltmnp Axrndt

{37} state that stereognosis iz intersensory

\L
S
Y
Per)

'involvinq more than one sensory organ. Paine (3@, P.1513

 tw6Qpbint aij crlmlnatlon are egsential tn Lhe ability to pas

1ngtan {37) suggest that it is not at all well establidhed how

persons perceive intracral sense of position and movement.
ORAL: STEREOGNOSIS

Woodford states that "mralIStereagncsis is the

fﬁgultyumf,pﬂrceiying;threegdimensi&nalﬁqualitiesgfshape)

- of obJects ewam:nﬁd orallly and of id@ntlfying them (46,

PPe15+36). In any discussion of shape, form and size, there
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is a congtancy developed which *is the téndemcy,fcr ob ject
‘prwp&rﬁias-tw”remaiﬂjunifqrﬁ'and{unchanged in spité-affthe“
conditions under which thev are observed” (5, pmi72§wi; '
Questions have bezen raised about the testing of oral

gtereognosis inithatftﬁé/t@st‘may,include stimulatcions
which are ﬁacondary to stereogriosis. The mouth consists of

overlapping parts Whafh Funcetbion as- & whole DHLsg ard all
play & part in discrimination andusensation.-Shelﬁon, drndt
and Hetherington {37) and Ringle (33) agree that there can
‘e intersensory involvement in the oral perception process.
"It would follow then that “oral stereognosis is a test of
general &hilitiegﬂl(Zﬁﬁ Pe219Y,

ty of fests of oral w%exengﬁnczg have been

]
«
ey
=
@.

vﬂev&lﬁﬁaﬁgAﬁhﬁfsman {197 usging ten geonetric fGEMS'tﬁﬁﬁed
{5fa1‘§ﬁareaqnéstic ability in normal and neurcliogically
irpaired subjects and fmané'ﬁha% the anterior lingual surw
faces of thw t0n§ﬁe are of primary importance for orval
discrimination. Smith (40) used 15 forms to test oral
stereognostic ahility in twenﬁymfive 5peecﬁ defective
children. Hig results indicated that his forms were easy to
identify and wore &ifificult forms need@d‘tc be added to

the test.

Mihwrs {(2Y) presented a twenty-five item test to

twenty college students who had their hard palate covered

with wax. He found that covering the palate had no_effect

an the Form identification task.

shelton, Arndt and Hethevington (37) developed a toat




1

18

that w&s comprised of thirty-five foras wlth hand;us ,

;attaqheda’After administering the forms te first grade;’third

grade and graduate students, they found that there is an ine

erease in mean cbrr@¢t,respﬁnsagwith¥inéreased Ty

Rlﬂgle is quaﬁeﬁ by ;Jl<oy {*8) of hainq eritical _‘_f
of havinq handles on Lhe 101& becauﬁe he b@lkiv s this
impwdes the_manlpuia‘vmv‘ﬁﬁ t1¢ forms. No char-ﬁﬁursa has o
been found in & review of thc literature which concurred
with this op:i.niane

The Naticnal Institute of Dental Rcaearch has
”prcduceé a set of twenty forms, which have’come to}be‘known
as.the“stanéa?d NIDR 20 set. The set is praduced.inftwe.Ways,
Oone has a handle and the other does not. The same forms are
avaiighie in g larger size than the standarde

Diff@fen sizes of forms have been tested and it has
{beénffgun&.that_thevnpmber cfchr#ect_re sponses lnwrasseé

with an increase in the size of the Fforms (28).
TWO-POINT DISCRIMINATION

Early th&@fiSté hypauﬁebi ed that the area served
by a single neurocn &nﬁ»tha 6:&& batween the adjacent neuron
provided the neuroph&éiolcgical ba sig O "Lwo~point® per-
.ceptionsg Presaﬁt evidence, hbwever,:suypmrts & moreidynamic

view of such perceptions. Spacilial discriminatimn involves

“the intevaction of such factors as the size and denﬂacy of

innervation of the receptive field, the intensity and locaw

tion of the stimulus, and the effects of afferent inhibition



1%
_@fvaféa, burroundinv the site of Sthuldtlun (32)¢v
‘Ringle.and hwanowski 2)_uSing an oral esthe@mr;3; 3,_ e

