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" ABSTRACT

Inconsmtenmes ex1$t m the hterature regardmg clasmﬁcanon of neonatal wakmg
behav10r Present clasmﬁcauons are madequate lackmg in comprehens1</eness and in -
adequate descnpuon necessary for rephcablhty The purpose of this study was to
descnbe pattems of mghttlme wakmg behavior of healthy full- term infants w1th1n a
'hospltal nursery and to examme variables Wthh may 1nﬂuence them

Th1rty -three’ waking episodes of 21 hea]thy full-term infants were v1deotaped at
night in the nursery. An ethogram was developed and behaworal cntena 1dentiﬁed for
six stages of walcmg Asleep, Transition to Waking, Awake Transmon to Crying, '
Crymg and Hard Crying. These behaworal criteria were vahdated using dlscrnmnant
analys1s ;

Four patterns of wakm g identified’ were slow arousal from sleep, rapid arousal
from sleep, waking that ended in sleep and fluctuatmg rest/active periods. Differencesin
self-consoling and antecedent events were found within each pattern of waking and these
varied within subject The dlStlnCthCHCSS of each stage of walcmg was verified usmg
discriminant analysis. Further, sxgmﬁcant‘behawors associated with each type of cry
were identiﬁed. This study enables the assessment and documentation of infant behavior

so that nursing interventions and their effectiveness may be evaluated.
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I. INTRODUCTION

: Wle considerable information has been amassed about consistent patterns of sleep
states in low risk infanté,_little is lqlpwn about wakefulness and there have be\er} few
attempts to identify different waking states (Berg & Berg, 1987). This incongruency
appears to be due to the lack of cohsistent clectmphyéiological data associated with
waking states, resulting in reliance on behavioral observation and investigator
interpretation (Becker & Thoman, 1983). Wakefulness has been determined soiely on
tﬁe basis of open eyes (Parmalee & Stern, 1972; Pretchl, 1974). THerefore, the purpose
of this study was to describe the waking pattéms of normal, low risk infzints in a

naturalistic setting. N o ¢

-Background Information D N
: : e P

In addition to the \in'consistent categorization of waking states in the literature,.

d(:;cumentation of the waking patterns of low risk infants is inadequate. Desmond, |

Franklin, Vallbona, Hiil, Plumb, / molid and Watts's (1963) classification of waking

patterns were detérmincd by_&differences in paysiological parameters and were limited to

" infants less than six hours of age. | Emde, Swedberg and Suzv.;ki (1975) observed infanfs

' under artificial conditions within the first ten hoursoflife using five preexisting'
beRavioral categories (quiet ‘sl;eep,r acﬁvc sleep, drowsy, wakefulnesg:/cfying).
Wakefulness included alert-activity which is not part og -a young infant's repertoire
(Wolff, 1987). Wolff (1987) presented a single pattern of waking‘behavior, whicly

summarized the waking behaviors of 20 infants under ome month of age. Developmental

differences in behavior (Irwin, 1932) and inclusion criteria requiring evidence of at least
3 . )

1
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- five minutes of alertness limit the value of this surnmary sequence. Another study

descnbed the patterns of two infants who were observed under artificial condmons

‘ (Pretchl 1974) Finally, Thoman (1975), usmg the criteria of open eyes to determine

pY
wakefulness,- calculated the transitional prcbabilities between 8 sleep-wake st_ates. These

- calcnlations were based on data from shor. observation periods in a laboratory, which

were not representauve of behavior from one feedmg to another .

