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This study eflemined the effects of éarlysen’s,ori—noi:or stimulation'

on préterm infants' visual habituation performance at 4 months corrected

age. ‘Groups of 8 p‘retenﬁ infants received the. Rice (1977) infant sensori-

P

motor stimlation proq?:arm\e of systematic massage® and rocking'(éISS) , as

. . . . A

programme of equivalent handling, rocking, and '50cial“ étinulation "(HRS) ,“ ‘
.or a maternal attenticgpontrol programme, for their firLt gonth at hore. |
T, -

At 4 months corrected age the 3" groups were corrpared to 8 fullterm
\
4-mnth—olds on Cohen s (1976) visual habltuatlon task Infants were

shown a warm—up stmulus for 2 tr:Lals, a habltuatlom stimalus ﬁor 21
trials, amd a dlshabltuatlon stJ_mulus for 2 trlals. No dlfferences were

found between ‘-preterm groups on the Bayley Scales of Infant Developmeﬁt,.

Preterm groups differed in mean fixation time but not habitua;tion rate;

‘the RISS group had shorter fixation times &KM&E@& -
‘groups. The RISS grOup also took fewer trJ.als to reach crlterlon than
fullterm infants, mt did not differ frorn them in mean fJ.xatlon time.

Fullterm infants had shorter flxatlon times than the contral group only.
‘ B v . . b4 -
Correlatjopal analyses of the preterm data’ showed that loriger fixation

v - . v . Ld - .

times were associated with shorter gestational periods, and with poorer

performance on Orientation 'to the examinef's face on the Brazelton
) /

. Neonatal Behavioral Assessment Scale.. Sirice fixation time rather than

trlals t0 crlterlon dlfferentlated preterrn infant group performance,

~ S

it was concluded that fixation time, hut not tr:.%ls 0 criterlon, is
- >

a sensitive index of cognitive functlonlqg.
) , . .
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VISUPL HPBITUNTION IN PRETERM INFANTS

é It has long been recognized that mfants bOrn before term at less :

than 37 wegks gestatlonal age (GA), are at greater rlsk for . a number of

. Physical and psycm;oglcal problems than infants born at term, that 1s,.

J

13

at -40 weeks GA. Investigators ‘who have followed the developmeht of pre—

term J.nfants dunng their first two years -of llfe havé reported evldence

of delays in mental and motor develo%nent, even among t1105e of appro—

¢

,Berenbaum, & $ opf, Note 1) . Whether pre‘term mfants ever do catch

up in their developxent or whethey some deflcrt persists throughout
thelr/ development is a matter of debate - (Caputo, Goldstein, & Tgib,
'197,9_)'.' 6ne.study, however, that assessed the level of functioning of

m"iddle-ciass prematurely born children smwed the contimed existence of

> .

" a subtle deficit, into rmddle ch.’l.ldhOOd in COngltlve areas involving the

_visual system, even arrong mmmmaily premature children (Taub, Goldsteln,

, ‘& Caputo, 1977).. Tﬁe ev;dence of e_arly delays in the COgnlthE deVEJ-OF'

&

ment of preterm infants has led to the ;‘.mplenentation of early sensori-

1

' motor stimulation pmgrarmes in an effort to reduce the sewverity of.

these 1mpa1nnents One study coqducted by Rlce (1977). denonstrated that

1t is p0551ble for mothers to admlmster systematlc sensor i—motor

, stlmulatlon durmg the preterm :Lnfant ] fJ_rst month at home, in the form

of naesage and rocking, and still: find evidence for longterm effects on’
neurologlcal maturation as refleca.ted by the appearance as well as dis- '
appearance of speciflc reflexes by 4 xronths of age. The present stu}iy

mvestlgated the longterm effects of Rice's sensorl—moto'r stimlation |

prograrrme on- the v15ual ,habltuatlon performance of normal preterm

1n£ants at 4 months corrected age. Vlsuai habltuatlon wais studled ,

W

Priate weight for qestatlonal age (AGA) (Sl’egel Salgal Rosenbaum, Young,

—



, sensn:‘ive of all the blsual attentlon tasks (DeLoache, 1976)

using C‘ohen's (l976) paradlgm because it has been argued o bke.the mct

Premature mfants ‘have " always been considered as a populatlon at e

greater rlsk for phy51Cal, neurolog‘lcal mental,. and notor COIT(pllcathns

than fullterm mfants. Early studies found ev:Ldence that mpllcated

o ( ‘

prematurlty .Ain such gross mlpalrnents as oerebral palsy, epllepsy,

‘mental retardatlon, 'brain damage, as well as vision and hearmg defects

(Caputo, Goletein, & Taub, 1979). Areview of early studies of infants”

under 2,500 grams by Caputo and Mandell (1970) found ev1dence of _

s;Lgnlflcant mtellectual mlpalrment axrong heavier and Very low blrth

p\

'weight infants in chJ.ldhood and later adolescence, w1th‘the effect being

more gronmmed for very low birthweight infants (below 1,501 grams). .
. . : : N
Prematurity, defined on the basis of birthweight alone, was found to be

-associated with mental retardation,. deviant behavior, Ianguage and

reading delays, physical and neurological defects; these problems were

| more frequent in very “low birthweight . infants.

b

Although these studies J_ndlcated the adverse effects of pre-

( maturlty, they nevertheless were inconsistent in’ theJ.r definition of

e prematurlty. Since 1970, by an international agreement, the term

"premature” has been dropped from scientific use, and replaced by the

—

term "preterm" which specifically refers to infants born under 37 weeks

GA (Tanner, 1974). Prior to 1970, stixdies generally defined prematurity

". for gestational age (AGA). .This distinction between AGA and SGA has |,

on \the basis of birthweight, and all iffants born under 2,500 grams were’

desn.gnated "premature". This definition of prematurity l'xmever, con-
founded 1nfants who were low bJ_rthwexght, but small for gestatlonal age

(SGA) , with those who were low birthweight but of appropriate weight .

. ?

3
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been shown to be important. Even though survival rates of infants are a.

function of birthwe1ght\(Pape, Buncicy Ashby, & Fltzhardmge, 1978)

types of problems preterm infants 1ater encounter depend upon whether or  /

not weight 'is apbropriate.fbr GA’ (Robertson, 1579).

In splte of the recent advances. in med:l.cal care that have .

X

{
1ncreased thisur\uval rates and "quallty" of preterm mfants, follow—up

studles are Stlll fmdmg evidence that such chlldren suffer from

]

physical and mtellectual J.mpalrnents Abstudyfonducted in Toronto,
/.

Canada by Pape, et al. (1978) exam:med the physmal and mental develop-

.

ment of 37 extremely 1ow btrthmlght preterm infants, born durlng 1974,
fff.?m birth t;frohgh to the fage of '2 ¥ears. The sample contained AGA and - ‘
SGA‘infants with birthmifghts,,under 1,)001 grams. Of the 43 surv:.vmg

) infants at the two—year 'folloy-ulp, seven (#6%) had retrolental fibro-
plasia, four (9%) had mgjor neurological defects, and 16 (37%) had
minor neur_ological' defecte. Average height at 2 gears was between the
‘tenth and tveflﬁy—fifth' percentiles, while average weight ranged between |
the third and tenth percentiles. Seve;:e .developmentel deley was ‘ , .
détected fn nine (213%) infants tetween the ages of 18 and 24 months
c_hrornological age’ on the Bayley 6cales of Infant Dev_elopment.

A fc;:t%zé_w%up study conducted in Hamilton, Canada by Siegel, Sé‘igal,
Rosenbaum, Young, Berenbaum, and Stoskopf (Note 1) also reported “mental
and/motor delays on the Bayley Scales of Infant Development for a.sample
of preterm infants w1th very low blrthwewhts (below 1,501 grams) when
their performance was compared to that of fullterm controls. When scores

K
U

were corrected for degree of prematurity, the perfomance ofc preterm '

-t

‘mfants who were AGA, was 51gn1f1cantly lower than that of fullterm

controls on the D’otor Scale at 8, 12, 18, and 24 months, but not at 4 months,
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was 34.4 weeks, mean birthweight was 2,154 grams) to that of fullterm

Preterm infants" 'scbres ‘or; th.e Mental. Scale were lower than those of full-
term mfants at 4 and 8 months Only. When the scores werq not correcteg
for prematurlty, preterm mfants Eerformed at SLgniflcantly lower ‘levels
than fullterm a.nfants on both the Motor and Mental Scales at all ages
from 4 to 24 nonths. Thls study taken in conjunction with the Pape et al.

(1978) study raises the question of whether or not preterm infants ever

-

G0 catch up in their dewldment ‘ \ .

L
At least one recent study of prematurely born chlldren at later

stages of development has prov:.ded evidence of a subtle deflClt mvolvmg

cognltlve abllltles Taub, Goldstem, ard Capbto (1977)" compared the

mtellectual, scholastic, and soe1al functioning in 7- to 9 / 2-year—-old
middle'-class childrenf who were rrodera’;ely premature at birth (mean GA )
controls.. When performance on the subtests of the WISC-R and on the
Bender Gestalt were examined, the prematurely borm children showed
deficits in visually-megiated functions and in areas of perceptual

organization. No differences were found between groﬁps in areas of

* scholastic and "social functioning. ' ‘

The evidence of early delays in cggnitive developrent has prompted

studies of the effects oOf early sensory stﬁr&lation on the preterm

infant's development. There are two rationales given for early

stimalation programes. “The first states that birth befere ‘term

/ v
stimuilation provided in utero by the movements of the mother and of

deprives the infant of the vestibular, and tactile-kinesthetic

the infant's body, and that early extra stimulation can cOmpensate for ¢

these lacks (MAasi, 1979). The second states th@t the hospital environ~ i

ment bf t% preterm infaht does not provide alequate levels of
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stJ.mula;tJ.on as «4n the envirOmnent of the fullterm rru.ddle—class mfant,

and that compensatory forms of stimualation should make\up for these
def1c1enc1es (Cornell éGottfrled, 1976) In both cases exrly stim-
]_atlon is helieved to be beneficial to the preterm infant.

' While studies have differed in the nature of their intervention .
and have various rnethodologicai flaws, they nevertheless show that - ’
infanfés who have recei\;ed additional sensory stimilation tend to ke more
advanéed ‘than control infants several mbnths after intervention,
espeeially in follMp tests o; sensori-motor and motor skills (Comell
& Gottfried, 1976) . Comell and Gottfried, ‘however, have pointad out
that most Of these studles were hospital-based, and used a populatlon of
preterm infants who came from lower sociceconomic environments. In
" addition, t;xey ‘i:eported that it is often the case that prematurity was
associated with physiolog‘ical and neuroquicag. disturbances. Thus, it

is not clear Whether intervention benefits middle-class AGA pretem

. ® ' -
infants who do not suffer from physiological and newrological. handicaps.
. I} ! ~ .

One study conducted by Scarr-Salapatek and Williams (1973) compared
the effe—cts‘of a nursery and home stimulation programme duesigned for‘
socially-disadvantaged low birthweight infants to roﬁtine‘nursery care.
All but one of the—infants was pl:’etenn. 'The {/in'tervention provided
visual, auditory, tactile—kinesthetic .stilrﬁlation couple; with handling
and rocking. The J',.n-hospital programme begann within the infant's first

week of life and terminated when the ‘infant- was discharged. Mothers of

. the experimental infants were wisited weekly in thehome after the

. /
infant's discharge for the first.year by social wrkers who provided

then with support. When infants were compared on the Brazelton .

Neonatal Behavioral Assessment Scale (NBASj at 1and 4 weeks

A

1
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significantly higher developmental status (Mean DQ of /95.3) , while the
. X - :

—
/
1

chronologlcal age, results lrr:licated better perfomance/for the experl—
mental infants at 4 weeks, although the status of the control group had ©
been superior at 1 week of age. Cn the Cattell Infant Intelllgence

Scale at one year chronological age, the experimental infants had

» corrtrol infants vere 1D below the norm (Mean DQ of 85.7) . The results

of this study, however, are difficult to interpret because of the foss

- of 40% of the control J.nfants by the one-year follow—up.

