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ABSTRACT

The Impact of Cries of High- and Low-Complications Preterm
and Fullterm Infants on Mothers and Nonmothers: Perceived
Characteristics and Psychophysiological Reactivity

-

Yvonne E. Bryan, Ph.D. —~ C e
Qthordia University, 1986 ‘
o~ S

The effect of cries of infants of varying medical risk
status uppn mgternal subjective and psychophysiological
response was examined in two exberiments. In Experiment 1,
responses of mothers and nonmothefs to recordings of the
spontaneous cries of high¥ ahd“léw-complications“preterﬁ and
fullterm infants, and control coos were investigated.
‘éubjects rated vocalizations on cry cha;acteristics; and
selected a careg%xing rg;éonse, as well as provided a
measure Of subjectiﬁe arousal. Heart rate and blood pressuré

I

‘readings were obtained. Cries differed from coos; they

elicited different'heart rate and blood pressure changes, ~
induced feelings of increased arousal and were rated less
favourably. Preterm cries were ratéd more "urgent" than
fullterm cries, and elicited in mothers caregiving responses
qonsidered "tender and caring." Mothe&s responded to the

onset of‘high—complicatiohs preterm cries with marked

cardigg;hcceleration, whereas nonmothers responded with a

slow rise. The differences on both caregiving and heart’

- rate responses were interpreted to reflect a ;chial

sensitivity in mothers to preterm cries.

The second experiment introduced several methodological
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- modifications: 1) a larger sample of mothers of fullterm

infants; 2) exclusion of coos; 3) exclusion of blooq N

pressure; and 4) introduction of digitized heart rate data

logging procedure. 1In addition, on a second trial, it

e

examined the modifiability of cardiac changes by providing

subjects with labels (correct, incorrect, or no label) for

the cries, according to the infants' risk, and gestation
status.”,THé“Cardiac response to the high-risk preterm .

cries seen in Experiment 1 was. not replicated. Trends e

L X - .
revealed that for mothers, preterm cries, anqﬁhTQHTTiaﬁgl

cries, elicited cardiac acceleration, as well as caregivIng

responses considered "immediately effective in terminating
the‘crying"and'"téﬁagr and. caring.” Nonmothers responded
to all cries with mérked cardiac accele;ation. Cardiac
accéleration.was‘elicited in nonmothers by the high-risk*n
preterm cries labeled healthy fullterms, while ﬁbthers
evidenced cardiac’ deceleration to these cries.

These experiments show d;fferences between preferm and

fullterm cries, as well as between low- and high-risk cries

on caregiving and heart ‘rate responses. Mothers were found:

-

to be particularly sensitive to these differences. It was
sgggested that the translatioh of the caregiving intestions
into overt'fesponées might shed further 1light on matérnal
behaviog; Cardiac acceleration was-interpreted as a
nonspecific spontaneous physiological responSe to cries

which is modifiable by cognitions. Finally, it was

¢
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f suggested that the observed effects of labeling upon/ heart
‘ rate could have implicat_iori for inodifying potentially
- maladaptive ;:ardiac hyperreactivity to infant cryj:/ng.
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A

The peiceiVed characteristics of infant cries and their

impact on adults are of interest because.of their potential

v

ihpiications-npon adult-infant interactions. Specifically,
, research on maternal response to infant crying has. been
ingtiéated by theories of attachment (Ainsworth, 1969; 1972;

Bowlby; 1969) which stress the potency of infant cues 'in

L]
3

‘ méderafing caregiver behavior. 'Resgarch emerging on this
'topic,has~focused on two principal issues: (1) the
charaéteristics éf infant signals tﬂat affect the qaregiver;
and (2) the search for objective And sensitive indices of |
caregiver fesponsivitx.‘ N

Studies investigating the impact of infant cries have

& v ' . :
'employedeiverse msthodologies. A variety of self report

measures were first used to evaluate adults' responsiveness.
. i . N :

More recently, however, in combination ﬁiﬁ? self“reports, .

- ‘ '
maternal physiological response is increasingly being

.
(3

investigated. In particylar, in .response to.infant cCries

~

and'smiles, researchers have monitored heart rate reactivity
éh the assumption that this may-constitute a sensitive

L J
measure of maternal autonomic and behavioral’statez.. The

rationale 'for focusing on heart rate stems from reports in

L

the psychophysiological.;}teratu;e which indicate’that‘phe
direction of cardiaq ghange elicited by éensgry stimulation

can serve as an index of attentional processes (Graham &
- ) -

Clifton, "19€%), or alternately, .as an index of motivational

dispositions (Obrist, 1976). -

»
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A relatively smali body of literature has examined the-
role of cardiac reactivity to infant affective signals.
First, it appears that maternal response to infant signals
is influencgd by diverse factor§ which are presently not
well uqderstooa. Fo&Qéxample, both rela£edness of the

AN

listener to the infant and infant gestational status

(éreterm/full;erm) have been:separately implicated as

factors whicﬁ may influence mgpernal response to cries. It
. is not clear, however, how these facto§§ interact with, or
are’differentiated by, heart rate reactivity patterns.
Secénd, the pattern of.maternal cardiac response.has.quk
been readily interpretable accordiné to ‘current
psychophysiological models (e.g., Graham & Ciiftqn, 19667
Obrist, 1976). At present, therefore, it is difficult to
evaluate the significance of heart rate reactivity to
infant cries. Systematic ewplrlcal analysis of both

subjective and cardiac response to infant cries seems

——"

warranted.

v The present research, theréfore, explored how certaiﬁ

factors cdncurrently influenced Sﬁth subjective and

physiological response§ to infant cries. The main question

concerned the ex£ent to which maternal eardiac and

. subjective response to infant crying are meaningfully
related. The rationale underiying the approach was the
contention that maternal experience results i; enhanceq

sensitivity to infant cry characteristics. Delineat;}gj
S , -



2

¢l

simultaneously how this "sensitivity" is reflected in
maternal heart rate and subjectfﬂ%Lresponse patterns seemed

a promisiﬁg route to pursue. Specifically, under varying

i

. . 3 ")
experimental conditions, mothers' and nonmothers'

¢

subjective and psychophysiological responses to the cries

‘of high- and low-risk preterm and fullterm infants were

"

gathered, to explore“whether orderly relationships between
\ " .
maternal subjective and physiological responses were

evident.-

nThe following sections outline the current state of
the iiterature on maternal subjective and héart rate
response to cries. First, the theoretical formulations
'addﬁgssing the adaptive éurpose of infant signals (crying

and smiling) that have provided the basis for most studies

are presented. A second section examines what is known
' 1
- - ®

about the perception of cries with respect to self reports,

with emphasié on what is'known about maternal perception

A

and response. The final section,describes the
physiological data, with emphasis on relationships between
self report and cardiac data.

r

Theoretical Models of the Adaptive Purpose

of Infant Signals (Crying and Smiling)

4 ) -
Bowlby (1969) and Lamb (1978) have argued that smiles
serve as cues which encourage adults to interacé and

remain in close proximity with infants. Cries, on the

other hand, elicit_adult behavior aimed 'at alleviating



the infant's distress. o

One group of researchers (Frodi, Lamb, Leavitt, &.
Donovan, 1978a; Frodi, Lamb, ;eavitt, Donovan, Neff, &
Sherry, 197éb; Frodi, Lamb,. &.Wille,\198{)_have argued that
different motivational dispositions underlie the adult

‘
reactivity to infant vocalizations. Smiles, which elicit
adult behavior aimed at maintaining the signal, may be
perceived as pleasant. In cgntrast, cries, whics result in
adult behavior direqud at terminating the vocalization, )
may be perceived as aversive. °‘Essentially, in this
paradigm, the cry functioné chiefly as an aversive cue to

' 4

the caregiver, who presumably responds to the infant's

vocalization in a manner designed ‘to terminate the noxious

évent. This type of response has been referred to by
Murray (19795 as "egoistic“motivation." For Frodi and her
colleééues, the focus of their reséarch, therefore, has
been . on the aversive propertiés of cries, and in
ldelineating the characteristic physiological pattern phat
they elicit.

Another group of researchers'(Wiesenfeld & Malatesta,

1982) have argued that a caregiver's response to infant

_cries involves a much more complex cognitive-affective

component. . ‘They believe that the comparison of the
physiological response to cries with the respgnse to
simpler aversive cues is inappropriate. /Hhis argument has

as its basis, the specificity of the concept of attachment,

-
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which has beenldefined by Ainsworth (1972) as an affective
Sond between/one individual an@ another. Consistent with
the concept of attgchment,”Wiesenfeld and Malatesta (1982)
have poiﬁted.out that one possibility is ﬁhét a caregiver's
response to,crieg reflects what Murray (1979) calls
‘'altruistic motivaton" ~-- a response triggered through. an
empathic‘éharing of the infant's disz}ess. Further,
Wiesenfeld and Malatesta (1982)‘have concluded that if the
concept 0of attachment possesses fny ecological validity, a
specific attachment-related component éhould be evident in
a caregivef“é characteristic physiological response to
cries.

Unlike the model outlined by Frodi and her colleagues
which makes no implicit or explicit assumptioﬁs about the
role of a relatedness factor, Wiesenfeld and Malatesta's
model does make an explicit assumption about relatedness.
This latter model p;gposes that the pattern of the
caregiver's physiological response to a familiar cry should
be digtinct from.the pattern to an unfamiliar cry. ’
Consequently, while the Wiesenfeld group has focu§ed on «//r/

the caregivers' physiological response to both familiar and

unfamiliar cries, the Frodi group has investigated only

£
}

\
3

unfamiliar cries.
Moreover, the two groups of researchers have empioyed
different psychophysiological models to interpret their

+ findings. Because of their emphasis on the aversive



characteristics of cries, Frodi and her colleagues have
relied on Graham amgd Clifton's (1966) Defensibe—o;ientipg
Response model of cardiac functioning. In Graham and ,
Clifton's model, heart rate acceleration is conceptualized as
reflecting a defensive response or rejection of the
external environment, while deceleration is indicative of
an orienting response or intake of the external
environment, Tpus, in Graham and Clifton's model an
acceleratory fesponse to cries is indicative of a
defensive response or rejection of 'aversive stimulation,
while a response characterizeq by cardiac deceleration
reffects Oorientation or attention.
Wiesenfeld and Malatesta (1982), on the other hana,’
'4have found the Defensive-Orienting model problematic, and
have opeed'for the Cardiac-Somatic Coupliﬁg model proposed
by Obrist (1976). Obrist has essentially conceptualized
cardiac chanées along an activity-passivity dimension.
He postulates that cardiac changes are directly related to 4

energy required by the musculature to ready the organism
, d . p

/

for coping somatically with the arousing event. /
Consequehtly, in\bbrist's moael cardiae acceleration
reflects cerrt behavioral patterns of active coping or a
readiness for exercise, which ostensibly can be elicited:by
'an empathic sharing of the infant's distress. -

. , : ]
Deceleration would reflect a passive stance, or a readiness

for a less taxing metabolic state.
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elf Report Findings: Subjective Perceptions

/
//and Responses of Caregivers to Cries

// — Because psychophysiological measures are by themselves
-/ difficult to interpret, researchers have often

/// concurrently monitored éelf reports. Thus, before examining
tﬁeldata on the cardiac effects of' infant cfies in the

~/// context of the two physiological models, the impact of

/ infant crying upon subjective response ig first examined.

For‘instance, evidence of subjective "rejection" or

"empathic sharing” would provide a good basis for evaluézlﬁg

the uéefulness of the two he&rt rate models in interpreting

the cardiac response to cries. However, there are no

published studies that have investigated caregiver empathy,

and ité'relaﬁionsﬁip to maternal sensitivity to infant

cxiesv Conseqguently, mos t of the data which will be
examined«are“from studies that stress the avérsiveness of
cries. Similarly,;glnce_there ére only éﬁo ;eports in the
literature on caregivers' perception of familiar versus
unfamiliar cries, thi; dictates that the discussion focus'
ﬁrimarily upog the caregivers' perception of unfimiliar

" [ g
cries.

In reviewing the literature on parents'.and nonparents'

ratings of gries of particular subgroups of infants, .
several consistent findings have emerged. Firstly{

-unfamiliar fullterm cries are perceived as unpleasant,

distressing,'and irritating. Secondly, cries of certaiﬁ

¢ . 3

&0
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infant populations appear to be reliably diffe%entiated by
édults; with certain cries being perceived as more averéive
than others. Thirdly, pﬁrental experience, and more -
specifically maternal experience appears to influence théﬂﬁ%
perception of cries. |

Zeskind and Lester (1978) in the first of a.series of
studiés, investigated the perceptions\oj the pain cries of
clinically healfhy fullterm infants with either a low or
high number of nonoptimal conditions according to Prechtl's
(1968) Scale of maternal and parturitional obstetfi;
complicatioﬂs. Groups of pa;ents (parity not reported),’
and inexperienced nonparents (no experience wi£h infants or
young children) listened to 10-s cries of eight low-
?omplications and eight high-complications fullterm infgﬁts
on a single Fape arranged in two random orders. Each cry
segment was rated on four different scales each time it was
presented. The rating scales were generated from
déscriptions in the psychological and pediatric literature_
on cry sounds.

The Zeskind and Lester (1978) stﬁdy yielded severas
findings: (1) the cries of thé high-complications infants
éiffered from cries of the low-complications infants on a
number of acoustic parameters; (2) the high-complications
infants' cries were perceived as more aversive,.grating,
sick, qrgent, distressing, piercing, discomforting and /

.
more arousing than low-complications cries; (3) parents



rated all cries as less aversive than nonparents; and
(4) factor analysis revealed tha£ although the cries of
both complibé&ions groups were perceived as "unpleasant,”

high~-complications infants' cries were also perceived as

3

- "sick" 'and "urgent." These findings were interpreted as

evidence that the high-pitched quality of cries *
characteristic of infants with a range of’medicél
conditions may bossesé evolutionary adaptiveiqualiéies. At
the same time,‘it'was also argued that in a nonsupportive
environment, cries of high-risk infants tﬁat are perceived
as especially avérsive could have negative consegquences on
the‘development of the infant-caregiver relationship._ In

extreme cas:i/aversive cries might even_ lead to physical

abuse of the“child.

|

In an extension of Zeskind and Lester (1978), Zeskind.
}1980) investigated whether the perceptual dimensions of
the éries of the."at-risk" infant signal different needs.
Parents of mixed parity (1 to 3 children, none of whom were
less than eight months of age) and nonparents listened to

10-s cry segments. They were asked to select from-six

possible caregiving choices the response that seemed most

'approp;iate‘ Choices included (a) feed, (b) cuddle,

(c) pick-up, (d) clean, (e) give a pacifier, and (f) wait
and see. These caregiving choices were subsequently ranked C;
by subjects on twe dimensions: (1) "how tender and caring

the response is," and (2) "how immediately effective the



L

response is at terminatiné the crying.” ' . R

Zeskind (1980) reported that cries of the high-risk‘
infants elicited frog parents' responses that were more’

' "tender and caring" and more "immediately effective at
terminating the crying" than the cries from low-risk
infants. In addition, responses from parenté to the high-

‘~”risk'cries were more consistent than to low-risk infant

cries. Both of these effects were evident only in parents.

Moreovér, when the-caregiving chéices were categorized

according to their func;ional significance it was found

that 21 of‘30 parents/éave contact-comfort type responses

‘to the high-risk cries and none gave undirected responses.

These results, like the results of the first study,
were interpreted to support a functional role for the cries
of the "at risk" infant. Furthef, Zéskind”(l980) ;

speculéted that perhaps experience with infants was a

critical factor in tran;lating different perceptionswinto

decisiye actions. It shoula be noted, however, that
parent§ and nonparents in the Zeskindlstudy differed not
only in caregiving experience, but also in age. It is,
thereforé, véry difficult to define the factors that may

Ha&e affected the differential responsivity of parents and

nonparents. y

In yet another study, Zeskind (1983) investigated the

responses of Anglo-~American, Black-American, and Cuban-

American mothers. Both primiparous and multiparous mothers

o
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listened to high- and low-complications <ries during the ™
hospftal lying-in period after giviﬁg birth., Four of the
eight Zeskind ;nd Lester (]878) scales wereuempfoyeé in

this study in conjunction with the Zeskind (1980) §ix.
caregiving choices} but these choices‘were now rated on a
7~-point scale in terms of how apprépriate each response
would'be for tﬁg&cry heard. 2zeskind 119835 found that,
regardléss of pgg;?y, the w;men of éll three cultures ratea_
the high-risk cries as more urgent, sick, distressing, and
more arousing than the cries of low-risk ﬁnfants;' Ratings

P il -
of the high-risk cries, however, were found to be tempered

(perceived as more or less aversive) depending on the

-

number of children the women had, as well as their cgltural
baekgrougd." Final;y,.aithgaah no parity,effeét; were found
for the caregiving choic¢§, hiéh—ri§k Eries elicited from’
all three éultural groups higher ratings on "pick-up" and'
"feed," and lower ratings on "ine a pacifier" thgﬁ the
low-risk cries, ' o |

‘ Thé findings of the Zeskind (}983) study revegled that
mothers are particﬂlarly sensftive to the cry ofnihé'high-
risk infant both in .terms of perceptions and caregiving
responses. It is difficult, however, to evaluate the
specific effect of maternal experience on tﬁe perceived
characteristics of cries because the inexperienced and

experienced caregivers were studied under unique

circumstances (2 days after the birth of a child),



‘In the last of this geries of studies, Zeskind -and

Huntlington (1984) investigated the effect of within- and

betweenjgroup designs on the response fo the low- and high-
risk cries. Nonpafenteblieeeneé toﬁeither low- or high~-risk
cries in a first phase, both low~ and high-tisk cries in a
second pﬁase, and in a third phase{‘gﬁé\sameycriesﬁheard in
the first phase. The ZesE/pd,aﬁd Huntington (1984) data
were not entlrely cone;stemx with the previous flndlngs
"because durlnqlthe ‘between- group phase (i.e., one cry type
presented)- orily two of the four scale items which were

employed differentlated the cries. While two important #,

scale items, "aversive" and "urgent" did differentiate the

‘cries, the "sick" and "distressing"” sdale items did not.

v -~ .

The authors have subsequently stressed "context" as a
p ..
critical factor in evaluating cry perception data. At the

" same time, they also speculated that perhaps the failure to

find differences on certain scales may ‘be attributed to the

nonparents‘ lack of a "compariSOn set." .This comparison

set is presumably created throggh experlence with’one's own

.

infant. Parents, but not nonparents, would have this

»

comparison set. ' ;

‘In contrast to pain crieei the basic (spontaneous)
cries oE unfamiliar fullterm infants oategorized by mothers
as "difficult," "average" and "easy" have also been

investigated. These cries, like the pain ‘cries of the

low- and high-risk infants, appear to be reliably
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differentiated on the basis of acoustic parameters, as well

¥ [3

as by listener ratings. N

3 v

Lounsbury and Bates (1982) investigated unrelated’ -

-~

pPrimiparous mothers' (infant's age 4-6 months) ratings of

cries of "difficult," "average" and "easy" infants. -Ratings

of the criés were made on three different scales: 1) a
behavioral intervention scale categorized on three global

levels of (a) social stimulation, (b) caretaking, and

(c) avoidance; 2) ah emotional reaction scale reduced: to thed

categories (a) anger plus irritation, (b) desire to mother

°

plus speéa of response to infant, (c) sadness,
(d) perception of infant as "spoiledﬂ;.and 3) a perceivé&d
cause of crying checklist summariZed in the’categories

(a) hunger, (b) minor physicalldiscémfort other thaﬁ

hunger, (c¢) major physical discomfort, (d) psychological or

a

emotional discomfort. . ) ¢

-
&
"

g}zf}cult" éﬁgﬂ"average" infants elicited higher

LA
. /,59

xd/’“{r;itation" and "spoiled sounding" ratings from the &\,'

~

primiparpus mothers thanydid the cries of "easy" infﬁn?s.
In addi ;%n, when the data were examined w@th respect to
the amount of prior expefienge which.mothers had'with,
infants, e;gerience emerged as a major factor which .

-affected the hothers' ratings. . Primiparous mothers
. ’ ~ ' B . »'

categorized as highdy experienced because of the amount of

time spent with their own and others' infants rated the

*

]

; Y

g

e rf&buﬁsﬁary and Bates (1982) reported that ;ries of the }
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"difficult“icrieé as more "spoiled sounding” thén the
{pexperienced mothers, bdt‘%ended £o rate the "average" and
"easy" cries as less "gpoiled sounding" than inexperiencéd
’mothers. 'Experienced mothers also gave lower "irritation" (f’
 ratings than inexperienced mothers to the "éveféée“ and
"difficult" ¢ries. |

P In a subsequent study, Boukydis and Burgess (1§82)
using Lounsbury and Bates' (1982) stimuli investigated the
’responseg offgqnparents, primipareus paren&s (own infant
3~ to S-months ofd), and multiparous pa?ents {one infant

3- to 5-m6ﬁths old). Ratings on a 4{~-section response sheet
were‘gaﬁhered. Section one of the response sheet consisted
of ratings 6n féur iiems adopted from Lodnsburyiand Bates'
(1§8g) study: anger/irritation; sadness; spoiled; and

. care- for. éection two were the Zeskind angﬁLester (1978)

scales with an additional scale -- manipulative/

) hd%manipulative added. The third section consigted of

ratings with respect to s&milarlty oﬁ the cries to the
subJects' own infants iparents only? Finally, section
four pertained to: the probable cause of the infants' ’
c&yinq (e.g., wet or dirty, .fatigue, etc.).

§f As in the Lounsbury and Bates (15%2) study, cries were
again differentiated with the "difficult" cries receiving
the highest “irfitatiéh"land @spoiled" ratings, and were
9ttribu£ed'more frequently to frustration as opposed to

. physical discomfort.- In addition, "difficult" crie$ were

s
-



-

~respect to probable cause of the infants' cries, with
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¢

rerceived as most grating, érousing,.piercing, and aversive,

and elicited the lowest "cdrd for" ratings. Parental and
parity effects, as well as specific effects of maternal

experience were also found. Multiparous parents and

primjparous parents both differed from nonparents with

r
v

nonparents choosing "too-hot" or "too cold" and "frighf“ -

¥
l’/ ’

‘hpre frequently than both parent groups. Multiparous

[

barents were foupd to.rate all cries as less piercing'tﬁan
both nonpafents and primiparous parents.. Finally, both °
primipérous and multiparous mothers gave as their reaction
to the- cries more "care for" responses than non@otbers,

Although much is known abdﬁ£ the .perception oﬁu
fullterm cries, very little i§ known about the perceptién
of preterm crieﬁr On éhe basis of the existing evidence,
howe?er, it.appears that cries of preterm and fullterm'
imfants are not reliab&y’differeﬁtiated by adults.

