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Thirey children with Down syndrome from 8 months of age 10 4 years 11 months of

age were seen for an evaluation of oral motor skills related 1o Jfeeding, eating, and
drinking. The children were referred for evaluation because they exhibited oral
motor concerns. Afthough the data can be used 1o describe problems and patierns in

Jeeding, eating, and drinking of some children with Down syadrome, it Iy not possible

to generalize the findings of this studv to all children with Down syndrome.
Observational data on postural stability, position of the oral structures at rest,
spoon-feeding, chewing, bolus formation, and drinking were analvzed.
Approximeately half of the children demonstrated some postural concerns. The
children with Down syndrome in the study were generally found to have svmmetrical
patterns n the areas of posture and jaw movements. Hypotonia was present in most
of the children, but different degrees of hypotonia were evidenced in different oral
structures. Low muscle tone was observed more frequently in the tongue than the
lips. Decreased sensory awareness and Jeedback, jaw instability, reduced upper lip
mobility, open mouth posture, and tongue protrusion were some of the observed

Jactors thar impacted on feeding, cating, and drinking. The resulty supported many of

the anaiomical and physiological findings that have been reported in the [iteratnre as
associared characteristics for children with Down syadrome. The discussion
considers compensatory and developmental paiterns observed. Directions Jor [uture
research are explored.

Children do not begin 1o speak at handled in a predictable manner. ...More
birth. Howcver. they use the oral sensory nerve fibers are present in the
structures that will be used for speech in mouth than in any other part of the human
the processes of [ceding, cating. and body. and cvolution of mouth function

drinking. “The human feeding cyele is
dependent on an integrated sequence of
events requiring the coordination of over
20 different muscles for the movement of
saliva or ingesied foods from the mouth 1o
the stomach” (Reilly, Skuse. Mathiesen &
Wolke, 1995). Specch appears to be an
overluid function using many of the same
structures and movements used in
teeding. Although the neurological
control lor these processes originate in
different areas of the brain (Moore &
Ruark, 1996; Ruark & Moore, 1097
Moore, Smith, & Ringel, 198%). the
process of speech employs the same
mechanisms that arc used for the more
basic biological functions of feeding,
cating, and drinking.

“The mouth is highly organized in its
responses long before the body can be
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supports organization of the entirc body”
(Nelson & DeBenebib. 1991, p. 131). The
mouth is a sensory cnvironment, which
can be affected by treatment. Clinicians
have found that oral tactile sensitivity can
be normalized in the process of leeding
therapy. “The various parts of the mouth
need (o relale 10 one another at a sensory
level to coordinate their tunction. so the
clinical objective becomes one of
introducing more normal movement
sensations and establishing (he orientation
ol each segment of the whole (o
encourage more normal [unction {Nelson
& De Benebib, 1991, p. 137). Nornalizing
sensation forms the basis for working on
oral movements and function.

The sensory, postural, and oral motor
foundations for speech are developed
during the [lirst two years of life in the

DOWN SYNDROME QUARTERI Y
VOLUME 4, NUMBLR 2, JUNL 1999
PAGES 18

typically developing child. For children
with Down syndrome, the pre-speech
period may be extended. Children with
Down syndrome may not begin to use
speech until ages 3 to 3 years. During the
pre-speech period, it is important 1o
provide the child with an expressive
system of communication (c.g., sign
language, picture communication, cte.),
while addressing the oral sensory and
motor needs of the child that will form the
basis for speech production. It is
important to begin treatment addressing
the oral motor needs of children with
Down syndrome in infancy. This has not
typically been the approach of many early
intervention programs. Oral motor
treatment has often not been provided
until I8 months to 2 years of age or has
not been part of the treutment plan.

By analyzing the feeding, cating. and
drinking patterns of children with Down
syndrome with oral motor concerns, we
can learn more about the processes that
need to be more specifically developed or
refined to provide support for later
developing speech. Children with Down
syndrome exhibil both anatomical and
physiological differences that are
documented in the literature and that
ippear to have an effect on overall oral
mator development, including feeding,
caling, drinking, and speech production.
The purpose of this descriptive study is o
document and provide information on the
processes ol lceding, cating, and drinking
in children with Down syndrome with
oral motor concerns (rom 8 months to 5
years ol age. This will begin to provide a
knowledge base about the development of
oral motor processes in children with
Down syndrome,

Revicw of the literature
The research literature has decumented
many structural and physiological
characteristics in children with Down
syndrome that impact on [eeding, ealing,
and drinking. These include:
+ small oral cavity
* hard palate abnormalities
* malocclusion {i.e., an abnormal
relationship between the dentition of
the upper and lower jaw)
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» lax hligaments in the temporo-
mandibular joint {i.e., the joint that
allows the lower jaw 0 move)

« relative macroglossia (i.c., averuge
sized tongue in small oral cavity)

* truc macroglossia (i.e., enlarged
wongue)

