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Objective: The purpose of this study was to determine
the effectiveness of oral support on feeding efficiency
in preterm infants who were identified by the medical
team as poor feeders..

Method. Thirteen premature infants betiween 34
and 40 weeks’ postconceptional age were selected
from a group of infants at Children’s Hospital and
Medical Center in Seattle, Washington. They were fed
twice within a 26-hr period, once with oral support
and once without. The order of occurrence of these
tiwo conditions was randomc’y selected without re-

. placement to assure. that an equal number of both

conditions occurred during the first feed. Only the first
2 min of the feed were used in data analysis.

" Results: A statistically significant difference (z =
=262, p< .01, two-tailed) in volume intake occurred
between the oral support condition (Mi= 10.9 cc) and
the no oral support condition (M= 4.8 cc).

Conclusion: This study validates the use of oral

support as an effective treatment technique to en-.
'bam:e suckmg eﬁ}uemy in prete?m infants.

B
[t

"edical advances in neonatology have enabled an

- high-risk: premature ‘infants to survive (Ben-

o nett, 1988) Feedmg problems are prominent in this pop-
o ulation’ (Gardner &iHagedorn; 1991) and put these in-:
fants! at! risk: for/, failure’ to thrive ‘and - for long-term

hospmlmauon (VandenBerg, 1990).

Many of these premature infants have poorly devel-
oped suck:and swallow mechanisms (Herbst, 1983).
Their neurological immaturity, abnormal muscle tone,
depressed oral reflexes, and difficulty in regulating state
can decrease the quality of their oral motor skills and the
quantity of their intake. Frequently these infants have
decreased tongue mability, exaggerated jaw excutsions,
decreased lip seal, diminished buccal sucking p'tcfs and
irregular respiratory patterns that can contribute {o poor-
ly initiated, dysrhythmical, weak, unsustained, and ineffi-
cient sucking (Braun & Palmer, 1985/1986; Case-Smith,
1988; Casc-Smith, Cooper, & Scala, 1989; Cortial & lc-
zine, 1974; Crosse, 1966; Mathew, 1984; Medoff-Cooper,
1991; Medoff-Cooper, Weininger, & Zukowsky, 1989,
Wolff, 1968). Many infants may be able to produce suck-
ing movements; however, their sucks are often weak and
they frequently have difficulty coordinating sucking, swal-
lowing, and breathing (Mathew, 1984, 1988; Mathew et
al., 1985; Shivpuri, Martin, Carlo, & Fanaroff, 1983). They
tire quickly during feeding and have difficulty consuming
sufficient calories. The high incidence of cardiopulmon-
ary problems in this population also may contribute to a
poorly coordinated suck-swallow-breath pattern and may
result in aspiration (Guilleminault & Coons, 1984;
Mathew, 1984, 1988). For these reasons many high-risk
infants are unable to tolerate oral feeding from birth and

June 1994, Volume 46, Number 6

increased lnumber. of low-birth ‘weight and "

|
|
|

B



have difficulty making the transition from tube feedings
to functional oral feeding.

Adequate nutrition plays a major role in the ultimate
outcome of the ever-increasing number of surviving pre-
mature infants (American Academy of Pediatrics, 1985).
Until the infant is able to consume foods orally, a number
of nonoral feeding methods may be used including intra-
venous feedings, nasojejunal or transpyloric tube feed-
ings, and gavage feeding via the nose or mouth, the latter
being the most common method of feeding high-risk
infants (Avery & Fletcher, 1981; Fanaroff & Klaus, 1979,
Moore & Greene, 1985). But these nonoral feeding meth-
uds may produce side effects. Gavage feeding can cause
irritation of esophageal and gastric mucosa, adverse vagal
stimulation, and incorrect tube placement leading 10 aspi-
ration (Collinge, Bradley, Perks, Rezny, & Topping, 1982).
More infrequent and severe side effects associated with
nasojejunal and transpyloric tubes can include intestinal
perforation and an increased risk of necrotizing enteroco-
litis (Avery & Fletcher, 1981; Fanaroff & Klaus, 1979).