Frodi &t al. (1978a) embloyed a labeling-prbqedure‘to
investigate how caregivers perceive the preterm infant's
affective signals. Pareﬁts of 9-month-o1d }nfants watched
a 6-min televi§ed image"of an unfamiliar fullterm infant.
They saw the infant either crying or smiling; with the
infant labeled as "normal," "difficult," or "prematuri" to -

equal proportions 6f the sample. Subjective responses were

assessed by a mood adjectivé’checklist. Parents were more

¢z

sympathetic to the crying infant labeled normal than to the °

e
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same infant when labeled as either difficult or.p{ematuﬁe.

. Thus, although not. an overwhelming efféct, it does appear

N -

that a somewhat hegative response to the atypical infant

-

"'was effected on the basis of the cognitive set provided

-
through the brief experiment ipulation of labeling.

e "7 ' , .
Frodi et al.(1978b) investigated the effect of the

L

facial appearance and cries (type not reported) of preterm

and fullterm infaﬁts. Parents of a 5-month-o0ld infant saw

i
~

either a normal unfamiliar fullterm newborn or an

unfamiliar preterm infant who was in turn guiescent,

-

crying, and‘'quiescent. Sound tracks were dubbed so that

each infant emitted the cry of a fullterm infant to one .

@

half of éhe éample, and‘thé cry of a preterm infant to the
other half of the sample. Aﬁaly;is of the mood adjec£ive
checklist in the Frédi ép al.'s k}978b) study reveaied'
that preterm cries were.perceived as more aversive and

"irritating than fullterm cries.

-

-~

In the last of these studies, Frodi et al. (1981)

*investigated the effect of the pain cries, and appearance.

-

of preterm and fu}lterm}infants on mothers of preterm and
m6£hers of fullterm infants. Mqthgrs,of'mixed parity with
either a young preterm or a young fullterm infant
(postnataliage:‘_7 months) viewed a 6-min,televised image
of a pfétérm infant followed by ‘the image of ; fullterm

"infant (or vice versa) in the sequences, quiescent,

crying, quiescent. Results of this study were incoﬁsistent

v

KY



" scales, with one additional s¢ale reflecting the degree of

infants. Although moderate-risk preterm cries were

17

with previous findings. Analysis of the mood adjective
checklist data revealed the preterm and fullterm cries’
elicited similar subjective resébnses. These conflicting«

findings may reflect the fact that only one preterm and one

¢

»

fullterm cry were presented. .’
Only ore other study of preterm infants' cries has
been reported. Friedman, Zahn-Waxler, and Radke-Yarrow

(1982) employed' four of the Zeskind and Lester (1978)

.

v

maturity of the infant, in an investigation of mothers'

(parity'not reported) responses to the iﬂfants' péin cries;~,
The, cries, recorded during a neurological examination, were
gatheréd from 4 moderafe—risk.pgeterm“infapts,¢4 low—riék
preferm infants, and‘4 healthy full;grm“infants. Risk

4

status was defined globally by birtﬁweight, Hobel Infaﬁt
Risk score, and lengtgs of intensive éé;e éﬁg ho;pital séay.

Friedman et al. (1982) reported ;haz\bretérm cries Wwere
nét un;formly rated as more aversive than cri;s of fullterm
consistently'rated more negatively than either fullterm or
«low-risk preterm cries, sofne low-risk preterm cries were
consistently rated less negatively than fulltermwcries.

The fact that cries of moderate-risk preterm infants
were . consistently rated most negatiyely is cbnsistent with
the findings of Zeskind and his colleagues (Zeskind &

Lester, 1978;uZeskind, 1983; . and 2Zeskind & Huntington,
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1984) showing that in healthy fullterm infants greater
aversiveness of the cry is associated with a‘higher level
of medical risk. Data from afother source, however,
conflict with those of Friedman et al. (1982).

In a previous unpublished study, Bryan, Taylor and
Seraganian (1984) investigated the effect of maturation of
the preterm infant's cry on primiparous mothers' (infants'
mean age 12.4 months) and nonmothers' responses. . The
spontaneous c¢ries of six querate;risk preterm infants
recorded at 38 and 44 weeks postconceptional age, along /
with -the cries of six fullterm infants, and six examples
‘of‘control coos and babbles were employed. In mothers'
and nonmothers; ratings on the eight Zeskind and Lester
scales there was no indication that preterm cries were
perceived as more aversive than the cries of fullterﬁ
. newborn infants. .

One possible explanation of the discrepant results of
Friedman et dl. (1982) and Bryén et al. (1984) ris that
éifferent complications status were represented in the
moderate-risk samples of each study. In additfon, the two
studies used different global criteria of risk in the
preterm samples, and neither controlled for level of risk
in the fullterm sample except for selecting healthy
fullterm infants. finally, Bryan et al. investigated the

¥ v

basic cry, in contrast to Friedman et al., who investigated

a4

the pain cry.

»



Regarding caregivers' perception of familiar versus
unfamiliar cries, there do not appear to be marked
differences in the perceived unpleasantness of these
cries. Wiesenfeld ana Klorman (1978) Ihvestigated mothers'
responses to silent videotaped images of their own infant!;
smiling and crying, an unfamiliar infant's smiling and

lcrying, and neutral landscape scenes. Subjec¢tive responses
¢onsisted of rafings of the stimuli in terms of their

unpleasantness, as well as the amount of subjective tension

they elicited. Wiesenfeld and Klorman (1978) reported that

””ﬁﬂ%,image of tHe familiar infant's crying induced mQre
feelings of tension than the image of unfamiliar infants,.
but sthat there wére no differences in céregivers'
perception of the unplea;antnesé of the familiar and
unfamiliar crying infant.

In another study, Wiesenfeld et al. (1981)
investiéated mothers' and fathers' responses to the
following: 1) the sound of pain and anger cries of their
own infant; 2) an unfamiliar infant's pain and anger
cries; and 3) two tones. Like the Wiesenfeld and Klorman
(1978) study, the stimuli were rated in terms of their
unpleasantness and_the amount of tension they elicited.
Ln'éddition, caregivers rated the stimuli on their nove}ty
or unusualness, and were also asked to identify whether

’

the cry was that of their own infant or the unfamiliar

infant, as well as to identify the type of cry (pain,
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angerf‘BE other).

. Wiesenfeld et al. (1981) essentialty found few
differences in caregivers' perception of thé unpleasantness
of the pain and anger cries of their own versus the
unfamiliar infant. This finding emerged despite the fact
that the caregivers, in particular mothers, weré quite
adept at recognizing their own infént's cries, as well as
differentiating among their infant's cry types.. The pain
cfies of both infants were perceived as most unpleasant,
and elicited similar novelty ratings. Tﬁe pain cry of the
familiar infant, however, elicitedlmore feelings of tension
in mothers than the pain cry of the unfamiliar infant.

In summarizing the findings Jdn self reports,
relatedness of the listener to the infant does not appear
to be a critiéal factor influencing caregivers' subjective
perceptions of the unpleasantness of infant cries. With
regard to unfamiliar cries, two factors appear critical:
the specific characteristics of the cry,'ana whether or
not the listener is experienced with infants. Although
the impact of preterm cries relative to fullterm cries
remains to be clarified, healthy ‘high- and low-risk
fullterm cries, as well as cries of fullterm infants of
different temperaments have been con§istent1y differentiated
with cries of the high-risk and the 4difficu1t" graups being
reliably perceived as more aversive. Moreovef, in their

work, Zeskind and his colleagues have shown that pareﬁts



21

differ From nonparents in their perception of cries, and in

. their ability to translate different perceptions into

decisive actions, and that parity or the number ofjchildren
wome ave had influences the perception of cries. Other
res hers (e.g., Boukydis & BJBgessJ 1982) have also
shown an effect of parity as well as a specific effect of ‘

maternal experience.

This effect of maternal experience on the response to

- infants and infant crying has been shown in several other

studies. Wagz-Hockert, Partanen, Vuorenkoski, Michelsson,

and Valanne (1964) réported that females experienced with

infants, regardless of whether the experience was obtained

through parenting or as obstetrical hurses, were more
acéurate in differentiating among cry types than were women
who iacked such experience. Sagi (1981) in~a study of
mothers' apd nonmothers' ability to identify cry types

also reported that maternal experience was associated with

a special sgpsitivity to the underlying cause of infant's
¢ries. Finally, Feldman and Nash §1978) reported that
mothers, unlike nonmothers, were more responsive to infants.

Physiological Data: Relationships Between Self Report and

Cardiac Data Examined Within the Context of the Two

N 4

Physiological Models of Cardiac Functioning

Given that self reports have indicated that pafents,

and in particular mothers, evidence a special sensitivity

<%

to infants' cries, the question remains as to whether this

-~ 4

\



- ’ 22

senéitivity is reflected psychophysiologically. ‘Furthermore,
if psychophysiological changes are seen, are they
ihterpreﬁable within the two models outlined earlier? The
latter issue will be addressed first. - .

Although several studies have réported‘on what appears,
according to the Graham and Clifton (1966) model, to be a
defensive response to cries, data from other studies call
this interpretation into question.- Frod; and Lamb (1978)
first reported evidence of the défensive response. ' )
Psychophysiological, behayioral, and subjective reactions
Qere recorded: During a videotape session, young children
and adolescents viewed an unfamiiiar'infaqt while quiescent,
crying, quiescent, or guiescent, smiliné, gquiescent.
Subjects who viewed the‘crying infant evidenced increased
~hear£ rate, and reported feeling less happy; more
distressed and more irritated than subjects who vieweé.the
smiling infant.’ Subjects who viewed the smiling infant .
responded with cardiac deceleration. Because smiling was
perceived as pleasant, and elicited ;;rdiac deceleration,
the acceleration elicited gy cries, 1in combination with the
subjective reports of unpleasanthess, was interpreted as
evidence of a defensive response.

This "defensive" response to cries has since been
replicated in two additiogal studies which investigated

adult subjects., Frodi and Lamb (1980) in a study of child

abusers' and nonabusers' résponses to infant smiles and

J

-~
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cries, reported that a similar heart rate acceleration was
~evidenced in normal mothers at the onset of the cry of an
unfamiliar‘fullterm infant, while the onset of a smile
elicited cardiac deceleration. These heart.rate patterns,
as in the previous study, were again accompanied by
subjective reports indicating more feelings of annoyaﬁce,
distress, disturbance, unhappiness and sympathy at the
crying infant than at the smiling infant. Finally, Frodi
et al. (1981). reported that along with subjective réports
of irritation and aversion, cardiac acceleraiion was again

i
the immediate response evidenced by mothers ét the onset

- of unfamiliar cries.

In contrast, in two spudies a dis;odiation between
‘affectivé rétings and what appeared to be a cardiac
defens@ve response was found. When mothers listenéd to
unfamiliar infant coos and cries (Bryan et al.,.1984), and
when mothers viewed silent videotaped images of their own
and an unfamiliar infant's smiling and crying (Wiesenfeld
& Klorman, 1978) these stimuli were differentiatedAin terms
of ;ffectivé ratings and self reporfs of arousal. 1In the
Bryan et al. (1984) study, however, cardiac acceleration
occurred to bo£h unfamiliar ¢oos and cries, while in t@g
Wiesenfeld and Klorman (1978) study, cardiac acceleration
occurred to both familiar smiles and cries. (

This dissociation‘is not easily reconciled with

Graham and Clifton's Defensive~Orienting Response model.
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The cardiac accelerat}on seen to coos and smiles cannot be
attributéd to feeliﬁQS of aversion because they were rated
as pleasant. Oprist's model of Active-Co%ing/Passive—
Coping appears—to accommodate these findings with less
difficuliy. Incapplying this model, Wiesenfeld and
Malatesta (1982)'have suggested that a mother's
accelerator& cardiac patte}n eélicited by her own infant's
affective states reflects a speciallattachment-related
respé%se, or covert behavioral patterns of.active coping,
which are triggered by a complex processuoflempathic
sharing between a mother and her infant. No direct
explanation is offereé for the acceleration seen to smiles.
However, presumably with empéthic sharing and active ’
coping, where, in the latter, acco;ding to Obrist (1976)
the cardiovascular system'is readied for exercise (in the
case of smiles the action might be play), there is less
reason to predict that a mother would necessarily respond
differentially £o her infant's‘smiling and Erying:

On the other hand, Wiesenfeld and Malatesta's
suggestion that cardiac'aceeleration reflests a special
attachment-relgted response is problematic because cardiac
acceleration has been shown to be elicited by both familiar
as well as unfamiliar cries. ’ >

| The cardiac acceleration found in the Wisenfeld and

Klorman (1978) study was indeed elicited in mothers. only

when they viewed their own infant's crying and smiling.

s
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Both the unfamiliar infant's signals elicited cardiac

deceleration. Similarly, Donovan, Leavitt, and Balling

(1978) in a study where mothers also 3iewed silent videotape

images, but of unfamiliar infants smiling and crying, found
that the resﬁonse to the crying images was predominantly
cardiac deceleration. 1In the more recent Wiesenfeld et al.
1981 study which investigated the impact of pain and anger
cries of "own" versus an "unfamiliar" infant's pain and

¢

anger cries, mothers were again found to respond to their

<

infant's cries with cardiac acceleration, while the cries

LY

of the unfaﬂ};iér infant elicited a deceleratory reaction.
Notwithstanding, the work by Frodi and hér colleagues
(Frodi & Lamb, 1980; Frodi et al., 19785; 1981), as well as
the work of Bryan et al. (1984), have shown that unfamiliar
cfies do elicit a similar cardiac aéceleratory pattern in
mothers._ A direct comparison of the find%ngs of these
latter studies to the findings of Wiesenfeld and Klorman
(1978), and Wiesenfeld et al, (1981), cannot be made,
however,‘since familiar cries were not included in either
the Frodi or the Bryan et al. studies.
| Whether psychophyéiological patterns provide support
for the hypothesis that maternal experience results in a
heightened.sensitiQity to infant cry character;;tics is hot
clear. Although Frodi et al. (1978b) reported that the cry

of the preterm infant elicited in mothers greater cardiac

acceleration, in addition to greater increases in skin
o /—/
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conductance levels and blood pressure, than the cry of a ‘é

fullterm infant, these effects have subsequently not been W7
replicated (Frodi et al., 1981). One specific txpe of
ﬁaternal experience was shown in the Frodi et al, 1981
study, however, b?cause mothers of premature infants
responded with more marked physiologicgl arousal than did
m&thers of fullterm infants to~£he-cry of both the preterm
and the fullterm infant. ‘

Similarly, in the Bryan et al. (1984) study mothers
were not found to be particularly sensitive to preterm and
fullterm crilds because no differences in cardiac reactivity
patterns, skin conductance or blood pressure changes were
elicited as a functipnlof tﬁese cries. However, an effect
of materngl.éxperignce was found. Although nonmothers,
like‘mothers, evidenced a pattern -of cardiac acceleration
dzning the-first presentation of the vocalizgtion types,
oﬁl§.mothers continued to show this acceleratory pattern“
when the redponse over all vocalizations was averaged. The
mothers' respons® was interpreted to reflect a general
heightened sensitivity to Infant signals.

Bleichfield and @oléy (1984) in a study of women in
different phases of the maternal cycle also reportéd
evidence of a general heightened sensitivity to an infant
cry as a function of materngl experience. They reported

that unlike the inexperienced groups who decreased heart .

rate after the short initial cry burst, and showed no

-
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significant aceeleration during the secend and longer cry:
L 'burst, the expe;ienced groups showed markeﬁfﬁcceleration
during the second longer burst. It is ﬁifficult to
}nterpret these data, howe¥er, because sebéumed under the"
experienced groups were pregnant mothers, meltkparous'
mothers w;o had recently given birth,.and mothers who had
not‘given birth recently. ‘Maternal state and exﬁe?ience_
may present a serious confound. Moreover, women in the

o

experienced groups were consistently older than the women -

in the inexperienced groups,

While the cardiac data suggest that maternal
éxéerience results in a general heightened’ sensitivity,
there ig/ less evidence that mgothers possess a special
xsenSitiyity to infant cry characterigtiés. Regarding the,
_ latter iésue the data are inclusive, however, because of
the small sample of crles used in both ﬁhe Frodi et al.
(1978b} 1981) studles, and because of tﬁe criteria used for
selectlng the moderate risk preterm cries in the Bryan et

(1984) study. o

In summary, three main problems are evident from ‘the .
dardlac”data. First, in contrast to the flndings on :ﬁ
caregivers' subjective perceptidns of cries,.where
"relatednass" played no sighificant role, "relatedness”
appeare to be one factor that influences the direction of

‘change in mothers' heart rate response patterns.. Cardiac

acceleratlon has also been shéwﬁ in the absence of the
) .\ : \°

e
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, ‘ |
relatedness factor. 'This begs the question of precisely

what is the significance of cardiac acceigration? For .
eiampie, is the acceleration seen within and without the
' [ 4
' ’l relatedness context reflecting a similar process?

%jsicond, the physiological models proposed by- Graham.and

3

Clifton, -and bbristf have not been particularly helpful in

= -

explaining the significance of maternal cardiac response,
- . -~ -

-

since both models present with their own unique problems.
. - : o ¢
It is even, questionable whether these models are appropriate

in the context of infant affective stimuli. One thing that
seems clear, however, is that infant cries are highly
complex gmqtionétiy loqged stimuli. Consequently, in accord
with Wiesenfeld and Malatesta (1982), as well as workers
'outside tﬁé field of research on infant affective stimuli
gé.gu,,Haref 1973), any interéretationtof the ¥esponse to
th&s categéry\of stimuli mué} account for'the cognitive and
\ gffective factors that may be operating on thq part of the
\ listener.
o Th;rd, like the self report data, the cardiac data,‘as
well'ag,ﬁa;? from other physioclogical- indkces have yieldéd
éonflictiﬁé regorts concérning maternal sensitivity to

. ‘ ‘
preterm cries relative to fullterm cries. Consequentfy,

-
—

thi's issue remains to be clarified. The present research
» »

was instigated, therefore, by conflicting repBrts in the

literature concerning (a) the impact of preterm cries 6n

0 - u/ [}
egivers' subjective and physiological responses;

—
. ! o,

]
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‘(B) the chéracteristic physiological response patterns

» ' B »
elicited in caregivers by an unfamiliar infant's cries; and _
. . G

(c) the significance and modifiability of the
‘psychophysiological response patterns eliqited by infant
cries. Two separate sLudies.were conducted toaéddress
these issues. Study 1 was pr;marily concerned with the >
first two issues whiie Study 2 employed more rigorous

methodology in addressing the latter issue.

Q.

i~

L



Experiment 1 ) )

Y

The aversive propertigs of preterm infanté' cries may
increaée the riék for child abuse"(Parks & Collmer, 1975).
It seems impor;ant; then, that caregivers' perception of
these cries be syséematically studied. ‘Moreover, if
cardiac reactivity to preterm cries contribute to behavioral
responses, the éoncurrent monitoring of self reports and
psychophysiolbgical indiges seems called for.

f The work of Friedman et 5?. (1982) suggests that a
certain level of qedical risk must be associated with the
preterm infant in order for its cry to be perceived as
especially aversive. There are ng studies, however, that
have systemétically investigated the relationship between
medical risk and peréeived aversivéness of preterm cries.
The link between neonatal history of medical risk and
caregivers' perceived aversiveness of éries, has already
been established in sever%l studies for fullterm infants.
Lacking, however, are studies that examine reactivity to’
high- and-low-risk fullterm cries in a context wheré both
psychophysiological and self report measures are taken.

C:z;fquently, a systeﬁatic examination ofAthe relation
betwee edical risk and the aversiveness of preterm and
fullterm cries, indexed by concurrent physidlog&cal and

subjective responses is warranted. It is expected that

;hié may provide a more comprehensive understanding of

~
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caregivérs' response to cries. The first burpose of the
féllowing experiment, therefore, was to. analyse, in a
systematic way, the self reports and psychophysiological
;eac£ivity elicited to cries of unfamiliar high- and low-
risk éreierm and fullterm infants.

Specifically, one goal of the study was to determine
whether high-risk preterm cries are perceived as more
aversive than all fullterm criés, or whether the aversive
quality of high-risk preterm cries is only evident when
they are compared to cries of low-risk fullterm newborns.
To achieve this goal, the cries of 4 3-day-old high-
complications preterm, 4 3-day-old low-complications
preterm, 4 3-day-old high-complications fullterm, and 4
3~-day-~old low-complications fullterm infants were
investigated. The present study employed spontaneous
cries, since it was felt that these cries were most
represenéative of thé cries caregivers are frequeﬁtly

; .
confronted wiﬁh. Subjective perceptions of the cries were
assessed by using the Zeskind and Lester rating scgies.
In addition, the zeskind Caregiving /Choices were also
employed since it was felt tpat these would pfovide
information about subjects' behavioral intentions, at
leastlin a covert way.
‘ A second purpose of the studf was to explore
psychobhysiological reactivity to 'unfamiliar cries, and

determine whether the psychophysiological responses to

A}
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pregterm and fullterm cries differed. It was reaéoned that
‘ gseveral findings might ?héd some light on the role of
. psychophysiological processes in adult behaviors. For
example, if the cardiac pattern was differeﬁt for preterm
and fullterm infants, it would provide informatfon about
the sensit§§ity of heart rate as an index of maternal
re;ponse. A relationship between the subjective assessment
; of aversion, covert behavioral intentions (particularly the
intentidn to&terminate the cry) and heart rate Qbuld also
help to éxplain, in part, whét cardiac acceleration
A elicited by cries might reflect. Although this relationship
on the basisﬁof past research Hés been elusive, it is \

conceivable that when stimuli are selected for their uniqué

characteristics, a more clearcut rglationship among

o ~

measures might emerge: Consequently, in order to clarify
the interp;etation of the psychophy&jolog%gal response
,) péttern elicited by cries, infant coos were ;ncluded as °
pleasant infant vocalizations. , o
In addition to heart rate, blood piessure was aiso
£6nitored, since findings on this méasure have been shown
to converge with heart rate findinﬁa (Bryan et al., 1984;
' Frodi & Lgﬁb, 1978; 1980; Frodi et al., 1978a; l978b;a
1981), As an index of general arousal, subjects were askeé
to indicate their level of arousal on a 7-point illuminated v’

scale. This scale has previously been shown to be

sensitive to psychcsocial\stress (Sinyor, Schwartz,
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Peronnet, Brfisson, & Seraganian, 1982), and was also sho;%
to be sensitive in .differentiating infant affective stimuli
in the Bryan et al. (1984) study. Finalf}, primiparous
mothers én? women without maternal experience were compared
since a third purpose of the study wag to clarify phe
effect of caregiving experience on maternal response to
preterm cries.