In contrast to hospital-based . stimilation programmes carwied out

in the first weeks of life, Rice (1977) examined the longterm néuro-

‘ physmlOglcaI ‘ental, and motor effects on pretem infant development

‘ of a home—based sensori-motor stmulatlon prOgramne RJ.ce developed a

systematic massage techm.que whlch prov1ded infants with sequential

cephalocaudal stroking and massdt_;e. The massage was administered for

/
15 mlnutes four times dally during the infant's fJ.rst month at homre,

Following each nassage treat:nent, mfants were swaddled and rocked for °

another 5 minutes. This was the first study in which mothers were

trairied £o administer a sensorj-mtbr stimlation treatment.to their
inflant at home. Mothers were visited daily by nurses who rrodel‘led the
prci)cedure and then oObserved, eorrected and‘ prompted nothers to look at
their infant. Mothers of control i;lfauts were given routine l1{’1s‘t’ruc--
tic;ns regarding infant care and were visited by a nurse on a weekly

. ? . - B
basis. The nurses provided social reinforcement to mothers of both

experimental and control infants for appropriate mothering techniques.
lvbthers of roth groups also recelved a four-month supply of formula to
ensure that nutrltlon was comparable for all infants. At 4 months

chronological age, infants who had received sensori-motor stimalation



"

sensitive cognitive processing task. Rose compared the visual recogni-

‘age, the groups dlfferentlal respon51veness to novel and familiar

=~ stimuli, and lasted until the infant looked at, the stimuli for a -

.
’ ¢
~T .

had greatet weight ga.m, per formed better on the Bayley Mental Scale,

‘

and attamed a level of neurologlcal maturation which was equvalent to

that of 4-month—old fullterm mfants on a reflex assessgment, No

dlfferences were found on the Bayley Motor Scale. “Rlce (Note;; 2) reported

that at 18 nonths chronologlca,l age, differenices were no longer evident

on either of the Bayley Scales. The, form of eaa:ly stimilation o /

mvestlgated in the present s{;udy was Rice's (1977) infant sensori--motg)r9

stnmlatmn programme’ (RISS). ’ T ¢
A more recent study conducted by Rose (1980) used a prdgramne very :

similar to Rice's and denonst:rated longterm _effects of early sensory |

stimulation on, premtrﬂ infants' vi\sual‘ recognition memory. Thls study

was the flrstto investigate the effects of a stﬁmlatien programme on a

tion memory perfgnnance of experimental apd, control pretern% infants at a.

corrected age of ¢ months to that of 6—mc>nth—old fuIlterm infants. The

‘ expermental ‘infants had experlenced three 20-minute’ sessions daJ.ly of

gentle massaglng and rogl<1;1g for's days a week\wh%le in the hospital

r

nursery. This programme began at some time within the infant's first

. two weeks of life, and continued until it was dischésged " control

infants/had experienced routine nursery cace. At 6 mr}ths corrected

n

_st;.mull was assessed. Infants were gn.ven three trials, ‘one on each

¥
set .of stimuli. Stlmulus sets ‘were rrmltl-dmensmnal varlatlons,

4 [ ~,

w

pattern arrangements, “and photos of a man, .wz;n, and infant. Each
a

trial began with a‘familiarizatioﬁ'e}@o'sdre ‘pair of "identical

ot

preset amount of time (which varied from's to 20 seconds depending on
(] A \ v -

N
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the type of stimilus). Familiarization exposure was followed by a 10-

, 'second test perlod in which one of the familiar stimuli wag palred w1th

one of the novel st;Lmull ‘The results 1nd1cate‘d that preterm ‘infants
{

who had received the massage did not differ from fullterm infants in
k‘ : ™~ . yisfal recognition memory performince; that is, infants in both ‘groups. |
- spent more tine f;'.xating the novel stimulus than the familiar stimulus
0:1 all stimulus sets except the pattern arrangerreuts The results also
showed that control preterm mfants were slower mformatmn—processors
than experlmental preterm infants or fullterm mfants, since ev1dence ,
) . - N for visual recognltlon nerror)ﬁ was found for COntrol mfants only when

. ' -

/ *they were glven a- I'engthened famlllarlzatlon r:Lod tthat varied from

v 20 to 30 seconds depending on the type of stiﬁulus) . \ ‘

;'" ¢ . , . -
‘The visual recognition memory deficit of#the control infants:in .
2 the Rose (1980) study resembles that previously demonstrated in studies

f}
of visual attention in yuimg pretem infants who had not experlended any

form of early. intervention. While various J.nterpretatlonsv,of the data

+

’ ha 2 been Offered the findings-\.Q general support the Taub, ‘Gold/stein,
~and Caputo (1977) notion that prematfirity is associated with a subtle
oy, . . ' f

. -~ . cognitive deficit-involving the visual system. Taub et al. suggest that

such a deficit might be explained by a subtle brdin dysfunction, or a '

RN limitation in brain cell 7rowth to ;gjuch the vfsual system may be r@:an;e

s
susceptlble ) - :
’ ' ' S /
- At the earliest age at which F cornparlsorx with fullterm mfants

' ‘. ) : of ecmlvalent glolOgJ.cal age is possible, preterm infants have been
' shown to be different in visual attention performance. Sigman ,, Kopp,
' thtman, and Parmelee (1977) donpared the v1sual flxatlon responses of .

N /preterm infants. at 40 weeks conéeptlonal age to that of fullterm

v \
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~

newborns Infants were Presented with a checkerboard pattern for 60

seconds for three consecutive {arials.‘ V:,sual attention was measured by

' examln:mg length of first flxat%n ‘total flxatlon ‘time over three

&
trlals, number of fJ.xatJ.ons per ‘trial , and an flxatlon time per trlal

The results indicated that total fJ.xatJ.on time on all trlals and I’ength

e

"of First fJ_xatlon were 51gn1f1cantly greater for preterm 1nfants Mean

]

' f.'anthn time was twme -as long for preterm lnfants than for fullterm

. infants on'each trlal Préterm infants also.looked more frequently at

the stimulus than fullterm infants. Thus, all the measures appeared to

4

ke relevant in discriminating group performance. The authors suégested ’

- that the longer fixation time to an unchangi.ng stimilus &ay represent a -

rr%a immature response‘refl‘ecting an inability Of the infant to

" moduldte or inphibit its visual responses

An earller study had shown a sn.m:l.lar dlfference between preterm

mfants at 4 mnths corrected age and fullterm 4-mnth-olds. élgman -and

)Panm}ee ‘(1974) compared v1sual preferences of fullterm arnd pretérm -

" infants for complex stmull, and subsequently tested preference for

novelty The pmcedu.re lnvolved 8 trlals with palred presentatlons of .

. féur combinations of checkerboards (2x2, 6%6, lelZ 24x24). Each

combination was'viewed twice. Preference for novelty was. tested by
glvmg all infants a famlllarlzatlon series (of 40 or 80 seconds) in

" which the 243 24 checkerboard was paJred w1th four patterns (four :
dlamonds, a bow tJ.e, a circular and linear. pattern, and a bull's eye)
AJ.;,Jmfante showed the same preference for the mbre compléx checker- )
boards When fixatlon ‘times to novel and famJ.lJ.ar stJ.mull were c0m-

pared, however, fullterm infants showed preferences for the novel

st:uml:., ‘whereas, preterm infants. preferred the famlllar, even w1th the

~

-
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longer famlllarlzatmn tnne

Usmg a nodlfled version of the v1sual preference task with preterm

infants at 8 rronths corrected age and fullterm B—mnth—olds Slgman

(-1976) was also able to demonstrate the same difference in preference for
novelty. Sigman usé\ an object exploration technlque pairing a kell with
ten novel ob}ects. When total contact with’ the bell was recorded, pre—
term end“ fullterm infants differed in the first 2 minutes following a

6-minute familiarization period with the bell, in that preterm infants

explored the bell longer than fullterm infants, and showed less prefer-

ece for novel objects than fulltemn infants. ‘This study, considered in
conjunction w1th the others by Sigman and her colleagues, suggests that
prete‘m infants may suffer from a coqnltlve impairment, at least throuqh

8 months corrected age, in that they appear t0 need lonqer pericds of \

: time to encode ,information about stimuli than fullterm mfants

- The purpose .0f the present 'study was to investigate whether earl

‘sensori-motor stimulation enhanced preterm infants' performance on a

e 3 ! ">
sensitive cognitive measure of visual i.nformation—processi.ng abilities.

" The only measure that Rice used that reflected enhanced neurologlcal

development was the reflex assessnment, since she attributed the efféct

" -seen on the Bayley Mental Scale to the social stimulation provided by

' the programme. It was felt that any acceleration of neurological '

Al

maturation might be reflected in more mature performance on a visual

; prOCessing task.

©

» ‘ . © ’
The specific paradigm selected in the present study was *he visual '

habituation paradigm developgd by Cohen (1976). The task involves

2

repeétedly showing a yiéual stimulus to i_nfants until fixation time to

" the'stinulus\drops 'to a criterion level of 50% with respect’ to the length-

\



Of the first three, fixation tires. After the infants have:reached

-~

. Crlterlon , a novel stimilus is shov/m to test for fatlgue effects. The

declme in fixation time over trlals is thought to reflect the J.nfant s
It

ahility to establish a(nemory engram Or an mternal representatlon of

the stimulus. DeLoache (1976) postulated that the infant compares each

incoming stimiilus to a memory model of theé préviously shown stimulus,

When the stimulus and model match, ‘Fixation time is J.nhlbl‘ted If the

infant senses a- dg.screpancy between the novel stifmlus and its memory
)
model of the famJ.lfar stJ.rmJlus, the infant's v:Lsual .fJ.xatlon t;une

increases or recovers. ‘ "
\ /
The Cohen visual habltuatlon task is thought to ke the most

qh
sensitive of all the visual attention tasks. First, the task employs

.single stimulus ‘presentaticg_gxs rather than pai:red stimulus presentations

where the infant must divide its attention between the novel and familiar
stimulus. Cohen.and Gelber (1975) argued that the palred-presentatl.on
procedui'e is msleaqu because it makes it difficult to assess to what
extent changes in fixatidn time reflect an mcreas:.ng interest in the

novel sti‘mulus as -opposed to a decreasmg J.nterest in the famlllar

: stJ.mulus. A second advantage of the Cohen paradlgm is that the onset

" ‘and termination of each trial is determined by the infant rather than .

being arbitrarily set by the experimenter. - This gives the‘ihfant‘

maximam control over eﬁcodmg“proﬁesses. Those that have employed +he

Cohen paradigm have typlcally used a proportlonal rather than an
absolute crlterlon of habituation, by defmlng habltuatlon as a 50%
decrement in fixation time relatlve to that or’i‘ the mltlal trlals.
Thus a third- advantage is that the crlterlon 13 sen51t1ve to

individual dlfferences in initial level of response.

L

‘
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The fmal advantage of the Cohen paradlgm is that it permlts the
‘ mdependent assessment of two basic meerry processes (Cohen, 1972) One )
process 'is "attention-getting", and is reflected in-the infant's lateqcy
'to turn to the visual stimulus, the other process is "attehtiorxﬂholaing'f
'and is reflected in the duration of each f;ixation. ‘Cohen's ra‘ti‘onale
f’,or the independent examination of these tw:) memory processes involved .

in wisual habituation stemmed from his arqument that an inf@nt may

orierft several times and have the same £jxation time as an infant who

orients only once ut fér a lon period of time.

In general, the Cohen par appears to be appro'priate for pre-.
term infants in that it _provides the lnfant with greater control over
encodmg processes, thus allowing preterm mfants to take the needed

amount of time on each trial to respond t0 a visual stimilus. The

-

- n‘easu.res of primary lnterest in visual habituation studles are trlals

to crlterlon, mean flxatlon time, length Qf first flxatlon, first 4

latency to orlent, and mean latency to orient. One interest in the

AN
présent’ study was to examine the sensitivity of trials to criterion’
-(habituation rate) in comparison to mean fixation time as an index of ©
‘ ' &>

(1976) - has suggested

X in developmental

Cohen (198l), hov»éver, has recently repor data which suggest -

that fixation time and not trials-to criterion y reflect COgﬁitive
E mlpalnnent coiuen found that totdl fixation tiye to a checkerboard T
stimulus dlfferentlated a hlgh—rlsk populatlon of Down s Syndrome

J.nfants and normal fullterm controls at 19, 23, and 28 weeks

chrorio‘logical ;ge. At every age, Down's mf ts had lonéér ‘fixario‘n Lo
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Xtimes tfhan their normal controls. At all three ages, however, trials to

\critefion was' approximately the sae for Moth groups. In another study,

sented for these subjects.