In addition to the medical side effects, nonoral feed-
ing methods reduce sensory input to the mouth, which
may result in delayed oral motor development. Nonoral
feeding methods neither promote nor sustain appropri-
ate oral motor behavior in the neonate. Gavage methods
necessitate that the infant receive constant aversive stim-
ulation in the oral and pharyngeal areas (Harris, 1986).
Morris and Klein (1987) have suggested that the pro-
longed use of endotracheal tubes and gavage tubes can
disorganize oral function and decrease sucking abilities.
They described changes that they hypothesized might
occur in oral motor development when tube feedings are
used. These include oral hypersensitivity due to the lack
of touch and taste input to the mouth; limited opportuni-
ties for the infant to practice existing sucking and swal-
lowing movements; continuation or increase of negative,
invasive stimuli from tube insertions, suctioning, and oth-
er medical procedures; lack of opportunity for pleasur-
able touch and texture stimulation; and lack of opportuni-
ty to build associations between positive sensations in the
mouth and hunger reduction or social interaction that
surrounds a meal. If oral feedings become possible later,
the prime associations and motivations to take food by
mouth may be missing. The very interventions that allow
the high-risk neonate to be nutritionally sustained in the
early days or weeks of life may compromise the oral mo-
tor abilities of small premature infants (Harris, 1986).

Terminating gavage feeding may take days to wecks
depending on many variables including developmental
maturity and the presence of medical complications.
Bazyk (1990) found that the total number of medical
complications correlated significantly and positively with
the length of transition from wbe to oral feedings.

Discharge criteria for these high-risk infants fre-
quently include the attainment of a criterion weight and
demonstration of the ability to feed and gain weight (Har-
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ris, 1986; Shaker, 1990). The challenge to occupational
therapists in the neonatal intensive care unit (NICU) is to
develop intervention strategies to help bridge the transi-
tion from tube feeding to functional oral feeding and to
promote normal oral motor development.

Promoting oral motor development in infants is es-
sential not only from a nutritional standpoint but also
from a developmental perspective. Feeding activities are
vital to the physical growth of the infant and are an impor-
tant point of contact with the external world. Successful
feeding has been hypothesized to provide the infants
with a way to calm and organize themselves (Vanden-
Berg, 1990). Morris and Klein (1987) proposed that early
oral motor experiences and sensory input are essential
for the acquisition of sensorimotor information that pro-
vides the basis for oral motor development. The unpleas-
ant sensory stimulation around the oral area that prema-
ture infants are often exposed to by medical procedures,
such as intubation and suctioning, makes the transition to
nipple feedings more difficult and may affect later oral
motor behaviors (Anderson & Auster-Leibhaber, 1984).

Sucking on a breast or bottle is a major component
of mother-newborn interaction and bonding (Anderson
& Vidyasagar, 1979; Stroh,: Robinson, &. Stroh, 1986).
Case-Smith (1989) emphasized thatithe emotional re-
sponse from the stimulation. of! the: abundant. sensory

-receptors on the lips' and: tongue, which' connect with

many areas of the!brain, . including: the! limbic: system,
should not be underestimated. She stated that the senso-
ry experience of feeding should result in pleaaure to the
infant and reciprocal enjoyment! for the, parent.!| Prema-
ture infants with diminishedi feedmg;skﬂlb miss out on
these pleasurable’ feeding: experiences. ;Becau:;e of the
potential sequelae from inadequate nutrition dunng the
early neonatal period and the developmental disadvan-
tages of nonoral feeding methods, the dilemma of feeding
the premature infant is to provide sufficient nutrition for
optimal growth without : (.ompromlsmg soral ' motor
development. -

Jaw instability has been suggested as a conmbutmg .

factor in the decreased: sucking: efﬁcuency observed in
premature infants (Braun & | Palmer, 1985/1986; Case-
Smith, 1988; Case-Smith et al., !1989; Daniels, Casaer,
Devlieger, & Eggermont, 1986; Wolff, 1968).I Braun and
Palmer (1985/1986) reported deviant jaw function during
nutritive sucking in premature. infants, which' they sug-
gested might result in' inefficient’ feeding patterns. Pre-
term infant sucking also has been characterized by wide,
rapid jaw excursions and short sucking bursts, leading to
a small volume of milk intake during each sucking move-
ment (Daniels et al., 1986).