+ hypotonia (i.c., low muscle tone) m the
lip. tongue, solt palate, and jaw areas

« open mouth posture (i.e., mouth
habitually open at rest)

= abnormalities of the neuromuscular
Junctions of the tongue (Yarom, et al.,
1986)

« poor neuromotor control of tonguc
maovements

* mouth breathing

» chewing difficulties

¢ bruxism (i.c., tooth grinding}

The small size of the oral cavity
appears Lo be related (o the individual
having a small skull. missing or poorly
developed midfacial bones, and a small
but wide mandible (Frostad, Cleall, &
Melosky, 1971; Kislin, 1966; Miller &
Leddy. 1998: Roche.Roche. & Lewis,
1972 Sanger. 1975). Although some
vesearchers have deseribed the hard palate
as short and narrow (Redman, Shapiro &
Gorlin, 1965; Shapiro, Gorlin, Redman, &
Bruhl, 1967; Shapiro, Redman, & Gorlin,
1963), other researchers deseribe a high
palatal vault {Stoel-Gammon, 1997;
Kumin, 1996). Some cite a “v" shaped
stair palate configuration (Desai., 1997). A
majority of individuals with Down
been reported Lo
Angle’s  class 111
malocclusions {i.c.. the lower teeth arc
anterior to the upper tecthy with
prognathism {i.e., protruded lower jaw)
(Borea. et al., 19}, Desal, 1997).

Although most rescarchers have
noted tongue protrusion, there is no

syndrome have
demonstrate

general agrecment about whether the
tongue 1s enlarged. (Ardron, Harker. &
Kemp, 1972; Cavanagh. 1995; Nowak,
1993). Some researchers have found an
average sized tongue, while others have
reported that the tongue is cnlarged (ie.,
truc macroglossia). Even when clinicians
and rescarchers report a normal sized
tongue, the combination of a small oral
cavily and a normal sized {ongue (ic.,
relative macroglossia} may limit the
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distance and range of movement that the
tongue can display (Miller & Leddy, 1998).
The small oral cavity, nermal sized tongue,
hypotonic lip and jaw muscles, and lax
ligaments (Rynders & Horrobin, 1996} in
the temporomandibular joint can result in
open mouth posture (i.e., mouth habitually
open at rest). Other {actors contributing ©
open mouth posture include frequent upper
respiratory infections, enlarged tonsils and
adenoids, and allergies which may resull in
the necd 10 breathe through the mouth.
(Kavanagh, 1995).

Hypotenia or low muscle tone is
present in most children with Down
syndrome. One study estimated the
incidence of hypotonia as present in over
95% of children with Down syndrome
(Sharc & French, 1993). Typotonia has
an effect on feeding. eating, drinking, and
speech production. Funclionally,
hypotonia may result in open mouth
posture, drooling, difliculties with hip
closure, angle of mouth pulled down,
tongue protrusion at rest, aspiration
related w hypotonia ol the pharyngeal
musculature, and pharyngeal muscle
incoordination (Desai, 1997, Frazier &
Friedman, 1996; Spender, Stein, Dennis,
Reilly, Percy & Cave, 1990). The muscles
of the oral mechanism are poorly
dissociated sccondary (o prevailing low
oral muscle tone and dilliculties with
neuromotor control. Functional dif-
ficulties observed by Borea, Magi,
Mingarelli, & Zamboni, (1990) in a study
of 50 children with Down syndrome
included mouth breathing, (96%:). chewing
difficultics (66%:). and bruxism or woth
grinding (45%). Other effccls noted by
researchers include reduced hand to
mouth and 10y to mouth play as well as
reduced scnsory feedback resulting in
difficulties with food management and
saliva control (Boehme, 1990).

Infants with Down syndrome olten
demonstrate a variety of difliculties with
leeding refated to a small oral cavity and
hypotonia. The low muscle Llone is
cspecially evident in the small muscles
needed for suckling (Rynders & Horrobin,
1996). This can contribute 1o liquids often
spilling out of the side of the mouth. [n
typically developing infants, the tongue
usually forms a groove that assists in

transporling liquids to the back of the
mouth and in forming a tight oral seal for
suckling. In c¢hildren with Down
syndrome, hypotonia causes the tongue o
be flat in shape during suckling. ‘This
contributes to dilliculty with carly
suckling behavior (Rogers & Coleman,
1992). Frazier and Friedman (1996) found
that young infants with Down syndrome
had dilliculties which included problems
with the initiation of suckling, lip scal
weakness, insufTicient suction on the
nipple. fatigue, and incoordination of the
suck-swalow-breathe sequence,

In older infants and children with
Down syndrome, poor control ui"mngue
movements will often result in gagging
and rejection of increasing [ood textures
(Rogers & Coleman, 1992). Children with
Down syndrome may have difficulty with
specilic Tood textures, i.c. puree, semi-
solid, and crackers (Spender et al., 1995,
1996). Other difficulties include delayed
opening of the mouth o begin the feeding
process, insullicient lip closure,
arrhythmic sequencing in the oral stage of
swallowing, poor control of the bolus
through the oral transit stage, insufficient
jaw stabilization. and difficulty grading
jaw movements (Frazier & Friedman,
1996, Spender ctal., 1995, 1996).