It was hypothesized_that infant coos and babbles would
be perceived as pléasant stimuli, while crieslwould be
perceived as unpleasant stimuli. Thus, cries would be
rated less favourably than coos on the Zeskind and Lestér
scales. In addition, differences were expected between the
arousal le&els elicited by coos aﬁd cries, and differences
were also expected to emerge on the physiological measures.
Specifically, it was prédicted that cries would increase
arousal levels more than coos, and would elicit greatgr
increases in blood pressure and heart rate. It was also
predicted that the high-risk preterm cries would be
pérceived as more aversive, .and elicit different caregiving
responseg,than‘bbth the low-risk preterm and low-risk
fullterm cries. Thus, the high-risk preterm cries would be
rated more negativeiy on the Zeskind and Lester scales, and
elicit on the Zeskind Caregiving Choices, responses that
were considered to be "more immediately.effectivé in

terminating the crying" than the cries of either low-risk

preterm or low-risk fullterm infants; no prediction was

é?,)



made on the "tender and caring"” dimension. 1In addition,
high-risk preterm cries were expected to elicit greater
increases in arousal level, blood pressure, and heart rate
than the cries of either low~-risk preterm or low-risk
fhllterm cries. It was predicted that these effects would
be strbnger in mothers than nonmothers. Finally, no
hypotheses were formulated about the éffects of the high-
risk preterm cries in contrast to the high-risk fullterm

cries, as well as about the effecﬁs of the low-risk preterm

cries in contrast to the low-risk fullterm cries.

Method o -
Subjects . |
Subjects were groups of age-matched, piddle—ciass,
English speaking (19 Caucasian an@ 4 black) women., They
~were solicited from students, as well as acquaintances of
students of Concordia University. One group consisted of
11 primiparous mothers (mothers' age: X = 27.4 years,

18 - 36 years; infants' age: X = 13.4 months,

range

range 3 - 21 months). The second group consisted of 12
nonmothers (age: X =.25.8 years, fange_f‘;e_- 40 years)
with no prior caretaking etxperience of an infant under 2

o

years for as long as two weeks. All subjects were offered

$8 as remuneration,

Apparatus

The experimental room consisted of a temperature and
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humidity-controlled electrically shielded enclosure (305 cm
X 335 cm, Spectrashield). A‘4-ch§nne1 Beckman 511A -
Dynograph recorder (polygraph) was employed to monitor
heaft rate and subjective arousal level. Heart rate was
recorded using Beckman Dyna/trace ECG electrodes filled
'with Beckman electrode electrolyte, with the signal
processed through a Beckman (Type 9857) cardiotachometer
coup}er.\ The glectrodes were applied to the subject's "
upper body,., specifically the lower center of the back
(reference position), immeéiately over the heart (left side,
of the chest near the sternum), and the rigﬁt side at the
height of the umbilicus. Subjective arousal level was
indicated on a 7-point illuminatéd scale, comprised of a
wooden panel (68 cm x 13 cm) with a series of seven
miniature incandescent bulbs (No., 1819) spaced 7 cm apart
(3 red len;es located on either side of a céntral white
lens) mounted oﬁ the panel. Numbers above the lights rea@
"3, =2, Mel1," "0, "+1," "+2," "+3" with corresponding
labels below the lights reading "ver;)relaxed," "relaxed,"
"slightly relaxed,"” "ﬁow" (central reference égint),
"slightly aroused," "aroused" and "very aroused." The
-scale:was mounted directly in front of the subject. A
4~cm diameter knob fbcdted under the right arm of the chair
in which the subject was seated activated one of the |
correspoﬁaing series of these seven lights. The output of

the dial was fed into one channel of the polygraph to
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provide a record of the dial setting. Digital blood
pressure readings weregobtainéd from a self-inflating
Vita-Stat blood pressure monitor. (Model No. 900-S). A Uher
Report monitor (Model No. 4400) and a Uher Unidirectional
microphone (Model qo. 534) were used fér the master
recording of the infant cries and coos. A Sony Stereo tape
recorder, Three Head Solid State TC-630 (Sony Corp., Model
No. 153722) eqﬁipped with two sets of Sony stereo headphones
was used for experimental presentation of the stimuli.

Stimulus Material and Design

-

Stimuli. consisted of recordinés of the spontaneous
cries of féur low-complications (iow—risk) preterms (PL),
four high-complications preterms (PH), four low-
.complications fullterms (FL), and four high-complications
fullterms (FH). 1In addiéion, there were eight recordings,
of infant coos and babbles (coos). Recordings of the 16
infant cries were made at the St. Mary's Hospital preterm
and newborn nurseries, Montreal, when the infants were
three days old. All infants were undressed and placéa on
a scale for weighing approximately one hour prior to a
échedﬁled feeding. This proceaure'was adopted because it
is known to trigger spontaneous crying in young infants.
The microphone was placed a standard'six inches away from

K\iherinfants, and each infant was given time to fuss and
Ty. Complications status was determined by counting the

number of nonoptimal perinatal and prenatal risk factors




. ’
experienced by the infants according to Prechtl's (1968)

Scale of maternal and parturitional obstetric complications.
Prechtl previously used-léwer scores of cptima1££y as an
index of the degree of risk or insult to the infant's
central nervous system. More recently, other researchers
‘(éarmelee, Kopp & Sigman, 1976; Zeskind & Lester, 1978) in
studies of infants presﬁmed to be at risk'have also

employed the Prechtl Scale. The precise criteria for

- ——— \

assigning high~ and low-complications status were adopted
from the Zeskind and Lester' (1978) study; low-complication
status referred to infants with 2 or fewer nonoptimal
‘conditions and high-complications to those with 5 or more
nonoptimal conditions. Appendix A contains characteristics
of the infants, as well as a list of obstetric -
complications found for the sample.

The mean number of eomplications for the four high-
complications preterms (X GA 35.0 weeks) was 5.5, and for
the four low-complications preterms (X GA 35.6 weeks) the
mean number of complications w;s 1. The four high-
compiications fullterms (X GA 39.6 weeks) had a‘mean of 5.7
complications, while mean comﬁlications for the four. low-
complications, fullterms (X GA 39.3 weeks) was .5. There
were two males and two females in each complications group.

The eight recordings of coos were obtained from 6~ to
12-month~0ld normal healthy infants, in the home; or while

attending the follow-up clinic at the Jewish General

——— &
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Hospital, Montreal. The microphone was held about 6 inches

away from eachbinfant. Sound level analysis indicated that
the intensity of each vocalization (coos and cries) ranged‘
from 60 to 80 db. |

Four experimental tapes (Scotch 3M Audio Recording
Tape) were used. Each tape consisted of six different 30js
vocalizations{ one low-complications and one high-
complications preterm cry, one low-complications and one
high-complications fullterm cry, and two coos (one \
predesignated as a preterm control and the other
predesignated as a fullterm control). The tyo preterm
crieg and the two fullterm cries occupied either the second
and the third or the fifth and'sixth gegments of -each tapé.
The first and fourth segments of each tape were‘always coos.

- Order of presentation of cry type, as wgll as complications

status, was ;ounterSalanced for each group of subjects.

Each tépe began with a series of indtructions followed
by a practice trial consisting‘df two infants' cries. ﬁ?g
‘These two cries (1 30-s segment of a fullterm infant cry
and another segment of a preterm cry) were not included in
the experimental stimuli. 'Each vocalization was sepafated
by a 3-min interstimulus interval, and a 5-min interval
separated practice trials\frqm the first segment of

experimental stimuli.

Subjective Measures

-

Zeskind and Lester Scales (2 & L Scales). The eight
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7-point Zeskind and Lester scales were presented on each
page of an eight-page rating booklet. The scales are -—
(1) urgenf—noi urgent; (2) pleasing-grating; (3) sick-
healthy; (4) soothing-arousing; (5) piercing-not piercing;
(6) comforting-discomforting; (7) aversive-nonaversive:
and (8) nondistressing-distréssing (Appendix B). The
polarity of four scales were teveérsed before scoring.
Hence for all sc%i?s the highest level of aversiveness was

represented by 7-and the lowest by 1.

Zeskind Carggiving_choices. Located at the end of

each page of the Zeskind and Lester rating booklet, wer?
the six Zeskind Caregiving Choices: (1) feed, (2) cuddle,

' (3) pickup, (4) clean, (5) give a ‘pacifier, and (6) wait
and.See. The six caregiviné choices were also presentéd
on a separate page for pdrposes of subjecfs ranking each
choice from 1 to 6 on two dimensions: (a) "how tender and
caring the re§ponse is," and (b) "how immediately effecgive
* the response is at terminating the crying" (Appendix C).
Thus for scoring purposes two ordinal scales on two
dimensions were created, with a score'of 1 representing the
highest rank and a score of 6 the lowest rank.

Subjective Arousal (SAL). The ratings taken from the

7~position dial ranging from "-3" ("very relaxed") to "+3"
("very aroused") were converted for scoring purposes to a
‘1 to 7 scale} with a score of 1 equivalent to -3 and a

score of 7 to +3.
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Psychophysioclogical Measures

Blood Pressure, Systoiic blood pressure (SBP) and

diastolic blood pressure (DBﬁ).readings obtained during the:
last minute of the three minute period of silence preceding

each vocalization served as baselines. Baseline readings

were compared to readings obtained during the vocalizations
] ‘ . L

(stimulation scores), as well gs to readings obtained

immediately after the vocalizations: (post stimulatigﬂ\

-

scores) .’

Heart Rate. Heart rate in beats/minute was obtained

by appropriate conversion of actual measurements of the

-~

interbeat intervals which were then averaged for each l-s

[

interval. Baseline scores were based only on the 10

'

prestimulus seconds preceding the first experimental
stimulus for a comparison with the'%irst 10-s of each of
the six vocalization segmeﬁts.

Procedure '
#

<

Subjects were imstructed not to engage in any Coe
strenuous exercise, coffee drinking, or smoking for a
minimum of two hours prior to the.experiment. Each
subject was tested individually in a 40-min test session,
and hea;d one of four experimental taﬁes. Upon arrival

the subject was taken to the preparatory room where she was

seated and encouraged to relax. The procedure was

explained to her in terms of the various indices being

measured, but care was taken to withhold the specific
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pufpose of the study. Following preparation of the fh1<\/

with alcohol, the electrodes were affixed to the q
appropriate areas. /finally, the subject was asked to fill
out @ brief questionnajre with respect to demographic

- g - k4 -
information: mategnal experience, age, and level of’

L3

education achieved, etcetera (Appendix D). The subject was

then §howh into the experimental chamber where after being

seated in an armchair facing the panel of lights, °

eleqt}odes were connected to the polygraph for continubus‘
heart rété readings, and the blood pressure cuff attached.
Headphones were then placed on the subject, follohing which
the subject experienced a 3-min perigd of silence where she
was encouraged to sit quietly énd'to“try to relax. This
period was designed to facilitate the subject!s adjustment

t

to the tésting chamber and to the vaxious monitors, as well

#

%s to obtain some indication of the subject's nosmal

resting blood pressure and heart rate. Folldwing this

period, stimuli were presented and all subsequent

instructions were communicated to the subject over the

héadphpnqs. Appendix E contains the instructions given to
all sub&ects. In order to facilitate monitoring of the
stimuli the experimenter was also equipﬂgd with a pair of
heqdphones. The subjéct was instructed to indicate her
arousal level Befofe and after each voqélization by turning

the dial below her right hand. Following the subgect

.indicatﬁng her: level of arousal, she was also instructed to

—
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rate each vocalization on the Zeskind and Lester sgaleé

during the first minute of the interstimulus interval. 1In .

t

addition, the subject was told verbally at the beginning- l

“of‘the,seésion that in.the case of cries, after rating
AN . .
each one, she should choose a caregiving response that

seemed most appropriate for the cry. Clear instructions

a2

and a demonstration was given with respect to filling out

" &

the scalgs and iﬁdicating subjéctive arousal level. The
practice trial consisting of two infant cries was then_

given, followed by a 5-min rest period during which the-

?

subject was again encouraged to try to relax. Figure 1
shows how the stimuli were presented, as well as the
experimental protécbl fo;§one subject. Prior to
presentatién of the efperimenQal sounds all instructions
regarding the tasks were again repeated¢ Blood pressure

readings were monitored 1 min prior to each vocalization

after the subject had indicated her level of arousal, and

‘at the b@ginning of each 30-s vocalization to obﬁaiﬁ a
: N

reéding/during.the vocalization, Post vocalization blood:

preséure'meadings were obtained immediately after the
/ -

subjeét had again indicated her level of arousal and had

rated the vocalization. The ranking of the caregiving

-

choices was done by the subject at the end of the session

. . A &
after all vocalizations had been pPresented.
‘ -~ e -
’ <
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Results

Subjective Measures

Vocalization Ratings. - Mean ratings of each tybe of
vocalization as a functiog::; risk level are presented in
Table-l.. Ratings of the vocalizations on each of the
Zeskﬁnd and Lester scales were subjected to separate
analyses of variance (ANOVAS) with infant expegieﬁce group
(mothers/nonmothers) as a between-subjects factor, and |
vocalizg£ion type (preterm/fullterm),, and }isk level (no
risk = coos/low-complications/high-complications) as
within-subjects factors. The ANOVA-source tables are ,
presented in Appendix F. The analyses, along with
subsequent Scheffé testsh indicated that cries were
génerally pg;beived negatively, while coos were pefceiv;d (\\\
pogitively'on all eight scales (p «.0l). The two sets of
control coos, however, elicited different degrees of
positive ratiﬁgs from mothers and nonmothers. The main
effect of risk was significant at the;.OOOl‘level'in each

case: Urgent, F(2,42) = 81.85; Grating, F(2,42) = 273.18;
}

Sick, F(2,42) = 24.60; Arousing, F(2,42) = 188.18;

o
Piercing, F(2,42) 61.38; Discomforting, F(2,42) = 179.58;

Aversive, F(2,42) =:106.40; and Distressing, §(2,42).;
120.89. The main effect of risk on the "Grating" scale was
qualified by a significant risk x group interactiqgi,//’“*\~
F(2,42) = 4w7é, p<.01, a significant vocalization x risk'//

"interaction, 5(2,42) = 3.80, p<.03, and a significant
\\ ' A

N
¥

A
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A

vocalization x risk x group interaction, F(2, 42) = 3.22,

P<.05. These findings reflected the fact that the coos

which . served as a control for fullterm cries received less
positive ratings from nonmothers than the coos which served
As control for preterm cries. A significant vocalization x
risk’interaction, F(2,42) = 3.99, p<.03 also gqualified the
main effgct of risk on the "Diséomfortiné“ scale. It
reflected the fact that preterm control coos’wére given
more positive ratings than fullterm control coos. Finally,
there was a significant vocalization x group interaction,
F(1,21) = 4.91, p< .04 on the "Distressing" scale, and a
significant vocalization x risk interaction, F(2,42) = 3.95,
p¢ .03, aggig reflecting less positive ratings for fullterm
control coos than for preterm control coos.“

Al]l eight analyses were repeated for cry ratings only.
They revealed no main effects or interactipons except for
one- of the eight scales. There was a main effect of
vocalization type on\the "Urgent" scale, F(1,21) = 5.42,
P< .03. This finding r&flected the fact that pfeterm“cries
were rated as more urgent than fullterm cries.

Caregiving Choices. Separate analyses of variance

S ' |
were performed on each dimension with infant experience

'%goup as a between-subjects factor and vocalization type

v P

and risk level as within-subjects factors.
The analysis of the scores on the dimension "how

immediately effective the response is at terminating the
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crying" revealed né main effects of infant experience group,
-vocalization type, or risk level, or any interactions.

The analysis of the scores on the dimension "how tender
and caring the response is" revealed no Qain gfﬁ?cts of
infant experience groug, vgcalization type, or risk level,
but a significant vocalization x group interaction, F(1,16)
=:6.19, p<.02. The interaction, along with verification
from subsequent Scheffé tests, reflected the fact that
- mothers™and nonmothers did not differ in their responses
made to the fullterm cries, but differed markedly in their
responses to the preterm cries. Mothers chose responses
f6?1the preterm cries that they considered much more tende;

and caring than nonmothers did (p< .05).

Subjective Arousal Level. The analysis of variance of

the subjective arousal level scores was conducted with
infant experience grdup as a between-subjects factor and
vocalization type, risk level, and period (pre as opposed
Fo post) as within-subjects faétors.  The ANOVA source
téble is contéined in Appendix G. This analysis, like the
analysis of the Zesk;nd and Lester scales, also revealed a
different response to coos and cries; and no efféct of
maternal experieﬁce. Significant main effects were
obtained for risk, F(2,38) = 79.97, p< .00001, and response
'pefiod, F(1,19) = 130.55) p <.00001, which were both
gualified by a risk x period interaction, F(2,38) = 51.54,

p<.00001. The interaction reflected the fact that cries
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of both risk levels induced feelings of increased arousal,

while coos elicited no change in self reports of arousal

(p <.01).

- «
Psychophysiological Measures )

Blood Pressure. Preliminary anaf&ses of the blood

pressure measures revealed different prestimulus levels of _
diastolic blood pressure for mothers for the different
vocalizatipns, as well as differenf prestimulus levels of
diastol;c blood pressure for mothers and nonmothers. To
eliminate the confounding effect of different prestimulus
levels, change scores were cbmputed by subtraéting each
prestimulus score from the score _during stimulation, as
well as by subtracting each prestfmulus score from the
score post stimulation. Separate ana}yses were then
carried out. on stimulation change scores and post
stimulation change scores, with infant experience group as
a between-subjects factor, and vocq&ization type and risk
level as within-subjects factors.

The analysis of systolic blood pressure stimulation
changé scores revealed no main effects of infant
experience group, vocalization type, or risk level, or any
interactioqs. The analysis of post stimulation scores
. revéaled a main effect of risk, F(2,36) = 3.15, E‘<-05;
and no main effect5 of infant-experience group;
vocalization type ;r any interactions. The main effect of

\

risk reflected the fact that‘while there was only a

e
-

) kY o
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negligible decrease in systolic blood pressure following
coos, there was a marked decrease following the high;
complications cries, and a marked increase following the
low-complications cries.

The analysis of diastolic blood pressure stimulatioﬁ
change scores revealed no main effects of infant experiéhce
group, vocalization type or risk, or any inte;actions. The
andalysis of post stimulation change scores revealed no main
effects of infant experiencg group, vocalization type, or
risk, but a significant risk x group interaction, F(2,36) =
5.47, p<.01. The intéraction reflected the fact that both
groups showed negligible decreases in diastolic blood
pressure after coos, but differed markedly in the change -
elicited following the low-complications, as well as the
high-complications cries. Mothers showed a marked increase
in DBP following low-complications cries and a marked
decrease following high-complications cries. Nonmothers
showed a decreéée in DBP following low-complications cries

and no change in DBP following high-~complications cries.

Heart Rate. Preliminary analyses of heart rate
indicated that only the initial prestimulation baseline ‘
was uncontaminated. Preliminary analyses also revealed a
difference in geﬁeral level of heart rate between ﬁothers
and nonmothers., To eliminate the confounding effect of
different prestimulus levels of hear£ rate, change scores

were computed by subtracting each of the first 10-s of the
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gix vocalization segments from the corresponding second of

the 10-s baseline period. Analyses of variapce'of heart

'
\

rate were then conducted separately for cry vocalizations

and for coos.

Coos were analyzed with infant experience group as a
between-subjects factor, and stimulus control block
(preterm control/fullterm control) and seconds as Qithin-
subjects factor;. The analysis of coos yieldéd no
significant main effects of infant experience group,
control block, or seconds, or any interactions.

Cry vocalizations were analyfed with infant experience .
group as a between-subjects factor and vocalizatioﬁ type,
risk level (1ow-complicationé/high—complications), and
seconds as within-subjects factors (see Appendix H for the.
ANOVA source table). The analysis revealed no main
effects of infant experience group, vocalization type,
risk or seconds. There were, however, several interactions.
A significant vocalization x group interaction, F(1,21) =
6.29, p<.02 was qualified by a significant vocalization x
risk x group interaction, é(l,Zl) = 9.85, p <.005. There
was also a significant vocalization x seconds intefaction,
F(9,189) = 6.08, p«.00001, which was qualified by a
vocalization x risk x seconds interaction, F(9,189) = 2.75,

P <.005. Finally, there was a 4-way vocalization x risk x

.seconds x group interaction, F(9,189) = 1.91, p<.05. As

shown in Figure 2, these findings reflected the fact that
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mothers responded to the high-complicapions preterm cries
with a sharp rise in heart rate from 2 to 3 s followed by a
sharp deéline to 4 s, but their he;;t rate then levelled
off before returning to a level below baseline; nonmothers
résponéed with a slow rise peaking at 7 s. Mothers and
nonmothers responded to the low—complic?tions preterm
cries with a decrease in‘heart rate beginning from iewfls
above baseline. This effect was more marked in nonmothers.
Subsequent Scheffé tests verified that mothers' heart rate

-

elicited by the high-complications preterm cries at'l and 3
\

s dif fered significantly (p<.0l). - ) ¢,

\

Discussion

The data indicated that coos were perceived as -
pleasant, while cries were perceived as unpleasant: Coos
were rated favourably on all the Zeskind and Lester scales,
while cries were rated as moderately aversive. Moreover,'
this effect was also evident in the subjective arousal
level data. Cries of all types induced moderate feelings
of arousal, while coos elicited no.change in feelings of .
arousal. Both the cry percebtidh data and the subjective
arousal level data, therefore, support'the predictions
made regarding the effect of’coos versus érie§: and are
consistent with the findings of Bryan et .al. (1984).

