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Problem, Hypotheses & Background Review

The technclogica: vevoluilon(it means the development of neonatal intensive care) has had
z prolound effect on perinatal health, Therelore, it has permitted the increasing survival of
many small & critically il preterm neonates. But the imcidence of mcurclogic & developme-
ntal problems in this popwation has not significantly changed during the past decads.

A newhorn enters the world with the potential to actively interact th his environment and
is not merely a recipient of stimuli. This potential for interaction needs only to he activated
bv beha vioral stimulations from the environment. But the infant has been largely ignored
because he has been viewed as a passive recivient of cave, with limited capacity to exert
zny meaningful influenc on the environment.

Infants who weight Z, 300gm or less at birth are considered to have had either a shoriened
gestational period, i=ss than expected rate of intrauterine growth, or both, and are termed
infants of low birth weight. So, about two-thirds of low birth weight babies are born pre-
maturely before 37 wks gestation, It means LBW babies ave born in an immature state than

b

normal, full-term infants. Human newborn needs the 40wks in the womb to be prepared to
adapt from an aquatic to an atmospheric & social environment, But the shortage of the
developmental time in utero ma_ikes the baby deprived from adeguate environment and
stimulation.

The isoletie is an incubator that is designed to provide controlled temperature, humidity &
oxygen supply and to permit feeding & care of the newborn under asepiic comditions with
a minimum of handling. Most of the LBW infants are taken care in an incubator. So, they
may suffer from inadeguate amound of stimulation and sometimes they receive relatively
infrequent coordinated senscry experiences. Furthermoere, there is no dinrnal rhythmicity in
physical social stimulation across days

In describing the interactive cnvironment of the LBEW inflanis, it is necessary to point out
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one aspect of interaction characteristic of the special care nursery that varies from the exp-
erience of the full term baby in the normal nurserv. This is the separation of semsory mo-
dalities. Because, most of the full-term newborn interacting with parents or sta®f and sens-
ary environment i3 a matter of integrated sensory stirmuli.

The growth ol independent functions in perinatal nursing has considerably emriched & im-
proved the quality of care rendered to the high-risk necnate. Care is focused on achievement
enhancement of maturation of immature corgan systems by oprovision of supportive care.
And also balance unpleasant sensory Inpui with soothing touch and other pleasurable input.

In the last 15 years numercus studies have revealed that if a small premature infant is
either touched, rocked, fondled, or cuddled daily during the stay in the nursery he may have
significantly fewer apneic periods, increased wi. gain, and, in some studies, even an advance
in semsorimotor competences including responsiveness to stimulation, muscle *one, and motor
skills.

But, in Korea, manipulation of the infants was discouraged since handliing was thought to
increase the risk of infection and energy consumption. And also adequate stimulation for the
premature haby is still guestioned.

Thus, the purpose of this study was to define the effect of sensory stimulation on the
low birth weight infant and to determine the factors inflluencing the infant's growth.

The hypotheses tested in this study was as follows:

1. The experimental group will gain more weight than the control group.

2. The experimental group will show a higher score on the neurobehavioral examination

than the conmtrol group.

3. The expsrimental group will be quicker and responsive than the contral group.

4. An infant's characteristics (birth weight, gestational period, postnatal complication, sex)

will influerce upon the growth,

Methodology

Designing the study:

A program designed to provide the LBW infant with or without or without sensory stim-
ulation, in a neonatal Intensive care unit.

A two-group experimental design was used to test the hypothesis. The experimental group
of LBW infant was provided a sensory stimmulation and the control group was not.

* Sehematic Diagram of Research Model,

This study indicates that it had one Independent variable & two dependent variables. A
LBW infant’s characteristics are regarded as intervening variables.

Bubjects:

Data was collected from July 1983 through January 1984 at Ewha University Hospital,
The infants, consisiing of 68 LBW inlants, were divided equeally into a control group & ex-
perimental group.

The following criteria were used to select infants for admission to the siudy:
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1) birth weight between 1, 500gm & 2, 500gm.

(R

3 zestational period between 31 wks & 40 wks.
3y absence of mrajor congenital malformations end chromosomal abnormalities.

(o)

4y Apgar score hetween 4 to 10 and infants with a very poor prognosis for survival were

T

Selected background factors of LBW infants at birth and at time of testing was compared.

able : Comparison of Selected Characteriglics on LEW infants between Exp. G. and Cont. G.
3 ”

No significant differences hatween the two groups.