- 1omgtbx mLfempted to devm 5@ @l t@st tﬂ’pfmvide,pr@cedures'and,

.‘normaKAVL data on the evaluatlcn of twampalni dxscrianathn .._, ,,;
capacities of select@d orﬁlgstructures. The‘esthesiometer | =
)chtéiﬁéiprobe pdintg wﬁich coﬁld be'wéiqhéa@,so that uhder_
rrﬂe novem nt, Lhcy would ta!l with a callncauau amwunm of
'erce and strike the desired surtaééa The uub,wct would fhen
- pushs a‘buﬁton, llghLlng a 13ghfg thereby 1ndica11 ng contact
had been mdd& and how many pmlnts had been f&ltc Using
twentymfive un;versx%y stu&onts, they found that twompOAnt

"disdrimiﬁaﬁian4dacreases in a frant@tombagk.cf the mouth
relatigér?mp :Riﬁql@ and Fuwanowski also reported a mean-
valué of 2w for L? axul& f*-a‘,wowpwaxg oral discrimin-
ation task {327},

MPCdll (25) attempted to provxde furtnbr measuvea
of the uralmuensory nechanisn. He received mean values of
1+7 mm for normal subjects, ) E

Present res&arﬁh evidence demonwtr stes: that gha
normal two=-point limen for the tongue tip is petween 1 and
'2’mm, however, further research ig 1ndicated'ﬁm§ other
tongue areas (25).

REIATION“HIP OF ORAL STEREOGNOSIS AND TWQ-POINT
SCRIMINATION TO VARIOUS DISORDERS

Solomon (27) and Class (28), in-work done with

athataid;children and adults, found that there was a marked

relatianship between oral stere@gnmsticvabiiity1énd chewing,



tendency for‘pmar'p@ﬁformance on theAmétor tests to be . .

%a‘gmaJated w11h poor perzmrdeOu on the QGKSOXy testse N&

edgnostic ability in a tongue thrust group, found no

drinking and articulatory proficiency.. There was. also &

e

. difference in- the twmmpuini dis C}iminatiun ab;l:ty of athee:

toid children has hbeen noted (26). | B o -
Ringle (34 )] adhipisteredﬁan,bral sterecgnostic test

to'gikty childxen,with “fﬁnctimn&l” digorders of articli-

la?i@n He Féunﬁ that the sub jects without speech defects

did uetfar and Lh@L ag the number of articulation errors

& .
Ciney ed go dmd thn nunber of errors on the test. Ringle -~

y <

eoncludes that this test, which purports to be a test of R

coral sensation, differentiated between defective speakers and o=

individuals without speec ﬁ(t@g B
Moser, Ladgourge and Cluss {(28) found that stutter~

ers made more 2rrovs on an oral shterecgnostic task than did

péxsous who did not stutter, ox had'an articulation disorder.
Shelton, reported Silcox (38), found that vlieft

palate inﬁividualg *perform similarily to normal speskers

and . that there is no trend of responses between different

classes of cle fte™, Shelton also found that dezf and blind

ubvuc ts differed little in oral Eorﬁ recognition,
Silcox (38) studying the relationghip in oral sters-

differences between the tongus thrusters and the subjects

ithra nomwmal swallow patterne——  — ' S

In ccnclusicn, the ressarch on oral stereognosig and

two-point discrimination has been well swmarized by MeDonald
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Aungsi {27, pPe219):

a messure of oral sensory function, form
tion in the mouth and two-point discrime

&Y
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e g

i
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segein Lo be more promising than weight
on, localization or texture discrimination.
2. Oral stereognosis is a general ability.

3o The tongue appears to be the most sensitive
#f the oral structures in identifyinc formss ‘

4. Tt Gues not appear possible o imprmvw oral
identification of forms through practice in wanual
tracing of the forms, tactile experience with the
forms or visual inspection of the forms.