Coos and cries &}so elicited different blood pressure

and heart rate responses. The fact that only negligible
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blood preésure changes occurred after coos, while marked
changes occurred after cries, suggests that coos were not

arousing. fhis finding is comparable to other reports in

———
.

the literature (Frodi & Lamb, 1978; 1986; Frodi et al.,
197éa) that in contrast to blood‘pressure changes that -
occurred during cries, during presentation of infant R
smiles and coos negligible changes occurred. Since no
‘effects were fouﬁd during presentation of the stimuli in
the present study, however, the blood'preséure_findings ‘ L
must be interprete@_y;th caution. Blood pregsure baseline,
stimulation, and‘poststiﬁulétion readings were obtained
ové; a fairly shq&p time interval i9ois). This time span
proved problematic in many iﬁstances for the automated
blood pressure monitor, since there was some delay between
the triggering of tﬁg monitor and obtaining a blood
press@re reading. Consequently, periods in which the
actual readi?gg were obtained tended to overlap. This
overlap ﬁéy'have served as a source of contamination --
possibly masking any effects due to the vocalizations.
Similarly, the finding that coos elicited no change
in heart rate, while cries essentially did, appears to
provide fugﬁher support for the prediction that a )
difference onld emerge between coos and cries on the
-physiological measures when cries were selected for their

.unique characteristics. It is not clear, however, why

coos elicited virtually no response, in contrast to a
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difference in pattern of response from cries. This finding
was not ekpected, and is prcbr%matic. Consequently, like
the'blood pressure finding, the heart rate finding for coos
must be interpreted with caution. Order of presentation of
the coos was not éystematicélly varied in the present study,
which is acknowledged to be a methodological confound. On
the other hand, the response to‘éoos across the subjective
and the physiologicak measures does reveal a consistent
pattern.

_High-riék‘preterm cries were not perceived as
especially aversivé in comparison-to the lpw—risk preterm
and low-risk fullterm cries. In addition, no support was
fdund for the predictidn that high-risk cries would elicit.
carégiving résponses perceived to be more "immediately

effective in terminating the crying,"” and induce more

. feelings of increased arousal than the law-risk preterm

and low-risk fullterm cries. Instead, the only difference
found in the perception of cries was in the "urgency" of
preterm cries compared tb fullterm cries,;and in ad@ition,
preterm cries also elicited from mothers more "tender and
caring" responses than fullterm cries. The finding, in
particu1;¥;-that high-risk pPreterm cries were not perceived
as more aversive than low-risk preterm and low-risk
fullterm cries is inconsistent with the findings of

Friedman et al. (1982). Friedman et al. previously

reported that moderate-risk preterm cries were consistently
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rated more negatively than both low-risk-preterm cries and

é;fullferm cries., It should be noted,.however, that Friedman-
et al. (1982) investigated pain crieg, whiLé the present
study employed spontaneous cfies. Perhaps information
_about risk is conveyed only in a subtle way in the
spontaﬁeous cries of infants. This would suggest that in
the case of the spontaneous cry more fine g;ained or
sensitive subjective measures may be required.

This interpretation is also supported by the fact that

the present study did not repiicate the findings of several
‘studies (Zeskind & Lester, 1978; Zeskind, 1980; 1983;

» a

Zeskind & Huntington, 1984) ﬁhat regprEed that the pain
cries of high- and low-risk fullterm,infant§ were J

,/fdifferen£iated in terms of subjecti?e peréeétions and
caregiving responses: '

Notwithstanding, it is also possible that the'sharp
contrast’ between coos and cries serveq to mask’ the
differences among cries. ‘%his possibility gains some
credence from twd*studies‘which investigated the same
sample of spontaneous cries of temperamently "difficult,” .
"average," and "easy" ;hfants, and reported Qifférenﬁiatio;
among cries on subjective measures similar to the ones uagd'
in the present stué} (Boukydis & Burgess, 1982; Louﬁébury:

& Bafes, 1982). At the same time, it is important to note

that these infants were not defined according to fleonatal

history of medical risk, but by temperament.

-

’,

J— . .
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Although the blood preséure méasurg did not
differentiate the hithrigk preterm cries “from the low-risk
. preterm and the low~-risk fullterm’cries, heart rate did.
This f*gding provides partlal support for the prediction
regarding the physxologléél pattern that would be e11c1ted
by the high-rlsk pﬁiterm cries. ,Moreover, the heart rate
findings provided some support forlthe prediction }hat the
effects would be stronger in motgers than nonmothers.

The heart fate data indicated tgft Both motheré and

. nonmothers discriminate between high- and low-risk preterm

\ cr?g;. “The féct~th§t mothers ;eacted to the onset of the
high-risk preterm cries-with‘marked cardiac acceleration,
however, suggests that they are e;peciallyﬁsensitive to 6?}

characteristics that conyey information about risk. Our

findings conflict with Wiesenfeld et al. (1981), who

fepoqted that cardiac deceleration was the typical responsé'

. . - ’® L4
exhibited by mothers to an unfamilid? infant's cry, while
tﬁg cry of the mother's own infant elicited a unique

. @ .
pattern of cardiac acceleration. The present findings make

clear that cardiac acceleration is not a unique response,

which is elicited only by one's own infant cry. It is
™

. possible that the cardiac acceleration shown in the

Wwiesenfeld et al. study in response to a strangé infant's
cries could have resulted from the identification
7/ * .

requirement offthe task. 1If, in an experimental cdntext,‘

-

a motfer recognizes her own infant's cries, her response

€
».
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to these familiar cries could conceivably interact with, or
evenﬁivershadow reactivity to other unfamiliar infant

'vocalizations.

»

) In conclusion, these findings spedk clearly to the
_issues that were addressed. Regardihg-ﬁhe"relationship
between~medical'risk and the perceived avers;v;ness of
preterm cries, the;gj;as no evid?nce of an association

" between these -on the basis of the subjective measures that
were eméloyed«in the present study. However, this failure
to find an association between medical risk and perceivéa
aversiveness was interpreted only to reflect the fac£ that
in contrast to the pain cry,.in the spontaneous cry,
"risk" characiéristics may be manifested in a more subtle
Qa&. Consequently, differences among the.spontaneous
cries of infants may be more difficult to detht, and may
emerge only through Qery fine grained subjective measures.

'On the other hand, one physiological measure, heart

rate, proved to be particul;rly sensitive, since it
differentiated between thé low- and high-risk‘preterm
\cries. It did_not, however,'differentiate the spontaneous
cries of low- and high-risk fullterm infants. fhus,
another possibiiity is that information about "risk" is

* conveyed differéntly fo;,pretérm and fullterm infants, 1In
éontrast to preterm infants, it is possible that for

fullterm infants, it is only the pain cry, that conveys

unambiguous information about "risk status."
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* The findings of the present study also suggest that

maternal experience influences women's .caregiving and heart

rate responses to preterm cries. The latter finding makes
clear that "relatedness to the infant" is only one factor

that affects the direction.of mothers' heart rate response

-1
[

to cries. Caufion should therefore be exercised when
making geﬁeral statements about the response pattern
. elicited by infant signals.
Finally, the gquestion regardlng the 51gn1f;ganCe of

e

cardiac acceleration remains uqéﬁswered. The systematic
change in mothers' heart rate during the high-risk preterm
cries is consistent with what has been termed a "defensive"

response (Graham & Clifton, 1966). However, the absence of

any peréeived aversiveness, ‘increased arousal levels, oOr
any covert behavioral intentions’ suggesting that mothers o
wanted to "immediately“ terminate the high-risk preterm

N M M ’M\
cries’, make it difficult tg/éﬁuate the heart rate response
\\\ ‘8 e .

exhibited by mothers ta_ the "defensive" response. Further

) d \' / ) -

%
research is, ther%fore, required #o determine the

i

significance of cardiac accelerat}bn in response to cries, -
and the conditions under which it can be elicited. The
; .

seco;a\expefiment examines these issues.
‘ \

P S —— = —
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Experiment 2 /

~

The results of the first experiment did nbpt contribute

significantly to an understanéing'of the meani of cardiac
reéctivity patterns, since no direct relation§hip.ﬁas
vegtablished gétwegn self reports and cardiac responses for
’either mothers or nonmothers. Reéponse patferns, however,
were seen to differ for these grdup;, with mothers'
caregiving and hea?t rate'résponsés evidencing some
qusistency. In a recent study (Zeskind, 1980) it was
suggested‘that mothers' cognitions, through experience with

infants, allows them to translate differential perceptions

of cries into decisive actions. The findings from

~— -Bxperiment-- supports this notion. Furthermore, this -

cognitive‘process seems to be linked, to some degree, to
cardiac reactivity patterns. While these data are merely
suggestive, tpey do iﬁplicate cognitions as a possible -
.facto: influencing cardiac reactivity to cries. Thus, a
systematic analysis of the role cognitive factors plaf in
thé cardiac response elicited bf\sries seems.warranted,
since this may provide a ﬁandle on the significanée of
cardiac responses.

The second experiment, thereforg; had t&o purposes.
First, the study was designed to detéfmine the robustness

of the cardiac response elicited by the hi§h4risk preterm

cries. It was felt that before a, géneral gkétement about -

1

- - $
\ ,
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the physiological response pattern elicited by'high-risk
pretérm,cries could be made, it was essential to first
determine the stability of the response elicited by these
cries. One goal of the study, thus, was to systematically
replicate the heart rate changes seen in Experiment 1 with
a more carefully selected group of subjects, and with a
more refined methodology. A sécond goalwwas to explore
the modifiability of cardiac changes to infant
vocalizations, namel&, could heart rate be altered by
providing subjects with a particular cognitive set? The
basic assumption was that if cardiac acceleratioélcould be
manipulated, it may provide some insight regarding what
cardiac acceleration in the context of infant crying
reflected. It was hoped that the acceleratory cardiac
pattern, typically exﬁibited\by mothers, could be induced
in the inexperienced womén Py providing them with
informatagp,on specific characteristics about the infants.

~

Such effects might shed light upon the role cbgnitive
factors play in the cardiac response to cries.

One way of providing a cognitive set is through
labeling. Two studies have reported on the impact of
labeling upon reactivity to cries. Frodi et al. (1978a)
first shé@gaﬂthathlabeling effectively influenced parents'
perceptions of cries. Moreover, Frodi et al. (1978a) also

repbrted significant physiological changes Andexed by

increases in skin conductance as a function of the label

P - Q
—
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"premature." Subsequently, Donovan and Qea&itt (1984)
reported that mothers with prior experience on an
instrumental task with a cry labeled as "difficult,”
responded with poor performance on a subsequent cry
termination gagﬁ. The effect of labeling on heart rate
respdnse to cries has not been investigated.

Experiment 2, therefore, consisted of two trials: a
baseline or no information trial, and a labeling trial
designed to éffect a change in response patterns. Thus the
high- and low-risk .cries were presented on the first trial
in the absence of any specific cognitive set, and on the
second subsequent trial, were presented in~6ne of three

“conditions: 1) corréctly labeled as a function of the

 infants' risk (high/sick; low/healthy) and gestation
(preterm/fullterm) status; 2) incorrecﬁly labeled; and
3) without label (control group). The correct, incorrect,
and no label cries were presented ﬁo equal proportions of
the sample of subjects, to determine whether the
differential reactivity to same stimuli could be elicited.
Risk stgtus\wgs defined as "sick" and "healthy" because it
was felt that %his Iabel would have more immediate
significance for the subjects. Since one goal of the study
was to replicate the findings from Experiment 1, the saﬁe
16 high- and low-risk preterm and fullterm cries were
presented in Experiment 2:

’

Experiment 2 also differed from _Experiment 1 in
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several important ways. Regarding the issue of subject
selection, Frodi et al. (1981) previously showed that
mothers of preterm infants, and mothers of fullterm infants
respond somewhat differently on psychophysiological

‘measures. Mothers of preterm infants exhibit
hyperreactivity. GConsequently, Experiment 2 controlled for
this factor by investigating primarily mothers of fullterm
infants. In addition, in order to make the study
comparable to other reports:°in the literature, mothers of
one infant, 13 months of age or younger, were investigatéd.
Further, an attempt was made to address some of the
methodological issues which were raised in Experiment 1.
For instance, to explore the possibility that the failure
to find:differencés among cries on the subjective measures

¢ was attribuéed to the contrast effect created by coos,
coos were not included as stimuli in Experiment 2. It was
thought that if cOO0s did mask differences among cries,
then in the absence éf coos, differences among cries might,
emerge more readily.

L4 With regard to the measures employed, the Zeskind and
Lester rating scales, the Zeskind Caregiving Choices, and
the general {Pdex of arousal level were all retained,
;ince~in the gpsence of coos, the sensitivity of these
measures might éhange. Blood pr;ssure was not investigated
in Experiment 2 because unlike heart rate it did not

"

differentiate meaningfully between the high- and low-risk
\ : -

/

-~
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preterm cries, or between the high- and low-=risk fhllterm~
cries. ‘Finally, the method of monitoring heart rate was
refined by incorporating a compute£ assisted digitized
data-logging procedure. *

It was hypothesized that in the absence of coos, the
high-risk preégzy cries would be perceived as more aversive, ,/—\\
and elicit caregiving responses which are perceived as more
"immediately effective in terminating the crying" than low-

risk preterm and low-risk fullterm cries. Again no___

hypothesis was formulated for the "tender and caring"

«caregiQing dimension. In aadition, it was hypothesized

that high-risk preterm cries would elicit gfeater increases
in arousal levels, and as in Experiment 1, elici& marked
cardiac acéeleration c0mparéd to low-risk preterm and low-
risk fullterm cfies. Mothers were again expgcted to' show
stronger effects than nonmothers. As in E;beriment 1, no
hypotheses were formulated about the effects of the high-
’

risk preterm cries in contrast to the high-risk fullterm
cries, as weli as about the effects of the low-risk
preférm crie§ in contrast ‘to the-low-risk fullterm cries.

Few specific predictions were made concerning
labeling, since this aspect of the experiment was
essentially exploratory in nature. With regard to. ratings
on the Zeskind and ﬁester scales, it was hypothesized that’

mothers given the correct labels would increase their:

negative ratiﬁgs of the high-risk préterm cries; negative
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ratings were also expected for the high-risk fullterm cries.
In addition, both these cries were expected to elicit
lcaregiving responses perceived as more "immediapely
effective in terminating the crying," and inducé‘}ncreased
feelings of arousal in mothers given the correct label. No
predictions were made on these measures regarding the
effect of labeling on motheré in the incorrect or reversed
(e.g., high-risk preterm/healthy fullterm) labél

condition. Nonmothers given the correct label were
expected to evidence a similar pattern on the subjective
measures as mothers given the correct label. Nonmothers
given‘the reversed labels were also expected to exhibit the
same pattern of response as moéhers in the cérrect label
condition, but to the low-risk preterm cries (labeledgsicki
fullterm) and to the low-risk fullterm (labeled sick
preterm) cries..

With respect to heart rate, mothers given "the correct
labels were expected to exhibit greater cardiac
acceleration on trial 2 to the high-risk preterm cries
than on trial 1. A pattern of cardiac acceleration
elicited by the high-risk fullterm cries, was also expected
in mothers given the correct label. Similarly, nonmothers
given the correct. labels were also expected to show a
pattern of cardiac acceleration to the high-risk preterm

cries, as well as to the high-risk fullterm cries. Again

no specific predictions were made regarding the patterns
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that would be elicited by the two high-risk cries in mothers
when they were given the reversed 1;bef. Like the
predictions on the subjective measurgs,‘however, nonmothers
givén the feversed labels were ekpg:ted to show cardiac
acceleration to the low~risk preterm, and to the low~-risk
fullterm cries. Finally, it was predicted that there would

-

be no change on any measure across trials for subjects in

C, -

the no label condition.

N Method

Subjects o .

5ubjécts were again two age-matched groups of Caucasian
middle-class English speaking femaies, solicited through
advertisements placed in newspapers. One group consisted o
of 24 primiparous motheré (X age = 27.9 years; age range =
20 - 36 yeérs) each with é fullterm infant (one infant was
four weeks premature), thirteen months of age or Qnder
(X age of infant = 7.3 mos; age range = i.s ~ 13 mos). The
second group consisted.bf 24 nonmothers (X age = 26 years;
age range%= 20 - 39 years) with .no prior caretaking

experience of an infant for as long as two weeks. All

subjects. received $15 as remuneration.
-

Apparatus

The experimental room and equipment remained similar
4

to that described in Experiment 1 with the. following

changes. The analog output from the Beckman 511A Dynograph

g
e



and Sony TC-630 (sound'proqessed through an EMG couplér;
Typé’98§2A) recorders were fed into a Transduction ;Modelf
No. PCB;00819) board, mounféa in an IBM PC chassis. This
configuration providgd digitalized readings of heart rate,
as well as the auditory stimuli. In addition, located at
floor level, approximately 90 cm away and slight/ly right of
the armchair in whiéh the subject was seated, was a S;ny
stereo speaker (Model No. RD-5) over which the stimuli‘and
all inétructioﬁs were now presented. Finally, the biood
préssure recordings which were'obta;neg in Experiment 1

were not included in the presént experiméht.

Stimulus Material and Design

Stimuli consisEed of the same 16 infant cries used in
Experiment 1. ‘Four sets of four, or 16 egperimental tapes
(Scotch 3M Audio Recording Tape) were now generated. The
first four tapes (Al-4), as in Experiment 1, each
consisted of 4 differeﬁt 30-s cries: one high- ana one

low-complications preterm infgnt cry, and one high- and

one low-complications fulltérm infant cry. However, order

of tapes Al-4 was .now systematically varied to meet the
requirements of balanéed randomized latiﬂ square (each
order consisting of the cries of four different infants).
Thus, for example, of the four low-risk preterm

’.
recordings, one may have occurred first on tape Al,

another may have occurred second on tape A2, the third,

third on tape A3, and the fourth, fourth on tape A4. 1In

3
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addition,'therexgas the constraint that no two preterm or
no two fullterm cries were played in succession (Table 2
contains the four‘sequenceé of the latin sgquare that were
used). Each of tapes Al-4 had an identical second, third,
and fourth tapé (Bl-4, Cl-4 and Dl-4, respectively)
consist%?g of the samé four cries recorded in the same
sequence: Cries, on tapes Bl-4, however, Qére cof?ectly
labe;ed on tape, while cries on tapes Cl-4 were incorrectly
labeled. Finally, cries oﬁ tapes Dl1~-4, like cries on tapes
Al-4, were not labeled.

'Tapes Al-4 began with a_ series of instructions—™ —°

followed by a practice trial consisting of the two infants'

cries used in Experiment L. Like Experiment 1, these two

cries (1 30-s segment of a\fullterm infant cry and another'
segment of a preterm infant cry) were not‘incl%agd in the
expérimental‘stimuli. ‘'The four experimental stimuli were
separated by S5-min interstimulus intervall (I§I), andha“
5-min interval separated the practice trial from the first
segment of experimental sfimuli. The S;min ISI was a
change implemented in contrast to the 3;min ISI employed

in Experiment 1 becdause contqmination of heart rate -
baselines for the different vocalizations was detected in
Experiment 1. All instructions given on tapes Ai-4 were
suﬁmarized'and repeated on tapes Bl-4, Cl-4, and Dl-d with
the exception of the practice trial. Tapes Bl-4 énd Cl~-4

also contained additional identical instructions.’
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Table 2 -
’Sequenc;s Employed for Stimulus Tapes .
Orders
Subject s 1@ -2b/‘ 3¢ 49
1 - 12 HF LP LF HF
13 - 24 LP LF  HP HF
25' - 36 LF "~ HP HF LP
37 - 48 HP HF LP. .- LF
—— ‘ aOrder fpr TaRes Al, 51, C1l, D1
?Grder—£0r~Tapes A2, B2, C2, D2
: “ Corder for Tapes A3, ‘B3, C3, D3
forder for Tapes A4, C4, D4. . .

B4,

~_
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Interstimulus—intervals were also of 5-min durations fo}’

all the B, C, agd D tapes. B

Measures . : | . ‘ &?
"The scoring of‘the subjectivg arousal level (SAL)

ratings on the eight Zeskind and Lester scales (Z & L

-

scales), as well as the six Zeskind caregiving choices

remain as outlined in Experiment 1.

——

Heart Rate. Cardiac response was determined online T ,

py the computer which measured_interbeat intervals in
milliseconds and‘subgeéuently converted them tbwheart féte
in beats per minuteé. “The last 10 § preceding each
experimental stimulus constituted baselines for comparison
to each of the first 10 s of the cOrrésbénding stimulatign

period.

Procedure .

Instructions requesting that

any strenuous exercise, coffee inking, or smoking-fobj;

minimym of two hours~prior to £he experiment were again
given. subject was’tested in a single 901min~tes£;w
session, each session consisting of two trials. Each

subjec£ heard four infants' cries rebeatqd over two trials.
All subjects heard one of tapes Al-4 on trial 1, followed

by one of either tapes Bl-4, Cl-4, or D1-4 on trial 2. For ;
example, subject may have heard either Al/Bl, Al/Cl, or ;

Al/D1. Thus, on trial 1 six mothers and six nonmothers

heard the same four infants® cries on one of the first four



N : \ ,
. < : ' \ - > i
\ experimental tapes Al—4. Subseq?entry on trial 2 two .

&
N ,/ mothers and two nonmothers were randomly assigned to’'one of

“tapes Bl-4, CIl[-4, and D1-4, where they llstened to the same
k———- ! ? - .
four cries previously heard., Upon arrival the subject was

tgken to the preparatory room where she was seated and

»

~;¢ncouraged to relax. The procedure was explained to her in
. éﬁéms of ;he various indices being. measured and the number
of trials involved, b#% care was taken to Qithhold the
{ specificxg\»pose ‘of the study. Following preparation of
é;f the skin with alcohoi the electrodes were afflxed to the

\ ¢ : -

\ appropriate areas, and* the subject waeiasked to fidl out .

'the‘brief demographic questionnaire as in EkXperiment 1.

. ’Thejfubject{s blood pressﬁre was‘then checked as a Te
_q? ;geoautionaqy.measure to ro}e ou ab; cardiovascular o
disease. The subject was then shown into the experimental ﬁﬁ 2
@ chamber ,where after belng seated in an armchalr fac1ng the. f {*

o

. panel ofé};dhts, she was attached to the polygraph for ég,

contlnuo s heart rate readings. Following the 5-min.
adaptg%}on perlod stimuli were presented, and ‘all

subsequent lnstructlons were communicated to the subject

i

i .
over 'the speaker. Append!x I contains the instructions

A a ‘ -
whichuwere give?-to all subjects prior to trial 1. The

. instructxons which were given to’subjects prior to trlal 2
o are dontained in Appendlx J. On trial 1, the subject was
'instructed to indicate heér ‘aroushl 1e;el before and after,
eacﬁ cry bY.tpfning the dial below her right han?. E’F wae

¥ad , . , .

o . 2
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also instructed to rate and select a caregiving response

L4

for each cry during'the/first minute of silence that
followed the cry. Clear instruﬁtioné and a demonstrétion
was given &ith respect.fo filli;g out the ratiﬁg sca}e and
indicatingfsubjectiye arousal level. The practice trial
consisting»gf two infant crie§ was then given; followed byl

ar 5-min rest period during which the subject was encouragé&

‘to relax. Prior to the presentation of the experimental

"sounds on trial'l, all instructions rege:fi?g the task were
e

again repeated. The presentation of the stimuli and the

| 4

experimental protocol used -are shown in Appendix K.