Gohen (1981) found that trlals to crlterloﬁ falled to dlfferentlate per-

%ormance of lower-class fullterm mfants, and lower-class'preterm
# I

fants, who had suffered se*)ere perinatal trauma, at 20, 33, and .49

weeks corrected age. Unfortunately, flxatl%n tme data were not pre-

'I‘he present- study was part of a larger ongoing project designed to
’ N
evaluate the longterm kenefits t0 preterm mfants of sensorl-motor

) stJmulatJ.on admlnlstered for the infant's flrSt month at home. Three

L

AN

groups of normal preterm mfants were tested at a corrected age of 4
rronths for v1sual habltuatlon. Each group of infants was assmned to

one of three prograrrmes. The fJ.rst sensorl-rrotor stmulatlon programne

was the RISS, the systematic massage and r0ck1ng Progranme developed by

. Ricel (1977) . The second sensori-motor stumllatlon programre J.nvolved

‘comparable amounts of rocking and non-*systemauc handlmg It was

de51gned to test for the effects of massage involved in the RISS. The
thJ.rd programme was a contrcl for the extra amount of maternal ' |

atfention dlrected toward the infant that was: mvolved in adrnlnlstering

the sensorl—motor stnmlatlon four times daily. thhers in this pro— ®

granme were not mstructed in any stJ.mulatlon technlque, but were told ~

to spend dally perieds quietly w1th the:.r lnfant when not engaged in

lcaretakmg actlv:.tles (Elder, .1981) . A comparlson group of 4-mnth-old

* normal fpllterm infants was included t0 clarify the interpretation of

~ any difference in pérformance on the visual habituation task between

' preterm infants who had received sensorl—motor st:.mulatlon during the 3 .

'flrst month at home and those who had not
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' The primary hypothesis was that senSOrl—motdr st:.mulatlon adminis-
« - tered to preterm Lnfants in their f:Lrst month at home by acceleratlng
&_ neurologlcal maturatlon produces superior perforr;lance on a v1sual
\ . habltuatlon task .at 4 months corrected age. Thus it was predlcted that
~ \ ‘ infants in lpt.l'g,sensorl—notor stimalation groups vpuld orlent to the
\ .

‘\§ - stimilus faster on each trlal ' fJ.xate it for a shorter perlod and take .

: fewer trials to reach a proportlonal habltuatlon crlterlon than :mfants
\ _ in the rpaternal attention control group.. A cc_)rnparlson between the
Y : massage and handling programﬁes was planned to teet the effects of
. . massage. No spe01flc hypothesis was fomulated concerm.ng dlfferences
| " between the twa sensori-motor . st:.mulatlon progranmes hecause both con—
G ] tamed a r0ck1ng component, and rockmg glven in ‘the flrst m:)nth of
»‘ | ' \‘. n llfe has been shown to .affect subsequent visual performance of normal
\ * fullterm infants at 4 months of age (White & Castle, 1964).
\ The second hypothes:.s was that normal preterm infants who do ‘not

. recdive additiofal sensori-motor stimulation in their first month at

A

c . homé show less mature visual \habituation performance than fullteﬁn~ ‘4?\

\

o . \nonth-old infants even when age at testing is corrected for prematurlty.‘ '

'\~/ 'I‘hus it ‘was predicted that jnfants in the maternal attention group:would
té{<e longer to orient to the stlnulus on e;;ch trial, fJ.xate 1t for
A ’ . longer perlods, and take, more trlals to reach a proportlonal habltuatlon
| crlt)erlon than the fullterm J.nfants
L ' g . \No hypotheSJ.s was forrmlated COncernmg dlfferences in performance
o betweeq infants who recelved either ‘sensOri-motor StlIm:llathn progranme
and the\\fullterm «4-11'onth—olds. Oompar:LSOns were planned to J_nvestlgate

‘the exter\\t to which the performance of the preterm mfants who had

2 ‘ ‘ © received éensor,l-motor stimuilation differed from that of the fullterm

group. \ . e

.
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Sdbjects.‘ C . ' |
. old fullberms The preterm infants (All\females ’ 15 males) were thel

. infants available for a 4-nonth follow-up, from an origi‘nai sample of 30
mfants who "had completed partlclpatlon in one of three programes for ’
their first month at home (Elder, 1981) The prograrmes whlch mothers
were mstructed 'to follow 4 times a day were the RISS programme (Rlce,.
~1977) ;i a "handllng" programue referred to as the I-IRS and a maternal
attentlon control programre While. the x:Ontrol prograntne was known to |
the mothers as the Weekly WeJ_gh-In Programmel, (W), it should ke noted '

that infants in all three programnes received weekly home v151ts from

a VlSltOr who we:.ghed them and made- behav1oral .Observations.: Append:.x A

. contains' a summary of -the trammg an_d home visit procedures as well as

-

' instructions given to the mothers. .

‘

PR

_Three preterm infants were omitted £ the follow-up study

- because mothers could not be ‘located. Data on one preterm J.nfant were
 ‘excluded from the follow-up data becaus_efof iﬁadequate ‘testing. - Three

pretdrm infants required \re.,testihg on the visual task either bécause of

the observer's ‘inability to teach an acceptable -level of reliability
(h& 2 cases) or because of the lnfant s excessme crylng or fuss:.ness

durlng the testing sessmn (n=1 case)

Infants in the study were all eligible normal preterm infants

, bom in the Jewish General Hospital in Montreal between October 1, 1979 )
and November 1, 1980, and cared for m the Neonatal Intens:.ve Care

‘Nursery there, whose mothers agreed to participate. Criteria for

.. sélection were ‘that infants have GA's of 36 weeks or less,. not be S.GA,"\

Thlrty-four mfants served aS(subjects 26 preterns and 8 4-—rronth— vv

A3
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ahd® have no congenital anomalies or serious nedical ccmplicaticns other
than tl'gns.e associated with prematurity: such as respirator; distress‘ .
. syndrome (RDS) Other criteria were maternal residence within a 25-mile .
radius of the mspital and m;ternal ability to COImun:Lcate in either
English,or Frencl’%\k.order to keep the groups partlclpating in the"
three'progra;mes equivalent on GA, infants were assigned to triads

blocked on GA as they becane available for study, and, each member of

V

\ the triad was then a551gned to a different programe.

The prete::m infants available for follow—up (N 26 casgs). were
s:.ngletons with a mean birthweight of 1, 832.7 g (s.d. = 5-21.9) and a
mean GA of 31.9 weeks (s.d. = 2:9). All were AGA with the exception of

one infant who was over 2 SD's above the appropriate weight for his GA.

" These infants had a mean l-mi.r}. BApgar score of 6.5 (s.d. ='*-l.’9) , a-mean

5-min. Apgar score cf 8.5 (s.d. = 1. 3) and a mean score for level of

RDS (as rated on a 3-p01nt scale of’ l mild, 2 = noderate, 3 = severe)

- of .71“(s.d. = 87), and had spent an average of 38 6 days m the
hospital (s.d. = 31,0). They ere scheduled for Follow-up at a
‘co.rrected age of 16 week_s ' and had a mean chrohclogicalt age at vis‘ual‘
test fc;llow:jup of 5.7 months (s.d. = .87); -The pretem infants were on
the average i.6 months older than'lthe fulltern infaxits, ut were |
‘equivaient £o them in terms of conceptional age at'testing., In order '
to test the longterm effects*‘cf participation in ‘the three prograpme‘s{‘ '
data from two infants, the infant who was heavy for Gl;, and the last )
ihfarit tested .were excluded" a‘nd eight t;ria'ds' of i'nfants reblocked in
terms of GA were corrpared 'I‘he max:mum discrepanoy in GA across any
trlad was 3 weeks, and the mean discrepancy was l 2 weeks (s.d. = .80)‘.

Table .l summarizes information on infant characteristics of the preterm

'
-
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/ Table 1 i
; Characteristics Of Preterm Infant Groupg
Variable . , ‘ Group
. RISS HRS
Birthweight , X 1,873.7 *1,900.6
+ (grams) : -
s.d. . 632.9 462.0
‘Range 800~2,720 940-2,370
G X 3L.5 32.4
. {weeks) . o
s s.d.' 3-4 : . 2-7
’ Range ' = 25-36 26.5-35
1-min. Apgar X 6.9 6.8
© score .
s.d. - $2.2 1.6
- - Range 2-9 .8
. 5-min. Apgar | . X ¥8.4 - 9.0
score | C '
' 'S.d. 2.0 .-5 .
Range SPRT 8-10
RDS rating X .. 88 .68
. sid. .8 e
. Range 0-2 . 0-1.5
" Days in X 35.8 335
hospital - T k ,
B - s.d. 22.8 3L.1.
R . 5
"' . Range 14-86 ) 10-104
Chronological ' # X 5.9 © 5.6
age at . . i ‘ *
visual test s.d.’ .8 6"
(months) R o ,
' Rarlge 459:‘7.]-. . 4.8_6.6
‘Sex 5F,3M . 5F, 3N

. WWI/

1,633.1

 495.2

850~2,600
31.5
3.1

25-35

6.6

1.4

5-8

8.4

2.9

' 6-16°

%75

T2
-3

. .50.0
41.3
5145
5.7

+ 1.0

5.776 ¢
C 3F,.5M

’
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J.nfant groups. Analyses of \}ariande 'of birthmeight, GA, days in
mspltal and chronologlcal age at the vlsual test showed no evidence of
differences between preterm infant groups. - Therewere no significant
cifferehces between grouﬁ)s on the Kruskal-Wallis' Analyses of yariance by
Ranks of l-mln Apgar scores, 5-min Apgar scores, or RDS scores.

Source tables of analyses of variance of mfant characterlstlcs may be
found in Appendix B, Materrﬁal characteristics for the pretem infant

groups are shown in Table 2. Mnalyses of variance of mater:nal age and

\ maternal education showed no evidence of dlfferences betv»een preterm

infant grou%s. The' source tables for the analyses of variance of

<

‘maternal characteristics may be ‘found in Append:.x B.

The elght 4-nonth-old fullterm mfants who served as a corrparlson
group were children c%f university students and their 'frlends and
relatives. IThey were not recruited at bJj.r‘th,. but only when the preterm
infant testirig was already underway. Data obtained from one adrlitibnal

fullterm infant could not be used because of .the infant's fussiness

*

. during .the testing, session. All fullterm :Lnfahts were vaginally

dellvered and suffered no prenatal conpllcatlons. They welghed 2,500 g ’

or m)re at blrth, except for One J_nfant who had a bJ.rthwenght of

o

2,450 g. Infants had a mean birthweight of 3,438.2 g (s.d., = 436 6)‘ ‘
and the rang‘e was from 2,450 to 3 827 g. For the fullterm infants GA'
ranged from37 5 to4l 5 weeksmthameanGAof 40 weeks (s.d. =1.2)'; P

the:.rmeanl-mln Apgarscorewas82(sd 7),andthe1.rmean

’

5-min Apgar score was 9 8 (s.d4. = .7). Informatlon on fullterm , -~

mfants' permatal characteristics cane from the mfants medical "

record ‘booklets which were prov1ded by the mothers. "Maternal age for ‘
the fullterm infant group ranged from 24 to 34 years, with a mean age'.
" e/ .