_ 5. There may well be a subgroup.of persons with
defective oral motor function such ag poor articulation
oy poorly developed chewing, sucking, and swallowing,

whose motor dysfunction is assgociated thh defective

oral sens ery db&lltle&»

|




CHAPTER ITI

PROCEDURE

fh& present study was de 1qued Lo 7 .ZMAHP whether
therse was a difference between thé oral =tersognostic and
tyo-pnint discrimination ability of anterior ”QHQue thrusters
and nbrmal swallmwerse _ ' _
Seventy~four subjects, ages nine to twelve years old,
were avaluataed for possible inclusion in the study. According
to Pletoher, Cast el and Bradley {12}, this age group COm=-
'pm¢m@s 37% of the tongua thrust population.
,To’beaincluded in the final research population,
sub jects had to wmeet the following criteria:s demonstrate no -
articulation defect and have no oral-facial anomaly. Subject:
in the experimental §0pulation had to démonstrat@ an anter-~
ior tongue thrust
To determine 1f the aubje s met the above cfiteria,'
- ﬁﬁhjects were given -an articulation test, which required
Eham £ read a para rraph containing Enqlis  speech sounds,
Moser, LaGourge and Class (28) have.reparted that articula-
tory disorders do not affect responses on an oral sensation u
@ﬁsk7°but*MvDomaId“and‘Aunqst*f???‘famﬂdﬁthat*vAwacLﬂ*with4***”444“"4¥
articulatmry digcrders did not do aé well as norma1 speakers |
on the same t&qr..Becausa of this controversy, it waé deter-

cminad that individuals with any mis arrv~u1at1 ons wouild be
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excluded from the study. The examiner performed an oral.
paripneral examination on all subjects to rule oub the S e
possibility of an oral-facial anomaly. .

To determine 1f the subject was a tongue thruster,

a clinical procedure consisting of having the subject
swallow water was used, During the swallow, the maéseﬁer
nmuiscle action was obsefvédp as these muscles shéuld contracy
during normal swallow. Also, contraction of the perioral
muascles was noted, since any contraction of these muﬁcles
right indicate an abnormal swallow. The final step was the

use ©of the thumb and forefinger to break the labial seal and -

observe the location of the tongue at the moment of swallow -

{(11). For the subiect to qualify as a tongue thruster for

this study, the tongue had to make contact with Or be anter-
ior of the central incisors. This procedure wasg performed
twice, by two examiners, and both examiners had to agree on

the tongue thrust diagnosis.

Sixty suhjects cemprised the final research popula-
tion with an age range of nine to twelve vears and with a
mean age of 10.3 years. Thirty Qf these were normal and |
thirty were tongue thrustersu Half of the subjects were male
and half were female. Fourteen of the original $eventy%four
subjecis were excluded begcause of articuletion defects,
Oral Stereognostic Evaluation Procedure
uﬁ4“iﬁ§65£§yf5?ﬁ§”ﬁéfé”ﬁ§éﬁ;iﬁ*the4stuﬂy;¥Thebfermsfwexeu\ww;ﬁfméyj

made of 1/4 inch thick plexiglaszs attached to 5 inch stain-

less steel handles (Plgure 1)+ The handles weré calibratéﬁ in

]
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FPIGURE T

ORAL STEREOGNOSTIC, TEST FORMS
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five 1 om increments ffom'ﬁhe‘form end:of the handleﬁ
Thie v@’ﬂétian 0% the fﬁlﬁ Aesligns >were baged on
fnrmg Jegoribad by Shelton, Arndt and HeLherlngton {37)
and fmaa;wppd by the National Institute of Dental Research,

In administering the test, each subject was seated

-

at » table with the form selection chart, and was given the
following instructions:s

We would like you to help us find out if boys and
girls can match a form with a picture, not by lLookiug
at them; but by feeling the forms with your tongue.