Morris (1982), Mueller (1972), and Case-Smith (1989)
have advocated the use of jaw and cheek (oral) support as
a facilitory technigue to enhance sucking efficiency. The
theoretical foundation from which this technique evolved
is based on Bobath's (1980) neurodevelopmental treat-
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ment concept that stability is developed before mobility.

Morris (1971) and Mueller. (1972) proposed jthat ‘when '
the mandible is stable, the tongue, which is indirectly
connected to the mandible via connective fascia, is able to « -
move with greater control! They suggested that providing ;

control 'of tongue movements jwill facnhta(e the expres-
sion of liquid during suckmz, :

St.udly_, Purpoée N

Because there have beén :I]O'ﬁllblis.}'ill(.?d..'i.l."e.‘j-éi.lrch studies
on the effectiveness of providing oral support, this study

was de‘;ugned o dctermmc the efféctivencss of this treat-

ment prou,dme on fu_dmg eﬂiu&.ncy, in prett.rm infants | :
identified | as _poor feeders:. The: following | research,
hypothesis was itested: There will be- a slgmﬁcam differ- .

ence between the-amount of oral intake during {he feed-
ing sessions when oral support is used and theé amount of
oral intake durmg the fu.dmg sesm()m when oml bupport
is not used. : gl ik

Mc::thodI :

Research Desrgu T

A paired E,mup researc h design was' uqed whc.r(.by each-

lnfam served as his or-her.own control. Thirteen infants

wcre m('.ablll'(,d lunder -z ‘an intervention Ell'ld noninterven-

tion -condition; Only one of ithese conditions’ ot(‘urrecl

duringa partit u!ar feeding session: Thee order of thcsc:

two conditions was- ran(lomly, determined: wnhout ve:
placement, thus assuring that an equal number of inter-
vention and nonintervention  feedsoccurred first: The
amount of oral intake during intervention feeds was com-
pared to the amount of oral! |nl'1k<. during nonmtcrvcn-
tion feeds.

Subjects

Thirteen preterm infants were selected from a group of

infants at Children’s Hospital and Medical Center (CHMC)'

in Seattle, Washington, who met the study’s inclusion
criteria. Criteria were (a) infant was born at less than 37
weeks' gestation and was between 34 and 40 weeks' post-

conceptional age, (b) infant was identified by nursing staff
members or medical team as having one or more poor.

feeder characteristics, () at least three oral feeds had
been attempted, (d) nipple feeding occurred at least once
per nursing shift; and (e) parental consent was obtained.
An infant was considered a poor feeder if jiggling of the
bottle two or more times within the first 5 min of feeding

was required to initiate or continue feeding, three or.
more attempts at arousal were needed before one half of ¢

feeding volume had been consumed, or the hole of _(he
nipple had to be enlarged for use withour thickened for-

mula. Excluded were premature infants who (a) required
mechanical life support (ventilation), (b) had congenital |

492

"~ drome (ni=
‘(n =3), hyperbilirubinemia (22 = 3), necrotizing entero--
colitis (7 =

‘mia(n = 1)

! Apparatus

anomalies that affected the oral-facial area or were a part
of syndromes with associated developmental delays, (c)
had documented central nervous system impairment, (d)
had “failure to thrive™ as a primary diagnosis, (€) returned |
to the hospital - after - initial | discharge, . and ' (f) were:
deemed medically unstable by a physician.