. The instructions for triad 2 were given following a
'10-min break. The basic instructions given on trial 1
regarding the subject indicating her arousal level, the

ratingé on the Zeskind and Lester scales, as well as

e 1
2

selecting a caregiving response for each infant cry were
repeated. 1In addition, the subject‘listening to cries on
one of either tapes Bl-~4 or Cl-4 was told}that each‘of the
four 30-s cries she heard represented 6ne of -the categories
of: healthy preterm, sick preterm, healthy fullterm, and
sick fullterm. The subject was told that befofe each cry
was heard the ideﬁtificatiop would be*given.~ Following
these instructions the subject experienced 5 mins of
silqnce,.at the end oflwhich she'was told, that the trial

would Bégin. This was followed by another 4 mins of

sifenﬁ%, then—the subject was requested to indicate her
. P i
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arousal level, and the fjrst experimental stimulus was

-

identified. Another minute of silence followedvat the end
of which the first cry was‘pfesented. 2‘§hird of the
subjects in each group (8 mothers, 8 nonmothers) had the

cries correctly identified: high—risk-préterm/sick preterm,

-

low-risk preferm/healthy preterm, hi?ﬁ—risk‘fulltermléici'
fullterm, and low=-risk fullterm/healthy fullterm. Another
third of the subjects (8 mothers, 8 nonmothers) had the
cries incorrectly identified: the two preterm cries were
identified as fullterm cries and vice,versa, and high—fisk/'
sicklwas identified as low-risk/healthy and vice versa. For
example, low-risk preterm was tdentified as sick fullterm.
For the remafning 8 subjects in each group who essentially

served as a control, following the instructions and a 4-min
N -

é:tif/gbey were required to indicate their level of .arousal,

/://a d after another minute of silence the first cry was

presented without identification as in trial 1. Upon
completion of the task aﬁpjects were requested to rank the
caregiving responses for both trials. Subjects listeniné -
to the B and C tapes were also asked to rate on a scale of
1 to 7 how appropriate they felt the identification was

for each cry. This rating scale, sthn in Appendix L, was

designed to determine whether the subject accepted the

»label given to a: particular cry. ¥Finally, all subjects°Were'

debriefed regarding the infants from whom the cries were

recorded. ‘ ‘

A s
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Resultsw

Analyses for Trial 1 Scores Only

\

Subjective Measures

¢
Analyses of variance were first conducted on each

measure for trial 1 only, in ordef to determine whether the
effects found for Experiment i wefe replicated, as wall as

to determine whqther other effects among cries had emerged

in the absence of coos.

Vocalization Ratings. Mean ratings of each type of

cry as a function of risk level are presented in Table 3.
Ratings of the cries on each of the Zeskind'and Lester
scales were s;bjected to separate analyses of variance with
infént experience gfbup.as a between-subijects facto#, and
vocalization type, and risk level as withidfsﬁggécgs
factors. None of the analyseé revealed an effect of
maternal eiperience, voca&i;at}bn type, or risk level, and’
there were no interactions except on one of the eight :
scales. A significant risk x groué interaction, F(1,46) =
4.38, p ¢.04 was revealed on the "Piercing" scale, which
refleéfed the fact that mothers and, nonmothers did nosm- ;
differ in their ratings of the high-risk cries, but
diffFred in their raﬁings of "the low-risk cries. Mothers
rated the low-risk cries to be more "piercing"” than
nonmothers.

-

Caregiving Choices. Table 4 shows the means of the

P i . .
responses made to the cry types as a function of risk

[} . 9
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* Table 3
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Table 4 '

Vocalization
Dimensions Preterm Cries Fullterm Cries
s
L Comp. H Comp. L Comp. H Comp.
*Immediately 2 B £ P 2 B £ 1P
effective in '
~terfinating .
the crying* 3.1 2.9 1.7 2.9 2.9 2.3 3.2 3.l
$.D. 1.5 .1.8 1.0 1.6 1.6 1.2 1.7 1.9
"Tcndcz‘ and . . :
taring” - 3.1 3.3 2.0 2,7 3.1, 2.5 3.7 2,9
§.D. 1.3 1.6 .8 1.4 1.8 1.4 1.8 . 1.7
AE)tp-ricm:oc! caregivers (Mothers) .
BNomm:t:.hu-n . . g
o ‘4 .
. Y
. A Y
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-

level. Separate analyses of variance were performed on each
- dimension with infant experience group as a betwégn-subjects
factor, and vocalization .type, and.risk level as wlthin-

subjects factors. The ANOVA source tables are presented in
Appendix M. — |
The analysis'conducﬁéd on scoras for the dimension "how

immediately effective the response is at terminating the
crying" revealed.no main effécts. A sigﬁificant ' o
vocalization’x risk interaction, §(1,42; = 8.46, p< .0l was
found, hqweveé, attributed to the fact that both preterm
high-risk and fullterm low-;isk cries glicited responses
that were considered m6fé,5effective in terminating the’

' crying" than responses elicited by the fullte;m high-risk
and preterm low-risk cries. Scheffé tests, however;

;

indicated no significant. differences between the
"effectiveness" of the responses made for the cry tYpes.
Two interesting trends approached significance. A
vocalizatipn X group trend, §(1,42) = 3.12, RE<.08
indicated that mothers chése responses that they considered
more "effective in terminating the crying" for preterms
than for fullterms, while nonmothérs chose reSponses that
they considered qually "effective" for both cry types. A
risk x group 'trend, F(1,42) = 3.32, p ¢.07 revealed also
that mothers considere@ Fﬁeir resgo%ses choseg for the
‘high-risk cries as.mudh more "efféctive" than their

résponses chosen for the low-risk cries, wh.le nonmothers

¢

~ .
e 1
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did not differ in the responses they made to cries &f the
two risk types. |

‘The analysis on the dimension "how tender and caring’
the response is" also révealedfno main effects. Th%fe was,

however, a significant vocalization x group interaction,

F(1,42) = 9.53, 'p<.004. The interaction, along with

subseauent Scheffé tests, revealed that mothers chose
responses for the preterm cries that thej believed were
more "tender and caring” than the responses they chose for
the fullterm cries (p <.0l), while nonmothers did not differ
N
in their responses made to the two‘cry‘types. The
u

vocalizﬁlion X risk interaction was alsé significant,
F(1,42) = 10.74, p<.002, and was attributed to preterm

high-risk cries eliciting the most "tender and caring"

-responses of the four cry types. Scheffé tests, however,

indicated significant differences between the responses
for preterm high-risk and preterm low-risk cries, and
\ v

between preterm high-risk and fullterm high-risk cries
i

(p< .05 in each case), but not between the responses made
¥

to the preterm high~risk and the fullterm low-risk cries.

Subjective Arousal Level. The analysis of variance

of subjective arousal level was.conducted on change

scores computed for each cry type by subtracting the

appropriate pre arousal levelrscore from the post score.

The analysis conducted with infant experience group as a
¢

betweentéubjeqts factor, and vocalization type, and risk
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level as within-subjects factors, yielded no significant

"main effects or any interactions.

Psychophysiological Measure

Heart Rate. The analysis of variance of heart rate

was conducted on change scores which were computed by
subtracting each of the 10 s immediately preceding éeach cry
from each of the first 10 s of the eorresponding cry. The
analysis was conducted with infant experiegce group as a :
between-subjects faceor, and vocalization type, risk level
and seconds (10) as a wiehin—subjects factor (see Aépendix
N for the ANOVA source table). No main effects of infant
experience group or risk level were found. Significant
main effecte,*however, were found for vocalization.type;
F(l1,46) = 6.39, P <.01, aqd second;, F(9,414) = 8.46,

P <-00001. The effect of vocalization was attributed to a
slight increase in level of heart rate elicited by preterm
cries, while fullterm cries elicited a decrease in level
of heart rate. The main effect of seconds was qualified'

by a group x seconds interaction, F(9,414) = 2.35, p«<.01,
reflecting dijferencee in the ca;diac response patterns
exhibited by melhers and nonmothers over the first 2’to 5 s
of'stimulatioﬁ. As shown in Figure 3, mothers responded to
the cries, overall, wi%h a pattern characterized by a sharp -
decrease at 2 s, rising to a le&él slightly above baseline

af 4 s, followed by a gradual decline to levels below

baseling for the remaining 6 seconds. Nonmothers, on the
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other hand, exhibited a patterh characterized by a steady’
rise that peaked at 5 s at a level way above baseline, a
subsequent sharp decline to levels bélow baseline at 7 s,
which was maintained for seconds 8, 9, and 10. Scheffé
tests confirmed significant differences between the grouﬁs
in heart raté, at 2 and-5 s (;3(.01), and at 3 and 4 s ’
(p ¢.05). Also revealed were some trends %gat approached

significance: a main effect trend for risk level, F(1,46)

= 2.99, p«.09, a vocalization x group x seconds trend,

il

F(9,414) 1.79, p «.07, and a risk x group x second trend,

F(9,414)

1.69, p «.09. The vocalization x group x ;
seconds trend, displayed in Figure 4, reflected the féct
that the mothers"initial response to the onset of fulléerm
cries was marked cardiac deceleration, while‘préterm grié%
elicited periods of unsustained cardiac acceleration;
nonmothers, unlike mothers, exhibited a'pattern
characterized érimarily b?scardiac acéeleration to both
preterm and fullterm cries. The acceleratory pattern
elicited by pretermg in nonmothers, however, was much more
marked than the péttern elicited by fullterms, since
preterms elicited a peak at a higher.level, and as well,
there was some neéligible decrease to the onset of the .
fullterm cries.

Similarly, the risk x gfoup X seconds trend shown in
Figure 51reflected the faét that nonmothers exhibited

.

primarily marked cardiac acceleration to cries of both risk

- . -



MEAN HEART RATE CHANGE (B8PM)

-

MEAN HEART RATE CHANGE (BPM)

Figure 4.  Trial 1:

NONMOTHERS

(Trisl 1 only)

-1
-2
-3 : *

. -4~

1 2 3 4

0 PRETERM

L]
S °® 7 8 9 10

SECONDS
+ FULLTERM

.
-

MOTHERS

(Trial 1 baly)

0 PRETERM

q

trend for mean heart rate change iBPM).

SECONDS
004 FULLTERM

81

Vocalizatién by group by seconds

[
.
e



*

BT Ty v

8 S

T

(Trial 1 only) |\
‘ -y

3

2 -4

-

1

-t -

-

MEAN HEART RATE CHANGE (8PM)
[-]
1

-2
- -
-
a
-5 Y T - Y T T Y : Y ‘l T ¥
] 2 3 4 L ] 7 8 9 10 :
a SECONDS
o LOW RISK 4 MHIGH RISK
. MOTHERS '
(Trial 1 only)
4 -

-t

-2 o

MEAN HEART RATE CHANGE (8PM)
o -
.
»

=34

. . 1

4 &
-3 Y T J Y T T T L1 Y ¥

1 2 3 4 L] e 7 8 " 10

SEOONDS
O LOW RISK 4 HIGH RISK

.. * ) . \

Figure 5. Trial 1: Risk by group by seconds trend

for mean heart change (BPM)~ r

~



‘ ) .83

EY

types (QTEhough the onset of tﬁe low-risk cries did.elicit
negligible cardiac deceleration). Mothers, on the other
h;nd, showed marked cardiac deceleration to the onset of
the low-risk cries, while the pattern elicited by the high-
risk cries was less wefl defined; the high-risk cries

!

elicited in mothers a negligible decrease to the onset, -

followed by definite but only slight acceleration.

Analyses for Trial 1 and Trial 2 Scores

To determine whether a change was effected in' the /
sﬁbjects' performance as a functioﬁ of the‘labéﬁang
pré&edure,‘subsequent analyses were repeated for al{
measures with trials 1 and 2 included. Consequently,'the
analyses were conducted on data for the six su?gronps
(N = 8 per group) that were created on the basis of the —
random assignment of subjects to the three treatment

’ 2

conditions on trial 2. The analyses were conducted with

]

infant expeprience group (2): mothers/nonmothers, and
- ?

~

labeling conéition (3): correct label (CL), incorrect

1abe£ (INCL), and no label (NL) as between-subjeéts ’ '
'factors. Vocalization type, risk level, and trials (2)},

agai% served as within-subjects factors.

Subjecfive Measures

kol I

Yocalization Ratings. Ratings of the cries on each of>—-

the Zeskind and ‘Lester scales were again subjected to--
' f n‘}w‘b . ’ ) i .
separate analyses of variance. The anabyses of variance .
' 4
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indicated no effect pf maternal experience, vocalization

‘type; or risk lgv;i. The main efféct'of’trial was
__‘Fignificant on‘six of the eight scales with a

nonsignificant trend oﬁﬂ? seven£h scale: Urgent, £k1,42) é

8.11, p «¢.0l; Grating, E(l,42)j= 5.68, p <.02; Hick,

F(1,42) = 31.93, p<.00001; Piercing, F(1,42) = 11.28,

\ )
P ¢-002; Discomforting, F(1,42) = 8.57, p<.005; Aversive,
F(1,42) = 7.07, p¢.0l; and Distressing, F(1,42) = 3.24,

o

P < .08. These effects are attributed td the fact that
cries were generally rated more negatively on trial 2 than
7 they were on-trial 1. The main e€ffect of éonditién was
also significant on three scales: Grating, F(2,42) = 4.15,
R <-02; Arousing, F(2,42) = 4,03, pg.D2; and ﬁisqomfort;ng{
F(2,42) 5'4331,'2\:.02. Inspection of the means iahiCAEed
that of the tﬁree condftioqs,'subjects/g{;;; ﬁhe'incor;ecé
label consistently ;ated the cries least negatively.
Spheffé tests confirmgd differences betveen subjects"

ratings, however, only for the incorrect versus the correct

labeling conditions, p .01, for the "Arousing" and

¢ . .

"Discomforting" scales, and p <.05, for the "Grating" scale;
| The analyéés on seven'oﬁ the eiqht scaIes.also °
revealed a significahé risk x t{{gl X condition
interaétion, with a nonsignificant trend on the eighth
scale: “Urgent, F(2,42) = 8.36, p<.001l; Grating, F(2,42) =

3.37, pg-04; Sick, F(2,42) = 25.04, p <.00001; Piercing,

F(2,42) = 4.09, P<¢ -02; Discomforting, F(2,42) 3758, T

e



' p <.06. The interaction on each scale (two of which are

k4

J
4

p .03; Aversive, E(2,42) = 4.74, p ¢.01; Distré;six;g,
F(2,42) = 3.52, p<.03; and Afousiqg.~2(2,42) = 3.05, «
depicted in Figure 6) 1§/attributed to the fact that while
subjects in theJ;o label condition rated the low- and high-
risk crigs equally unpleasant on trial 1, and madé no ’
sighificant chanées in ratings of either type.on trial 2,
ex¢ept for two scales; subjects in the labeling conditiéns
rated Ehe two risk types equally on trial.l, but
consistently changed their ratings éf a particuléf'risk
type on trial 2. On trial 2, subjects given the correct

]

1abe1'e£th§r did not cﬁange their ratings of thellow-riskti
criés;'o; efée rated them less negatively, but .they
cénsistentiy rated the high—risk criés more nega£ive;y.
For subjecés given the incorrect (réyeréed) lape} the
conv;rse occurredr While their ratings of the High-risk
cries on trial 2'eitherlremained‘the same as on trial 1, .
increased ka significant increase was found on one scale),

or decreased slightly, their negativé rétings af the low-

risk cries wére consistently increased. Scheffé tests

indicated signiflcant differences bgtwéen trials for the \

o — —
subjects' ratings of the high-risk cries, in the correct 1{ °

~_~__labeling condition, and for the low-risk cries, in the
o

incorrect labeling condition on the scales: Urgent, Sick,
\‘ .

-

Piercing (p«.01) in each case, and Discomforting (p¢ .05

& .01, respectively). On the "Grating" and "Aversive" * ;3

P
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scdles, significant differences between trials werenfound
only for the high- risk cries in the correct labeling {
condition (E'< 01 in‘each case). Flngxgy, significant
differences were found between trialéAogly for the low-risk
. cries in the incorrect labeling condition on the scale:
DistresPing (p< .05). ' ‘

Okherfeffects revealed from the analises on the rating
scales‘included a vocalization x trial interaction, F(1,42)
= 6.44, é«{.Ol, that'qualifie§ the main éffect of trial on ‘
the "Urgent" scaléﬁ The interaction reflected the fact
‘that while pretefm and fullterm cries were rated equally
"urgeng"'on trial 1, fullterm cries eiicited more "ufgént"
ratings on trial 21 The main effect of condition on the
"Arou;al" scale was also qualified by a vocalization x
condition interaction, F(2,42) = 3:62, p < .03. “Scheffé
tests indicated that subJects given the incorrect label |
rated preterm cries as less arousing than subJects in both
the correct and no label conditions (p <.01), and thé
‘fullterm cries asuléss arousing than subjécts given the
correct label (p <.0l). Subjects in the correct and no -
label conditions did not differ in their ratings of the
_ cries. Finally, E?e analysis of the "Piercing scale" also
revealed a,significant vocalization x group interaction,
F(1,42) = 4.33, R‘(.b4, a significant vocalization x group
x condition interaction, F{2,42) = 3.24, p <.05, and a

significant vocalization x risk x group x condition
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tnteraction, F(2,42) = 4.02, p¢.02. These effects -
reflectéd a difference between mothers' and nonmothers' in
the correct labeling condition ratings of the high-risk
preterm cries, a difference between mothers' and
nonmothers' in the ihcorrect_labeling condition rating% of
the iow-risk'fu;lterm Eries,‘as well Ss a differénce
betyeen mothers' and nonmothers' in the no labeling -
condition ratings of the fullterm high-risk cries.

Schéffé tests reveAIed that for t@e correct labeling
cghdition,'nonmothers rated the high-risk preterm cries as
siggifigpntly.:;re pierciﬁg than did mothers; mothers, on
the ?thér hand, ragéd the fullterm high-risk cries as
signific;ntly more piercing than preterm high-risk cries ~
(P< .01l in each case). For the incorrect labelihg
condition, mothers rated the low-risk fullterm éries
significantly“more é}ercing.than nanothers did, while for
the né labeling condition nonmothers rated the high-risk‘
fullterm cries.significantly more piercing than did
mothers (p« .01 in each case). .

(

were performed on each dimension. The analy

Caregiving Cheoices. Separate analyses of variance
§£s of scores
oﬁ the dimension "how immediately effective the response
is at terminating the crying" revealed no main effects of
infant experience group, condition, vocalization type,
risk level, or trial. A.significanﬂ vocalization x group

interaction, F(1,37) =,7.29, P< .01 was found; reflecting
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the fact that while mothers chose caregiving responses for

the preterms that they believed were significantly "more

~

effective in terminating the crying"ﬂthan responses they
cho;e Eor the fullterms (Scheffé test: p ¢ .05), nonmodhers
did not differ in their responses chosen for the fullteﬁh
and preterm cries. A significant vocalization x risk
interaction, F(1,37) = 4.08, p <.05 was also revealed.
Although visua1°in§§ec£ion of the means indicated that of
Qhe four cry types, responses considered to be most
effective in terminatiﬁg the crying were selected for criesb
of the‘preterm high-risk infants, Scheffé éeéts yielded no
%ignificant differences in "effectiveﬁess" among responses .

for the cries. Finally, a risk trial x group interaction,

F(1,37) =5.07, p< .03 was found.\ _The interaction was
attributed to the fact that while nonmothers did not differ
in -their responses made to the twq risk types on both
trials, mothers did not differ in their responses on trial 1
but chose responses for the low~risk cries on trial 2 that
thej considered more "effective" than the 6nes they
selected oﬁ trial 1 (p< .05).

‘ The analysis of variande of scbres on the dimension
"how t;nder and caring the reéponse is," revealed no main
ef?ects-of infant exberignce group, condition, vocalization
typ?i/;r risk level, but a main effect of trial, F(1,37) =

9.45, P < .004, which was qualified by a vocalization x

ctrial interaction, F(1,37) = 6.92, é‘<.01. The interaction
\_’ T~ +
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reflected the fact that preterm‘andifullterm cries elicited

responses on trial 1 that yere considered qually moderately

N

“tender and caring," and these responses qu/not change for

/
preterm cries.on trial 2, while fullterm c?&ee elicited
/
responses on trial 2 that were considered/more “tender and
/, - !

. ’ *
caring" 'than trial 1} responses (Scheffé test: p <.01).

/
The analysis also ylelded a 51gn1f1cant/v0callzatfon X

group interactlon, F(1,37) = 9.77,‘537{003, d significant
vocalization x risk interaction, F(1/37) = 12:49, p'c.001,
—— l/’ . 2<

as well as a significant vocalizat;én X risk x group

/
/

interaction, F(1,37) = 5.12, E.<.Q§. These efﬁects are

attributed to the fact that, mothers, overall, selected

'responses for preterm high- rls7 infants that they '

considered more "tender and carlng than responses they

chose for "each of the other Ahree cry types (Scheffé tests:
p<.0l for each comparisony: nonmothers;did not differ.in
their responses as.a funqtion of risk type, but chose more

. / . . . .
tender ahd caring respgnses for fullterm cries than for ¢

! /
preterm cries. (p <.05)/
/

/
Subjective Arougal Level. The’ analysis of variance of

/
subjective arousal level was conducted on change scores.

r

computed separate}y for trial 1 and for trial 2. The
/ ! . .
analysis revealed no main effects of infant experience

/
group, condit?bn, vocalization type, or risk level, but a

main effect #f trial, F(1,40) = 12.80, p <.001, reflecting

/ .
the fact that arousal levels increased over trials. A
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éignificant risk x condision interaction, F(2,40) = 3.1?,
p < .05 was revealed, which was qualified by a significant
risk x trial x condition interactiom F(2,40) .= 6.28,

p< -004. The 3-way interaction, which is displayed }n
Figure 7, is attributed to a different pattern of resbonse
across trials for the three treaément conditions. 1In thg
no label condition, the lqp- and high-risk cries inéuced
similar levels of'arousal on trial 1, and on triél 2, they
both induced increased arousal levéls (a significant
increase was found across trials for the'high—risk cries,
and a margihally signif;cant'increase for the low-risk.
cries). For both labeling conditions, however, cries of
the two risk types induced similar levels of arousal on
trial' 1, but'on trial 2, only cries of a particular r}sk
type induced increased arousal levels in each of the
labeling cohdi;ions. For the correct labeling condition,
there was only a negligible change across trials for the
low~risk cries, while the high-risk cries significantly
induced increased arousal levels on trial 2 (Scheffé

test: p ¢ .05). The converse occurred 'in the incorrect
labeling condition. High-risk cries induced no change in
arousal lgvels from trial 1 to trial 2, while the lew-risk
‘cries induced significant increases in arousal levels from

trial 1 to trial 2 (p ¢.01).
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Psychophysiological MeaSuré
q

Heart Rate. The analysSis of variance of heart rate

was also conducted on change scores computed separatély for
trial 1 and for trial 2. Appendix O contains tﬁe ANOVA
source table. The analysis yielded no main effects of
infant experLehce group, condition, risk level, or trials.
Significgnt main effects,"however, were found for

vocalization type, g(i,41) = 4.36, p <.04, qu for seconés,\

F(9,369 = 8.83, p<.00001, and both effects were qualified

by interactions. The effect of seconds was qualified by a
significant trial x seconds interaction, F(9,369) = 1.89,
p <.05,.and a significant trial x seconds x group b

interaction, F(9,369) = 2.18, p¢.02). As Figure 8

demonstrates, these effects are attributed to the fact that

" the differences that were present on trial 1 in mothers'

-~

and nonmothers' response patterns to the onset of tﬁe'cries
(first 2 to 5 s), were no longer present on trial 2. The
effect of vocalization was qualified by a vocalization x
trials x seconds interaction, 2(9,369) = 2.02, p<.04 (see

Figure 9), reffectingethe fact that preterm and fullterm

‘cries elicited different response patterns over the first

.3 s on trial 1, and that these patterns were essentially

reversed over the first 3 s;:n trial 2. Preterm cries

-

elicited an increase 6§qr the firstg3 s on trial 1, and a

decrease over this same period on trial 2. Fullterm cries,.