Frazier and Fricdman (1996) found
that children with Down syndrome exhibit
both oral hyposensitivity and oral
hypersensitivity. Characteristics of vral
hypersensitivity included “rejection of
age-appropriate [vod textures; reduced
acceptance of food tastes, lemperatures. or
smells: picky caters: aversive ofr
exagperated responsce to touch infor
around the mouth; hyperactive gag
response; aversion 0 brushing teeth: and
lack of agc-appropriate mouthing of
toys/ands” {Frazier & Friedman, 1996, p.
699). Rejection of highly textured Toods
may also  be  related  to  oral
hypersensitivity (Frazier & Friedman,
1996). Characteristics  of  oral
hyposensitivity inchuded “poor or no
awareness of food on lips, slow
registration of food in mouth, pocketing
ol food, and stuffing of mouth” (Frazier &
Priedman, 1996, p. 699).

The anatomical and physiological
dilferences affecting lceding, cating, and




drinking also “aflect motor speech
production probuahly disrupting the
accuracy. speed, consisiency, and
cconomy of speech movements thus
altering the scquencing and timing of
speech™ (Miller & Leddy, 1998, p. 168).

“Larly automatic patterns ol oral,
respiratory. and phonatory movements that
arc part of the child’s nonmal neuromotor
system provide the model for similar
movements that will be incorporated later
in speech production. This concept
suggests that the sensory [eedback of using
ol tips to clean the spoon and the
scparation of tongue from jaw movements
in swallowing provide a model o the child
when voicing is added and the realm of
sound is explored. For example, the
movement of the lips coming together and
blowing bubbles at mealtimes becomes a
tamiliar behavior that is casily incorporated
into the child’s sound-making routines to
produce “raspberries” and bilabial sounds,
These early pattems develop into the: laier
oral movements  that  accompany
vocalization and are involved in building
the repertotre of babhling sounds™ (Morris,
1987, p.83-84),

Dilliculties with postural control
have been noted in the literature and
appear (o be related o delays in the
attainment ol motor milestones in
children with Down syndrome (Cobo-
Lewis, AL B, Oller, D, K. Lynch, M. P,
Levine, S. L., 1996). Cobo-Lewis ¢t al.
(1996)  suggest  that  paossible
neuromuscular links among postural and
rhyvthmic behaviors dircctly ailect motor
and vocal behaviors. Lauteslager,
Vermeer, & Helders, (1998) discussed
disturbances in postural control related 1o
hypotonia in children with Down
syndrome. These include insufticiency of
co-contractions and balance reactions,
reduced proprioception, and increascd
Juint mobility, Specific problems noted
clinically may include difficultics in
achieving and maintaining trunk,
shoulder, neck, head, and Jaw stubility as
well as dissoctated movements of the jaw,
lips. and tongue. The development ol
feeding, cating, drinking. and spcaking
arc directly influenced by the reduced
postural tone. Although the postural one
of children with Down syndrome
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increases over tme, it is essential 1o note

that “the development of basic motor
abilities takes place under the influence of

a reduced postural one™ (Lauteslager, e
al., 1998, p. 13).

Method

Thirty children were seen lor a
diagnostic evaluation. The children
ranged in age from 8 months o 4 years 11
months of age. Sevenleen children were
male, and 13 children were [emale. There
were 5 children between 8 months and |
year | T months ol age, 8 children between
2 years and 2 years 11 months of age, 8
children between 3 years and 3 years |1
months ol age. and 9 children between 4
vears und 4 years 11 months ol age, The
subjects in this study were not randomly
chosen but were heing seen because they
exhibited oral motor concerns,

Tauble |

Age ol Subjects

Age Range Number of Subjects

8 months 1o | year 11 months 5
2 years 1o 2 years 11 months s
J3years 1o 3 years |1 menihs &
A years to 4 vears 1 months 9

Each child was seen individualty, All
evaluations were supervised by a certifiad
speech-language  pathologist  with
cxlensive experience. In some cascs, a
graduate student clinician who was
closely supervised by a certified speech-
lunguage pathologist was presenting the
items during the cvaluation. All data were
reviewed by a certified speech- language
pathologist with extensive oral motor
evaluation cxpericnce. Parents completed
an oral motor questionnaire and an
interview based on the questionnaire. All
parents observed, participated, and
provided [cedback in the evaluation
process. A battery lor oral-motor behavior
observations was developed for the
purpose ol collecting data. The ballery
was based on assessinents hy Llizabeth
Mackic (1996} and Judy Michels Jelm
(1995}, Lach evaluation included detaited
observation ol postural stability, oral
structure and lunction, feeding, ealing,
and drinking patterns. Children had the
opportunity 1o cual and drink age

appropriate foods and liquids. When
possible, the children were observed
cating a wide varicty of Tood textures.
lach evaluation lasted between 2 and 3
hours and included observations of the
child, observations of the parent feeding
the child, as well as parent-professional
consultation and training.