Of the 13 subjects, 9 were male and 4 were female; 10 |
were white, 2 were Hispanic, and 1 'was Asian (see Table
1). Medical conditions present in the ‘subjects included |
one or'more ‘of the following: respiratory distress syn-'
'7), gastroschisis (z:=:5), apnea/bradycardia.

a1y kldney dyspla%m (n l),- and hypoglyce-

A modified version of the Kron suckmg qpparatuq (Kron:
& Litt, 1971)was fabricated ! for: this:study/to measure
volume and’ pressures gc.neraled dunng sucking. Only:
the volume data were analyzed The oral lntak(. was mea

_sured byiusing: the: volume 'reading off/a: syringe From !

which the formula ﬂowed into the feedmg apparawus. The
50 cc syrmge was marke(l uln 1 cc m(rcmcms | e a a

Imlrumem

' Dcﬁmuonb of hchw:()ral state outlmcd hy Pr echtl (1977)| .

in the Neurological Examination of the Full Term New-
born Infant were used to document state before, duringy
and after the feeding session. In this assessment, the
infant states are defined as follows: (a) eyes closed, regu-
lar respiration, no movements; (b) ¢yes closed, irregular;
respiration, no gross movements; (€) eyes open, no gross
movements; (d) eyes open, gross movements, no crying;
(e) eyes open or closed, crying.:

The test-retest reliability was recorded by Beingema
(1968) on the original version of this assessment (Prechtl’
& Beintema, 1964). Infants were tested cach day’:'i‘or the
first 9 days of life. Pearson product-moment correlation
coefficients for the state items weére significant and varic«
between r = .44 and r = .61 forday 6, 7, and 8 with day 9 /-
scores. Correlations between day 9 scores and scores for
any of the first 5 days were not statistically significant

Table 1 _
Subject Characteristics (N=13)
' Low/High

Characteristics M Median NN Score
Postconceptional :

age (weeks) 37 a7 2 34/40
Gestational

age (weeks) 33 34 3 28/30"
Birthweight (g) 2056 2382 676 952/3001 "
Apgar score 1 'min 8 = 6 2 141
Apgar score 5 min 8 8 1 /9
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[nterrater agreement for the original edition of the assess-
ment was documented at 80% to 96% by Prechtl (1963).
The statistics used and sample size were not described.

Procedure

The procedures for this study were approved by the Insti-
tutional Review Board at CHMC. Data for all subjects ex-
cept one were collected at CHMC. One subject was trans-
ferred to a community hospital where data collection was
completed.

Each subject was monitored over the course of two
feeds within a 26-hr period. One feeding session occurred
with the use of oral support (jaw and cheek support)
provided by the primary investigator; the other session
oceurred without intervention.

Before cach feed, the shift nurse was contacted and
the chart was screened for occurrences of key cvents,
such as a change in feeding pattern, painful or disturbing
medical procedure, illness or change in the medical
status, or any event that might have affected feeding per-
formance. If a key event was present, data collection was
postponed or canceled depending on the individual
CIrcumstances,

When circumstances were appropriate for data col-

¥ ba =

Figure 1. Intervention condition feed {(photo by Anitra
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Newcomb-Palmer).

lection, the feeding equipment was assembled at the bed-
side according to hospital protocol for infection control.
Before the feeding session, the subject was observed
while in the bed or isolette. Heart and respiratory rates
were documented from the readings on the cardiorespi-
ratory monitor. State also was documented. If necessary,
the infant was aroused to an awake, alert state.

Each infant was fed a medically prescribed formula at
bedside by the primary investigator. The feeding position
used was advocated by Morris and Klein (1987) and
Mueller (1972) (see Figure 1), The infant was swaddled in
flexion 1o facilitate the flexed feeding posture characteris-
tic of the full-term newborn and was positioned semi-
upright in the rescarcher’s lap with the trunk at approxi-
mately a 45° to 60° angle and the shoulders in alignment
with the pelvis. The head was held by the investigator’s
hand and maintained slightly forward, clongating the cer-
vical spine, which causes cervical flexion and produces a
slight chin tuck.