- in contrast, elicited a decrease over the first 3 s on

-

e
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trial 1, and an increase over this’period ondgriél 2.

Finally, clearer effects of labeling were revealed in

. & significant 4-way -- risk x condition x group X seconds

interaction, 5(18,369),5\1.93, p<.01, as well as a . \éﬂ

significant S5-way —-- vocalization x risk x trial x group x

condition interaction, F(2,41) = 3.56, p< .04. Because the

trf;l factor did not interact with the risk x group x

condition x seconds interactign, this fn#eraction was

difﬁiéult to interpret. However, a comparison (see *

_.Figure 10 for nonmothers only) of the marginaily

significant 3-way interaction of risk x group x seconds,

'previouély found on the analysis of the heart rate scores

ks

-for trial 1 only, to the preseﬁt“;igk X group x condition

.

x seconds interaction, aTlowed for an interpretation of the

latter. The comparison essentially revealed that "the

patterns of responée exhibited to the low~- and high-risk

© cries Py mothers and by nonmothers in the incorrect label

subgroups, were most dissimilar to the mothers' overall,
and to the nonmothers' pverall pattérn exhibited on trial 1
(prior. to labeling). Liké the nonmothers' overall response
pattern on trial 1,.the characteristic résponse pattern
exhibited by the correct and the no.label‘nonmothers'
;ubgroups (except for fluctuations at the onset) to the
Qigh-risk cries, ana to the low-risk cries was cardiac

acceleration; while® the incorrect label subgroup, however,

displayed primarily carqiéc acceleration to the high-risk
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’

- ries, it_ev;denced deceleration to the low-risk cries.

Similarly, except for fluctuations at the onset, the

.

correct and no. label mothers' groups, like mothers overall
s ! >
~on trial 1, exhibited mainly deceleration to the low-risk

cries, and acceleration to’ the high<risk cries. For the

—_——

incorrect label mothers' subgroup, however, cardiac

deceleration remained the characteristic pattern to low-
- N 3
risk/crigs, and as well, the high-risk cries now elicited

a defih;}e general sustained suppression of heart rate
3] * :
I3 . -t 1 < . .
levels.
. . C
»  An examination of the 5-way interactien of *

bl

vocalization x risk x trial x condition %/Qroup confirmed

that for thé respectivelfnfant experience groups (moéﬁers/ .
anmothers), the correct and no label subgroups were .

evidencing similar changes in level and directlon heart
> J s3] 2 ’O%\\\\_\

rate across trials torthe different cries, in contzast to ~&\‘~N“\\\

the two %ngorrect label subgroubs. ‘It-also emerged, however, .

that the level and girection of ﬂeart rate change elicited
f

kY ) * . . . \ 4
by the different cries in the three nonmothers' subgroups -

were not comparable’ on tiial 1, neither were ‘the changes :

7

elicited in the mothers' subgroups. Consequently, to

1

eliminate this confounding qffedt, and to clarify the

nature of the change that urred across the groups, a_

further analysis was conducted on heart rate, on change
scores computed by subtracting trial 1 scores from trial 2

scores. The analysis revealed a significant vocalization x

- a
e
N B B N N N
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I

2(2:41) = 3.56, -

P < .04. Tﬂe interaction, which is/displayed in Figure 11,
is attributed to the fact that while the diféction of
‘change and level of heart ratgi(except for nonsignificant
gluctuations) elicited by the different vocalizations were
essentially the same for the correct and the no label
motﬁers' subgroups, and as well this relationship holds
for the correct and no label nonmothers' subgroups, the two
incorrect label subgroups differ markedly from their
respective groups in termg‘of the direction of change
elicited by the different cries. For both, the correct and
the no label nonmothérs"subgroups‘the most marked change
was a decrease in general levei of heart rate elicited by
the high-risk preterm cries from trial 1 to trial 2; for
the 'incorrect label subgroup high-risk preterm cries also
élicited the most marked chahge, gut in contrast to the
other two subgroups, the change élicited from trial 1 to
trial 2 was an increase in level of heart rate. 1In

contrast to nonmothers, for the correct and the no label

mothers' subgroups, the most marked change occurred to the

£

-

"Tow-risk fullterm cries, which was characterized by an

-

increase in level of heart rate from trial 1 té trial 2;
for the incorrect label subgroup, however, a marked
decrease in'level of heart rate from trial 1 to trial 2

was elicited by the high-risk preterm cries.

Y
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Discussion
2 .
Meaningful differences among the cry types did not
emerge on the Zeskind and Lester scales or the arQusal
level measure, but oply on the Zeskind Caregiving response
measure. Thus, despite the absence of coos, neithgr the
Zeskind and Lester scales nor the arousal level measure
N Fl
were gsufficiently sensitive to differentiate the
spontaneoﬁs cfiés of .high- and low-risk preterm_and -
fullterm infants. This finding failed to support the
hypothesis that high-risk preterm Eries, ithhe.absenée of
coos, Qould be rated more negatively, and induce more

-

feelings of arousal than the low-risk preterm and the low-
risk fullterm cries. However, on the Zeskind Caregiving
measure, the high-risk pféterm cries did elicit caregiving

responses considered to be more "effective in terminating

the crying," and as well as caregiving responses that were

~considered-more "tender and caring" than the responses

elicited by the low-risk preterm cries. This latter
fiﬂaing provides partial support for‘ﬁhe predicted

differences among cries, as well as the notion that the
* ¢

- >
presence of coos in Experiment 1 served to mask the effects

among cries.

On the other hand, the major effect of maternal

—

experience seen in heart rate cﬁanqe to the high-risk

preterm cries in Experfﬁent 1l was not replicated. Instead,
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heart rate'reQealed oﬁly a trend reflecting a different
response pattern for mothers aﬁd nonﬁothers tb preterm and
fullterm cries. 1In addition, there was a trend for a
different response pattern for mothers and nonmothers
elicited by the high- and low-risk %tries. While nonmothers
/evidenced primarily'marked cardiac acceleration to both
preterm and ful;ﬁerm cries, as well as marked cardiac
acceleration to both the .low- and high-risk cries, mothexs
appeared to,respond sensitively to both the gestation and
risk .status of the infants. Mothers responded to preterm
cries, as well as to cries of the high-risk infants with
cardiac acceleration, and to the fullterm cries ahd'crieg
of low-risk infants with cardiac deceleration.

Mothers, on the other hand, never attained the levels
of cardiac acceleration nonmothers did. 1In contrast, the
motﬁefs' pattern of cardiac;deceleration was much more
‘marked than tbéir acceleratory pattern which accounts fo;
why the mothers' overall response pattern to the cries was
primarily deceleration. The finding, however, tﬁat mothers
made more "tender and caring" responseé to preterms than to
fulltérms, as well as the trend seen for mothers to choose’
}esponses that they'éonsidered more "effective" in
terminating the preterm cries, and the high-risk cries,
concur with the he%ft rate findings. .

The congruence of the heart rate and the caregiving

data suggest that maternal éxperience may provide a special



[

103~

sensitivity to cries. Both heart rate and céregiving
responseg seem to reflect this differential sensitivity,
which is/also,conéistent with the findiqgs'of Experiment 1.
However, it is not clear why‘mothers in the present study
were sensitive to the high-risk cries in general, while
mothers in thé previous study evidenced a special
sensitivity only to Fhé preterm high-risk cries. One
possible explanation of the Aiscrepant findings is that
coos interacted with and overshadowed the heart'raté
response to other vocalizations. Coﬁceivably, only the
most potent stimuli would elicit a response\in such
circumstances.

Nevertheless, the pattern of responding exhibited by

-- mothers and nonmothers in the present study differ markedly/

from the pattern seen in Experiment 1. Mothers in /

p
Experimeﬁt 1 'exhibited marked cardiac acceleration, while
only slight to modefate levels of cardiéc acceleration were
attained in Experiment 2. Nonmothers in Experiment 1
evidenced a slow, and only slight to moderate levéel of
cardiac acceleration, while the level of cardiac
acceleration attained in this Experiment was much more
rapid and markedly higher. These findings invite

speculations about what factors may be contributing to these

differences.

T~

First, in comparing the two studies there are

appreciable differences in subject characteristics,
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pafticularly in the mothers' group. Only mothers of
fullterm infants were investigated in the present sfudy.
In addition, these mothers were caring'for 1nfants that
were appreciably younger than the infants of mothers in
Experiment 1. Presumably, infants of mothers in the

present investigation were still exhibiting frequent crying

behavior. These factors together may have tempered the

mothers' cardiac reactivity pattern. Specifically,

although mothers appear to be sensitive to characteristics
éf cries that convey information about the risk status of
infants unfamiliar to them, tﬁe naturekof the mothers' own
immediate categiving experience appear to interact with,
and modify the intensity of thei% response. ’

The nonmothers' marked acceleratory pattern, on the
other hand, may well be explained in terms of theégbsence
of the coos. With respect to subject characteristics,
there are no obvious differences between the nonmothers' »
groups of Experiments 1 and 2. ‘Consequently, réther than
subject differences, it is possible the absence of coos
may have served to make the cry stimuli, in general, more
salient for nonmothers. This interpretation of the

nonmothers' heart rate response seems plauéiblémin light

of the effect the absence of the coos had on the mothers'

rresponse.

The finding that both mothers and nonmothers exhibit

cardiac-acceleration is not entirely surprising, and has



™
<

Sy
' 105

implications with regafd,to the significance of cardiac
acceleration. As in Experiment 1 in the Bryan et al.

(1984) study, nonmothers were seen to evidence a pattern of

cardiac acceleration, but only during the first

e

—

presentation of the vocalization types. The resp&Rse
subsequently habituated when'reactivity over all
vocalizations was averaged. Given that this acceleratory
pattern exhibited by nonmothers has been replicated over
‘three studies, it is most unlikely that this is only a
spurious finding. Rather, it appears that cardiac
acceleration is a nonspecific spontaneous physiological
response elicited in women with and without infant
caregiving experience by infant cries. This interpretatioq
is based on the fact that in the present experiment, as
‘well as in Experiment 1, the Caregiving responses showed
that mothers and nonmothers differed appreciably on their
covert intentions to administer. to the infants, but at the
same time nonmothers, like mothers, werg seen to exhibit
cardiac accelération. Moreover,‘in a recent study
(Boukydis & Burgess, 1982), nonmothers showed a simifar
dissociation between their self reports and their autonomic
reactivity indexed by skin potential increases. Whethér
the autonomic reactivity pattern women exhibit is a purely
biological response, or a learned response -- transmitted

through cultural values, is a question beyond tha scope of

the present research. However, based on the COngrqgnce
‘ 23

-~
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-

betwgen the mothers' heart rate and subjective responses,

it is clear that at some point this possible subcortical

physioiogical response becomes modified by cognitions.
The réle of cognitions in the heart rate response to

cries was clearly established by the labeling manipulation,

although few of the specific predictions were supported. .

Marked effects of labeling ﬂgﬁg révealed on the zeskind

and Lester scales, and Fhe arousal level measure; no
reiﬁﬁlonship was evident, however, between the effects seen
~on these measures and cardiac responses. The fact that
both the Zeskind and Lester scales, and the arousal level
measures consistently failed to‘differentiate'among the cry
types, coupled with the ease witn which the subjects'
responses on these measures were manipulated, suggest that
subjects were responding on both measures to the dem?nd s
characteristics of the situation. Nevertheless, -systematic
cﬁanges occurred in the heart rate response. Cardiac
acceleration was effectively induced in nonmothers in
response to the high-risk preterm infants labeled "healthy

( -

fuliterm," while in response to tiﬁ&e same stimuli,
1

cardiac éeceleration\was effectively induced in mothers.
Thus, although the heart rate changes seen were not in the
expected direction, and in addition, although no
explapation can be offered for why mothers, in contrast to
nonmothers, appeared particularly "susceptible" to

suggestion, the effects of the cognitive~set established in
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subjects through labeling were evident. . 9 .
In co?clusiOn, the single most important finding from

Experiment 2 was the nonspecificity of cardiac acééleration
to cries. Granted, mothers appeared to be particularly
sensifive to the preterm cries, as well as to high-risk ‘/.
cries, in general, since these cries elicited caregiving
responses which were perceived as "teqdér and loving," and
"immediately effective in terminating the crying." It is.
questionabie, however, whether the cardiac acceleration -
these cries elicited conveyed any special or unique
meaning. Rather, the absence of cardiac acceleration in
the mothers' response to fullterm cries, may simply reflect
the mothers' superior cognitive "ability to differentiate | ",
between cries. Thus, while heart rate may be a sensitive
discriminatory measﬁre, it may not be‘a useful index oﬁ
materﬁal response to cries to the extent that cardiac
'accelefatién isorelied upon to index maternal behavioral’
states.

Finally, the resea}ch undertaken was not a direct test \
of ‘either Graham and Clifton's (1966) or Obrist's (1978) by
model of cardiac functioning. Analysis of the significance
of cardi;c acceleration in the context of either model is
outside the scope of tﬁis research. Nevertheless, the
present findings do have some implication with regard to .

the appropriateness of these models. The present research ' -

adopted a systematic empirical approach, the finaings of

’
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which have; at least, shed some 1light on the nature and

by e o

modifiability of#€ardiac reactivity. Whether it would be L
e 'S .

]
produqtive to pe&gzgt in the attempt to adapt traditional
‘psychophysioioéical models to interpret r%?cpivity to
infant affective stimuli is questionable: Such attempts,
SO faf, po'ﬁbt appear to have improved our understanding
of the basic issues. 1In contrast, empirical’analyses,

. perhaps focusing‘upén the origin of the adult’'reactivity,
! . . - [ ]
may be a more fruitful approach..

. ‘-—-—-———"‘—"
Generxral Discussion

Coa

Experiment 1 examined how the level of neonatal
N <

preterm and fullterm infants influenced

i

medical risk. i

psybhophysiologiqal and subjective reactivity.

Specifically, Experiment 1 investigated the impact of the
spontaneous cries of'%igh- and low-risk preterm and
fullterm infants, as well as control coos, on mothers and
nonmotﬁers. No relation'was established between level of
neonatal medical risk and perceived aversiveness of either
pr;term or fullterm cries, as assessed by the Z;skfnd and
Lester scales, the Zeskind Caregiving choices, and £he
arousal level meaéuﬁe. Preterm cries, in general, hgweverp
were rated as more urgent tha?/fullterm cries. 1In addition,
mothers also different?ated betweeﬁ preterm and fullte;m
cries in terms of the caregiving responses éhe two cry-

types elicited. * Mothers, in contrast to nonmothers, chose

responses for the preterm cries that they considered most

-y
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- "

¢ v"tender and loving." These findings, together, ig?port/the
notion that there are perceived differences in preterm and
fullterm cries, and that maternal experience results in a,

special sensgtivity to these differences.

) L/

. A more major effect of maternal experience_;as found
on the heart rate measure. Both mothers aggsnonmothers
differentiated between the cries of low- and high-risk |
preterm infants. Meothers, however, were found tc be more
sensitice than nonmothers to cr; characteristics that convey

.information about risk status, since tgcy responded to the
onse: of the high-risk preterm cries with cardiac
accelerafion. Thus, the heart rate fipding frcm Experiment
1 was c¢onsistent with other reports in’ the 1itcrature tHg:
maternal experience iesults in a £pecial sensitivity to
fnfant cry characteristics. Moreover, the«findings from
this experiment showed that cardiac acceleration is not a
unique response é€licited by one's own infant cry. However,
the mothers' cardiac reactivity observed in Experiment 2
was much less intense than that seen in E#periment l. . This
tempering of the mothers' résponse was attributed to their
own immediate caregiving experience, in particular, the
éxposure to their own infants' frequent cryiangehavior.
Wiesenfeld and Malatesta (1982) previousl? argued that
given che evolutionary significance of the attachment

between a mother and her infant, a mother's response to her

. own and an unfamiliar infant's crying should differ in
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intensity and pattern. The present research did not attempt .

toltest this hYﬁothesis. A certain plasticity was
characteristic, however, of the‘response of mothers in
Experiment®2 whose infants were presumably stili iﬁtepacting
via the primary attachment behavior -- cryiné. Thus, it.is-_
Possible that for mothers of young infants, their cardiac
reactivity whe ‘faced with their "own" and "unfamiliar"
cries, varies not in pattern but in intensity.

The findings from Experiment 1 did not clarify the
significance of cardiac acceleration. Although éongruence
betweén the subjéctive and physiological responses elicited
by the control coos was evident, a similar relationship was

not established for the cry types. Consequently, in the . i
absence of a rela;ionship between the physiological <
responsesjand self reports elicited by cries, an

{hterprgx‘kion of the physiologica} response4seems

quéstionable.

Experiment 2, therefore, attempted not only to

replicate the major effect of maternal experience seen oOn
) .

the hear£ rate response to high-risk pPreterm cries, buf

also investigated in a more systematic manner the

significance of cardi%p acceleration in response to crieé.
Specificglly, the rdle cognitive factors play in the -
cardiac response fo cries was investigated by providing
subjects with a particular cognitive set~e§tablished -

©

through labeling. Cooé were.not included as stimuli in the’

L4
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» / . - .
investigation, since one possibili that was explored in

« Experiment 2 was that the presence of cbos in Experiment.l

gerved to mask the effects among cries./. In addip}pp, more

. strfingent criteria were edopted,with respect to the

selection of tgensample of motherg.ﬁhat participated in
Experiment 2, »

Again, déspite the absence of coos, diﬁferences'among‘
cries did not emerge on the Zeskind ané Lester scales, or
the arousal level measure. Moreover, the’effect previously
seen where pretermicries were rated as more "urgent" than ’

-

fullterm cries was not replicated. Consietent with
<

"Experiment 1, however, the Zeskind Caregiving choices and

~ "heBrt rate were again found tq\be sensitive in

"differentiating aﬁoné the_cri&g. .
ngrallJ t@e caregiviné respenses revealed thae cries
of‘theshiéh—risk preterm infagts tended to elicit the most
“i@médietely,gifective responees in terminating the crying,"
ag well as the most "tender and carlng" responses.
Moreover, the effect previously seen 1n Experiment 1, that

mothe;s responded to the preterm cries with "tender and

car%ng“ responses was replicated, There was a trend that

"

-

mothers made responses to the preterm cries, and to highf
risk cries that they considered more "immediately °
‘effective in terminating the crying.”

Experiment 2, on the other hand, did not replicate the

major effect of maternal experience seeh in response to the
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“~ high-risk preterm ¢ries. However, Qh@t emerged was é\

congruent pattern between the mothers' carégivihg responses

and their heart rate patterns. Although mothers' overall ) .
o . ®
response pattern was characterized by cardiac deceleration,

consistent with their gqiégiving respohses was a trend for
pretera‘cries; as well as cries of the ﬁighrrisk infants to:
elicit cardiac acceleration. Thus, while, the specific

effect seen in response to the h?gh-risk preterm“cries in ' )
Experiment 1 was not replicated, both Experiments 1 gpd 2

have consistently revealed that mothers are particularly

nsitive to infant cry characteristics. 3] ;7

v

Certain limitations were evident in the findings. None
fffeCts observed in mothers were particularly robust.
Not only was thetmajor effect’ of maéernal experience seen in
Experiment 1 not replicated, but several of the effects seeﬂ
in' Experiment 2, on both the heart rate and the caregiving
response méasures, emerged only as trends. Other measures,
like the Zeskird andﬁ?&é&ér scales, and the arousal level
measure sho&ed no mé:ningful effects in either experim%nt.
However, procedural'deta;ls ﬁay ac90unt for these findiﬁgs.

First, in Experiment 1l,,+«it was argued that ceas may
have masked the effect aqu/

g cries. gExperipent 2 rgvealed e
that this was true to a certain extent. The fact that ‘

mothers in Experiment 2, in contrast to Experiment ),

responded to the gestation and the risk status of infants

separately, is not surprisigg given other recent reports -in
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the. 1itera'ture, and suggest coos masked _the emergence of
this.effecht”‘in Experiment 1.° ’

Second, as pointed out in the discussion of the
findings of Experiment 2, the nature of the moth‘grs' own
immediaté’ céreéiving‘ expexl’ién seems to be a viable °
explan.ation f.or. the marked differences observed between-
Exéeriments 1 and 2 ir; terms of the intensity of the
mothers' cardiaq reactivity patterns. |
’ Th.ird, the failure to establish a strong link between
medical risk and perce’iveé aversiveness of either preterm
or fullterm cries in. botfi Experiments 1 arid 2 is in direct
contﬁ'lict with several reports in the literature '(e.g., '
Friedman et al., 1982; .Zeskind & Lester, 1978). One major
difference between t‘he‘ studies cited and éhe present R
investigation is the type of cry investigated. Rather than
investigating the pain cry, which the cited studies have
empl'oyed, the presént invest_igation'focuséd on the
spontaneous cry. The failure to establish a“relation’
bétween medical risk and the perceived aversiveness of the
spontaneé‘us' cries of prete;r:\ and fullterm infar;ts was
interpret;ed elsewhere in this thesis to reflect ttfg fact
that in contrast to the pain cry, characteristics about
risk may be manifested only in a subtle way in the
spontaneous cry. Consequently, more fine grained measures

méy Abe required to detect the subtle differences among the

spontaneous cries of infants. Nevertheless, the findings,
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overall, suggest tnat caution'shoufa be exercised when
predictiné_from responses elicited by an infant pain cry to
those responses elicited by the spontaneous\cry.