We'l) ask you to close your eyes, and open your
mauth, . and I will put one of thess forms frown this bag
into your mouth. After the form is in vour mouth, open
your evaes, but kKeep your mouth ¢losed. Move the form
around on your tongue, and see if you can discover
which picture matches the form you have in your mouth.
When Vu kﬂut wnich one it is, point to the picture
orn a2t in front of you. You will have only 15
seconds to make a decision,; s0 as soon as you Xnow
which is the form vou have in yvour mouth, point to the
picture matching it. Then cloge your @yaug anﬂ 111 take
osut that Torm, and put in another one, SR

Remember, this game 1is to sae if you}cr1»te11,
without looking, what is in your mouth. Soremenber,
keep vour eves closed, except when you ha V“,a form in
your mouth, and your mouth is closed, You have only &
short time, 0 decide as guickly as posgible., I fou°v@
not sure which picture matches the form; take s FUESS.
It you're ready, we'll begin, Do you have any guestions?

wWith the ilnstructions compi*ted, the first form:
wae placed in the subjeéts mquﬁh« Care was taken to shie 1d
the Zorm from view hy using the tester‘s hand. Using ﬁhﬁ
handlea, the SUbjact manipulated the form for 15 seconds,
and pointed to the picture they thought matched the forrm.
At thig time, the depth to which the form was inserted into
the mouth was also determined, ug;néwtiéiééiigféﬁgéﬁubﬁ'Ehéf

handles of the forms. This procedure was followed for all.
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20 formsg. At no point during the test was the subject given
any indication aéﬁta the accuracy of his response..
Twm~identical cete of forms were used, allcwinq one
set 4o be sterilized while the other set was being used.
Following the oral stereognostic test, the tﬁ£t ;or WO
peint discrimination was administered.

Two-Point Discrimination Procedure

The psychophysical "method of minimal change®
described by McCall {26) was used in the administration of
this test. This procedure involves. the establishment of

ascending and descending thresholds. An ascending threshold

i established by gradually moving the two points apart

ntil the subject ig able to perceive two points. A descen-

ding threshold is obtained by decreasing the distance

vy

etween the two points until the subject perceives them as
one distinct point.

To Ubtéin.two points which could be moved apart and
bvack togethef again, a pair of vernier calipers (Figure 1I)
were modified by welding ﬁw@ stainless steel rods to the
ends. The rods extended approximately three incbes out in
front of the'calipero The ends of the rods wers turmed down
and bent =2 that they were approximated when the calipers
waere closed., The tips of the rods were filed o points of

less than 1 mm in diawmeter, but the sharpness did not ob-

tain that of a pinpoint.
Before presenting the task to the subject, he

following instructions were given:

M

I

i
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We would like you to help us find out if boys and =
girls can tell whether they are feeling one or two =
points touching their tongue. ~

We'll ask you to close your eyes and open your : s

~mouth and T will touch your tongue with this pointers :
Wwhen I take it out of your mouth, I want you to hold
up one finger if you felt one point, and two fingers
if vou felt two points. We®ll do this several times,
and each time I want you to tell me how many pointg =
you felts

Remenmber, this game is to see if you can tell how
many points are touching your tongue. If you‘re not
sure, please guess. If you're ready, we'll begin. Do
you have any questions?

With the instructionsvcompleted, the subjects tLongue
was touched with the calipers until the subject reported |
the change from one.to two points, Thé amount of incremental .‘h
change was then recorded for each subject, until his -

threshold was determined. .

tethod of Analysig ' |

RS A

Two-tailed L-tests of significance were computed to
ﬁest the followinq guestions: (1) Do differences exist
between the oral- stereognostic ability of normal swallowers
and tongue thrusters?9 {2) Do differences exist in oral
steréognostic ability'betWeén different age leﬁels within g
the tongue thrust population?, (3) Do differences exigt in
the oral stereognostic ability bn tween male and female
'Suhjeﬂtsvin'the tongue thrust and normal groups? and (4} Do
differenceg exist in the two-point discrimination task scores
between the tongue thrusters and normal swallow groups?

Two-tailed t-tests were selected because of the
7;;£§aifé5tibﬁéiif§iéf7€ﬁ57dét§?ﬁéfbé7énalyzéd:'Aflevelwaﬁ*~;—f I

01 was gselected as the acce ptaolc level of siqnlflcance

R !l

The Spearman Rank Correlation Coefficisent was
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computed for Question Five. This inguired into the relaw

tionship between two-point discrimination-and oral stereog-

nostic ability of normal and tongue thrust swallowers.

Data for Question Six,; which dealt with the placement

OF the forms in the mouths of the tongue thrust and normal
subijects was analyzed by computation of & Chi Sguare

distribution.

|

T

LTI T
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CHAPTER IV.