The feeder's other hand was used to control the
feeding bottle. During the intervention trials, oral support
(see Figure 2) was provided by the hand also controlling
the bottle. The thumb and index finger were used to
provide inward and forward support on the infant’s
cheeks, thereby giving some of the stability normally ob-
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. Figure 2. Oral support (photo by Anitra Newcomb-Palmer).

tained  from the buccal sucking  pads (Morris, 1971,
Mueller, 1972). Support was provided under the mental
protuberance of the mandible (Moore, 1980) with the
third finger, which gave a slight upward lift and stability as
needed. The sucking apparatus was stabilized with a self-
gripping strap and rested in the thumb web space.

During the intervention feeds, the feeder used clini-
cal judgment to determine how much pressure provided
under the mandible would elicit each infant’s optimal
sucking behavior. Support on the buccal areas was pro-
vided to minimize fluid loss around the mouth and pro-
duce a lip seal on the nipple. The support provided was
occasionally modified during the feeding session in an
attempt to facilitate the infant’s best performance,

The nonintervention feeds used the same position-
ing techniques, but no oral support was given. The hand
holding the sucking apparatus was used solely to stabilize
the apparatus in the infant's mouth.

In both intervention and nonintervention feeding
conditions, once the 2-min dara collection period was
complete, the nipple was removed and the infant was
burped. A regular bottle was then offered and the feeder
continued with the feeding session as tolerated by the
infant. The infant was subsequently returned to the bed
or isolette. Heart rate, respiratory rate, and state were
documented 1 min after return of the infant to his or her
bed.

494

Data Collection

Two tape recorders were used during data collection; one
was used as a timing mechanism that provided verbal
cues to the investigator and the other was used to record
verbal documentation of oral intake, heart rarte, respirato-
ry rate, and state. Heart rate, respiratory rate, and state
were recorded to monitor the physiological status of ghe
infant and were not analyzed as outcome measurgs for
the study. 1 ¥

The timing recorder indicated the initiation and con-
clusion of each 150-sec interval used during data collec-
tion and the specific intervals at which the investigator
was to verbally document oral intake volume, heart and
respiratory rates, and state. Volume and state were docu-
mented at 30 scc, state was documented at 90 sec, and
volume, state, heart rate, and respiratory rate were docu-
mented at 150 sec as cued. Data were collected in 150-sec
units; the initial 30 sec to allow subjects to become accus-
tomed to the nipple on the sucking apparatus, and 120
sec for actual data analysis.

A 2-min interval was used because sucking has been
found to change during the course of a feeding (Dubig-
non & Campbell, 1969; Hall, 1975; Lucas, lucas, & Baum
1979). Therefore, we believed that the initial 2 min of the
feeding session would capture the infant’s peak sucking
efficiency and would best delineate the effects of oral
support while minimizing the influence of the addirional

June 1994, Volume 48, Number 6



variables of satiation and fatigue. Satiation and fatigue
have been found to alter the sucking patterns toward the
end of the feed (Dubignon & Cooper, 1980; Wolff, 1968).

A spill cloth was placed under the infant’s chin to
absorb any fluid loss that occurred during sucking. The
spill cloth was weighed before and after feeding to deter-
mine whether or not formula had been lost from the sides
of the mouth during the feed. None of the subjects lost
formula during the data collection periods.

Procedural and Measurement Agreement

Billingsley, White, and Munson (1980) have emphasized
the importance of assessing procedural agreement to as-
sure internal and external validity of a study.! Billingsley
and colleagues (1980) referred to procedural agreement
as the degree to which all relevant variables occur in
accordance with the experimental plan. Procedural agree-
ment was assessed with a momentary time sampling tech-
nique and a point-by-point agreement formula (Kazdin,
1982). An independent research assistant listened for a 3-
sec cue and, on the basis of observation, recorded wheth-
et positioning was correct or incorrect according to spe-
cific criteria outlined for the infant’s' head position, the
infant's trunk position, the feeder’s finger and hand posi-
tion, and the feeding apparatus angle during data collec-

tion. It was important that the feeding apparatusbehcld ¢
level, as indicated by a leveler on: the' apparatus, as! t]m e
prevented gravitationally induced flow, thereby: Asaurlng iE
that no liquid flow occurred without suction or compres- '

sion-on the nipple. These! four.variables- were| rotated

during the cuing sequence, allowmg the obsewer. toi re

cord only one variable per. cue..