Results

Resulls were grouped according (o
arcas assessed. The evaluator looked at
each individual to determine postural
stability and the position of the oral
structures al rest. Oral motor behaviors
including spoon-feeding, chewing, bolus
formation, and drinking were also
eviluated.

The assessment of postural stability
included observation of body position
while the individual was scated. The
position of the trunk, shoulders. neck, and
head were observed. Approximately hall
of the 30 children sat up straight (529%)
while 48% sat with backs slouched. Body
position was generally symmetrical.
Asymmetries were noted in less than 5%
ol the children assessed. In most ol the
children, the shoulders were generally in a
level position (78%). Filteen percent of
the children clevated their shoulders.
Approximalely half (57%:) of the children
had adequate trunk stability for fine oral
movements {e.g., imitative lip and tongue
movements as well as speech production).
Eighty-two percent of the children
maintained normal head positioning.
However, 11% demonstrated a chin-luck
position, and 1% of the children
hyperextended the neck (i.e., head resting
on shoulder girdle). When positioned with

Fable 2

Postural Stabiliiy

Behaviors Observed  Percentage Fixhibiting Behavior

Sits up straight 520
Sits with back slouched 484
[.cans body to the side kS
Shoulders in level position 78
Shoulders elevated 15%
Shoulders asymmetrica 144
Adequate trunk stability lor

fine oral movements ST%
[lead in normal position N2
Chinois tucked 1175
Neck 15 hyperextended 1%

Improvement in mouth position when positioned
with Y0 degree hip., knee,and ankle fexion 63%




90-dcgree hip, knee. and ankle flexion,
improvement in mouth position was noted
in 63% of the children. See Table 2 for
summary of results,

The assessment of oral structures at
rest included observations of the jaw, lips,
and tonguc. The majority of children
demonstrated normal jaw alignment., open
mouth posture, low muscle tone in the
tongue, tongue held ougside the mouth,
and low tongue position when the tongue
was held in the mouth. Only 15% of the
children demonstrated atypical jaw
alignment which took the form of jaw
protrusion or Angle’s  Class 11
malocclusion (i.e., prognathism). Twenty-
ninc percent of children maintainced
closed lip posture at rest. Approximately
half of the children {(44%) exhibited low
muscle tone in the lips. Drooling was
evident in 41% of the children cvaluated.
There appearcd (o be a pattern in which
drooling occurred in the first year and
again in the third year with the 3 year old
children demonstrating greater awareness
of the presence ol drool. The majority
held the tongue outside of the mouth at
rest (52%). None of the children
demonstrated a normal tongue resting
position (i.e., tongue tipfapex clevated to
alveolar ridge). IFor some children, the
tongue rested on the lower lip (21%).
When the tongue was held inside of the
mouth, 74% of the children exhibited a
low tongue resting posture. The majority
of the children exhibited low muscle tene
in the tongue (809, while 200% exhibitcd
normal muscle tone in the longue. None

lable 3

Oral Structures at Rest

Behaviors Observed  Percentage Exhibiting Behavior

Nornnal jaw alignment 83%
Protracted jaw 15%
Retracted jaw 0%

Lips open at rest 1%
Lips closed at rest 294
Low muscle tone in lips 44¢
Does not drool 594
Drooting noted 41%
Awareness of dreoling 33%
Tongue mside mouth A8
Tonpue outside mouth 32%
Tongue rests on lower hip 2 1%
Low tongue placement in mouth 745
Low muscle 1one in tongue 80%
Normal muscle tone in longue 200

Jaw
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ol the children demonstrated high muscle
tone or fluctualing muscle tone in the
tongue. The results can be seen in Table 3.

The assessment of oral movements
during the process of spoon-feeding
included the observations of the jaw, lips,
and tongue. Some of the areas assessed
during spoon-feeding included sensory
awareness. sensory leedback, and
practical outcomes {e.g., wiping spillage).
The majority of the children demonstrated
opening at midrange (78%),
symmetrical jaw movement (92%), mouth
opening in anticipation of lood (91%).
and graded juw movement (69%), To
erade movement means w gradually open
and close the jaw in response 1o the size
of the spoon and the amount of food on
the spoon. During spoon-leeding, lip
closure varied. Most of the children used
the bottom lip to form a seal on the spoon
(785, Approximately hall of the children
actively cleared the bowl of the spoon
with the upper lip (569%). while 44% did
not actively use the upper lip to clear the
bawl of the spoon. Only 22% of the
children ate with lips closed, whercas
many experienced food spillage (74%).
Filty-two percent appeared unaware of
the spillage, while 35% demonsirated
awareness ol [ood spillage by wiping
away the food without prompting, For
some children it was not possible to
determine awarencss ol food spillage. A
large number of the children
demaonstrated longue protrusion when