Sansory Stimulation Program:

T divided into two levels of treatment and wzs as follows:

First Stage:

In this period, each baby was in the incubator and scheduled every 3 hr gavage feeding.
The stimnlation program started after N.FP.O. period.

The stimulation program included:

1) tactile stimulation: In the day time, the iniant was massaged with the palmer surfac
& fingers of twe hands In a cephalocaudal direction, And the duration of tactile stxmuladon
depended on the infant's wakening. It recognized that the baby's state became awaks, at
that time, the eyes opened and lip movement showed. Then surmuiation was stOpped.

2) visual stimulation: After tactile stimulation, baby’s state changed. Then a brighilyv-red
colored ball moved between 6 to 8 inches from the infant at eye level, 3 o 5 times.

Second stage:

In this period,- each baby was in an open crib 2nd was nipplefed every 3 to 4 hours. At
that time, tactile and visuzl stimulation was same as above and additionally, auditory stim-
ulation was included. Auditory stimulation consisted of nurse’s voice and 3 minute 23 seco-
nd recording, a music box was plaved. The music box placed in the crib about 8 to 10 inc-
hes from the infant’s ear at 40~70 decibles, a volume considered adequate to elicit a respo-
nse from an infant. After that, each infant was fed by a nurse or his mother while she was
seated in a comfortable chair, and after feeding the infant was placed back in to the crib.

* Table-frequency distribution of experimental group by senscry stimulation.
(Tactile stimulation was rcceived an average of 938.23 second per day, but it depended
a baby’s state and thus a minimum was 755 second & a maximum was 1190 second.

And also each infanr received tactile & visual stimuiation an average of 16 davs dwring

hospitalization, auditory stimulation for a short period. Becaugse a Dr. of Otology didn’t

agree with the auditory stimulation in an incubator.)

LBW infants in the conirol group received routine hospital care, mth handling provided
primarily in conjunction with feeding, changing, and medical procedures. Parental visits were
similar for both groups and they were limited to touch, feed, and hold their infants while
they were in the incubator,

Test Tool
The measurement of infant growth was checked by body weight in grams taken every
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other day on all infants at a time and also included sucking ability. Scales used to  weigh

5

inTants were checlked,
’T\1

The measurement of infant development was not easv. The tool for measurement  was

he testing protocol for neurobehavicoral assessment of the neonate which was developed by

et

Scalen et. al. The cxamination which has proved to te a simple, rapid, & reproducible is a

technigue of zssessing some aspects of newbhorn behavior, The examination is bascd on sta-
ndard neurclcgic testing of newborn as developed by Prechtal & Beinterma, as well as, some
of the behavioral parameters first described by Brazel:on. This newrobshavioral test by Sca-
nionn was standsrdized and reliability & validity were established. So it may be evaluated
quantitatively & qualitatively, beth as a sensitive outcome measure & as a useful clinical
tool. The testing criteria are described in the table.

* Table-The Neurobehavioral Examination.

(In brief, the examination involves an assessment of the infant’s siate of wakefulness, various refle-
xes, his muscle tone & power, as weil as his responses to various stimuli, including pin prick, light,
and sound. In addition, the examiner notes & records respomse decremen: behavior.  And finally, the
examiner's appraisal of the infant’s performance on the entire examination. This requires a value ju-
deement and cnables the examiney’s decision. Therefore, the general assessment was exciuded in this
study.)

This resting procedure wag administered to both grouns prior to discharge from the NICU.
At that time, they were placed in an gpen crib and exanined usually approximatcly midway
between feedings with the infant aslcep.

Cardiac measures. The infant’s respomse to & surmulus such as touch, rattlc, bell &
music was measured heart rate change by an EX.G. Infants were tested for 1 hour after
the feeding. Testing began when the infant was in a light sleep state, a rattle & bhell

—

rung within a {ew inches from the infant’'s ear. The stimulus is repeated 5 times at 5
minutes interval and measured guickness of response & degree of responsiveness. Quick-
ness of response was counted the first time when baby’s heart beat accelerated more than
10. Degree of responsiveness identified
5 trials.
Data was analyzed as follows:
Comparison of selected characteristics of LBW infants at birth & =t time of testing was

doznie by x®test & t-test. In order to identify the treatment effect o= ‘L’rz vesults of the ex-

the maximum amount change of heart beat during

perimental group, data of the experimental group was compared with that of control group’s
by the t-test & x’-test. As an analysis of the influence of infant’s characteristics or infant’s
growth was analyzed by 4 way ANOVA and Least Square Mean.