‘Interrater agreement, using the; percent agreemem'
formula (Ottenbacher, 1986), was measured to assess the
consistency of measurements for' heart rate, rcspnratory ,

rate, volume intake, state, and spill cloth wmght 'An inde-
pendent research assistant and the data gollcuor simulta-
neously recorded the above variablesias they. were cued

by the timing mechanism during data: collection. 'Four -
procedural. agreement rand | f0ur\1merratt.rl,.agreement
checks were conducted over the course of the study. The '
initial procedural agreement check was condl_jéted during

the first feed and the initial interrater: agreement check

was conducted during the second feed.!If these percent.

agreement calculations had failed to meet: the minimum

criterion of 80%, the data collection: would havei been

postponed and the proLedur(.s would | have | been  re-
viewed until this criterion was met. The initial procedural
reliability check yielded 93% agreement; thereby surpass-
ing the minimum criterion. The initial interrater agree-
ment check also surpassed the minimum criterion with a

99% agreement average for the heart rate, respiratory

rate, volume, and spill clothi measures. Complete agree-
ment also occurred for the four state measures during the
feed. : '
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. Three additional procedural agreement checks and
three additional interrater agreement checks were con-
ducted on randomly selected feeds from the remaining
data collection periods. The three procedural agreement
scores ranged from 90% to 95%. When intcrrater agree-
ments for heart rate, respiratory rate, volume intake, and
spill cloth weight were determined, the highest levels of
agreement (99%-100%) occurred with the volume mea-

sures. The lowest levels of agreement (91%-94%) oc-

curred with the respiratory rate measures, probably be-
cause the respiratory monitor is very sensitive to touch
and movement and has a high degree of variability even in
normal circumstances.

Interrater agreements for state measurements were
determined Ifour. times for each of the four infants, for a
total of 16 measurements. The statistic employed was the
percent agreement formula (Ottenbacher, 1986). There
was exact agreement between the two raters for 15 out of
the 16 measurements. On one of the measurements, one
rater scored: the infant in state 1 (deep sleep) and the
other rater scored the infant in state 2 (awake, cyes
closed).

Pata Analysis

The Statistical Package for the Social Sciences (Norusis,
11990) was used to analyze the data. Descriptive statistics,

S in(;lu'ding means, medians, standard deviations, and low/
~ Ihigh values were calculated for the outcome measure. On
-1 thé basis of analyses of these statistics and histograms for
*, rvolume: data,it'was determined that the data were not
. inormally. distributed. Therefore, a nonparametric equiv-
“ralent of i the | péiré’d t-test, the "Wilcoxon matched-pairs
" \5|gm,d rank test| (Siegel, 1956) was used to compare the

coral intake. volume% of the intervention and noninterven-
stion feeds. The aIphA' h.'vel was set at 05 for a two- l:at]ed
‘test. o

i Results

¥, 'Descnptwe data for intervention and nonintervention

~volume! intakes are presented in Table 2. The mean vol-
rume: intake! for intervention feeds was more than twice

- i the mean volume' intake for nonintervention feeds, The
Ilarge; standard deviations in both conditions indicate a
* thigh degree of variability in the scores. The results of the

“Wilcoxon matched-pairs signed rank test indicated that
‘the volume: intakes' for intervention: feeds were signifi-
cantly greater (z'= —2.62, p < .01, two-tailed) than the
volume intakes for nonintervention feeds.