ESULTS AND INTERPRETATION

The purpoge of this study wag to determineg whether
there was a difference between oral stereognostic and twoe
puin£ discyimination abillty of persons with a tmngue thrast
gwallow pattern and persons who have a normal swallow patterne

Seventy-four subjects were originally screened for. _
the study. Fourteen were eliminated becauserthey did not }f
meet the criterion of no articulation errors. The reMaining
60 subjects were in an age range of nine to twélve vears with o
a mean age of 10.3 vyears. Halt of these nchot~ had a toengue
thrust gwallow pattern and the other half had a normal SWE L
low. Also, half of the subjects in each group were male anﬂ
the other hsalf females

oral Stereoqnosis

Figure I1X presants thé subject's response scores on
the test of oral ﬁtefeoqnmsisa

| The mean correct respmhse on the oral sterecgnostic
task for the normal swallowers was 12,27 and for the tongue
thrusters 9.52. The scores f@f the normal swallow group had
a range of 7 to 16 while the scores for the tongue thru&ters
ranged from 6 to 12 corvect responses. A tescore of 6.21
AﬁﬁfmSST*wxéféﬁiaihed “The resulty of hlﬂ*te"ﬁ*were‘signifo'lwﬂ~w'>v§

icant at the ;01 level of confidence,

These results seem to indicate that the control sube
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jects were better able to identify forms orally than were the

tongue thrust subjects. This finding is different thar that

obtained by Silcox (38) who found no significant differences | =
between his groups. Some rea30n5<for‘this difference might ' . =
be due toO thev:estrictions on the amount of time which the
congue  thrusters in the current'popﬁlation had'in'comparison
to the amount of time Silcox gave hié gr@ups$;if 8 sensocy
deficit 1g present it could take the tongue thrusters longer
yale] hak& the discriminations. By giving the tongue thrusters —
an unlimited amount of time, és Silcox did; they may have
been able to make the necessary discriminations.

Another factor that must be considered is the dif-
ferent ags gréupﬁ which ware employed. Silcox®s research
population cwﬁﬂisted'mf-l3 to 16 vear olds while the present
pmpuiation wae 9 to 12 year olds, therefore the same degree i
of maturation may not have taken place. The amount of tan@ue
thrustérs‘repreﬂented-by the yvounger age group, as well as
the possibility of the problem being more pronouncedbin thisg
group, might further account for gome of the diff@rénces.

Finally, another factor which might account for thé
difference is the increaged-amount ol ﬁubj@wté utiiizéd in
‘this study. Thirty tongue thrust subjects weﬁa amployved as
compared to nineteen tongue thrusters in Silcox®s study. A
larger numbe& of subjects, presents the researcher withva ' ;f
,Aﬂmmre,diverseWpopula%ianfandﬂone~which'may”EE“mﬁfe’fépfeééﬁ@”"
ﬁative of the whole, |

‘The second question inquired if there would be a
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- difference between different age levels in thejtangue
thrust‘populatimng Figure IV presents a digplay of the
groups mean scores.,
| The c@mputed nean scores_byvage level for the group

af tbnq&e thrusters and the normai swallowers were similar'
with pnly slight differénces betweeﬁ them. No gsignificant
differences were found when testing the cral sterecgnostic
ability between nine, ten, eleven and twelve year old tongue
thrusters and normal swallowerse.

Sensory acuity does not appear to be related to age
level. This would suggest that oral stereognostic ability
is not developmentally linked, at least within the popula-
tion studied. This is in oppesition to the findiﬁqs of
Shéltan; Arndt and Hetherington {37), who using first grade,
third grade and éollege students, found an increase in scores
with an increase in age. The difference may be due to the
gfeater age rénge which they utilized in theilr study.

Queéticn Number 3 asked if differences exist iﬁ the
orél stereognostic ability of different groups when clasgi-
fied by =zex. Figure V presents the subjects scores for both
male and female normal swallowers versus male and female
tongue thrusters.

The mean correct response score was 12.67 for the
male normal swailowers and 11.87 for the females, The mean
the female tongue_thrusters had a mean correct score of 9,60,

A t-test score of 1.09 (8f=28) was obtained for the normal
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“tion of the scores for the normal subject

36
swallowers and one of 0.24 (Af=28) for the tongue thrusters,
was computed. Neither of these t-scores are significant.
Therefore, it might be concluded that oral stereognostic
ability was not related toe sex within groups.