A study of pattems of waking behavior in a caregwmg environment would yield
important information for nurses on at least four aspects of infant behav1or First,
typical patterns or styles of waking would be documented. The relationship of particular
behaviors such as fussing and crying, \;vhich have important mplications for
intervention, could be examined with reference to anteceden: variables and subsequent

behaviors. Second relationships between these patterns and infant,. feeding and

. environmental var.ablrs could be examined for direct and indirect effects so that pattems

" 'based on these variables could be predlcted Thlrd the incidence of self-consolmg

behav1ors could be documented. In addmon, the relationship between self-consoling

behaviors and other waking behaviors could be examined so that predictions of

' effectiveness of self-consoling could be possible. Fourth, extremes of waking activity

\

~ could be documented and examined in relationship to infant, feeding and environmental _

variables. Thus, the potential outcomes of a study'on patterns of wakefu_lness would- -
provide useful information for nurses in practice and educabon as well as fornurse |
researchers. | |

Several subsequent nursing investigations become p0551ble once this baseline of

wakmg patterns is obtained. For example, when is the most appropriate time to initiate a

feeding so that the outcome is a "good breast feeding experience"? When is the most
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appropriate time to initiate a feeding so that rmlk intake is optlrmzed and minor
dlscomfons such as regurgitation are reduced? When is the best time to initiate
comforting measures? How is an "irritable" infant different from an average infant, and
what intbrvention‘s might be most suitable. for this infant? Sdothability can be-
investiga;cd empirically. How does successful self-consoling reléte to nighttime -
sleep-wake patterns and the incidence of colic syfnptoms? What differences in waking
patierns an&éelf;consolability exist between low risk infa'ntsa aﬁd the high risk -
porulation? Kndwledgable and effective nursing éare can be advanced when questions
such as these are investigated. Therefore, it is important for further nu?smg reseafch in
these areas that a baseline of waking patterns in low risk‘infant_s in a caregiving J
venvi‘ronment be sought. L |
¢
Research Questions “\
This descriptive study addressed the following questions:
1. What are the typi_éal patterns of nighttime waking behavior for the low risk newborn’

infant in a nursery environment?

2. What factors appear to influence these patterns of waking behavior? .

Definition of Terms
Some of the terms used in this study are summaﬁzed in alphabetical order as follows:
Active Period of a Stage of Waking: This period was defined by certain behavioral
criteriahich was characteristic of that stage (see Table 8).
Behavioral Event: This was defined as a béhz_l_\(ior that occurs so rapidly that an 6bservcr

v. é_ould just identify it and count its occurrence (Lehner, 1979).
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Duration of a Stage of Waking: ‘This figure was calculated from the onset of the

| behavioral events which characterized that stage to their cessation.

Loose Swaddling: fhis was identified when the infant's hands and arms werc partially
or completely uncovered by a restraining blanket.

Low Risk Infant: This was considered to be a healthy infant between 37 and 42 weeks
gestation. '

Pattern of ching: This consisted of a temporal sequence of stages of waking which

‘ occurred between sleépmg episodes. .

Rest Perzod ofa Stage of Waking: This period was a Iower stage of waking which
followcd the active period of thc stage of waking.

Restrictive Swaddling: This was identified when the infant's hands cmd arms were
completely covered by a restmlning blanket throughout the waking episode.
Although ann rnovefncnt was possible, the infant could r'10t touch his face with
his/her hands. - '

) Sccure'Swaddling.' This was identified when the infant's hands were partially or

completely uncovered by a restraining blanket. The arms were generally held in
“a flexed position by the restrammg blanket with the hands near the 1nfant s face

Stage of Waklng This consisted of one or more states of arousal called active and rest
periods.

| vStates of Arousal: These were defined as clustefs of four or five behaviors occurring
within a consistgnt pattern (Pretchl, 1974).

Waking Episode: This was defined as the period from initial stirring movements, which

were preceded by sleep, to the initiation of intervention or until sleep resumed.

E
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II. LITERATURE REVIEW

With the exception of infant vocalization (A.udrich, Sung & Knop, 1945a, 1945b,
1946; Gill, White & Anderson, 1984) and motility (Irwin, 1932; Thprha'n & Tynan,
1978), Wéking behavior has been studied primarily in terms of behavioral states (Berl'g &
Berg, 1987). Many variatidnis in criteria and numbers of categories of waking siiies and
transitional states can belfound in the literature (Pretchl, 1974, Wolff, '1987).