! Individual volume intake differences are listed in Ta-
ble 3. Eleven of the 13 subjects showed increased volume
.intakes during the intervention feeds. Seven of these 11
‘subjects had volume increases of 5 cc or more and, of
' these, 4 had volume increases of 10 cc or more. Three of
the 113 subjects demonstrated relatively no change be-
tween the intervention  and nonintervention condition
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Table 2
Volume Intake,* Intervention Versus Nonintervention
Conditions (N=13)

Low/High
Condition M Median 5D Scores
Intervention feed 10.9 11.0 6.5 1,20
Nonintervention feed 4.8 3.0 59 1721

*coin 2 min

Table 3
Individual Volume Intake Differences
Volume
Intervention Nonintervention Intake
Yolume Volume Difference**
Subject [(&9] (8] (cc)
1 3 2% +1
2 15 2% +13
3 3* 1 +2
4 5 3 +2
5 20 21* ~1
6 11 o g +8
7 4* 3 +1
8 9 & +7
9 6 1* +5
10 20* 4 +16
11 11* 14 -3
12 18* 3 +15
13 17* 3 +14

*First feed
**Intervention feed volume minus nonintervention feed volume

(=11t +1cc). One subject had less volume intake dur-
ing the intervention condition, a difference of 3 cc.

Of the 7 subjects who received the intervention con-
dition first, 6 (86%) had greater volume intakes during
the intervention condition. Of the 6 subjects who re-
ceived the nonintervention condition first, 5 (83%) had
greater volume intake during the intervention condition.
Theretore, regardless of whether intervention occurred
first or second, the majority of the subjects had greater
volume intakes in the intervention condition.

A relatively consistent pattern of state changes was
noted in all the subjects during data collection. The initial
states upon approach of the subjects varied greatly from
state 1 (deep sleep) through state 5 (crying). During feed-
ing however, all the subjects were in either state two
(awake, eves closed) or three (awake, eyes open). There
did not appear to be a relationship between feeding per-
formance and the initial state of the infant or state
changes that might have occurred during the data collec-
tion interval.

Discussion

The results of this study indicate that oral support pro-
vided by the investigator improved sucking efficiency, as
measured by volume intake, in preterm infants. The re-
sults were not only statistically significant, they also are
clinically important. For more than half of the subjects (#
= 7) the volume increased by 5 cc or more, or more than
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double the mean intake for the nonintervention condi-
tion. An improvement of 5 cc in one feed is equivalent o
30 cc over six feeds in a 24-hr period, which for many of
these infants is a clinically important difterence. An addi-
tional four subjects had increased volume intakes, but by
only 1 cc or 2 ¢¢. This finding suggests that the interven-
tion of oral support did not substantially alter their feed-
ing performance.

Ten of the thirteen subjects had 3 cc of volume in-
take or less during the nonintervention condition, clearly
indicating that they werce inefficient feeders. Six of these
10 subjects had substantial improvements ranging from 5
cc to 16 cc when intervention was provided. Four of these
ten infants had only slight improvements of 1 ccor 2 ccn
the intervention condition. It is difficult to isolate the
factors that differentiate these groups of infants.

The two subjects who consumed less volume intake
in the intervention condition had the highest volume
intakes in the nonintervention condition (14 cc and 21
cc), which suggests that they were fairly efficient feeders
at the time of the study. It is unclear whether the small
differences between the intervention and noninterven-
tion feeds (1 cc and 3 ¢c) reflect normal day-to-day vari-
ability or whether the intervention hindered the infants’
inherent feeding abilities.

The exact mechanism or mechanisms of the various
factors involved in oral support that are responsible for
the improved oral intake obscrved in this study are not
clear. One contributory factor may be providing jaw sta-
bility, which, according to the theoretical basis estab-
lished earlier, would facilitate more controlled tongye
movement, thereby enhancing sucking efficiency.

Another contributory factor inherent in the adminis-
tration of oral support is the tactile input the infant re-
ceives around the oral-facial area. Tactile sumulation ap-
plied over the orbicularis oris and buccinator muscles
during feeding has been shown to improve formula vol-
ume and sucking rate (Tryvkowski, Kirkpatrick, & Leon-
ard, 1981). Although the deep pressure tactile compo-
nent of oral support differs from the light touch
techniques applied in the above study, the cffect of the
tactile components inherent in oral support needs o he
isolated in future research studics. Perhaps the fum
touch around the mouth, as used in the current study,
has an organizing (calming) cffect on the infant.