R / \" . ' | én ' ':”",
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Table 2 - * )
| . S ; N
Selected Maternal Characteristics of Preterm Infant Groups
Variable . R Group . .
1 - ;. Riss HRS WA
'Maternal age ¥ L 269 28.6 27.6
S s.de - 5.3 41 6.8 \ .
- Range 24-37" 23-34 19-39 | o

Maternal X

10.6 L1240 . 12.9
gducation '

‘gud. - " l.6 1.7 4.1

Range ‘ g=13 . 11-15 s '8-29
Parity ) - . One Chlld 5 4 : 6
| " > One child 3 a2
1 (Range) 13 L1 13

Race  -.Black | 2 P

Céucasi;n : 6

Oriental’ . 0 2 0
Maternal English '. . *. 4 2 3
language ‘ _ . Lo L
Frech .  .2. ~ .2+ ‘5
other . . .2 3 . 0 7
{
¢ \ . . ‘
| i
|
|
|
) . bl R “.‘ 4
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| of 28 years (s.d. = 3:9); mothers Of fullterm infants had a higher level

of,educatibn than mothers of preterm infahts, it ranged from 12 to 20
years, with a mean of 16,1 yea_rs' (s.d.. = 2.9), All fullterm infants
care from two-parent familiés, and m nmost cases infants were the only
infants of the family unitl (n = 6 cases). Race of parents was Caucasian
(n = 7 cases) or Black (n = 1 chse). Mothers' first langua{ge was |

English (n = 3 cases), French (n = 4 cases), or Greek (n = 1 case).

Preterm Discharge Assessment

’ Imnediately prior to discharge (n = 23 cases) or soon after their
arrival at home (n = 3 cases) ,{preterm infants were given the Brazelton
Neonatal Behavioral Asséesment Scale (NBAS) (Brazelton, 1973) at
approximately 36 0 37 weeks conceptional ade by either of two trained
examiners., | This scale provided information on the preterm infant's o
level of functioning around the time of hospifal discharge. The NBAS is
a behavioral assessment scale designed to evaluate the behavioral A
repertoire Qf the newbr'Drn including Qrieﬁting and responding to animate
and inanimate visual and aud‘itory.’ stimili, as well as habituation or

response decrement to various stimuli, responses to stress, and
.Y )

irritability. The instrument allows for the examination of 20 reflexes

‘ *
~ scored on a three-point scale (low, medium, high) and 26 behavioral

items scored on a nine-point scale. The behavioral items are grouped
acéordihg to an a priori clustering on four dimensions of newborn N
organization, Dineﬁsion(\I (Ihteractive Processes) measures the

infant's capacity for attention and social responsweness. Dimension -

I (Motorlc Process) reflects infant's rrotor and tOne capacity.

- R
esses, State Control) indicates the
infant's capacity for controllji}ng his state-of consciousness.

. - '
m —
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Dimension IV '(Organization Processes, Physiological Response tq Stress)

examines trefmlopsness' , skin color, and startles. Dimensions I to III

- . * 14
.?\. are rated on a scale from 1 to 3 (1 = superior, 2 = adequate, 3 = .
T “worrisome). Diménsion IV is dichotomized: a score of 1 indicates good .
La S L. , . . - ' W
\’j hd performance, a score of 3 indicates deficient performance. In the

present study,< Dimension IV was not &cored according to the dichotomized
= . procedure because of a desire to0 increase the. séns;tjxvlty of the. measure,
but was rather scored on a s@.e frOm 1to 3. The rescor:.ng procedure
dJ.d not alter the definition of a score of 3 (worrisome performan(:e)
Jat made -the definition of a score of 1 good perfOnnance) rrore
o " stringent; in that‘ a score reflecting gogd performance was only assigned )
T the infant showed good performance on.all items (trénuloushess, skin
color, and startles) . Infants showing deficient performance on one Of 1.
,the three items were asmqned a score of 2. Cluster scores were-
analyzed by the Kruskal—Wallls Analys:Ls of Variance ,by Ranks flhere
were no significant dlfferences between preterm in ant groups on the . .
NBAS cluster scores. Table 3 displays mean scores, standard deviations, '
'angl Kruskal-Wallis H Values for the NBAS clusters. |
Preterm HOme Progranme Measures ° \ ‘ !

N

The selected home programne assessment’ measures examlned in the

present study were those that were shown to. relate to permatal
variables or those that were affected by partlclpatlon in one of the
three home programmes (Elder, 1981). The selected measures included
weight gain over the one-qronth home programne, and observations of
sleep, drowsmess, and visual alertness taken every th:Lrty seconds for
| ‘ . an elght-mz_nute perlod at the end of the mterventlon progranme on the ' | .

’ ‘ " final home visit. For the preterm infants avallable at the time of the

‘m ‘» . . Yy
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Medn Scores, Standard Deviations, and Kruskal-Wallis

NBAS Cluster

Cluster 'I:
Interactiye
' Processes -

x

Cluster IT:
Motoric
Process

<

{

Cluster MII:
Organization
Process, State
Control

’

L R Cluster IV:
. Organization .
Process: ‘
‘. Physiological
) Response to
Stress

Ta...ble 3

for NBAS Clusters

worrisome
score

bS]

s.d.

number
with
WOrrisome
score

s.d. .

nurdber
with
worrisome
score

s‘d'

number
with
worrisome
score

=

Group

RISS HRS
1.8 “2.1
.88 - " .83
.2 3
2.1 2.1
%
.35 .35 ¢
1 1
2,1 1.9
.64 .35
2 0
1.4 1.5
51 0.75
0 1

s’

H values ~

WWI H

2.2 1.43
.70

2 /, .

2.0 "18
.53

i.

2 » l . 23 4
- 64

2

1.4° .55
.51

o
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— . 4-month follow—up. W = 26 cases) there had been a mean melght galn over
the programme period of 1,049.9 g (s.d. ='234. 1) , and on the final visit
ean scores, ‘\(percent of total observatlons) for observed sleep of 7 2 .
(s.d. = 11.6), for obsérved drowsiness of 10.9 (s.d. = 11.0), and for o
observed visual alertness of 35.7 (s,d. = 27.3). ’

‘_ 4-Vonth Follow-up Measures: e ‘

Develqpmental Assessment

| ) ‘%' N 'I'he Bayley Scales of: Infant Development were adm:.rustered to all
‘preterm infants to prov1de an evalhatlon of thgir cogmt:.ve and motor
functioning onh a‘standardlkzed test. § The Mental Scale wh;ch assesses -
the infant's sensory-perceptual abilitie"s ,‘ discrinunative. abilities, o
. o . memory, learning, 1and problem—-solving abi;i"ty -yields the Mental
Development: Index (MDI). The Motor Scale which provides a measure Of
: ' degree of gross notor and flne rrotor coordination and skllls ylelds
. the Psychomotor Development Index (PDI) (Bayley,. 1969). The raw scores
for each scale were converted -to ‘the MDI and PDI by consulting norms, |
. for the mfant's age at’ the tlme of testmg, appropriately corrected
for..prematurlty. Performance was also examlned according to the
mf—ja{nt 's level of functlonlng (age equlvalent performance) as mdlcat,ed‘

by the raw sceore for ‘each scale.

Lo O Vlsual Habltuatlon Stlmull

- Two stmulus patterns were used in the v:Lsual habltuatlon task

ot One was a 12 x 12 black and white oheckerboard pattern which vas 19. 5
X 19.5- cm in size surrounded by a white bordeni'"It was used both as »
'a warni~up~ and as a dishabituation stimulus. The other was a stimalus
comprlsed of four abstract shapes of dn.fferent colors on.a white back* .

' ground It was used as an hablmatlon stlmulus. This Stimuilus was

,-—.\ . ) , }
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- slmilar to the stimulus used by Deloache (1976) with 4-month-old fullterm
)

ihfants. Both stj_rriﬂi were constructed to fit the2'2.9_x 22.9 crn‘opening:

Vlsual ‘Habituation ApEaratus

The apparatus used for the visual habltuatlon : dy was a modified . '

’versmn of Cohen's visual apparatus which allows the i

fixations to that pattern (Cohen, 1972). The équiprent was designed t0
be portable and quickly assembled in the hore. The mother sat with her

mfant on her lap facing a wooden stimulus viewing chamber lined in
black felt. The stimilus chamber measured 58.9 x 60.2 x 64:1.cm and was
founted on' 71.8 cm wooden legs. The viewing panel measured 32,4 X 60. 5
cm. A blinking light was built into the panel. It was a 14.4-V bulb ’
with a translucent white covet (1.5 cm in diaqeter)‘, which flashed at a
. rate of .2%&econ and .2 sec off. The light was located at the middle:
right side of the panel at 27.5 cm from the bottop. Visual Jstimuli were
shown through the 22.9 x 22.9 cm opening on the left of ‘panel, and
were revealed when the shutter that covered the stimulus was opened
The size of the shown image matched the size of the openJ.ng. Appendlx c
3 { conta:.ns dlagrams of the viewing panel drawn to ‘scale and of the visual
testing apparatus showing posxtlons of the mother, infant, and
observer : o ‘ \
Two observers recorded the J.nfant S head and eye movements through

.6‘— cm peepholes. One Observer (the experlmenter) was located behmd '

Y 7

the panel and looked through a peephole located 18.5 am away ‘from the

light and 27 2 cm from the opening. The other observer recorded mfant

»

fixation times by lean;Lng over the - roof Of the chamber and looklng

-~
.

through the peephole at a front surface mirror (6.x°9 cm) located at
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3. 5 cm to-the right of. the main observatlon mole. ' Fixation times were -

recorded on two arate charmels of a s:.}c*channel Lafayette event

record'ér (Model/56042) . Other channels of the, event recorder registered

- when the light was blmkmg, and when the v1sual stnnulus was - revealed. .

Latency to orlent to the stlmulus was derived by subtractlng the time at

N
whlch the, target was revealed from the time when /the lnfant began to

fixate the stimlus. Interobserver rellablllty for fixation tlme was )

96,, p( 0l. Interobserver' rellablllty for latency to orient was .54,
p<.0L. | e .‘ o
The developmental status of the preterm infants who had partici-
™ \ ' M N '

pated in the home stir’mlation progranmes was assessed by giving all:

mfants the Bayley Scales of Infant Development and the visual habitu-

“ation task When they reach 16 weeks corrected age. The Bayley

. Scales and the visual habrtgatlon task were administered by two

mdependent testers. ‘The' testers arid the sécond observer fcr the-visual -
{

. habituation task were bllnd with respect to preterm infants' ass:.gnment

to group treaurent. V1s1ts were usually scheduled lndependently by each

~_rtester and usually took place on tm separate occasions. Fullterm

.mfants were assessed on the v1sual habltuatlon task only, when lnfantsﬁ}i
were 4 rromths of azje. Allrassessnents were _conducte§ in the home and
were usually scheduled w1thln a week of the infant"s'aue date for |
testinc. : ; ‘ o - R S
Prior to the visual\ testing sessioh, the experimenter 'brief‘ly- | T
ekﬁ)laiﬁed the nature of the study to the nruther, and showed her the ™ . |
'blmkmg lJ.ght and the patterns her infant was about to.see. She was’

1nformed that she should not., attenpt to 1nfluence her infant in any way

1

’
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.‘dur;mg the presentatlon of the Stlmllll Durmgthe t}ask the mother -sat =
WJ.th her infant on her lap fac:l.ng the lleﬁng panel o\f the stixmalus‘
chamber . The infant's head was approxurately 58.5 cm away from the
\’riewing panel. At the onset of" each trlal the J.nfant was shown a
blinking lhght to control~for looKing location when the pattern was
'\revealed " When the experlmenter judged that the :Lnfant was fixating

‘ the llqht, she manually. opened the.shutter and reveafled the stimilus.

| 'Thls automatlcally turned off the blmkmg light. When the infant’
“turned 1ts head and flxated the pattern, the observers pressed a button
. that lndependently recorded fixation tlmes to the stl;nulus. They
released the button @n they independéntly judged that the infant.had
turned 1ts head and eyes away from the stinnlus. The exper imenter. then

. 4 .
closed the shutter which antomatically turned ‘on the blinking light at

a 2-sec delay for the next trial. . w

On the flrst two trials the infant was shown the checkerboard
‘pattern as ‘a warm-up to control- for startle effects. Then the habltu-
ation trlals began, and the 1nfant was shown the pattern comprised of
absti‘act colored shapes for 21 trials. The testing session concluded
with two dishabi/tuatién trials’ueing the checkerkbard pattern to \te'st.
for possible fatigue‘e‘ffe.cts.' ’

. After’the testing session had ended, the infant's habituation
"rate was computed using a‘SO% proportional ’criterion. Total, fixation .-
time to the habituation stimulu; on the 'three consecutive trials had
| tb equal no more than one half Of the total fixation time on the.three
' initial habituation trials to infer that habituation ha occirred.
Equipnent l‘imitations ‘did‘not\ permit the experimenter to compute' the
~ infant's proportional criterd.on of habituation'during the testinrg '

] s . - . \
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Results ; ) QAQ

/
. AnalYSls of’ the f0110w-up measures began w:Lth F max - tests to test

for dlfferences in w1t.hm-<:ell variance. When the F max test was found

to be srgnlflcant, the data were converted to log scores to reduce the’

. w:.th_m—cell variance. The measures converted to 1og’ scores ‘were fJISt

.latency to orient to the mmaﬁon stimlus, first'fixation time to

flxatlon time "to the habituation stimulus, and mean flxatlon tme on the

habi tuation trlals. Analyses of variance were then conducted to compare

the three preterm mfant groups on’the v:Lsual task neasures ‘These

. 'neasure_s mcluded first fa.xatlon time to the warr—up stimalus, first'®

.