'-GZeskind and Huntington (1984)~in a recent study
reported tﬁat\responses to criés varied as a function of

methodological context. The flndings of the present

research have found support for Zeskind and Huntington's

occurring vocalizations were.all implicated as factors
P
which tempered the findings Of the present research,
To continue with ﬁ%thodological issues, in thé absencé
of coos, nonmothers showed heart rate increase in response
to all cries,, This finding underscores the inclusion of an

appropriate comparison group in order to more fully

comprehend the significance of heart rate change. It is on

the basis of such comparison that the present research

P

‘questions the validity of cardiac acceleration as a

L3

sensitive index of maternal response to cries. In the

absence of .the nonmothers group, the mothers' cardiac

response might have been interpreted, inappropriately, as

'

"special." Rather, the explanation offered here is that

in response to cries, cardiac acceleration may be a

nonspecific physiological response, but that cognitions

1nteracﬁ>w1th and modify this response. The congruence

between the mothers caregiving and physiological

i

e
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L g
responses, and in addition, the effect of the cognitive set

seen on the heart rate response underlines the role of
cognitive factors in reactivity to the cries.

In conclusion, there may be differences between the
spontaneous cries of preterm apd fullterm infants, as well
as between the cries of infants of high- and low-medical
risk. Moreover, mothers appear to be particularl& sensitive
to these differences both in terms of their caregiving and
heart rate responses. Future résearch that include the
caregiving responses might be useful, since it is not known

/
how these "covert" intentions wbuld be translated into

actual overt behavior. On the other hand, other than an
index of a difference, cardiac reactivity patterns may not

contribute much to the understanding of maternal response

* .

to cries. ’ ,

Cardiac acceleration to infant cries, since it may

-

translate to a "readiness" to respond, may be adaptive for

the'species. However, persistent cardiac hyperreactivity

exhibited by a mother (e.g., mothers of preterm infants) to

‘her infant's crying coqld‘conceivably be personglly

maladaptive, in terms of overtaxing the mother's
cafdiovascu{ar s&stem. Moreover, because of'the mother's
association of her infant's crying with a persistent
heightened state of arousal, oneipossibility is that the
méther-may come to view her infant as aversive. Thus,

since mothers were seen to be highly susceptible to

-



b 3

"suggestions" in the present research, an important
implicdtion of the findings is that_instructions may be an

effective tool for modifying cardiac reactivity.

. - -

- A
- .
» ]
<
. I3
\
1
s .
PIFY il »
2
’
, .
4 - 3
- .
]
1 . e
~
'
\
'
|
1
o
f
N .
'
N
o~ .
o
s
<
°
.
.
- .
+ 3
’
»
L]
. \ 1y .
.
Yo
”
.
f
N
S 1)
.
- \ °
B
o
1
"’\
- 2 3
-

.



117

References
Ainsworth, M. D. S. (i9g9). Object relations, dependency,
and attachment: A theoretical view of the mother-infant

relationship. Child Development, 40, 969-1025.

Ainsworth, M. D. S. (1972). Attachment and dependencyy\ A

comparison. In J. Gewirtz (Ed.), Attachment and

dependency. Washington, DC.: Winston.

Bleichfeld, B., & Moley, B. E. (1984). Psychophysiological
responses to an infant cry: Comparison of groups of
women in différent phases of the maternal cycle.

Developmental Psychology, 20, 1082-1091.

Boukydis, C. F. Z., & Burgess, L. B. (1982). Adult
psychophysiological response to infant cries: Effects
of temperament of infant, parental status, and gendef.

Child Development, 53, 1291-1298.

1]

Bowlby, J. (1969). Attachment and loss: Vol. 1.
Fiad

Pl
-

Attachment. New York: Basic Books. &

Bryan; Y. E., Taylor, N., & Seraganian, P. (1984). Mothers'

and nonmothers' responses to infant coos and cries:

Perceived characteristics and psychophysiological

response patterns. Unpublished manuscript, Concordia

University, Montreal, Quebec.

Donovanf/aﬁ L., & Leavitt, L. A. (1984). Effects of

experimentally manipulated attributions of infant cried

on maternal learned helplessness. Paper of poster

presented at the Fourth "International Conference on



;Knl) ‘j\ | 118

Infant Studies, New York, New York.
Donovan, W. L., Leavitt, L, A., & Balling, J. D. (1978).
Maternal physiological response to infant signals..

Psychophysiology, 15, 68-74.

Feldman, S. S., & Nash, S, C. (1978). Intgrest in babies//7

during young adulthood. .Child Develophent, 49, 617-622.
Friedman, s.’L., Zahn-Wakler, C., & Radke-Yarrow, H.
(1982). Perceptions of cries of fullterm and preterm

infants. Infant Behavior and Development, S, 161-173.

Frodi, A. M., & Lamb, M. E. (1978). Sex differences in
responsiveness to infants: A developmental study of

psychophysiological and behavioral responses.- Child

Development; 49, 1182-1188.

Frodi, A. M., & Lamb, M. E. (1980). Child abusers'

responses to infant cries and smiles. Child Development,

51, 238-241.
Frodi, A. M., Lamb, M. E., Leavitt, L. A., & Donovan, W. L.

(1978a). Fathers' and mothers' responses to infant

cries and smiles. Infant Behavior and Development, 1,
187-198. ‘

Frodi, A. M., Lamb, M:B., Leavitt, L. A., Donovan, W. L.,
Neff, C., &.Sherry, D. (1978b). Fathers' and mothers'

responses to the faces .and cries of normal and premature

infants. Developmental Psychology, 14, 490-498.

Frodi, A. M., Lamb, M. E., & Wille, D. (1981). Mo;hers'

responses to cries of normal and premature infants as a



119

function of birth status of their own child. Journal of

Research in Personality, 15, 122-133. .

Graham, F. K., & Clifton, R. K. (1966). Heart rate change

as a component of the orienting response. Psychological

Bulletin, 65, 305-320.
Hare, R. (1973). Orienting and defensive responses to

visual stimuli. Psychophysiology, 10, 453-464.

Lamb, M. E. '(1978). Influence of the child on marital

—

quality and family interaction during the prenatal,

perinatal, and infancy periods. 1In R. M. Lerner &-

)

G. B. Spanier (Eds.), Child influences on marital and

family interaction: A life span perspective. New York:

Academic Press.

¢ Lounsbury, M. L., & Bates, J. E. (1982). The cries of
infants of differing levels of perceived temperamental
difficultness: Acoustic properties and effects on

listeners. Child Development, 53, 677-686.

Murray, A. (1979)% Infant crying as an elicitor of
parental behavior: An examination of two models.

Psychological Bulletin, 86, 191-215.

Obrist, P. A. (1976). The cardiovascular-behavioral

interactions -- as it appears today. Psychophysiology,
13, 95-107. |

Parke, R., & Collmer, C. (1975). Child abuse: An
interdisciplinary review. 1In E. M. Hetherington’(Ea.),

Review of child development research (Vol. 5).

.

+
,



120

Chicago: University of Chicago Press.
Parmelee, A. H.,'Kopp, C. B., & Sigman, M. (1976).

, Seleqtion of developmental assessment techniques for

igfants at risk. Merrill-Palmer Quarterly, 22, 177-199,
/
Prechtl, H. F. (1968). Neurologicalhfindings in newborn

infants after pre~ and perinatal complications. In -

J. Jonix, H. Visser, & J. Troelstra (Eds.), Aspects of

prematurity and dismaturity. Leiden: Stenfert-Kroese,

éagi, A. (198l1). Mothers' and nonmothers' identification

of infant cries. Infant Behavior apd Development, 4,

37-40.
Sinyor, D., Schwartz, S., Peronnet, F., Brisson, G., &
Seraganian, P. (1982). Aerobic fitness level and
»

reactivity to psychosocial stress:’ Physiological,

biochemical, and subjective measures. Psychosomatic

Medicine, 45, 205-217.

Wasz-Hockert, O., Partanen, T., Vuorenkoski, V.,
Michelsson, K., & Valanne, E. (1964). Effgct of
training on ability to identify preverbai vocalizations.

Developmental Meaicine and Child Neurology, 6, 397-402.

Wiééenfeld, A. R., & Klorman, R. (1978). The mothers'

reactions to contrasting affective expressions by her

own éﬁa“an‘unfamiliar infant. Developmental ésyphology,

14, 294-304: .

Wiesenfeld,"A. R., & Malatesta, C. Z. (1982). Infant

distress: Variables affecting responses of caregivers



£ 4

T o o o e S I B R S

. ' 121

-

{and others. 1In L. Ww. Hoffman).R. Gandelman, & H. R.

Schiffman (Eds.), Parenting: Its causes:and

“consequences. Hillédale, NJ: Erlbaum.

Wiesenfeld, A. R., Malatesta, C. 2., & DelLoach, L. L.
(1981). é;;;Z?Ential parental response to familiar and .

?unfamiliar infant distress signals. Infant Behavior and

Development, 4, 281-295.

e

Zeskind, P. S. (1980). Adult responses to the cries of low‘

13

"and high risk infants. Infant Behavior and Development,

3, 167-177. . ) %7

v ——" Zeskind, f. S. (1983). Perceptions of cries of low- and

high-risk infants. Child Development, 54, 1119-1128.

Zeskind, P. S., & Huntington, L. (1984). The effects of
within-group and between-group methodologies in the
study of perceptions of infant eérying. Child

Development, -55, 1658-1665.

Zeskind, P. S., & Lester, B. M. (1978) . Acoustic features

and auditory perceptions of the cries of newborns with

prenatal and perinatal complications. Child Development, ’

49, 580-589.



as

- Appendii A

Characteristics and Obstetric Complications

Found for Sample of Infants,Providing Cries

P ¢

122

\ .

- e



123

skep g yo obe Tejevulsod e je paybHiom mﬁﬁwn.mﬁﬁna.vmvuoomu 8I9M S3juRIUT T1IVY
R R . ¥ . v . . dnoao aad N

S°8 , 86 z°6 86 uesy
. axo0o0s xebdy UTW-G

8-v 6-8 8-L 6~6 abuey
c°9 s°8 S L 6 - uespw
. : " ax00s5 aebdy UTW-1
0Z¥€-086T . 8¥6Z-1STZ 08bH-092¢€ obec-190t - abuey
18v¢ cLse STLE. 1424A% uesn
| : (swexo) 3ybramyzard
[3 . - -
muwmlm.mm AR A% T 4 T ob-6¢ - 0b=-6€ . obuey
- 0°9¢g . 9°G¢g 9°6¢ £°6¢ ) UeaW °
. N {s)oaM) 2bv TeRUOTILISDD
05°S 00°T - ¢ GL°S ., 0S°0 : , UedW .
’ sSuoT3lIPUO] °*3ISqO0
TeurjdouoN JoO Id3qunNN
. 1 & % :' ) 3 . i
-‘YbTH T Mo " ybtH MO . .
suor3eoI1dwo) suoT3zeoTidwo) | ) ! .
,  Swasjaad u swrajx 1 Ing ) - .
Z M 7 .
i - so1dues AID m:ﬁ@ﬂéﬂum sjuejuy .JO .sOT3IsTIL}IORIRYD
) . Vv d1qeLl _
S . -t




124

[}

Pable B -

. Obstetric Complications Found for Sample of Infants'

¢ y
-

Providing Cries

Maternal Factors

Age ( 30) : S
‘angle Marital_Statué~'/ . (3)
Parity ( ;f)A , , a ENY) .
Infecticn'in'Pregnanéy . h (f) N . f
“Maternal Disease o ¢ (}) : - - "'
Edema ‘ - (1) ) ’ .
Prevﬁgus,c—section ' (lY |
. Cephalo-Pelvic Disproportion (2
.Low,Socio-Economic Status (2)’ - -

’)- E

Parturitional Factors

Multiple Birth 2 -
aInduéed Delivery “ ¢ (4)c g

Prolonged Labour S (1) \ )
' Rapid Labour and Delivery ‘\t (1) o : T

Abnormal Presentation s (1) .

Drugs (Othef Than Local Ones) "GﬁO) .

Forceps | ) }2) : RV

Artificial Membrane Rupture (5) '

Premature Membrane Rupture T(2)

Wrapped Cord \' “ ' (2) f - - l,' 3

. .

C-Section | q (4)

@Number of’Infants
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1 2 3 4 . 5 6 ° 7
" | i f = 2 1 ] 1 . A
- URGENT ~ NOT
) : URGENT
1 2 3% 4 5 6 7
1 5 'l 1 1 1 1
PLEASING S , GRATING °
~ 1 2 37 . 4 5 6 + - 7 -
. LI | 1 1 - [] g Swe— /]
SICK ‘ HEALTHY
1 2 3 4 5 6 7
1 1 3 L ] A ' 5
SOOTHING y 7 AROUSING _
1 2 3 4 5 Y - 7
1 [ ] ] 1 : A - N A
PIERCING NOT
PIERCING
1, 2 3 4 5 6 . 7
1 [ 1 1 1 1 ]
COMFORTING R _ DISCOMFORTING
’ o

1 2 3 4 5 6 7 -

1 1 ] ot S 1 1 1 R
AVERSIVE NON-AVERSIVE
1 2 3 4. 5 6 . 7

S~
-

DISTRESSING -

y | _ ‘ »

1 1
. NOT DISTRESSING

—~——— . .
Indicate what you would do for this infant. .(Circle only
> one): (a) feed (b) cuddle ({c) pick up. (d) clean

" (e) give a pacifier (f) wait and see.

. e
0
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Caregiving
choices

presented below in both the categories

pro;tdeé

Tender. and 'loving
catedory
most (l). to least (6)

y 128
I

INSTRUCTIONS: Rank from 1 to 6 the caregiving choices

—

Immediately
effective in
terminating the '
cry category .
most. (1) to least (6)

FEED

CUDDLE Co-
PICK-UP
CLEAN

GIVE A
PACIFIER

WAIT AND
SEE ‘*

-
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DATE

NAME )

AGE -
ADDRESS

PRESENT OCCUPATION FULL TIME PART TIME

(Indicate by check mark the number of days per week on the
average that you assume the major responsibilities for

looking after your child when he is awake)

1 day __ 2 days _-_ 3 days __ 4 days __ 5 days __ 6 days ___
7 days __ ; . A
LEVEL OF EDUCATION ATTAINED: (COMPLETED)

SECONDARY COLLEGE _____ UNIVERSITY
(Indicate by check mark the appropriate one)

IF PARENT STATE NUMBER OF CHILDREN AND INDICATE AGES

*

1

IF NONPARENT STATE WHETHE? OR NOT YOU HAVE LOOKED AFTER AN

INFANT 0-2 YEARS FOR AS LONG AS 2 WEEKS
G

i ' B
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Experiment 1: Taped Instructions

-

All instructions will be communicated to you over the .
headphgnes. You are going to hear vocalizations from six
"infants, that is, you will hear the cries of four infants,

as well as the coos and babhles of two infants. Each

0

N 9
vocalization you hear will be 30 s long, and each

vocalization will be separated from the next by a 3-min
pefﬁod of sifence. During this period of silence you will
be asked to rate the sound fou have just heard on eight )
different rating scales. This procedure will be repeated
until you have heard and rated ali six vecalizations on the
eight fating scales. (Pause) Are there any questions?

In front of you is a panel of seven.red lights which
are turned on and of% by the \dial below your right hand.
These lights will represent ;jur level of aréusal during
the se;sion, and before and after each of the six
VOCaliiations you will be asked to indicate your level of

arousal by turning the dial to the left or to the right.

There will be a practice trial, and*égeéific ins

will be given as to how to use this panel of lights
well as the rafing scales. Your blood pressure wil
measured automatically before,ozhring and after

vocalization. Please try to moive as little as possible as

‘this interferes with-our readings. If at any time during

. ~ -
the experiment you should become distressed for one reason
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<

or another, do not hesitate to inform the experimenter. We
will terminate the experiment at any time upon your request.
Do you have any questions? . (Pau§e)
We will now have .the practice trial where you will
hear gglxlthe cries of two infants. We will, however, go
through all the steps as we would once the experimen£
begins, so that you become familiar with the task.
The center light on the panel in front of you is now /)

turned on. Turning the dial to the left or right turns on////

+
4

ligHts in either direction. Try it for a few seconds,

finishing off by bringing it back to the center positieﬁ;

(Pause) Note the word "now" beneath this center ligh?<
Try to think of this center light as representing yoﬁ}
level of arousal, tension, nervousness, Or exciteme
right now. Use it as a reference‘poiné against which you

will compare any changes during the session. I /you fegl

r +1 or, if

slightly aroused you would turn on light nufib

you feel very aroused you will turn on. light /number +3.

' On the other hand, if 'you feel slightly relaxed you would

Ve
turn on light number -1, or light number -3|if you are

very relaxed. (Pause))%Please indicate your level of

.

arousal now.
q g /
taken. (Pa fter each vocalization please rate the
. T
eight scales provided. To useia scale,
P

fYou} blood pressdre ill now be

sound on th
circle the number that {represents the degree to which you

feel one of th adjectiyes applies to theMZ;und that you

- “ ./ .
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have heard. If neither adjective is applicable, circle the
number i/wﬁich is the neutral point. On the scale, 1 or 7
mean@x*definitel& appropriate," 2 ‘or 6 means "moderately

e
gpﬁfopriate," 3 or 5 "slightly appropriate." As an example

being "hot" and 7 being "cold," how would you rate today's

’//////////// let us discuss today's weather; on a scale of 1 to 7, 1

weather? (Péusg for response) Now, you will hear the
first cry,.please listen caréfully and begin rating only
after the sound has stopped. Remember there'Will be a
3-min period of silence fbllowing each cry, use the first
minute_to rate the sound you have just heard. (At the
beginning cry number 1 blood pressure monitor trigge;ed)
(After rating of sound number l).Please iﬁdicéte your level

of arousal now by again turning the knob below your right

hand. (Immediately after experimenter again triggers

‘blood pressure reading) (Pause 3-min; after the first 2-

min) Please indicate your level of arousal now. (Blood
pressure triggered; at thetévd of 1 min cry number 2
presented etcetera) (2-min after cry number 2) If there
are no questions there will now be a short rgst period
prior to commenciné the experiment (5-min Pause).
Experiment Now Begins

[

The experiment will now begin; the center 1light on the

panel in front of you is now turned on.‘ Note the word
"now" beneath the center light. Try to think of this

center light as representing your level of arousal,

r
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tension, nervousness, or excitement right now. Use it aé a
reference point against which youiwill coﬁpare any changes
during the session. If you feel slightly aroused you

would turn on light number +1, or if you feel'very

aroused you wquld turn on light numbér +3. On_the other
hand, if you feel slightly relaxed you would tufn on light

.

number -1, or light number -3 if you are very relaxed.

Remember, the center light in front of you is your .

reference‘point ggainst which you will compare ény changes
in arousal during the session. (3-min perioé of silence
precéding éach cry;'after 2 minutes) Please indicate

your arousal level now, always finishing off by bringing
it back to the center position. (Blood pressure tfiggere;n%
(After another minute of silence presentation of the first

vocalization at the beginning of which blood pressure again

triggered).

i
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Table A .
—
Analysis of Variance of Rating Scales as a Function of
Maternaf Experience, TYpe of Vocalization and Level of Risk
Scale Source §§ gg\ Ms . F <]
Urgent Groups (G) 27 1 .27 .07
| ‘ﬁrrorb 86.03 .21 4.10
Vocalization (V) 1.20 1 1.20 1.62
GxV . . .04 1 .04 .06
_Error - ° “‘15.56 ﬁl & “.};
N Risk (R) 393.65 2 °196.82  81.85 <-00001
R x G 3.47 2 1.74 .72
Error . 101.08 42 | 2.40 |
v xR 6.55 2 3.23 2.44 @1
VXRxG 5.36 2 2.68 2.00 P~
3 Error ' 56.33 4% '1;34
Grating Groups (G) .00 1° . .00 .00
. Exror, . 34.53 21  -1.64
Vocali;atioﬁ (V) 10 1 .10 .16 '
G xV .44 1 .44 .75 .
-Exrror - o 12.44 ‘21 .59
Risk (R) 488.44 - 2 244.22 372.18 ¢.00001
R X G 8:44 ° 2 4.22  4.72 £-01
Error 37.55 42 .89
VxR % 5.64. 2 2.82  3.80 .03
VXRxG 4.77 2 2.38  3.22 4.05 - _
Error ¢31.13 42 .74

4t
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31.76

Table A (Eontin?éd) ‘ :
Scale source ss df  Ms F B
Sick4 ' léroups (G) 10.15 1 10.15 1.72
' Error, 123:76 21 5.89
' Vocalization (V) .03 1 .03 .02 |
G x V. 455 1 _L~4.§5 2.21
. Exror L4$:27 21 2.06
; Risk (R) 118.41. 2 -59.20 24.60 ¢.0000}
‘ " “RXG 1.95 _ 2 .10 .41 '
‘Error 101.00 .42  2.41
vV x R 7.73 2 3.86  2.29
. VXR xG 2,16 2  1.01 .64
. Error .70.79 42 . 1.68
Arousing - Groups (G) 2.11 1 2,11 1.08
*'§Errorb 4.05 21 1.95 |
Vocalization (V) .21 1 .21 .53
G xV 1.34 -1 1.34 3.44
. Error 8.37 21 - .40
Risk (R) 413.05 2 206.52 188.34 <.00001
RxG 1.49 2 .74 .68
Error . '46.05 42 i.lQ
V x R 1.88 2 .94 1.24
'v'xla'x G a1, 2 b05  .2.72° <.08
'Error‘ 42 = .76
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Table A (Contim;ed) * ) . g'/\\.
Scale . Source - 'ss  df MS - F P
‘ Piercing Groups (G) .‘ . .98 1 - .98 | .29
\ Erz:orb “ © '103.55 21 f'l.93'
Vocalization (V) .37 1 .37 .22
G xV _ o hps 1 .08 05"
‘ L e o Error - :35.06 21  1.67 " J'
L S " . Risk (R) 314.63 2 157.32 61.38 ¢-00001
” - - __ Rx6 : 185 2 .93 .36
Error . . 107.65 42  2.56 |
. o i V x.R . 3.62 2 1.81 1.1l
4 VXRXG 487 2 2.44 - 1.49
) Error:' . 68.55 }2. 1.63 .
( :Dis.coméor'ting Groups (G) . 200 1 . 00" .00
. ' ‘ Error, _ . 36.62 21 1.74 |
.Vocalization (V) 62 .1 .62 1.08 N -
Gxv 2.2 1% 2.24  3.91 406
’ Error \ 12.03 21 .57 -
Risk (R} . 414.94 2 207.47 179.58 ¢.00001
B s RxG"T 5.98 2 2.99  2.59
BN N S Error ®  48.52 42 1.15. e
: | | VxR 5.92 2 2.96  3.99 (.03
‘e B  VxR'xG Ca13 L2 v 36 .49 -
| | Error = . 31.17 2 .74
\