When females were compared bétween groups, the
results were quite different. A mean correct response for
the female tongue thrusters was 9.60 and for the female
normals 11.87. The computed t-score was 5.49 (Af=28) which
is signifiicant at the .01 level of confidence. Normal male

subjects had a mean correct regpohnse of 12.67 compared to

9,47 for the male tongue thrusters. The computed tescore of

13.53 (Af=28) was significant at the 001 level of confidence.

There is a significant difference in oral sterecgnostic
ability when compared by sex between groups.
These results seem to indicate that the sensory

ability of the normals, both males and females, is better

than that of the oral stereognostic ability of tongue

thrusters. This data correlates well to the results of the

first guestion, indicating that the normal subjects are bete-

ter able to identify forms than the tongue thrust subjects.

It is also interesting to note than in an examina-

1]

we find that

subjects 26 and 38, both males; attained the highest score

while subject 8, a female, attained the lowest score for the

‘normal group on the oral stersognostic task. In examining the

scores for the tongue thrust group, we find similar resulta,

Subject 19, a male, attained the highest score while gubject
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42, & Ffemale, attained the lowest score for the tongue thrus-

- ters. This could indicate that the male subjects have a bet-

tar developed sensory ability than the female subjecﬁsa

"Tngﬁﬂint Discrimin&ﬁim@ ' | »‘ ==

T determine 1f there would be a difference in the
“ewe-point. discrimination ability betwsen tongue thrusters
and normal swallowers, a t~test of the mean correct responses
was computed. Figure VI presents the subjects scores.

It can be seen from the graph that the tongue
thrusters scores ranged Lrom 1Q01t©-206 m- while the normals
scores ranged from 1.0 to 1.8 mme This range is similar to
that found by other researchers who reported the normal
range of 1.0 2 2.0 mm on this task {1). | |

The meén reépﬁnse for tha nmrﬁal swallowers was 1.20
and for. the toﬂgue thrusters 1.53. A t~score of 0.87 (df=58) 5
“was computed. The results of thig test were not siénifibanﬁ.

From this it might be‘ccncludéd that two-point }—
discrimination, thch‘iﬁ the “ability to distinquish the
minimum separation of two punctiform stimuli that can be
discriminated as Lwo separate stimali® (32, pP«310), 1is
apparently not appropriate for»exahining differences betwean
tongue thrusters and normals while oral sterebgndsis being
a general task might indicate general overall sensory

differences. : S

Two~Point Discrimination and Oral Stereognosisg

Question Number 5 examined the relationship between

two-point discrimination and oral stereognostic ability of
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Cteds-in v values of 00147 and ~0.998 resgpectively. This seenms . —

39 C L
Longue thrusters and normal-swallowers. R ' T

Spearman Rank Correlations were computed for the

mmrmal qraup and for ﬁhe_tomgue“thrust;group. Thesevregulw

T indicate that there is no relationship between the normal
swallowers ability to recognize ijacts orally and to dig-
tinguish points on his tongue, while there is a negative
ralationship for the tongue thrusit group which means they

did better on the recognition of objects than on the recogni-
tion of points on the. tongue. It might therefore be concluded
that the two measures are measguring entirely different thingse

Oral stereognosis measures an individuals ability
e digscciminate stimuli with a wide range of neural stimm
ulation sccuring while two-point discrimination presumable
invmlveﬁ‘mnly individual neurons, ‘Therefore; an individuals
ability to perform on one task may not be related to ﬁis
ability to perform on the other task.