Trensitional states, which mark the passage from one state to another, ir;vol;/e greater
variations of behavior as they are defined by one or two cntena versus the four or five
criteria deﬁmng each behav1o;al state (Wolff 1987). Somc mvesugators labcl sumlar
behavior as mdctermmant and do not descnbe it further (Becker & Thoman, 1983;
Kcefe,/19é6;' Thoman, 1975) so thaf it is not possible to replicate th,at méearch. '

Most observations of wakefulness have been done in two n‘aturalistic setting5'
either in the home (W olff, 1987) or in the low risk nursery (Aldrich, Sung & Knop,
1945a, 1945b 1946; Bcnnett 1971; Emde et al., 1975; DiPietro, Larson & Porges,
1987; Gaensbauer & Emde, 1973; Gill, Whltc & Anderson, 1984; Irwin, 1932;
Thoman & Tynan, 1978). As findings from studies done in naturalistic settings ha\!e
more practical value for caregivers than those done in a laboratory setting, this review of
the literature will be fo;:used on descriptions of infant wakmg béhaviar based on
systematic observation in naturalistic settin gs : : Te

Due to developmental and neurologlcal dlfferenccs in behavior betwcen full-term -
and premature infants '(B’both, L)eonar'd, & Thoman, 1_980; Pretchl, 1965), this review
will be confined to the full-term infant. In addition, the effect of maternal intervention on’

certain aspects of waking behavior, such as visual alertness, have been studied (Korner



& Thoman 1970). Since the purpose of this study is o focus on the descnptlon of

- waking behawor prior to intervention, such studies will not be reported in thi§ revxew e
In this chapter, the results of systematic observations of waking behavior will be

_described as well as the inﬂuenee of infant, feeding and environmental variables. A

summary of the salient aspects of waking behavior and influencing variables will follow..

Description of Wakefulness

A newborn infant spends approximately 16 to 17 hours in sleep, and the rest of the |
time in wakefulness (Parmalee & Stern, 1972). The first day of fife is associated with
mcreased periods of wakefulness (Wolff, 1987). After obserying 20 low risk infants in
the first week of life, Wolff (1987) found that the mean duranon of sustamed
wnkefulness, e?t_cludmg the first 24 hours following birth, was 17.8 rrunutes (range 9-27 .
minutes); F

Descriptions of deing behavior will be organized under the following sections:
crying and fussing, drowsiness, alet‘mess, other uctivity, and patterns of waking
behavior. Most of the tenninoldgy for the description of Walc'mg behavior will be that
used by Wolff (1987). This choice was based on three reasons. First, Wolff ( 1987)
used descrlpnve labels such as drowsiness, alertness, crying and fussing, rather than
funcuonal labels which are subject to investigator bias (Lehner, 1979). Second, these
terms are descnpuve of similar behawors seen in older mfants and adults for whom
- types of waking behavior are more easﬂy distinguished and thus, deﬁned (Parrnalce &
Stern, 1972). Finally, in contrast to numbers (eg., state I, state II, etc.) and other labels
(eg. active awake, alert inactivity), this terminology is both familiar to and freqtyd_yv

used by nurses who care for infants and counsel new parents. N

¢ i



Crying and Fussing }

Crying in the low risk infant'has been described as a repetitive vocalization of five
or more cycles and which may include silences between utterances lastirng less than 3
seconds (Wolff, 1987). Crying was accompanied by either diffuse motor activity or a
rigid posture with limbs in partial extension. The face was contorted into a cry grimace
and the skin was flushed. Tears were seen as early as 24 hours of age. .In a study of
three p?st-operaﬁve infants, C6té (1987) found that frown and bilatcral leg movement
accompanied crying. ‘