%)
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Scale Source ss df MS F P
) Aversi;e " Groups (G) 3.21 1 3.21 1.30
o~ P , )
‘ Errorb 51.94 21. 2.45 -
/ Vocalization (V) #746 1 .46 .33
- G xV . Joo 1 /(Bo' .00 °
Error 20.53 21  [1.41 |
" Risk (R) 366.43 2 183.22 106.40 ¢.00001
R XG 8.52 2 4.26 2.47 '
/}nnxuf 72.32 42 1.72
VxR 3.28,- 2 1.64 .97
o :.v X R x G " 3.05 2. 1.53 .90
Error , 71.41 42 1.70 : f
L : < -
| RIS \ ' 7
Distressing Groups (G) 3.54 1 3.54 1.10
| Errorb 67.76 21 3.53 |
Vocalization (V). .00 1 .00 .00
) . exv . 5.27 . 1 5.27  4.91
. . ' Error . , 22.55 21 1.07
| Risk (R) 408.82 2 204.41 120.89, <.00001
RxG . 2.50. 2 1.25 .74
° R N Error 71.02 ¥ 42 1.69
VxR © 8.39°- 2 4.20  3.95 403
VXRXG 1.55 2° .78 .73
Error | 44.58 42 1.06
D‘ P
. ~ -



e

"\
i L4
L]
L] .
' , Appendix G
L
—~— Source Table for Analysis of Variance of
Subjective Arousal Settings (Experiment [I)
. !
) » .
o
~ - -// B
) et -
<~ R -
' i \' . r .
+ , . “ *
N -

‘141



o

»

‘ K 142
Table A | . - 7
Analysis of Variance of SAR as a Function of Maternal‘ )
Eﬁperience, Type of Vocalization,/Level of Risk, and ,
Periods |
Source .88 daf . Ms F P - -
Groups (G) 01 1 .01 .00
Error, 103.93 19 N 5.47
Vocalization (V) 1.96 1 1.96 2.50 <« 4
V xG . 45 1 .45 .58 T
Error, '14.93 19 .78 “
Risk (R) 91.03. 2  45.52  72.97  ¢.00001 B
R x G : .24 2 12 ‘19
Error2 23.'/;0 38 .62 . . B
VxR 1% .45 2 .23 .41 '
VxR xG6 BT .2 .00 .01
Error3 20*&8‘7 38 ‘ .55 : . .
Period (P) . 269.68 1 269.64 130.55  .00001
PxG o~ 407 4.07  1.97
Error, o 39.24 19 2.06 * i
V xQP 2.17 1 2.17 2.17 N
VXP xG 03 1 .03 .03 '
Error5 ' 19.02 19 1.00
R x P «— 116.79 2  58.40 5].54  ¢.00001

. ¢ . /
.
‘ ]
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Table A (Continued)
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‘Source ss af MS - E
. . ‘ {
RxPx G - 2.32 2. 1.16 1.02
Error, . 43.05 38 "1.13
VxR XP .86 2 .43 .85
VXRXPEXG 1.05° 2 .53 1.03
Error. , : 19.44 38 .51
AN o
» //\
‘ \
’ _ v
',’—"—,fd
/'—-’ h //
/ \ /' .
. . ! ' P {
p \‘/T.'/\\'// -
%*
fo
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Appendix H

Source Table for Analysi's of Variance of

Heart Rate Change (BPM) Experiment 1
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Table A

7

Analysis of Variance of Heart Ratg Change (BPM) As a

145

Function of Experience, Type of Vocalization, Level of

Risk, and Seconds

<

Source S8 af gg' é é
Group (G) 569 .23 1 569.23 1.75
Errorb 6820.88 21 324.80 -
Vocalization (V) 69.99 1 69.99 1.25
V xG ‘ 352.92 1 352.92  6.29 <.02
Error, | 1178.61 21 56.12
Risk (R) 102.890 1 102.80 3.29 <.8
R xG 57.10 1 ° 57.10 1.83
Error3 - 655.77 21 31.23
V XR 8.43 1 8.43 .22
VXREXG . 381.29 1 381.29 9.88 <.005
Error, " 810.27 21  38.58
Seconds (S) 239.56 9 26.62 .32
S x G 271.30 9 30.14 .37
Errorsw 15576.09 189 B2.41
VxS$ 569.92 9 63.32 6.08 <.00001
VXSxG 63.20 9 7.02 .67 ‘
Errqr6 1969.30 189 }0.42
R xS 171.80 g 19.09 1.58
RxSxG 75.49 9 8.39 .69

]
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......

et ¥

. / -/
. r 4l
) {
Source - af ws {  E )
Error, 2288.30 189 12.11 '
' \
VXR xS 330.79 9 36.75 ) 2.75  <.005
VxR xSxG  230.27 9 25.58 1.91 * <.05
Error8 - 2525.98 189 ©13.36
£
B N
R
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Experiment 2

Taped Instructions: Trial 1 (Tapes Al-4)

. All instructions will be communicated to you over the
spéaker prior to each trial, that is, instructiohs for trial
1, as well as for trial 2. You wiil now hear instructions
for trial 1, You are going to hear four infant cries. Each

lcry you hear will be 30 s long, and each cry will be
separated from the next by a 5 min period of silenc;.
Dufing the first minute‘of this period of silence you wilip
be asked to rate the sound you have just heard on the eight
different rating scales that appear on each page of the
rating booklet. You should also choose from the lisp of six
possible qaregiving respohses located at the bottom of each
page one response that seems most abpropriate for the cry
you have just heard. This procedure will be repeated until
\you have heard, rated, and selected a caregjving response
for all four cries. (Pause) Are there any questions?

I'n front of you is a panel of seyven lights which are
turned on and off by the dial below your right hand. These
lights will represent ydur level of arousal during the
session, and before and after each cry you will be asked to
indicate your level of arousal by turning the dia} to the
right or to the left. There will Se a practice trial, and
specific instructions will be given as to*how\to7ase this
ggnel of lights, as well as the rating scales‘.~ Please try

.to move as little aé possible as this interferes with our
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’

readings. If at any time during the experiment you should

—

become distressed for one reason or another, do not hesitate

“to inform the experimenter. We will terminate the

experiment at any time'upon your request. Do you have any
questions? (Pause) We will now have the practice grial
where you will hear gglx4the cries of two infants. we will,
h?wever, go through all the.steps as we would once the
experiment begins, so that you become famiiiar with the-
task.

The center light on the.panel in front of you is now
turned on. Turning the dial to the left or right, turns on

lights in either direction. Try it for a few seconds,

"finishing off by bringing it back to the center position.

N

(Pause) Note the word "now" beneath this center light.
Try to think of this center light as £qpresenting your level
of arousal, tension, nervousness, Or gkcitement right now.
Use it as a reference point against which you will compare
any changes during the session. If-you feel slightlx

aroused you would turn on light number +1 or if you feel

very aroused you would turn on light number +3. On the

other hand, if you feel slightly relaxed you would turn on

light number -1, or light numbér -3 if you are very

relaxed. (Pause) Please indicate your level of arousal .,
now. (30 s Pause) After each infant cry please rate the
cry on the eight scales provided. In addition, please

circle the caregiving response from the six responses

—_—



listed that you feel is most appropriate. To use a scale,
circle the number that represents the degree to which you
feel one of thé adjectivés applies to the sound that you
have heard. If neither adjectiQe is'apg£3éable,‘circ1e the
number 4'which is the neutral.point. On the scale, 1 or 7
means "definitely appropriate," 2 or 6 means “moderately
appropriate," 3 or %ﬂ"slighfly appropriate." As an example
let us discuss today's weather;‘bn a scale of 1 to 7, 1
being. "hot" and 7'being "cold," how would you rate today's
weather? (Pause for response) Now, you wili hear the first
cry, please listen carefully and begin rating onlx)after the
cry has -stopped. Remember, there will be a 5-min period of
éilence following each cry. Once you have indicated your !
ievel of arousal, as you will be insFructed to do each time
the cry stops, you should u;e the remainder of the ff}st min
to rate, as well as to sgig;t a caregiving response for the
cry you have just heardlxl-min period of silence followed by
first practice cry). (Imiediately folloWing presentation of
cry qpmber 1) Please indicate your level of:.arousal now by
aéain turning the knob below your right hand. (5-min period
of silence after 4-min) Please indicate.yoﬁr level of
arousal now. (After presentation of cry number 2) Please
indicate your level of arousal now. (2min -- following
rating of cry numbér 2) 1If there are no questions there will

now be a short rest period prior to commencing  trial 1 of the

%xperiment. (5-min break)
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L Y
Experiment Now Begins \\

o
The experiment will now begin; the center light on the
panel in front of you is now turned on. Note the word "now"
beneath the center light. Try to think of this center Ligbt

as representing your level of arousal, tension, nervousness,

-

or excitement right now. Use it as a reference Qgint
against which you will compare any changes during the
session.- If you feel sllghtly aroused you would turn on
light number +1, or if you feel very aroused you would turn
on light number +3. On the other hand, if you feel slightly
reléxed you would turn on light number -1, or light number
-3 if you are very relaxed. Remember, the center light in
front of you is your reference point against which you will
compafg any changes in arousal during the session. (5=-min
period of silence preceding each cry; after 4 minutes)
Please indicate your arousal levél now, always finishing

off by bringing it back to the center pdsition}u_(After

another minute of silence presentation of the first cry).

P i

£ . ' bt S .

.
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Taped Insfructions: Trial 2 (Tapes Bl-4, Cl-4)

“~

Now you will hear instructions for the final trial.

You Qiil again hear four 30-s infants' cries and you will be
asked to repeat all tasks performed-on the previous trial.
Howeéever, now you will be given ipformatioﬁ abqqt thé infants
féom whom the 'cries were recorded. Each cry you hear will
rgpfesént one of the categordes of: - sick‘preterm, healthy
preterm, ;ick'fullterm, ané he;lthy fullterm. The
idéntification of each cry will be given tq-y&u before the
kcry"is heard, immediatelyid}ter you have indicated your.
level of afousal. Like the previous trial, you will be

” L

asked to indicate your level of. arousal before and aftwyy

eac?/pry. ‘The center light in front of you remains yqur

14

reference point against which you will compare any changes

'in arousal during the sessiog. You are also asked, like

o

> a -
+ the previous trial, to rate and,select a caregiving responseée

during the first @iputé of silence following each cry. You

—_—

fre reminded that any movement interferés with our readings.

Please try to move as little as possible, listen carefully

-

to each cry, and begin rating only after the cry has

stopped}@ Remember, -there will be a S-minlperiod of silence
e —————

fo}lowing each cry. Once you have indicated your 1level of
' ' 5

arousal, as you will be instricted to do each time the cry
stops, you should use the remainder of the first minute to

rate as well as to select a caregiviﬁé'response for the-cix

AR &

o]
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you have jtust heard. Are there any qgestioné? - (Pause) If
there are no further questions the experimental trial will
begin-éfter a short pause. (5-min Pause)

Experiment‘NoW Begins: Trial 2 (Tapes -Bl-4, Cl-4)

The trial “will now begin. (5-min’ period of silence

—

preceding each cry: after the first 4 minutes) Please

indicate your level of arousal now always finishing off by

bringing it back to the center position (Brief Pause ==

g

5 s) Healthy fullterm. (After another minute of silence

, {
presentation of the first cry) etceteﬁqi\
. 8

- 7N

. Taped Instructions: Trial 2 (Tapes D1-4)

.Now you will hear instructions for ‘the final trial.

-

You will again hear four 30-s infants' cries and you will
be asked to repeat all tasks peﬁformed on the previous
trial. That is, likg the prevf%us trial, you will be asked
to indicate your ieyel of,arousal before and(éfter each
fcry. The ceﬁter ldgh£ in front of you remains your

reference point against which you will compare any changes
: ] A

14

in arousal during the session. You are also asked, as in

the previous trial, to rate and to select a caregiving

response (Quring the first minute of silence following each

- - o

cry. You are reminded that any movement interferes with

-]
our readings. Please try to move as little as possible,

£
s

listen ca}efully to each cry, and begin rating only. after

the cry has.stopped.Q,Remember, there will be a 5-min

- -

RS
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period of.silence.following each cry. Once you have
indicated your level of arousal, as you will be instructed
to do e%ch time the cry stops, you should use the remainder
-of the first minute to rate as well as to select a
caregiving‘response for the cry you have just heard. Are
-there any questions? (Pause) If there are no further

*

\ questions, the experimental trial will begin after a short

[+

pause. (5-min Pause)

Experiment Now Begins: ' Trial 2 (Tapes D1-4)

The trial will now begin. (5-min period of silence.

[} ’

preceding each cry; after 4 minutes) Please indicate your
. ]
level of arousal now always finishing 6ff by bringing it
. N K] N . ’
back to »the center position. (Aft'er another minute of

silence presentation of the first cr%%,etcetera.

Y
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Experiment 2: Experirs>ntal Protocol

and Presentation of Stimuli
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Rating Scale Assessing Effectiveness

of Infant Cry Labels
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This questionnaire is designed to get your impressions
of the association between the identifications that were
given to you for the cries and the actual cries that you k,/ﬂ
heard. 1In other words, on a scale of 1 to 7, 1 being very
appropriate and 7 being_not appropriate ét all, how would
you rate the identification giQen based on the cr; you

-~

heard? -

Sick Preterm:

B not appropriate
very appropriate at all '
1 2 3 ’ 4 5 6 7
. 1 1 . [] 1 ) 1 [}

Sick Fullterm:
not appropriate .
at all . ‘very appropriate
1 L2 3 4 5 6 7
] 1 1 [ ] ] | 1
’ ~, "

Healthy Preterm: not aépropriate

, at all
very appropriate

1 2 3 4 5 .6 7

Healthy Fullterm:

not appropriate . - 7
at all ; , v very appropriate

2 3 i s = 7

1
. . 1 1 1 L 1
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.Source Tables for Analyées‘of‘Variance"of

Caregiving Dimensions: Trial 1 Only

(Experiment 2) .
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Analysis of Variance of Caregiving Dimension "Effectiveness"

Table A

as a Function of Experience, Type of Vocalization, and Level

of Risk S ]
Source Ss af MS F P
Groups (G) .00 1 " .00 - .00
Errorb 120.61 42 2.87
Vocalization (V) 2.33 1 2.33 .95
Vx G ‘ . 7.65 1 7.65 3.12 <. 08
Errorl. 1.02.96 _42 _ 2.45. N
Risk (R) .26 1 .26 .09
R x G 9.75 1 9.75 3.32 < .07
Error, 123.44 42 2.94
m’ Y
VxR 7 16,93 1 16.93 8.46 < .01
VXRXG - 2.25 1. 2.25 1.12 ‘
Erx;or3 84.04 42 2;92_//
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Table B

Analysis of vVariance of Careqgiving Dimension "Tender and

éaring" as a Function to Experience, Type of Vocalization,

and Level'of Risk

>

Source 58 daf + MS F P
Groups -(G) .57 1 .57 .19
Error, 129.49 42 -—-3.08
Vocalization (V) 3.15 1 3.15 2.04 < 1
V x G . 14.74 1 14.74  9.53 <-004
Error1 64;96 42 1.55
Risk (R) 1.06 1 1.06 .44
R x G ' .38 i . .38 .16
Error, 101241 42 2.41
Y x R ~ 0 19.03 1 19.03 10.74 <+002
'V XRxG .85 1 .5 .48
Error, 74.44 42 1.77 -
N\ m) ,
: i '
. ;
—
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Source Table for Analysis of Variance

v _of Heart Rate Change (BPM): Trial 1

Only (Experiment 2)
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Table A

Analysis of Variance of Heart Rate Change (BPM) as a

Function of Experience, Type of Vocalization, Level of Risk

and Seconds

Source . 88 daf MS - E P
i ®
Groups (G) 433.20 1 433.20 2.09 ’
Errorb 9549.72 46 207.60 T
Vocalization (V) 655.67 1 655.67  6.39 <01
V xG ' 17.25 1 17.25 :17.
Error, 4721.93 46  102.65
Risk (R) 492.07 1. 492,07 2.99 < 09
R x G-— 4.80 1  ‘-4.80 .03
Error2 7561 .97 46 164.39
V x R 91.06‘\\;§ ' 91.00 .70
VXXRxG | 40.25 40.25 .31
Exrror, - 5990.99 46 130.24
seconds (S) 3198.36 9  355.37  8.46 <.00001
SxG - b’ ©889.29 9 98,81 2.35 <.01
Error, .  17380.59 414 © 41.98
Vxs | | 481.03 9 53.45  1.27 | -
Vx8§xG G 675.36 9 . 75.04 1.79 - ¢.07
Error5 g 17386.26 414 41.99
Rxs ‘ 453.77  50.42  1.24
RxSxG % 616.00 6.0 1,69 ¢-09

Error6 16719.88 " 40,56
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Table A (Continued) - e *
Source ) ss af MS F p - ,
VxxRxS 250.05 ° 9 . 27.78 . .65
VxRxSxG  208.55° - ¥ 23.17 .54 ‘
Error 7 . 17734.65 414 42.84 ~
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Table A .

—

Analysis of Variance of Heart Rate Change kBPM) as a

Function of Experience, Conditions, Type of Vocalization,

Level of Risk, Trials and Seconds'_ . - -
Source | ss af  Ms.  F P
Groups (G) 728.69 1 728.69 1.79
conditions (C) 295.75 2 147.88 .36
GxC 252.01 ( 2 126.00 .31
. \ .
Error, 16667.93 gg\_/ige.ss
Vocalization (V) 632.92 1 63%.92 4.36 ¢.04
o . N i
VxG 67.05 1 6705 .46
vx C * 383.39 2 191.70 1.32
VxGxC 349.74 2 174.87 1.4 -
, 13
Error, 5947.18 4.  145.05 - -
Risk (R) 95.18 3 95.18 .65
R x G 131.75 1 ¥31.75 .90
R x C 3 22.53 2+ 11.27 .08
R x G x C 238.63 . 2 119.31_ .8l °
Error, '6023.85 41  146.92
V x R 7 180.21 1 180.21 1.22
VxR x/8 18.04 1 18.04 .12 )
VxRxC . 247.586 2 123.78 - .84 .
VXRXGxC 12.52 2 21.36° .14
. - N o : \ -
Error, - 6072.93 " 741 | 148.12 -
‘f w . “" ; .
k ~ o ) . . TR
- R . « ' . ‘ ﬁk;‘
Lo ! - . T
' $ o. 4'/4,_&' - *' 5 . 5'
. M . [ ° \
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Tablé A (Continued)
. ? , -
-Sourgp ss df Ms F P
.
Trial 5..83 1 5.83 .07
T x G 56.53 1 156.53 .69
T x-C 112.81 "1 56.41 .69 _
TxGxC 651.53 1 -325.76 3.99 <03
.
Error, 3348.58 41 . 81.67
R 129.88 1 129.88 1.64
Vv x izfs}r\f 2.62 1 2.62 .03
VX TxC « 150.54 2 .75.27 .95
VXTxG8xC 103.19 2  51.59 .65
Error, -. 3245.88 41 79,17
R x T 605.71 "i 605.7:\\\3.85 <-06
RNT x G 124.94 1 124794 .79
RxT x ﬁ' 131.74 2 165.87  1.06
RXxXTxGzxC 284.45 2 142.22 .90
Error, 6444.02 41 157.17
VXRXT .45 1 .45 .01
v ¥R xTx G 27.08 1 27.08 .35
VxR XTx C. 15.0:2 2 8.51 .10
V'XRXTxGxC 554.47 2 274.24 3.5 <.04
) Error, | 3188.55 41  77.77
"Seconds (S) . 4462.52° 9 495.84 .8.83 <.00001
S—%—G 410.68. 9  45.63 81 . ‘
NS =3 —
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Table A (Continued) |
Source __ SSs af MS F P
s x C 1526278 18 84.82 1.51
S xGx C 306.29 18 17.01 .30
Errory ) 20717.25 369  '56.14 ‘
V x 8, c 305.68 9 33.96 .70 -
VxSxG 383.03 9 42.56 .88
VxsSxCcC 509.92° 18 28.33 .58
VxSsSxGzxC 988.23 18 54.90 1.13 o
| 1’:7rr‘or9 17896.21 369- ?8.50
R x S 327.20 © 9  36.36 1.0l
R xS xG "230.77 9 25.64 .71
R x S xC . 486.00 18 27.00 .45
RxSxG=xC 1252.28 18  69.57 1.93  «<.0l
Error . 13334.21 369 36.14
VXRXS 225.35 &\9 25.04 .64 .
VXRxSxG 263.87- 9 29.32 .75 ° Q
VXRxSzxC 543.72 18 30.21 .77
VXXRx SxG xuc 579.55 18 32.20 .82
Errorll 14507.76 369 - 39.32 .
T xS . 697.95 9 77.55 1.591 <05
R XxSXxG 805.81 9 89.53 5.19/ <.027
T xS xC . 848.01 18  47.11 1.15
" TxSxGxC 693,21 18 38.51 .94 )
Error 15174.34 369 4112 |
12 , .
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Table A (Continued) P .
P : ,”)
Source . SS af MS E B
VXTxS 791.18 9  87.91  2.02 <.04
VXTxSxG - 386.44 9 42.94 .99
VXTxSxC 501.04 18 27.83 .64
VxTxsxexc  8l4.84 18 45.27  1.04
Error,, : 16074.47 369  43.56
RxTx S " 414.45 9  46.05 1.08
* RxTxSxG 69850 9 77.61  1.83 < .06
RxTxSxC 823.96 .~ 18 45.77  1.08 \
R xTx SxGxC 577.97 18 32.11 .76
Error,, 15690.33 369  42.52
VXRXTEXS 189.43 9  21.05 .51
VXRXTXS xG 302.06 9 33.56 - .81
- V xR k\Q;QNs x C '536.43 18 29.80 .72 .
. VxRxTxsx6x& 924.39 18 51.35 1.24 ,
Error . 15304.93 369  41.48
\
| —e
] ) w. ‘ .
- ) ) - W
o - ' ‘)