Two different areas of the tongue are used in these
taskss In a test of oral stereognostic ability, the subject
can use the entire tongue, but in two~point discrimination
only the tongue tip is utilized. Furthermore, oral stereog-
nosis is an active task involving object manipulatimn;whiie
two-point discrimination is a passive task and nc manipula- =

tion ig involved. o . ' ;7

Placement of the Forms

Question Number € dealt with the placement of the

forms on the tongue. Analysis by a Chi Square distributien
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resalted in a X23valu¢ of 26,66 (df=2). This was signifie-
*canﬁ'bﬁyﬁudfﬁh@ ;905“1eve1.0f confidence. This indicated
that both groups tended to show the same placement of the
forms, with'zoﬁ cmabaiﬁqvthezpredominantﬂﬁhmice‘for’placem@nt
within both groups. It might therefore be said, that tongue
thrusters and normals. in attempting identification of the

.

forme used simlilar areas of

H

the tongue. This might be due to
a possible conmfort factor and also due to the tongus tip
being used far.recbgnitionvpurpases. This would agree with
Ringies study (32) in the téngue tip being'the‘mcstASensim

tive area for recoghition purposes,.
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~age and sex, The age range of the subjects was from nine to

CHAPTER V

‘SUMMARY, CONCLUSIONS AND RECOMMENDATIONS ' ) '

?7
- Sumnary i
The purpose of this study was te (1) determine if ?—
differences exist between the oral gtéreOgnostic ability
of normal swallowers and tangue.thrusterse.(2) To determine i

if differences exist in oral sﬁeredgnostid ability between
diffefent age levels withiﬁ»the tohgue‘thrust population.
(3)“T0 determine if differences ekist in thévorél stéreagu
noastic abiliﬁy betﬁeeﬁ male and female subjécts in the
tongue thrust and normal swallow qtmups; (4) To determine

¥ differences exist in the two-point discrimination task

e
-8

scores. between the tongue thrusters and the normsl swallow -
groups. (5) To determine if differehces exist between two- | f
_pmint discrimination abiliﬁy and oral stereoghostic ablility
of tongue thrusters and normal swallowers, and (6) to | ;
determine if difﬁerences exisﬁ in the placement of the oral
stercognostic forms bstween the tongue thrust and riormal
swallow groupse.
The subjects chosen were thirty tongue thrust

swallowers and thirty normal swallowers who were matched for

twelve years with a mean age of the subjects being 10.3 years.

The subjects were studsents of the Stockton Unified



-~~~ - ~The results, under the conditions imposed by this
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Sohool District, California. They had normal speech and
were judged as belng either & tongue thrusters or a normal
swallower bagsed on two- judge agreement,

The test of oral stereognosis that was administered

to these sixty subjects was a variation of the Shelton,

“hrndt and Hetherington test (37). The test itens were twenty

1/4 inch plexiglass forms on 5 inch Stainlessfsteel handles.
The forms were sterilized and placed in the subjects mouth,
one at a time, using the testers hand as a shield, The

sub ject was allowed to manipulate each form.fOr 15 seconds,
This time factor was selected bésed on a pilot study as the
minimum amount of time necessary for diserimnination. After
manipulating gach form, the subject pointed tq a chart in
front éf him which contained pictures of the forms in their
mouth,

The test of two-point discrimination that was
administered to the sixty subjects was a variation of the
McCall test {26). The subjects tongue was touched with &
calipers that had been modified for the test, by the addition
of a 3 inch stainless steel rod to the ends of the caliperse.
The digtance between the points were imcreaéed and decreased

until the subject reported a threshold change from one to

two points.,

Conclusions

investigation, revealed the following conclusions:

(1) There was a significant difference in oral stere
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eognostic ability and tongue thrust, as measureds From this

it mioht be concluded: that normal subjects have a better

gengory perception than tongue thrust subjects on this task.

This is in-éppositién to silcox (38} who found no differences

hetween his groups.
(2) There was no significant difference in oral
sterengnostic ability between nine, ten, elaven and twelve

vear old groups of tongue thrusters and normal swallowers.

This might indicate that oral stereognostic ability was not

developmentally linked, at least for these age groups. This

was in opposition to the findings of Shelton, Arndt and

Hetherincgton (37) who found an increase in score with an

increase in age, ab least for first grade; third grade and

gradnate students,
{3) No significant difference was found when oral

stereognostic ability was compared for sexes within groups.