Table 4

Spown-Feeding

Behaviors Ohservid  Percentage Exhibiting Behavior

Jaw open at midrange T8
Symmetrical jaw moyement 92%
Graded jaw movement 6O
Opening mouth in anticipation

uf tood 1%

Bortom lip forming scal on spoon 78%
Active use ol upper lip 1o clear

howl ol spoon 56%
Upper lip dues not clear bowl

al spoon 44%
Lips closed while caling 224%
Spillage 74%
No food loss 26%
Wipes spillage without prompting. 35%
Not aware ol spillage §524%

Tengue Lorms adequate bolus Ol
Tongue retracls when swallowing 4%
Tongue prowrudes when swallowing 86%

swallowing (86%), while few children
exhibited a normal pattern of tongue
retraction when swallowing (14%). Sixty
percent of the children seemed Lo form an
adequate belus while managing soft
spoon foods such as pudding or yogurt.
See Table 4 for summary of results.

The assessment of biting behavior
during eating {ocuscd on jaw movement.
During biting, most children with Down
syndrome opened the jaw in midrange
upon presentation of food (81%), used
graded jaw movements {67%), and
opened the jaw symmetrically (92%).
Sixty-threc percent of the children bit
completely through food, while 42% bit
through the food incompletely. Those who
bit through incompletely tended 1o
stabilize the food between the teeth and
then pull the food away from the mouth
using the hand. Forty-seven percent of the
children took biles using the {ront, central
teeth, while 33% ol the children took biles
of food using the teeth on the right or lefl
side of the mouth. Sce Table 5 lor

Table 5

Biling

Behaviers Observed  Percentuge Exhibiting Behavior

law opens in midrange K%
Taw opens symmetrically G20
Graded jaw movement 070
Bites completely through tood 063%:
Bites and lears food 425
Biles centrally 47%
Bites on right side of mouth 17%
Bites on lelt side of mouth 16%

summary of results.

The assessment of chewing focused
on jaw, lip, and tongue movements.
Seventy-ninc percent of children
exhibited a munching paitern, while 21%
exhibited mature rotary jaw movement.
Munching is a developmentally immature
chewing pattern in which the jaw moves
up and down in 4 single planc. The pattern
of lateral jaw movement was observed in
7% of the children using the munching
pattern. These children seem to be
iransitioning from munching toward
rotary chewing. Only 11% of the children
maintained lip closure during chewing, and
sixty-four percent demonstrated [ood loss.
The majority of the children demonstrated
tongue lateralization (96%), i.c., the ability




to move the tongue Lo the side of the mouth
to retrieve food. Most of the children
lateratized the tongue to both sides ol the
mouth (71%), transferred food from one
side of the mouth to the other (749%), and
transferred food from the midline o the
sides of the mouth (65%). Sce Table 6 for
summary of results.

Table 6

Chewing

Behaviors Ohserved - Pereentage Exhibiting Behavior

Munching pattern 794
Lateral juw movement 7.
Rotary juw movement 216
Lips closed 1%
.oy of jomd 645
Tongue Lateralizes W food 96t
Tongue lnteralizes 1o both gides 7%
Translers food from one side to

the other 74%:
Translers Food from the nidline

to the sides 65%

The assessment of bolus [ormation
was obtained while the children ate foods
that required chewing. Thirty-six percent of
the children formed an adequate bolus,
while 64% had food left on the tongue after
the swallow. Fifty-four percent of the
children were aware of food remaining on
the lips and demonstrated this awareness
by clearing the food with the tongue
without prompting. Fourteen percent of the
children pocketed food in the sulei, Tongue
protrusion during swallowing was the most
common pattern exhibited by the children
(93%:). Only a small pereentage of the
children {i.c.. 7% retracted the tongue in a
normal manner during swallowing. Sce
Table 7 for summiary of results,

Table 7

Bolus Formation

Behaviors Observed  Percentage Exhibiting Behavior

Forms adequate bolus 360%:
Food left on tonguc 64%
Pockets toad in sule 145
Aware of food on lips and clear

with tongue 54%-

Retructs tongue during swallowing 7%
Protrudes tongue during swallowing 93%

The assessment of drinking included
observation of jaw, lip, and tongue
movements during straw and cup
drinking. Thirty-five percent of the
children bit on the cup or straw {o
stabitlize the jaw for drinking.