Gill et al. (1984) presented a more speci}'lc analysis of different types of crying
based on earlier unpublished work by Anderson and GiH. This description categodged '
crying into four types: whimpering, fuss, cry and hard cry. The behavioral descriptioil\
of whimpering included soft cry of nﬁnixh/gl»durétioh, no facial_reddehing, slight cry
grimace and some limb movement. The description for fuss included a moderately loud
vocalization of short duration, slight facial reddening, moderately tense cry grimace and
rapid limb movement. Cry wés dcscribcd as a loud vocalization of moderately long
duratmn accompanied by reddened facial skin, tense cry gnmace and tense, jerky limb
movement. A hard cry was descnbcd as a very loud, almost continuous vocahzanon
very red facial skin, very tense cry grimace and very tense limb movement. Thcsc
descriptions were organlzcd into a scoring systcrn w1th values for severity of crying. At
least some of the criteria, such as loudness of cry and facial appearance, require
subiective judgmcnté and thus, would be a soprcc‘of invalidity in this scoring system.

In contrast to crying, fussing has received considerably less attention 1n the

literatwe. Fussing is described as moaning or cry-like sounds separated by periods of
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R si‘lenc'e Which lnsted at least threevseconds (Wolff, 1987). The face is somgtimes’
contorted into a pout or grimace. Fussing is most often seen prior to a bout of cryin g.
Using this descﬁption, Wolff (1987) stated that his attempts to distinguish fussing from

‘crying may be arbitrarty, as it was s)i%en’mes diffigult to distinguish it from crying. Coté
( 1987) described similar behavior in postoperative infants, which included slight frown,
eyes shut and legs cxté\nded.

Lintle has been documented on the frequency or duration of crying episodes,
probably due to the effect of the van'an’on in timing of intervention (Karraker, 1986).
Keefe (1987) described a higher frequency of crying at nighttime in low risk infants in
the nursery as compared to a rooming-in environment. The duratlon of a crying episode .

“1n the nursery ranged from 1.5 to 27 minutes. In the roommg-m group, crying ume . V\
lasted from 1.5 to 13 mmu{tes. |

Gill et al. (1984) described the chéracteristics ofa single cry in 15 low dsk infants
less than two hours old. The mean for the longest continuous cry was 24.7 4\8.7)
seconds, and the shortest period of crying was 1.6 seconds. The closesr /uétny. infant
came to crying continuotisly was 39.6 seconds.‘ The mean time interval between

episodes of crying was 2.2 (+ 8.6) minutes (range: 6 seconds to 11.9 minutes).

Another aspect of crying and fussing of increasing importance is self-consoling
behavior. Based on personal observhnons Brazelton (1984) deﬁned successful
self-consohng as quxetemng following crying when accompanwd by the followm g

movements: hand to mouth movements, msernon of hand/fingers in mouth, sucking

| hand/ﬁngcr(s). Two additional self-consoling'movements have been described by

. Blackburn (1977a): changing position and attending to a nearby voice or face.

Only two reports of the relaﬁonshﬁp of such behavior to fussing or crying could be

s



located. In one study of 12 low n'sic infants within the first month of life, the occurrence
of the following behaviors were counted: fnouthing/tonguing, hand to face, hand to

~ mouth, hand suck and rooting to own hand (Wolff, 1987). With the exception of
rnouthingh)onguing, these behaviors were observed most frequently during fussing and
crying as compared to other Waking states. Gill et al.'s- (1984) data for 1-2 hour old
infants demonstrafed more frequent tonguing, hand to mouth, hand passing mouth,'~
rooting and empty sucking b.ehlavior's during vol:alization, than did that of Wolff (1987) .
whose subjects were older With the exception of hand to face and rooting to own hand,
‘these behaviors were more common to fussing than crymg The relationship of these

behaviors to qu1eten1ng was not described by either investigator.