' the habltuatlon stmulus, mean fixation time on the halg};tuatlon trials,

mean létency to orient o the habltuation stlmulus, and trials to

i

criterion. - Analyses Of variance were also conducted to compare ‘the

preterm infant groups on the measures ‘derived %rom the: Bayley Mental and

Motor Scales. The ana.lyses of varlance of the visual task reasures were

’then repeated on the data for all infant groups simply to compare full— )

-term and preterm infant performance. The fulltem group was not,

:anluded in the fn.rst set of analyses because fulltem infants were not
3
selectéd vhile in the hospltal nursery, and mothers of fullterm mfants

&

51gn1flcantly differed from rrothers&of preterm infant groups on level

- Of educatron. All comparlsons followmg 51qn1f1cant main effects were

{
cdnducted us.Lng Scheffe tests. ‘The acceptable level of s:.gnlflcance .

!
for the Scheffé test was set at lO as was reconmended by Scheffe,
because, thls test is c0n51dered to be. conservatlve and m:Lght lead to
tod many Type II errofs (Ferquson, 1981, pp. 307-309) Means and

standard deviations for the visual task measuréss are presented in ’

Table 4. The source tables for the analyses of variance comparing the.

B

-
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Table 4

L Means and Standard Deviations for Visual Task Measures

Measure Group -
.~ RISS' HRS WWI - FT
. _////‘ C ' ) R - -
First-fiXation X 4.67 . 8.62 . 5.82 . 3.30
time to warfe~ | , o LI '
“up stimalus.  : s.d. 2.80 4.13 4.64 1.41
(sec) ' L U <
. First latency X - 1,17 © . L.20 o132, 21,10
- to orj.ent o ' B , o ’ T
) habitliati.on ' s.d. - 025 -30 ' q26 ) . 032
stimilus . , o " o '
(sec) o ¢
First fixation X - 3,58, C1.32 0 7.85 4,02 .
“habituation s.d. 1.59 '5.82 8.65 . 2,17
stimilus . - ' ) C ,
" (sec) S . L
: Mean fixation X 2,32 . 4,40 5.52 . 2,70

time.on ' =

. 6 habituation sdo -7 148 3.3 0 1.63
- - . -

trials ,
(sec) . Lo ;0

L2, 1.6) 1.60

I |
[ el :-
-
=3

Mean latency
to orient . : < .
to habituation . s.d. = .72 oel2 o 1.00. ° .1,05
stimilus S . g - : 7
(sec) ' .
Trials to* . . "X 9.5 J10.8 © * 12.8  17.6
criterion - ) .
- s.d. . 4.03. . 6.84 .~ 5.25 5.28
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%, . ) : :
three preterm mfant g-roups on the: Vlsual task measures can be found m
l'I’able ‘8, wlule those comparmq a,ll forir 1nfant groups on these measures )
canbefound inTable 6. , B \-

The analysis‘of the performance of the three preterm groups
1nd1cated that the only v1sual task rineasure that dlfferentlated the
| groups was mean fixation tlme The analy51s off varlance of f:antJ.on tlme)

' log scores showed a s:l.gnlflcant group effect, F(2 21) = 7 63, p<. Ol

Scheffé- teits 1nd1cated that the RISS group had shorter mean flxatlon L
‘tl!’fes than the dRS group (p< 10) and the WWL, group p<- Ol) These : ‘
results partially supported the hypothesis that preterm 1nfants in the

RISS and HRS groups would show shorter fJ.xatlon times than lnfants in

the WWI group. In contrast to what was expected, no 51gm.f1cant :
' differences were found when \,the HRS and WWI groups ‘Were compared ‘on mean

" fixation time. - ' ‘

The analyses of variance performed on trials to criterion, first
fixation time to the habitu’ation stimilus, first latency to orient and
heap latency " to -orient to the habituatiOn stimulus indicated that‘ no
" differences’ existed between pretem infant groups; Thus the predictiOns "

' th.at preterm mfants in the RISS and HRS groups would take fewer trlals /
to. reach criterion, have shorter fixation tines on lnltlal trials, and

, s
- shorter latencles to orlent than preterm infants m‘the WWI grOup were

not suppbr,ted. T -
L Ebur one-vay analyses of variance were also carried out for the

preterm J.nfant groups on the data derived frOm the Bayley Scales of

Infant Development Means and standard dev1atlons for the MDI, PDI

and age equivalent perfonnance on each scale ca.n be found J.n ?I‘able 7. ‘\ .. . \

\ Table 8 shows .the analysm of variance source tables. Analyses, of

- ’,
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“~—_ Tables

>

.

' . \
. \ .

Source Tables for Analyses of Variance of Visual Task

o

Measures _for"Preterin Infant Groups o \
‘Measure " source ¢ 4 .M " F
First fixation . Between 2 33.000 212 -~
- time toO warm-up ‘ o ’ I . T
© stimalus’ Within - 21 - 15.500 C
- . B . ' i . , v ’ ' - -

First latency - Between 20 L045 .60
to orient to - o N
‘habituation . . Within -2l - - oM
stimalus : o : -
Firgt fixation Between -~ . 2 090 " 115 . : |
habituation = Within - 21 800 - ., .
stimalus : s o : oL T :

Mean fixation ' Between T2 - 2145 7.63% _ .. T :
habituation - Within -~ 21 .019 , . o
trials - : ’ . ' !

Mean latency ' Between oo 2 . .005 « 250
;- to arient to . , : . L - S
- habituation Within _ . 21, . 0100 . | S

Trials 'to - Between 2 . 2L.500 . . .66 o

.~criterion ® ' o - . o
o Within 21 325500 -
3 ‘( n 4
S i} . ) . .
*p¢.0L ) . , ‘
) t Al , ,
) ¢ . y .
,'\l ‘
i A 1
- ' .
- @ '
‘ 7
' N \
! h &
g . . . ' '
. N .
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N

" Measure

First fixation.
time to

warm-up

stimlus -

First .latency &
to orient to-
habituation’ N
stimulus ’

N ~

- Pirst fixation
timg to. .
habituation
stimulus =

1

Mean fixation - >
time on Lo
© “habitvation - ..
cotmals -

Table 6

' Source
. Between

Within
Between
Within
Within

Between

witl‘qin

[}

&

- df

w——

3
28

. Mean latency . . Between ° 3
« to orient .o -
o0 habituation - Within 28
stimlus : L
L0 Trials to Between 3
" criterion’ o ,
o Withir - 28
\0 \A/
+ *p (.05 - ’
.01 .
. \ 9 b
R N , o

‘Measures for All Infant Groups

Foms

160

046

. .066

. o p
/ \M'088 ‘:,'

il
'

-063 .
.068

140

.019

1,009

012

" 102.100°

29.670

r

1

* % - Source Tables for Analyses of Variance of Visual Tésk~ .

i+

3.4



" * ".rable 7
" Means and Standard Deviations of Measures derived f£fxrom

-

“the Bayley Scales for Pretemrm Infant Groups
Measure ‘ o Group

" RISS -  HRS -
o . . , !

&I

MDI 99.8 . ~103.3 o

s 18.2 15.8

|

PDT 104.2 ' 108.6 .

s.d. 23.3 S 1.9

%

>l

‘. Mental Scale
. age S _—
. equivalent s.d. .8 .. .8
‘(months) : ~ ' :

4.0 . 4.1

S

Motor Scale 4.1 4.3

equivalent s.d. 1.2 t vo.87
(months) - ' '

S A]

\ Q
* ¢
t ’_
i
\
i i
X i 4 , )
. vy 4
. . L]
N -
~ - ~
RE .
3 ' /
)
.
-~ - 7 N -
L3 ! N
J i § -
’ +
¥, -
' .
7 . ~
.
A} - +

2

-

- .

+ v
|
2 ¥
3

WWI
108.1

23.2

117.3 >

20.2

4.4

LY

4.6°
.6

4
-
, 33
-t
.
,
’
'
;
,
:
‘\
4
%
'
~
[+
v ®
oo
'
.
. ~




I3
13

<

" Table 8 .

Analyses of Vgriance\of Measures derived from Bayiey Mental and

Motor Scales for Preterm Infant Groups

Measure .

MDI

PDI

Men Scale
Agetggiuivalent

.
Y

Motor Scale
Age Equivalent

Within

Between

Within

Bétween

Within

Between '

Within

I8

vl

L2

21

21

¥

141.10 -

374.68

334.60

365.40

" .40

.79

.60

.83

i~

A

~—.,

e

.37

’ le

050-

.72



analyses of variance conducted on the age equ:.valent scores for the\

variarce-of the MDI' and PDI scores provided po evitlence that groups

differed on eifher the Mental or the Motor Scale.’ Furthermore, the

Men Aal and Motor Scale also fa;Lled to denonstrate significant grOup

: dlfferences . ( ' e

. RS ’ R - . »
N

_ The series of one-way analyses of variance that contrasted full—

term and preterm performance on. the v1sual task revealed 51gn/;.f1cant

. group effects only for trlals to crlterlon, mean ff;a‘tlon tlme, ahd

flrst ,fJ.xatJ.on to the warm-up stimulus. The analyses of varlance con~-
ducted on ‘first flxatlom time o the habltuatlon stn.mulus, first latency

to orlent and mean latency to orient failed to show differences Petween

¢ .
fullterm and preterm infants. _ - , . !

The analysis of variance orQrials to criterioh-indicated a group

effgt, F(3 28) = 3.44 significant at the .05 level Scheffé tests

showed that the effect was accounted for by the fact that the RISS

group took fewér trials to reach crlgg,erlon than the fullterm group

-

/

p< 05) . Although the fullferm mfanTs scores; On trlals to criterion
A

were higher than all préterm infant groups' scores, the difference was

only significant in the case of the RISS group. Results dlso showed

that seven out of eight preterm infants in each ‘group reached habit$-

‘ati‘on criterion as opposed to only four out of eight’ infant‘s.iq the

fullterm sample. .

In addition, the onevway:analys\is of variance conducted on medn

" fixation time on the habituation’trials indicated a significant group
: ‘ * ", a !
‘effect, F(3, 28) = 7,36, E< 0l. Fullterm infants were shown to be

. superior only to, the WWI group, as was ev1denced by the fullterm

e
infants' shorter fixation tJ.mes (p<.05). Scheffé_tests indicated,
- b' v ” .
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that there were no significant differences between the:RISS group ard

fullterm infants, nor between the HRS group and fullterh infants in mean

fixation time.
. &

i
The analysis of variance perforxred on first fixation time to the

* edrm-up stimulus also showed a SJ.gm.fJ,caﬁt group effect, F(3,.28) = 3 47,

_1_3_< 05. This effect was attributable to the fact that the HRS group had

lOnger first fixation tures than the fullterm group (p <.05). Neither

the RISS nor the WWI group, however, differed from the fullterm group
To a:lalyse fixation time data further, a two-way repeated measures

ana.lysus of varlance was performed on trial blocks of \Elxation time and
o

' infant groups to investigate whether fixation time decreased across trial

, blocks on the habituation phase of the task. Means and standard

deviations for each trial block can be found in Appéndix D. The analysis
L3

of variance source table is shown in Table /9—~

analysis(Qf variance
indicated that infant groups exerted a significant ePfect, F(3, 28) = |
4.33, p<.05, and that there was also.a siér;ificant decredse in fixation
time for’ all 1nfant groups across trial blocks as seen m F_umre 1, ‘
F(3, 28) = 7.73, p<.01. No evidence of aq*f interaction was found'between
mfant groups and trial blocks.