Approximately hall of the chiidren
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demonstrated an adequate fip seal on the
cup (489%), while 72% demonstrated
adequate lip seal on the straw. Twenty-
two pereent of the children lost fluid [rom
the mouth when drinking from the cup.
Approximately hatf of the children
maintained the tongue inside the mouth
while drinking from a cup (54%). Forty-
three percent of the children placed the
tongue under the cup during drinking.
None of the thirty children observed held
the tongue instde of the cup during
drinking. Thirty-two percent of the
children demonstrated an immature
suckle-swallow-drinking pattern, while
08% demonstrated the more highly
developed suck-swallow-drinking pattern
when drinking from a cup. The majority
ol the children exhibited tongue
protrusion during the swallow (86%),
while 149 demonstrated normal tongue
retraction during the swallow. For 78% ol
the children, swallowing appeared to be
effortless. In 15% of the children, some
coughing or choking was observed. When
drinking [rom a cup, 90% of the children
demonstrated consecutive swallows,
while 9% used a single-sip-swallow-
drinking pattern. When drinking from a
straw, 82% of the children demonstrated
conseculive swallows, while 18% used a
single-sip-swallow-drinking pattern.
Results are summarized n Table 8.
Table 8
Drinking
Behaviors Observed  Percentage Fxhibiting Behavior

Biles en cup or straw lor stability  35%

Adequate Tip seal on cup 484
Loss of fluid from mouth with cup  22%
Lips close arouxl straw 2%
Tongue uder cup 434
Tongue inside mouth 544
Tongue inside cup 0%
Suckle-swallow 32%
Suck-swaliow bRY
Tongue retracts during swallow 14
Tongue proteudes during swallow  86%
Filortless swallowing 784
Coughingfchoking 155
Consecutive swallows with cup 0%
Single-sip-swallows with cup GG
Consecutive swallow with straw 82%
Single-sip-swallows with straw 185
Discussion
The present descriptive study

provides mitiai data on posture and oral

motor skills evidenced al rest and in the
processes of feeding, cating, and drinking
in a sample of young children with Down
syndrome who had been referred because
ol oral motor concerns. A large number of
observational behaviors were included in
the study in order to begin (o delineate the
patterns exhibited by children with Down
syndrome with oral motor concerns.
Although there has been documentation
of specific anatomical and physiological
characleristics of chitdren with Down
syndrome, this information has
infrequently been applied in a functional
manner 1o the oral motor activities of
daily living (i.c., [ceding. eating, and
drinking). The study provides an
observational framework that can be used
Lo chinically examine these oral motor
activities of daily living. These oral motor
skills contribute to the development of the
oral mechanism, which is ultimately used
for speech production in addition to
feeding, cating, and drinking.

While it is important to observe
postural tone and stability, it has been
found that speech difficulties are not
always in direct relationship with pestural
issues. Children with poor postural
control can have c¢lear speech, and
children with adequate postural control
can have speech dilficulties (Nelson &
DeBenebib, 1991). Therefore, it is
unportant to investigate whether the
speech difficulties exhibited by an
individual with Down syndrome are or
are not related to issues of postural
control. The findings of the current
investigation support the idea that many
children with Down syndrome who
demonstrate oral motor concerns also
exhibit postural concerns. However, 57%
of the children in the study demonstrated
adequate trunk stability lor fine oral
movements such as speech production. It
is also important to note that improvement
was seen in mouth position in 63% of the
children when they were positioned with
90-degree hip, knee, and ankle flexion.

The results of this study also suggest
that children with Down syndrome who
demonstrate oral motor
generally have symmetrical postural and
movement patterns. Only 4% of the
children demonstrated shoulder

concerns




asymmetry. Nincty-two percent ol the
children demonstrated symmetrical jaw
movements during both spoon-feeding
and biting.

The literature suggests the presence
of low muscle tone throughout the body
in children with Down syndrome, The
findings of this investigation suggest thal
different degrees ol hypotonia may be
evidenced in different oral structures.
Forty-tour percent of the children
demonstraled low muscle tone in the lips,
while 80% of the children exhibited low
muscle tone in the tongue. Seventy-onc
percent of the children maintained open
mouth posture at rest. Although this could
be related to low muscle tone n the lips. it
also may result from jaw instability, loose
ligaments in the temporomandibular joint,
or a mouth breathing pattern,

According to the results of the study,
sensory awareness and feedback appears
to be problematic for young children with
Down syndrome with oral motor concerns
and seems (0 impact on feeding, eating,
drinking, and speech production. Only
thirty-three percent of the children
demonstrated awareness ol drooling.
There also appeared 1o be a patlern in
which drooling occurred in the first year
and again in the third vear. This may he
related 1o woth cruption. The 3-year-old
children demonstrated greater awareness
of the presence ol dreol than the younger
children in the study. This may be related
to increased sensory feedback in the 3-
year-old children or to greater social
awareness reearding the negative social
conscquences of drooling in these
children. Fifty-four percent ol the children
demonstrated awarcness of food on the
fips during the process ol chewing and
cleared tood [rom the lips with the tongue
without prompting. [ity-two pereent of
the children were not aware of spillage
during spoon-feeding. while only 35%
demonstrated awareness by wiping the
spillage without prompting.