- There was however, a significant difference when compared

betwéen groups. It might be concluded that the sensory per-
ception of normal swalloweré is better regardless of sex
than that demonstrated by tongue thrusters,

{(4) Tongue thrusters and normal swallowers did not
perform significantly différeht on the two;point-discrim«
ination taske. From this it might be concluded that two-point

discrimination is not an appropriate task for determining

differences between tongue thrusters and normals, while oral
stereognosis being a general task might . indicate general

overall sensory differences.

|

M

—




44
(5) Both groups -tended to show the same placement

for the forms,; with 2.0 om being the predominant choice for

plaégmentiwithin'both groups. Thus tongue thruSteﬁsnand QY
mals used similar areas of the tongue.
From data accumulated in the study, it might be |
dAndicated that due to the lack of sensory aculty evidenced - L_
in the tongue thrust population, there exists a deficit in |
monitoring of tactile~kinegthetic Sensatisne Prom this, one
might assume that increased tactile stimulation isvwarranted

fur'taﬁgue thrust therapy.

Recommendations

Several recommendations can be made as a result of
the study. A general reconmendation is that there is a need j
for nore study.of oral sterecgnosis and its relaticnship to

,»ton@ue thrust, Normative data needs to be established in an
attempt to understand any deviation which might occur.

It is recommended that further study on the place=- —
ment of the forns be attempted. Concurrent with this should
be a study of placement of the forms and the size of the
oral cavitye

Finally, it is recommended that the 0ral.stereagm
nostic forms be clasgified according to classes of shapes
and that the kinds of responses made by normal swallowers and

= tongue thrusters be compared. _ —
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subjects by Group, Number, Age, Sey and

Oral stereocgnostic Correct Score

A

i1

5
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T

WORMAL, SWALLOW SUBJECTS

o

m

y

Bl

Student : Correct
Number Age : - Sex Score [
1 9 M 11
2 S M 1L
3 G M : 12 -
4 2 M 13 :
° 9 M 13
21 16 M 10
23 10 M J1 _
26 10 M 16 —
35 11 M 12 o
37 11 M 12
38 1L M 16
39 11 M 14 :
49 12 M 13 v L
52 1z M 14
54 1?2 M 12
5 2 F 15
6 ) F. 14
7 9 F 10 , 1
8 9 F 7 %
10 9 F 12 ’
22 10 F 10
24 10 F 12
25 10 . F 13 :
33 11 7 11 o
34 11 F 11 -
36 11 F 11
40 11 F 13
50 12 F 11
51 12 F 15
53 12 F 13
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TONGUE THRUSYT SUBJECTS
‘Student SRR S Correct , T
Munbar , Age Sex Score o
il 9 M 1o _
12 9 M Q —
13 9 M 8
14 9 M 10
1 9 M 12
27 10 M 8
29 ' 10 M 9 -
32 ' ' 10 M 10
43 11 M 16 T
; 45 11 M 10 '
46 ' 11 M 8 E
47 11 M 8 3
55 _ }; 12 M 9
58 o 12 M 11
50 - 3 12 M g
15 ' G ¥ 9
ie : 9 F &
i : 9 B i¢
i8 ~ - Q F 11
20 9 P 10
28 10 F 1t
30 _ : 10 - F 8
31 10 o F 9 :
41 11 F 11 o
42 ' 11 F 6
44 11 F 11
- 48 11 F 10
- 56 12 F 8
57 12 B 11

‘59 12 . F 11




APPENDIX B
gub jects by Group, Nunber, Ags, Sex and

Two~Point Discrimination Score




NORMAL, SWALLOW SURJECTS

2

Student: ' Correct
Numbexr Age Sex Soere
1 2 M 1.5
L2 9 M 1.2
3 R 9 M lec _
4 9 M 1.0
] 9 M 1.0
2% 10 . M 1.3
23 10 M Jod
26 10 M 1.0 —
35 11 M Led
37 11 M 1:0 o
38 . il M 0.9
39 ’ 11 M Qe :
49 12 M 1.0 o
52 12 M L¢3
S4 12 M 1.5
5 - C) F lsc}
7 g : B 1:6
2 9 7 1.9
16 9 iy 1.6
22 10 3 1.4,
24 10 F 1.4
25 . 10 F 1.0
33 11 F 1.0 I
34 i1 F 1.4
36 11 ¥ 1.3
40 11 ¥ 1.2
50 12 F l.4
51 : 12 F 1.0
52 12 F 1.0
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