§

b To understand the course of habituation, as recommended by Cohen

[N
(1976) ' fWxation time datawere plotted backwards from hghltuatlon
criter i éor each infant group, usmg only data for thosel infants who
> {

showed ev\idence of habituation. This can be seen in Figure 2. Means

and standard deviations are shown in Appendix D. In general, 50% or

' nore of infants in each infant group are represented at each data point,

except' for the fullterm infants on trial -6 where only 38% of the sawple

is represented. Upon closer examingtion of Fiqure 2, it appears that
‘l ‘ -

1
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_ Analysis Of Variance of Fixation Time as a Function of '
’ . Group and Trial Block ' " o
P . ! " v & LT «’
source .~ ' &f 33} E -
Between subjects , ‘
infant groups (G) ., 3 .82° 4,27 “a
-+ error. - . ' 28 19 :
‘Within subjects L S
L . , -
trial blocks (T) 6- .26 * B.05H*
-TXG A .01 737
error | - 168 -, .03- \ - '
SRR C ; .
| *R .05 S L i c
**p ¢.01 o , e
‘ § l b /\— ' ! N
e ‘ . \ . B L . . ~(~ oL
S . R -
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habituation does not occu;.r in a gradual. fashion. F:antlon times I
;\.ncreased over One Or more trlals for all .mfant groups, and then dropped
suddenly on a smgle trial prlor to ha.blmatlon criterion. In addltmn,
regardless of how 1ong mfant groups looked initially, once they did

habituate, fJxatlon tlmes tended to remain low through post habltuatlon

trials. This decrease in flxatlon tlme subsequent to reaching crlterlon

was\evident for the RISS, HRS, and fullterm groups, but not for the WWI

‘ - il -

group. - . | :
\ Tmo-way analyses of variance ’were conducted on pretev infant

- group data to test for a fatlgue effect by comparlng mean- fnxatlon tJ.mes '
on the two warm-up trials and the two dlshabltuatlon trlals, "and to test
for dlshabltuatlon by conpar.mg mean flxat:LOn time on habituation’ trlals
20 and 21 to mean f:x.xatlon tme on the two dlshabltuatlon trlals. ' ‘, -
Fixation tlma data were converted to 1og scores, since tbe F max test \
| 1nd1cated that there were s:.gnlflcant dlfferendes in w1th:Ln-cell
variance. ) Means and standard deviations for these measures can be fodnd
+in Table 10. The source table for the’ apalysis of fixation times on

wal:'m-'up and dish}abitdationl trials is ,sldown in Table 11. , The source
' table for the analysis of variance of scores’ reflecting dishabituation - t
' is shown in Table 12. These analyses were carr:.ed out in order. to -
verify that the decrease in flxatlon time that 0ccurred over the , \
'habltuatlon trials did rot SJ.mply reflect mcreas:mg fatique as the - - - / ‘
session cont:mued Lo . ' Y //ﬂ/ S

The two—way analysis of var:.ance of the three preterm mfant
groupscomparmg.dlfferences betv.een mean flxatlon t:.me-/on ;varm-up and
dishabituation trials showed only a significant group effect, B(2, 21) =
(5.95, p<.0L that reflected the fact that the RISS group had relatively

i i N
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. shorter. fixations on these, ‘trials than the, HRS group (E<'10) . There
was no ev1dence of a significant dlfference in fixation tJ.me between the

t

wann—-up and dlshabltuatlon trlals, nor any ev1dence of an mteractlon
between mfant groups and trials. ’I'his md;tcated that there was no
ev1dence of fatigue affectlng performance at the end Of the session in
any pretem mfant group. - . o “ ‘, . -

The tv.o—way analysis of . varlance conparlng dlfferences between
mean fnxatlon tlme on habltuatlon trlals 20 and 21, and mean flxatlon
tme on the two. dlshabltuatlon trials indicated a SJ.gnlflcant effect of
group, F(2, 21) = 6. 42, E< 0L; agaln this effect reflected the shorter
fixation tlmes of the RISS group on these trials’ as compared to those of
treHRSgroup(p_<10) L -

M)re JmpOrtantly, however, the results sl'lomed that there was a
51gn1f1cant increase "in f;anUOn t;Lme from habltuatlon trn.als 20 and 21

to the two dishabituation trla.ls, F(2 21) 16 78, p< 00l. No evidence

s L 4

o of an mteractlon was found between infant groups- and trJ.als
" ‘ The source table for the analysis of variance of fixation tme on
" warm—up and dlshabltuatlon trials that included the fullterm group is

shown m Table 13. Results, llke those derived .from the analysis of
preterm infant groups only, indicated a significant group effect,
F(3, 28) = 6. 0, E( Ol, ‘again reflecting the RISS group's shorter

: flxatlon time compared w0 that of the HRS group (p< ;10) The fullterm

' group s flxatlon tlme dld not differ SLgnlflcantly from those of any .
.other group. There was no evidence of a trlal effect, nor of an w
mteractlon. | _ ‘ N

Data deri\j/ed_ from the i anaiysis Of ‘variance of fu\lltern 1

and preterm-infant groups' mean fixation time on habituation trials
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20 and 21, and dlshabltuatlon trlals, llke those derlved frorn the
analysxs of preterm mfant groups only, indicated that there was a'y
v 51gn1f1cant increase in fixation time from habituation tridls 20 and 21
o (‘m—' L ko dishabituation trials. The source' table for the analysié of
| ‘variance of‘fixation tifes on warm-up and dishabituation trials is shown

' “in Table 14. Results indicated that there was a s:Lgnlflcant grouwp
¢ 7 = effect, E(3, 28) = 6.0, p <-0L, accountd for by the fact that the RIS
N " group had shorter fixation tlmes than ‘the HRS group (p <.10), and of ',
'_more importance, a trial effect, F(1, 28) = 25,5, R<- 001 There was

no ev1dence of an :Lnteractlon between infant groups and trlals.

- ' SupplementarLCorrelatlonal Analy31s : L ' '

) k A supplementary correlatlonal analy51s was c0nducted on, data for
g y L the“total sample of preterm infahts (¥=26) to investigate how :Lndlces of
a '_ * pretermf infant functlonmg at stages of development prior to follow-up
| related to the visual task measures and to performance on the Bayley
Scales_Of Infan}: Development. ’I'he analy51s c0n51sted of computatlons
of ‘Pea.rson PrOduct-Imeent correlations. Because of the number of
: correlatlons computed the acceptable level of 51gm.f1cance was set at
.02 as it had been for the Elder (1981) study A multlple regressmn
analysxs of the varlous mdependent varlables on mean flxatlon time
would have been of mterest in this study, but because mean flxatlon
I - tJ.me was found to dlscrl.mlnate infant groups on the analysls of
'variance, the multlple regression analys:Ls would have had to have been
carried out w1th1n €ach infant group on a sample 51ze of 8 1nfants,
and the number of ;Lndependent varlables that muld have entered the
regress.lon analy51s woulg have exceeded the s1ze of the sample.

Data derlved from the perlnatal va.rlables reflectlng preterm L

[}
\
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. _infant state and level of functionlng at birth were correlated with the
.follow;-up measures (visual task measures and data derived from the
‘Bayley Scales of -Infa'nt Development) to investigate whether wariables
reflectmg risk at birth J.nfluence performance on the follow—usotasks as
. late as 4 months corrected age. The major perinatil variables included,
birthweight, GA, Respiratory Distress Syndrome (RDS) level,- length of
hospital stay, and l-min. Apgar and 5-min. Apgar scores. Inter-
correlations of perinatal variables are shown in Appendix E.

The correlations computed between perinatal variables and visual
measures revealed that preterm infants who had a longer hosp:.tal stay
tended to show longer fixation tlmes on the first habltuatlon trlal " ,
‘_r_(24) .68, E(.OOl, as did J_nfants with shorter gestatlonal perlods, -
r(z4) =--.54, E< Ol, and 1nfants with lower blrthwe:.ghts r(24) = -.45,
E_(.OZ‘. GA, however, was s:.gnlflcantly correlated with brrthwelght,
£(24) = .88, p<.001, and with hospital stay, r(24) = -.89, p <.00L.
Because mean fixation time was '.found to ,differentiate preterm infant
groups -on the analysis ‘of variance , mean *fixation time data were
' correlated separately with GA for each preterrn infant group using
' Spearman s Rank-Order correlatlonal method. - The results indicated tha.t
shorter gestational periods . were assoc1ated with longer flxatlon times °
. for the WWI group only, .rho(6) = =.92, p ‘__<.OOl Tr:Lals to crlterlon,
“latency to orient, and fixatlon;tthe on the first warm-up trial did not
correlate s:.gnlflcantly w1th any of the perrnatal variables.

When ta for the permatal varlables were correlated with data.
derived f the Bayley Scales of Infant Development, only one ‘

slgnlflcant relatlonshlp was found”‘ Greater severlty of RDS was

assoo:.ated w1th less mature pe.rfonnance 'on the Bayley Mental Scale,

@
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r(24) =-.43, p<:02. -, ' R
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an additional correlational analysis was carried out between items

B G 1

derlved on the BrazeltOn Neonatal’ Behavloral Assessment Scale (NBAS)

admlnlstered around the time of the preterm- infant' s dlscharge from the

hospltal, and the followup measures, Intercorrelations of. the
orientatlon items’ and response decrement items of. the NBAS -are showx?{
in Appendix E. The purpose was to J.nvestlgate whether performance

or orientation items of the :NBAS which include an Orientation

component to animate .and inanimate visual stimili, and performance on ,

the response decrenent items of the NBAS whlch reflects the

1nfant s capacity for habltuatlon were related to thé visual task

measpres and to performance on the Bayley Scales of Infant Development.

The results indicated that better performance on the response 'decremer}t

item of the NBAS reflecting habituatioh to the light was related to
por s T & .
longer first latencies to orient, r(24) = .43, p¢.02, 1In addition, -

faster habituation to the pinprick was associated with longer latencies

to orient on the first habituation trial, £(24) = .52, p<.0L, and

longer mean latencies to orient, r(24) = .44, p <.02. The habituation
o ;

' items of the NBAS did not significantly correlate with trials to

‘eriterion or Wlth/ fixation tJ.me measures. fn c0ntrast, superior
ability to orlent to the examiner's face on the NBAS was associated
with shortér fixation tlmes on the first habituation trlal,-_r_ (24) =‘
-.45, P <.Ol.“Mean fixation time and trials to criterion };efe not
"‘found to be related to orientation to the éexaminer's face on the NBAS.
When scores on the orientation items of ithe‘ NBAS were correlated with

-

scores on the Bayley Scales of Infant Dewelopment, the NBAS item




. pericd the home progranmé wa%’ad'ministered or functioning at the con- ?

reflectin§~orientation to the examiner's face as she talked to. the infant
wzfs found to be related to age equivalent performance oh the Mental Scale, -
£(24) =-.47, p<.0l; better perférmance on the orientation item was
és,50ci‘ated ‘with lesg mature Meni:‘al'Sc‘ale performance.

The last correlational analysis toO be carried out was between
selected measures taken in t{,he iinfant's first month at home and the
follow-up measures. These r;eaéures either reflected growth during the’
clusion of the programme as reflecte:d in home observations of visual
alertness and drowsiness during the last home visit. The purpose of
including the visual alertness and drowsiness measures was 'to determine
whether ;my of the home programme measures affected by the‘stjlml;ation
were in any way related to latér performance on the follow-up tasks. |
There was a special interest in determ:.nmg whether welght gain durlng
the firstawnth at home was related ,ﬁn the follow—up measures, since
Eldel: (1981) found ey:.dence of a relationship. between welilght gain in
the first month at home and days in hospital with her' larger sarple.
For the follow-up sample the correlation between weight gain in the
first month at home and days in hosg;ital was, r(24) = -.52, p<.0L.