The results indicated the presence of
Jaw instability in children with Down
syndrome in this study. Forly-lwo percent
of the children bit down on the food 0
stabilize it and then tore the food using the
hand. Thirty-three percent of the children
took bites on the right or left side of the
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mouth rather than centrally. Seventy-nine
percent of the children the
unsophisticated munching pattern (o

used

manage food. Thirty-five percent of the
children bit on the cup or straw {or jaw
stability. As inlants, children progress
from having an wunstable jaw to
developing a stahle jaw with the ability o
grade jaw movements in the full range of
Jaw motion. A stable jaw is necessary lor
the development of skilled lip and tongue
movements  which
sophisticated oral movements for eating,
drinking. and specch production
(Morris, 1987).

[t is interesting to note that only 15%
ol the young children in the study
demonstrated atypical jaw alignment
which look the torm of jaw protrusion or
Angle’s Class [H malocelusion (i.e.,
prognathism). Clinically, this oral posture
may be scen in a larger percentage of

arc  basic 1o

individuals with Down syndrome as
further growth and development of the
maxilla and mandible occur, The upper
and lower jaw may lack alignment
secondary o loose ligamenls in the
temporomandibular joint and  jaw
instability. The individual with Down
syndrome may protrude the jaw as a
means ol allempling lo gain jaw stability.
This area needs further mvestigation in
older children and adolescents.

The children in the study also
demonstrated reduced upper lip mobility.
Forty-four percent of the children did not
use the upper lip to clear the bowl of the
spoon. Limited upper lip mobility can
interfere with cating, drinking, as well as
speech production.

Tongue protrusion has been noted in
the literature as a characteristic exhibited
by children with Down syndrome. The
findings of this study confirm the
presence of tongue protrusion. At rest,
52% of the children were noted to
maintain the tongue owside of the mouth.
During spoon-feeding, 86% ot the
¢hildren protruded the tongue when
swallowing, On foods that required
chewing, 93% of the children protruded
the tongue during swullowing. During
drinking, 86% ol the children
demonstraled tongue profrusion.

The majority of children in the study

(96%) demonstrated the ability 1o
lateralize the tongue. This implies that
these children have mastered tongue and
jaw dissociation (i.e., the ahility to
independently move the tongue separately
from the jaw) in a lateral plane. However,
tongue and jaw dissociation in a vertical
~planc is required Tor speech production.
Children with Down syndrome with
oral motor concerns demonstrate limited
normal tongue retraction during
swallowing (i.c., the cupped tongue {orns
a bolus and then moves the bolus back for
the swallow). During spoon-leeding only
14% of the children in the study normally
retracted the tonguc. After bolus
formation of chewed foods, 7% of the
children retracted the tongue normally.
During drinking. 14% of the children
normally retracted the tongue. Regarding
bolus formation, 60% ol the children
formed an adequate bolus while cating
sofl loods (e.g.. pudding or yogurt), while
only 36% of the children lormed an
adeguate bolus when managing chewed
foods. This seemed to be relared to the
difterences in the way the children in the
study managed different food texlures.
o Jjudge
inadequale bolus formation in this study
was the presence of food remaining on the
tongue alter the swallow. Food is more
likety to remain on the tongue alier the

Once characteristic used

management of chewed foods, which tend
1o break into picces and not Torm nto a
cohesive holus.

During the drinking process, 72%
ol the children had adequate lip closure
on the straw, However, it is important Lo
note that the children typically placed
the straw [ar into the mouth and seemed
(0 be using longue movement Lo cxtract
the liquid. Forty-three percent of the
children also placed the tongue under
the cup during drinking. This appearced
to be a compensatory pattern used by the
children sccondary 1o apparcnt jaw
instability, inadequate lip closure, and
the use of tongue thrust pattern. A few
children in the study exhibited coughing,
choking., and a single-sip-swallow
drinking pattern reflecting possible
swallowing incoordination.

As children with Down syndrome
progress i the development of oral motor




skills, they can demonstrate both
sophisticated and unsophisticated oral
motor palterns simultancously. This
[requently occurs when a child is
developing a skill. For example, 63% of
the children in this study bit completely
through lood demonstrating jaw stability,
while 42% of the children bit down on the
food 1o stabilize it and then pulled the
[ood from the mouth using the hand. The
sum of these percentages is over 100%,
which indicates that some children were
using both patterns. This frequently
occurs during the time that a more
advanced oral motor pattern is emerging.

This study was based on the
observations of children with Down
syndrome with oral motor concerns as
they participated in the natural processes
of feeding, cating, and drinking. More
discrete information regarding the
intraoral and swallowing processes may
be gathered through radiological studies.
The subjects in this study were nol
randomly chosen but were referred
because they exhibited oral motor
concerns. This means that all of the
children studied had oral motor issucs.
Therclore, the data can be used to
describe the problems and patlerns
demonstrated by some children with
Down syndrome. It is not possible,
however, to generalize the findings of this
study to all children with Down syndrome
or to infer incidence of the patterns within
the entire population of young children
with Down syndrome.