Result

The results zre as followsa:
Hypothesis 1 : That the experimental group will gain more weight than the control group
was partially supported.
* Table-Comparisen of Growth Patterns between Exp. and Cont, G.
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That is to say that there was 2 significant difference {ound between coniral & experime-
ental groups in growth as measured by average weight gain after regaining the initial wei-
gnt loss and experimental group babies nipple feading faster than control group but initial
weight loss and total weight gain was no significance betveen two groups.

Hypoibesis 2: That the experimental group, as compared with the comirel group, will
shov a fighcr score on the Neonatal Neurchbehavioral Assessment was pardally supporied,
* Table-Comparison of Neurobehavicral Scores Heiveen Exn. and Cont G.

The treated infants performed signlicantly betier than the conirol group infents on infa-
nt's state, pinprick respomse, pull to sitting, truncal tone, response to sound, placing, etc.
Roeoting behavior was less vigorous in the control group but mo differences were found in
sucking behavior. No significant differences beiwsen the two groups in their TESPOTISES ¢
light in the eyes and More reflex.

Hypothesis 8 : That the experimental group -will De more sensitive to the stimulation
the control group was bpartially supported, In light sleep state, both groups of [nfants
showed acceleration of heart beat during the stimulus period. But the babies were iested
guickness & degree of response.

* Table-Comparison of Heart Reat Changes batween Exp. and Cont. G,

Guickness of response: In the taclile and auditory data, the experimental groups were gu-
icker to respond than the control groups only in bell scund & music. And there was no Si-
gnificant.difference in ratile or tactile siimulation.

Degree of respomse: There was a significant difference between control & experimenal
groups in degree of response as measuved by heart beat change. In the rattle & beil soundg,
the experimental groups showed a significan: cardiac acceleration, but failed to resmond
significantly to the iactile stimulus & music.

Hypothesis 4 : That an infant’s characteristics will inlluence upon the growth as partialiy
supported.

* Table-Analysis of Vaviance of LEW Infant’s Characteristics

Relationships tetween intervening variables (G.P., B.W., postnatal complication, apgar
score & sex) and the growih patterns were tested.

In the analysis for G.P., the groups were comstituted by shorter tham 32 wks into omne
group & subjects born inm the 33 to 37 wks in the other group & more than 38 wks into
one sroup. There was significant differences in weight loss, sucking ability and length of
hospitalization. The infant’s birth weight were distributed in two groups, those 2000gm
above & under. Birth weight revealed significant differences in sucking ability & length of
Yospitalization.

- The Apgar scores were distributed in two groups, those 7 or above and those 8 and un-
der. Analysis of variance for sucking ability as a function of Apgar level at birth revealed
significant differences between groups. But there was no significant difference in  weight
gain & weight loss between groups. And infant’s postnatal complication was found to be a

significant indenx of the infant’s growth.
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Conclasion

Significant dilferences were found between control & experimental groups in rate of phy-
sical development and sucking ability. And also the treatzd infants performed higher score
than the countrol group infants on the Neurcbehavioral zssessment. When infants stimulated
tactile and anditory data, the experimental groups were quicker to respond & responsivencss
than control groups.

A review of the experimental literature shows that shorier latencies of responding are
agsociated with more mature & better organized central nervous systems, Shorier initial
responsiveness is considered on index of better orgamization. A baby meodifies his behavior
as a result of experience. Some behavior patterns are ready {o operate at birth & require
little or no practice. But others emerge only through interaction of infants & environment.

It the present study, sensory stimulation given during the early weeks of life effect on
the infant’s growth & development. That means this study provides experimental support
for the idea that sensory enrichment can improve baby’s weight gain, sensory functioning
and the nervous system organizing,

Stimulation or interaction between the infants & the environment has been found to be
essential for growth & development. So, a systematic approach to early intervention seems
important for achieving higher levels of motor & mental functioning. But questions remain
concerning the optimal type & amount depend on the baby's maturity level. And also the
crucial questions of long-term benefits from early intervention requires additional follow-up
studies.
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