In the correlations’computed between the home pl;ograxmre measures

and the 4—mnth follow-up measures, no significant correlatlons were

found. One wea.k relatlonshlp emerged. The correlatlon between weight

'gain and first fixation time to the habituation stimulus was r(24) =

-.39, p<.05. This correlatibn, however, failed to reach the pre-
determined level of significance. Trials to criterion, mean fixation
time, and mean latency to orient alsp failed to correlate significantly

with the home programme measures. Moreover, no evidence of significant

. ’ ,
! -
v, ' .
’ ' ' k K b
Co . , ) LN
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)E<.05, better performance on the Motor Scale, r(24) = .38,~ p<.05,

.‘stlmulus, mean flxatlon tJme, and latency to orlent) and scores

TN K - - 1 '

4 N A

correlatlons were found between the scores on the Bayley Scales of

.
il
| g AN !

Infant DeveLopment and the home programne measures.
Other correlatlons were computed to examine the relatlonshlp o

between performance- on the visual habltuatJ.On task and meas//és of

%\
[

mfan.t development derlved from the Bayley Scales. Intercorrelations

of the v1sual task measures are shown in Appendlx E. No 51gmf1cant
correlatlons were found E\/J.dence of a weak rei].atlonshlp, which dld

not reach the predetermmed acceptable level of 51gn1f1cance was oo {

. found between trlals to crlterlon and the' Bayley measures. A greater
number of trlals t0 reach habltuation crlterlon tended. to be’

'assoc:.at&d with better performance on the Mental Scale, r(24) = .41,

l;tt‘er‘age equivalent performance on the Mental Scale, r (24) = .43,

P <£05, "and better age equivalent performance on the Motor Scale,
\ A 4 -
r (24) = .38, P <.05. No evidence was found of any kind of J_:elationsnip_ B

between performance on' the other visual task measures (first fixat;'.on

time on the warm-up stimilus, first fixation time on the habituation '

'

derlved from the Bayley Scales, of Infant Developrrent. S L

e

.
\
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- Discussion.

The present study showed that on a visual atterition task ' preterm

) mfants in the RISS group perfomed better than J.nfants in the HRS.

_1group, .and ‘better than mfants in the control group (WWI group) on mean

.fixation tJ.me only. When performance of the 'RISS group was oontrasted

to that of the fullterm group, the RISS group was found to perform

‘ better t.han fullterms on trlals to crlterlon, and, as well as fulltems

' on mean flxatlon tme \ The results prov1ded SOme ev1dence ‘that early

: least at this. age.

sensorl-notor stmulat_lon progranhes hke the RISS progranme can .com-
pensate to some extent. for prerrllaturlty,:an& canpcontrlpkute 'to the

enhancerent Of viual attention at 4 months corrected age. These

_results also suggest that differences betvéen preterm 1';nfant @roups are '

subtle, and can only be detected on more sen51t1ve cognltlve t'asks,
such as the VLSual ha.bltuatlon task, s:mce no dlfferences between
preterm infant groups were found on the_ Bayley Scales of Infant

N ‘ - .
Development. In yiew of these findings, it might be argqued that the

. Bayley Scales, althoucjh widely wused, are. not an appropriate research -

tool to use with this populatlon of mfants ¢ since the scales appear

to be lnsen51t1ve to subtle dlfferences in cogm_tlve performance, at

\

- ~

vAlthough thése results denonstrated that the. RISS g'roup was
affected by early mterventlon, the meaning of thlS effect remams

‘unclear. It is dlfflcult to 1solate the components of thls prograrme :

-uthat were responSJ.ble for the effect seen on visual attentlon per- .

,v

. formance, smce preterm infants in the RISS group not only recelved = -

the cornpOnents SpelelC to the programme, l:ut may have recelved xrore

stn.mulatlon, than preterm mfants in. the HRS group., Although

N




. are mamtalned at-8 nonths corrected age.

differences in level of compliance in‘different home programmes were not

found to be significant, Elder (1981) indicated that there appeared to

ke a higher.level of maternal compliance in the RISS programme than in

other programmes, thus suggesting t'hat‘ infants .in the RISS programme may
hate received nore'stinuiation than infants in other programes. ‘Co'n- .
sequently, it is dlfflcult to verlfy whether it was the handllng, level -
of compliance,. or "the ma5sag1ng per se that accounted for the effect

seen on visual attentlon performance Of the RISS group. These £ :mdlngs,‘

o~

'l'x)wever P support those reported earlJ.er by Rose (1980) ’ who*found that
' preterm J.nfants who had received sensorl-motor st;hmlatlon similar to

- the RISS at ‘an earli‘er age (in the hospital) performed at a level that

was indistinquishable from that of fullterm infants on a visual recog-

nition. menory task admlnlstered at 6 months corrected age. In view of

© the practlcal 51gn1f1cance of these fmdmgs, further mvestlgatlon

' w111 be conducted o determlne whether the effects of the RISS programme

Another firding of this study which supported previous findings

reported by Slgman et ‘al. (1977) and Rose (1980) was that preterm

\mfants who dld not receive sensorl—notor stmulatlon showed ev1dence

. of a cognitive impairment on the visual habituation task. Preterm

infants in the WWI group had longer mean fixation times than infants
in the RISS group, and than fullteru infants. In addition, correla-
tlonal analyses J.ndlcated that v:.sual habltuatlon performance was »

negatlvely affected by prematurlty. iThe results showed that longer

-fixation times to the habituation stfilmlus were associated with very .

“ short gestationall periods, lower birthweight, ;an'd io'nger, hospital’

stay, with shorter GA'svbe‘ing the best predictor of ionger fixation




times. These fmdmgs supported the mterpr@{:atlon that longer flxatlon

'.'

' tJ.me is amore immature response, and as Slgman et al (1977) pomted :
out, could elther be attrlbuted to the preterm mfant s failure to /
inhibit or m)dulate flxatlon responses, or to slower J.nformatlon—
processing. abilities. The results of this study,  as mell as -those N
repdrted by Rose (1980) sugge_sr that preterm ‘in.ﬁ@ts who fail to receive
' sensori-motor stimulation are at greater risk for f).lt':ure cognitive -
ﬁrtpaiment than pretermk infants who do receive ‘srlch ‘intervention.

. AncSther purposégof this "study wés to verify whether or ‘nlotvtrials
to criterion is a more sensitive J.ndex of coqmtlve functioning than
more comronly used measures such as mean flxatlon time. The results
indicated that mean flxatlon tlme was a more rreanlngful measure since
1t ‘was the only measure sensitive to differences between preterm
infant ‘groups. In addition, it-differentiatéd preterm infant groups '
performance from that of fuliterm infant-;s , and was sl*mh to relate to
- measures reflectmg preterm infant functioning at birth, 'I‘rlals to
crlterlon, in contrast, only differentiated preterm infant groups in .

3

_relatién to fullterm infants, and was not related to any measure of .
¢ s
) preterm mfant functlonmg at birth, or at the time of hospital dis-.

ch:irge, or at the ‘end Of the home progranmes, :
The findings that fixatiqn time' is a moré sensitive index of
cognitive functioning are consistent with those OF .Cohen (198l). Using
the same‘ paraﬁigxn," Cohen founq that total fixation time, but not fcrials
to criterion, differentiated Dovyn's Syndrome infants' performance from
that Of Fullterm infants at 19, 23, and 28 weeks chronological age, in
that, at all ages, Down's Syndrdne infa\nts had longer.fixatiori'ti‘nes

than their normal controls. In a. second ‘experz‘nént,'Cohen (1981) found



a

that trials to criterion failed ‘to distinguish perfofmance of lower-

class bretenp infants who had suffered severe perinatal traua from

performince Of lower-class fullterm-infants at 20, 33, and 44 weeks

corrected age.

The results of the present study, like those of Cohen (1981), call -

into question the use of trials to criterion as a sensitive index of

' cognltlve functlonmg with a populatlon of hlgh risk infants. One

t

explanation for the failure of 'the tnals to cr;LterJ.on measure to

’ B

dlfferentlate preterm groups' performance might ke that the measure is

" ‘solely based on the infant's initial response rate, and fails to, take |

mto account J.nd1v1dual infants' fluctuatlons in fixation time on sub-

‘sequent habituation trials. Some J.nfants might have reached habltuatlon

criterion as) a result of a steady decrease in fixation time, while
others might have reached habituation criterion as a result of more

abrupt fluctuations in fixation time. Differences betv»een'pretér:m

_infant groups seem to stem from varlatlons in flxatlon time rather than

Y 4 /
variations in number of trlals to reach criterion; this suggests that a

crlterlon sensitive to fluctuatlons in flxatlon time over trJ.als mJ.ght

} be a more sens:.tlve criterion than one that is solely based on mfants'

1t1al response rate. Ivbre research, however, 1s needed to determlne

¢

how measu;res of fJ.xatJ.on tlne fluctuation can be used as a crlterlon

- of habltuatlon. ' T o %

Although trlals to crlterlon was shown to be msen51t1ve to .

\

dlfferences between preterm J.nfant groups, one cannot argue, that there

‘ ‘was no'evidence of habltuatlon. Results from the analyses of varlance
,'-of flxatJ,On time on warm-up and dlshabltuatlon ulals showed that the

' decrease m flxatlon tnme could not be accounted for by fatlgue effects.

\
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The question that remains is what the frials to habituation criterion
neasure reflec.ts.
The most mtrlgumg fJ.ndlngs of this study arose from the com- .
. ‘parlsons of preterm infant groups and fullterm infants on trials to
ch.terJ.on and mean fzxatlon time, Results showed that only 50% of full-
' term infants, in cont;cast to 88% Of preterm infants in each group,,
- reached Flabituation criteriOn. It appears that there was very little |
evidence for the superlor perfomance of the fullterm groxtp in relation
. to the RISS group, smce fullterm J_nfants took more trlals to criterion
than the RISS group, .and dld not 51gn1f1cantly differ \ﬁrom the RISS
‘ group on mean fixation time, although as of trial blocks 7\9 flxatlon
‘tlme of fullterm infants appeared to be longer than thn:)s;g of the RISS
group. E‘urthernore, fullterm mfants did ' not differ from infants in_
the HRS group on trials to crlterlon, Or oOn mean flxatlon tine. Fullf
term J.nfants' superior performance was denonstrated Only when their
'mean fixation times were compared 'to those of preterm lnfants in the
WWI group. ’I‘he,results indicated that f‘ulltem\ infants had shorter
fixation"times than the WWI gro"up only. Fullterm infants, however,

\\\dld not s:.gnlflcahtly dlffer from the WWI group on trlals to crlterlon

: These fmdmgs taken altOgether cannot be readlly explained, but seem,

dlfflculty in gettmg J.nvolved in the task than the préterm groups

2L

| f
: \i to indicate that fullterm mfants might have experlenced more
i

,' %bne hypothes:Ls that needs 10 be valldated is that fullterm ‘infants
\\i

. iwere less arcused by the task and consequently toock more trials to get

tock longer to. process lnformatlon as of trlal blocks 7-9 because they

=

%mvolved because they looked at the stimilus without remembermg it. |

This could have made their fixation times more co:rparable to those of

¢

-




) the} RISS ard HRS groups. It could be postulateéd. that fullterm infant§' -

fixation times woirld have beer shorter than' those of the RISS and HRS -
“groups had they perforned at a more optimal level " Nevertheless, it can

,‘Stlll be argued that even at thls non—optunal level of performance,

fullterm infants still performed better than infants who did not redeive

sensorl—notor stimilation.
It might a.,lso'be that the fullterm infants selected for study v»ere

not representative of the same infant population, and did not represent

an ﬁeéqate ‘control group for the preterm infants,' Fullterm infants in -

thé pre’sent ‘study were not selected at Birth . as‘were preterm “infants,

. and nothers of fullterm infants clearly dlffered from mothers of preterm

J.nfants in level of education.’ Mothers of preterm J.nfants recelved on
the average 12 years of educatlon whereas mthers of fullterm J_nfants
' had a mean level of educatlon of 16.1 yea‘;s -Maternal level_of .
education of mothers of fulltem infants might have ‘influenced the
| 'quality of care'they gave- to their "in‘far,xts, as nmothers with a higher-
| level of edication are thought to be rrore aware f the:r infant's needs
than mothers who have recelved less educatlon. could be that full- .
term mfants m:Lght have recelved large amounts o ternal Stllelathn
' th.ch could have affected their interest in the' visual habituation task.
Results of the present 'study suggest that the visual habltuatlon
éaradlgm does appear o be’ the most sensxtlve of all the visual
attentlon tasks, and seems to be a useful 5creenmg device to detect
| subtle cogm.tlve differences, especlally with thlS populatlon of pre-;
\ term infants who recelve'&he highest quallty of medical care, and who'
»‘ show only subtle evidence of Jmpalrment on cognltlve tasks, 'which are
L not readily detected on nmore global tests such as the Bayley Scales.