Future research is needed to clearly
determine the typical patierns of oral
motor skill development in children with
Down syndrome. More subjects should be
included in cross sectional studics. Large
numbers ol subjccts could allow the
collection of data for the purposc of
studying the incidence of oral motor
behaviors. This would enable analysis of
the data by age groups. A larger number
of subjects should also include older
children, adolescents, and adulls so that
data can be collected on the entire
population of individuals with Down
syndrome. It would also make possible
analysis of the relationships among the
oral motor characteristics studied. The
retationships between feeding, eating,
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drinking and other areas ol motor function
nced further study. Longitudinal studies
are also needed o deseribe oral motor
growth and development over time in the
same child.

Children have many opportlunities (o
practice oral motor skills during feeding,
eating, and drinking activities prior to
speaking. It is important 1o nole any
disruption in the development of these
processes. The assessment of these
processes can assist in the planning ol oral
motor treatment prior to the onset of
speech. This 1s particularly unportant for
children with Down syndrome, as they
tend o develop speech later and have
more difficulty developing speech than
other children.

Some of  the oral motor
characteristics studied in this investigation
may have implications [for the
development of speech in children with
Down syndrome with oral motor
concerns. Difficulties with sensory
awareness and feedback, low jaw and
tongue posture, jaw instability, low
muscle tone in the tongue, limited lip
mobility, and the use of a tongue
protrusion patlern are some ol the
anatomical and physiological concerns
that can atfect the development of speech.
Il these issucs are understood by
individuals serving children with Down
syndrome, (reatment of oral motor
comcerns can begin at birth.
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News from the Down Syndrome
Medical Interest Group (DSMIG)

William 1. Cohen, M.D.
Bonnie Patterson, M.D.
Co-Chairs

cemail: cohenb@@ehplink chpodud,

Mission The Down Syndrome Medical Interest Group (DSMIGY was Tounded in carly 1994 with the express
pumpose ol serving as a forum for professionals addressing aspeets of medical care of persons with Down syndrome.
DSMIG wishes 1o promate the highest quality care for children and adults with DS 1) by fostering and providing
prufessional and community cducation: 2) by disseminaling tools for clinical care and professional suppurt. such as
the Health Guidelines Tor Individugis with Down Syndrome: 3) and by engaging in colluborative clinical research
regarding issues related to the care of individuals with Down syndrome.

For Tutther information. contact either co-chair: Bonnie Paterson at 313-636-4691 or Bill Cohen at 412-692-
0340, 11" you arc interested in heing added 10 our mailing list. please send your nume, professional title. agency.
address. telephone number, Tax number, and email address GF any) to William [Cohen MDD, Down Syndrome Center,
Children’s Hospital of Plitsburgh, 3705 Tifih Avenue. Pittsburgh, PA 152130 (412 6Y2 6546; fux 412-692 5679:

of Disorder of

News From DSMIG

The National Down Syndrome
Congress will hold its 27t Annual
Convention in Pittsburgh PA Friday
August gt 16 Sunday August 8t 1999 o
the David Lawrence Convention Center.
Please contact NDSC at 1-800-232-NDSC
for more information. The following
DSMIG members are scheduled 1o
present: Dr George Capone, Dr Allen
Crocker, Dr Libby Kumin, and Pat
Windcrs. These conventions are an
cnormous resource to tamilies, and a
remendous opportunity for nelworking.

The Down Syndrome Association of
Greater Cincinnati in conjunction with the
National Down Syndrome Socicly is
holding a regional conference at the
Convention Center in Cincinnati, Ohio on
Saturday, November 6, 1999. The title is
“Believe in a Better Tomorrow.” Parents
and families are the primary audience;
professionals are welcome. The plenary
speakers include Richard A Villa, who will
be speaking about Inclusion, and Patricia
McGill Smith, Executive Director of the

National Parcnt Network on Disabilitics.
Chris Burke will speak at the luncheon.
Contact DSAGC at 513-588-4997 or
NDSS at 800-221-4602
information

DSMIG will hold its next meeting on
Thursday, November 11, 1999 at
Children’s Hospital of Pittsburgh. The
meeting will be followed by a CME
Health Care Conference sponsored by
Children’s Hospital and the University of
Pittsburgh School of Medicine, coinciding
with the 10th anniversary of the Down
Syndrome Center of Western PA on Friday
and Saturday, November 12 and 13, 1999,
The conference program is in the final
stages of preparation and DSMIG
members will receive information by mail
mn late summer. For further information,
contact Conference Planning at Children’s
Hospital, 412-692-7507.

The National Down Syndrome
Society is scheduled to hold a Parent-
Professional Confcerence in Washington,
DC from July 26 to July 30, 2000 at the
I Enfant Plaza Hotel. Contact NDSS al
800-221-4602 for more inlormation.

for more
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