Study Limitations

This study had three primary limitations, First, the rela:
tively short data collection periods (2-min intervals) did
not allow the examination of the effect of providing oral
support over an entire feeding session. The 2-min interval
was selected for this study to capture the infant's peak
sucking abilities while minimizing the effects of satiation
and fatigue. The effect of providing oral support over
longer periods of time merits study in future rescarch.
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A sccond limitation of this study is the small sample
that was selected from one tertiary care center. The in-
fants in this sample may not be representative of all pre-
mature infants; therefore, generalizations from the re-
sults of this study to other similar populations should be
made with caution.

The third limitation of this study was the limited
number of data points used. A research design involving
multiple feeds in both the intervention and noninterven-
tion conditions would facilitate examination of the effects
of the treatment on individual infants, especially when
the changes noted are small.

Clinical Implications

Findings from this research are important to clinicians
working in the NICU. The development and validation of
effective treatment techniques that enhance sucking effi-
ciency are critical in the facilitation of normal oral motor
development in premature infants. Enabling premature
babics to feed more efficiently not only promotes nutri-
tional well-being, but also assists in sustaining a more
normal developmental course in the attainment of age-
appropriate oral motor skills. Improved feeding skills
may also enhance mother—infant bonding and result in
reduced stress for both the mother and the infant. Ensur-

ring: adequate nutritional intake. may. also decreaser the -

length of hospital stay, because the ability to feed and
gain weight is frequently a discharge criterion: (Hams
:19806; Shaker, 1990). Y

This study suggests that oral support is bencficial for
some infants, Clinicians should evaluate each infant indi-
vidually to determine whether this technique  would
benefit the particular infant. The technique is convenient
and easy to use and may be approprmtc to teach
caregivers.

Implications for Future Research

‘Additional research is needed to isolate the factors that
may have contributed to the differences observed in this

study. Our findings strongly suggest that oral support -

produces greater sucking efficiency in preterm infants.
‘The possible mechanisms responsible for the difference
in volume intakes between the intervention and noninter-
vention conditions need to be examined. These factors
include the sensory input inherent in oral support, the
administration of jaw support and cheek support given
individually instead of in combination, and the quantifica-
tion of the amount of pressure administered during feed-
ing. The determination of the key components of oral
support that are responsible for the noted improvement
also are important in the validaton of the theoretical base
from which the treatment is derived.

This study should be replicated with a variety of
therapists, nurses, and parents to determine whether

The American Journal of Occupational Therapy

these effects can be achieved by other clinicians and care-

takers. Measuring the effect of oral support over more

trial periods is indicated. Additionally, replication of this

study on a variety of patient populations such as tull-term
“infants and older infants with feeding difficulties is neces-
sary to determine which groups benefit from this
rintervention.

. Another area for future research is the examination
of the parameters of sucking behavior in both interven-
tion and nonintervention conditions. These parameters
may include variables such as the number of sucks that
occur in a given time period, the average amount of pres-
sure, produced  per suck, and. the amount of pressure

rgenerated . during compression. and suction phases of

sucking. The present study does not identify or evaluate
the specific sucking parameters that arc responsible for
the noted improvement in sucking efficiency.

Conclusion

Although the sample size and amount of information col-
lected were limited, the significant difference between
intervention and nonintervention trials validates the use
of oral support as a treatment technique to enhance suck-
ing efficiency in preterm infants. Additional research is

“needed to isolate the various components of oral support
_1to determine which factors are responsible for the differ-

rences observed. 'These. findings: are: of: interest' to clini-
. cians: who. arci faced with- the challenge of promoting a

: 'rapld transition to oral fculmg in, prcma[ur:_ infants. A
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