]
.
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Although the paradign i;; sensitive, recent evidence 'has 'shown that

PN

the processes governn_nq habltuatlon remain unclear. Cohen and Menten

‘ (1981) showed that contrary to what was prev:Lously believed, hab:.tuatlon ‘

\ 'cannot be descrlbed in terms of an exponentlal decreasmg proceSs nor by

an all-or-none phenomenon. It. appears that the. processes J.nvolved in .

‘ habltuatlon are nore complex than rev1ously belleved, and ht not
F mig

' only inyolvée attentlon and encodmg, pat shmrt-—term and long—term nenory .

(Cohen & Gelber, l975) . There is no doubt ‘that smple nodels of J.nfant

memory are: lnadequate and ﬂ'xat more research is needed to determine
what causes the decrease in fnxatlon tl.rre, and how mfants make use of
various mforrratlon—processmg strateg:.es to reach habltdation.

Even "thoug"h iﬁfant memor'y mvolves various stages 'of infoﬁnation;*
processmg, it seems as if even at the lnltlal stages of mfontatlon-
processing, preterm infants show evidence of a COngltlve mpalment,
~‘that they take longe.r to process mformatlon about an unchanging.
| ,stJ_mulus on each trial than fullterm J_nfants. This suggests that pre~
. 'term J.nfants suffer from an J.rrpalrnent at the encoding stage of
mf.omatlon—processmg. One possible research strategy would be to k
‘test whether Preterm J_nfants as compared to fullternm. mfants also
suffer from, mpamrents at'later stages of J.nformatlon-processmg.

One ~way of :anestlgatlng this WOuld be to mtroduce a delay task at '
‘the jnitial- phase of habituatlon, whlle glv:.ng preterm infants arnple
opportumty to, lock on each trial (as in the. Cohen paradigm),
verlfy‘ whether or not the delay task mterferes w1th encodlng (by

- p0331bly rendermg fJ.xatlon times longer on each trial), and with
short-term menory (by possibly' prodicing fordetting, making 'infants

‘take -more trials to store information akout the stimilus). This
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Instructions to Mothers




infant and maternal behav:.ors, and in the RISS and HRS groups,

e

Appendix A
Sumary Of Training and\Hone Visit Procedures

" Training began within 72 hours of the infant's discharge from the

mspltal Jursery. Mothers in all groups were lnstructed in the programme

‘to whlch the:.r infants had been assigned by the same tralner. The

initial tralnmg took place in the course, of two home v151ts on two

| »consecutlve days for the RISS and HRS groups, and during cne horre v131t
' for the maternal attention group. ~On *the next day, the home VlSltOr

E (Elder), who' like the trainer had been trained by Rice in her eopyright

) o "
programne, p e first of. 5 visits. Sub‘sequent visits took place at -

-weekly J_ntervals for the purposes of we:Lghlng the infant, obsexvmg

-

Observing }‘ld com:ecting the mther s admlnlstratlon of the stumlatlon

programme. Observatlons Were made for a total of 8 mlnutes. The first

5 minutes was structured- in sqci‘a, a way to e.roqse the infant and elicit \
irritability: infahts v.;ere observed for'1 minute and held by tt;e A S
mother; 1 ininu£e bein(; undressed ‘by'the wother; 1 minute nude on the ‘
visitor's lap, 1 minute being weighed, nude on the scale, and 1

addltlonal minuté on the scale with a tissue paper held 0ver the eyes

to ellcit a defens:Lve reflex. 'I'he mother was then asked to take, the '

J.nfant and thgbehavmrs of both were recorded for the next three
¢ N

minutes. . . T . . U N
N ) = N , . . . . .
- ,
' ’ ’ ‘ n
. o .. . - .
A . . P .
\ ] : - “« I
, " ‘ / \ * -
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S  Appendix A 1.
Instruct:ons to Mothers

(reproduced from Elder, 1981)

The instructions to all‘ experimental rrothers were as follows:
"The purpose Of the programme of which you are a part is to provide your

baby with extra sehsory stimulation in a variety of areas - touch,

. v1sual ' audltory and vestlbular (novement Research has shown that

. these , types of stnmulatlon can be beneflclal to babx '
A , "The programme has two parts: the ‘first part provides the tactlle,

st:mulatlon, and the second, through rocklng, pr0v1des the vestlbular, o

) or novement stmulatlon. Both 'sections w111 prov:.de v15ual *and' audltory
stmlulatlon, asy whlle your baby is lymg on his ‘back on your lap,
o whlle you are rocking him m your arms; you should look in his e'yes, say -

-hls name, and talk to him in any: way that you flnd c0mfortable."

Mothers of the infants in.the RISS group then received. the
following J.nstructlons "Unwrap your baby. Place.a’lightweight blanket °
: i

under him and have a dlaper handy. Lie him on your lap while you sit in

AN

" a comfortable 'chair. You and your baby should be‘in la face to face

pOSlthn while the baby is on hlS back. Make sure that your fmgernalls

are ‘short and have\p rough edges. 'Each stroke is to be repeated three
tmes ContJ.nue stroklng, even if the baby goes to sleep ’

; "Usmg the entire palm (surface of your hands, stroke from the top -
of the bead down to the chin. Using two' fmgertlps of both your hands,

stroke from-the centre of the forehead out to the temples. Using oOne

- fingertip of each hand, stroke around tl‘xe'eyes, pressing a little more . '

firmly on' the inside of the'lridge Of the riose, With two fingertips of .
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*each hand, stroke from the bridge of the nose over the chéeks and over
the ears. With 'one fingertip stroke around' the mouth. Lifti‘.ng‘t.‘m‘baby's
hea:l with one hand and tilting it back slightly, ‘with two fingertips of
 the other hand, stroke the chin and ‘down the throat. . With one hand still
supportmg the baby s head, use the other hand to stroke the baly's head,
startlng at the forehead and. str0klng o the nape of the neck. If the
has ; lot of halr, stroklng the halr mlght pull it. In sucht a c/ase,'
put your fmgers under the hair and stroke the scalp \

\

"Raise the baby s arm with one hand, and with a circular rrot:.on,
massage the entire arm. Press firmly on the palm of the baby's hand |
‘with your thumb. Repeat thls procedure on the baby's other arm Usmq.l;(
your entire palm surface, stroke from the neck down over the baby S.,
chest, abdomeh and genitals. in one gliding movement . Then, with two
firigérti{as, stroke the midline from chin to genitals. . Lift one of the |
‘baby's legs with one hand, and w1th thé other, encircle the leg and with "
a rotatincj m:)tiori, massagevthe leg and press firmly on the sole of the
foot with your thumb Repeat this prOcedure for the other leg. Gently

" turn the baby over on hls stomach and massage his scalp agaJ.n, spreading
N

entire palm surfaces, stroke frOm the nape of the neck down the back.

. your fingers so. that you cover as much of the skin surface as p0551bl
’ \strokincj from the forehead to the nape of the .neck.- Then, usmg your

and over the buttocks 'With two fJ.ngertJ.ps, massage the entlre splne

"in & circular rbtion oviar the spinal bones. , Lift ‘one of the baby s
legs ,f and with the other hand massage, the entire leg. in a circu'lar ’
rrovement, fmlshmg by pressing ‘your thumb flrml}f an ‘the sole of the o
‘ ‘ foo Repeat the procedure on the other leg. T

-~

Remember that ‘each moverent must be repeated three tnmes. _EBach

- o 1 ~ ' ~
L ) . ! . . . .

. T i
e e 7 -y
. - N T
. t -
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tlme the movement changes, be sure to change the posﬁ:mn of only one.
hand at a time, sgthe baby is never out of contact w:.th you, always -
. bemg touched by at 1east one of you.r hands. Whlle the baby is ori his’ /
‘back, remember to look J.n'hls eyes, say his name, and talk to him, ,’I'he
wassage section of the procjgramre should. take 10 ndnutes to perform, If
you find it takes less tin‘ve‘, you may repeat it."- ‘ | |
. Mothers of infants in the HRS exper;unental group were given the
foilomng instructions: "Unwrap your baby. Place a lightweight blanket
under him, and have a diaper’ handy. Lie him on your lap while you sit
in a'comfortable chair. You and your baby should be in a face to face
.’posit:ton while the baby is on his back. ‘Ma‘ke sure your fingernails are
. -short and have no roughk edges."-Continué, even ’if your baby goes to |
sleep. _ Place your hands on your baby S body, and gently rub, pat or
stroke lq.;.m, in- any way that seems pleasurable to both of you. After 2 /2
rm.nutes, turn hlm over on to his front, and repeat the procedure on his
, back After 2 /2 more m:tr{utes return h:tm to lylnq on hls back, and
\ contJ.nue 0o pat or stroke hJ.m, and flnally, tirn him back to lylng on
hlS tummy. In all he should be patted, rubbed and/stroked for 10 .
minutes. Be sure to change the p051t10n of only gne hand at a tJ.me, }
s%) that the baby 1s never out of contact with ’ alWays belng, touched l,
by\.at least one of your hands While the baby|is on his back, rel’rember
“"to look in his eyes, say his name, and.talk to h:hn in any way that' is -
'comfértable for you. " ' . \ . | T |
Mothers in both expermental groups were given the follow:.ng ” o
:‘mstructlons for the rocklng pa.rt of the programme; !'!I‘he second part
of the treatnent consists of rocking your baby for 5 miriutes. Rockmg

supplles vestibalar stmulatlon, and contlnues to supply visual and . .
: &

\




audltOry stinulatlon. . Wrap. your. baby snuc;;ly«m his blanket,‘ hold him

[ . '
\

closely in your arms and rock him brrlskly back and forth. ‘ Yo‘u ﬁxay
contmue to 31t, or you may walk about with h:im, whichever appears
more comfortable to you. OontJ.nue to look in his eyes and talk to hJ.m.
KeepdomgthlsforSmmutes." f o e : .
Mothers of infants in the WWI control group were given the

4
followmg mstructlons: sorretimes mothers of new bables are 0 busy

that they'do not take time to enjoy them. Will you take four lo-m:Lnute

per:Lods a day, when you are not: dressmg, feedihg 'or bath.mg your baby
- to. Slt and rela!: wn:h him (or her)?"

! R N -
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Table D ,
Intercorrelations of Visual Task Measures
\ £ . .
‘First latency  First FT X FPon X latency Trials '
. to.orient to to hab. hab. to orient to :

) . ’ . hab. stim. - - stim. trials to hab. stim.- criterion

N

First FT T : -

LS4

0 warm— - .17 .33 . .48%% 02 - .39%

up stim.

-

First latency B _— .‘ \ - i

to orient to L . ) )

hab. stim. ) ’ .09 .05 . .28 - qum
. , - R

First FT . : - , . . .

to hab. - - B , S LT2xRx -.18 * -.18

, stim, ~ .

xﬂ.os . ,\ ,, .. ... -.18 - .12
hab. trials . . ; - T :

X ,Hmwm:ow - v . ’

soagwf j _, ; ., .16
to hab. . N - - P

stim.
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