Drowsiness

The descnpuon of drowsy behavior has received 11ttle attention. Drowsiness has |
usually becn observed in the transition from waking to sleep and from sleep to wakm g
(Thoman, 1975). It has been paraglly defined in termsof the motor activity and
. iespiratory rhythm seen in different sleep states (Wolff, 1987). Pa;ticularly_ for the
clothed infant in a naturalistic setting, this may create difficulty when
elecu*ophysiologicgl measurements are not available. Intermittent‘ opening and closing of
the eyes with associated unfocussed and dull appearance, was the second charactenstlc
of drowsiness (Wolff, 1987) In a brightly lit environment, it would not be unusual to-'
observe intermittent opening and closing of the eyes during other waking states. In three
posteperative néewborns, Coté (1987) Observed a smooth forehead and sligbtly open
eyes, though this may have been affected by ‘the administration of analgesics.

Woff (1987) found that the duration of drowsines; is highly Qariable.between
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' Qc&‘n\ r,&"% “/‘du*l each infant and among 1nd1v1dua.1s He did not observe any hand
\\_wlﬁl} d‘“\h 4 fh\ state. Other self~consoling behaviors were more common than is

N in q /%P put less common than was observed during the other waking states.

\Y: (he% v‘\ Jior \ pnouthing/tonguing is the most frequently seen.

W . , _

4\16(01\5 W4, described as a relaxed and stable‘ posture with little or no
SN &au\md"\ﬂent (Wolff, 1987) and smooth forehead (Coté, 1987). The eyes arc
NN 4 t’a\c 2 b\ght and shiny appeararice. While alert, the infant is sométimes
' Qy sﬂﬂ\d 0 Qc 9;1 tl\g environment, or to hold his attention on an object for brief periods,
N, Ay A \ti Wﬁbﬂ of an alert period was found to be the shortest among waking states
Q&rdtchl;’ 1 9}”/ W 1ff (1987) consistently observed alertness in infants Iess than a |
™ thh w ™ 5 Yy 0 60 mini{tes following a feeding.

Quper 4 #™ ,/
M 5 \ /S“‘\\a;ors described another cluster of bchav1ors unique to the very young
Mgt ™2 & gtem, 1972; Pretchl, 1974; Wolf, 1987) These behaviors have
eﬂ %01}3 ) pb% ¢A as active awake or waking activity, Wolff (1987) described this -
Clhsgﬁr N lﬂel\ ‘/10’\ 25 be?ng characterized by bursts of spontancous act1v1ty, varying in
mter;51l3, /’d WQM’ The eyes are open but not focussed, and there is an occasional
Qcajlﬁﬁyﬂ \ Vi 4\ moaning or whimpering, which is not sus/tamed. The face may be
pi%peq v\ fﬂ\&e and flushed when the linibs are movmg. According to Blackbury -
(1§7¢b)\ J,ﬁ \f ﬂ’t \yay becqme increasingly sensitive to disturbing stimuli during this

5t§\te/ !
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For a sample of 20, two-week old low nsk mfants observcd at home the duration
of thlS acuve wa\kmg behavior was vcry similar to that of fussmg and crymg (Becker &
", Thoman, 1983). Progressxvely, within the first 3 months of life, this behavror was seen
to be accompanied by alertness (Wolff, 1987).. " |

Variab‘l'_'es Infuencing Behavior e

Infant Variables ) |

Infar_lr'variables which have received auenuon in behavioral studies include: age,’
“the effeét of circumcision, t};e effect‘ of soiled diapers, the effect of prenatal events, and
individual _differenceS. Although, differences in uurees; perception of behavior and in
contingency of care have been attributed to differences in sex (Bennett, 1971), the
relationsﬁip between sex and differences in waking behavior (lsarrnalee & Stern, 1972;
Pretchl, 1974; Wolff, 1987) or patterns of behavior (Desmond et al 1963; Keefe, _
1987; Thoman, 1975) is generally not stausucally significant. ' ' -

Non-reflex, walcmg behavror is cormdered 10 be under the control of centml
nervous system mechanisms (Berg & Berg/1987 Pretchl, 1974). Therefore, some of |
the differences observed between d1fferent age groups of infants may be representauve
of ;)ostnatal developmental changes in maturation of the central nervous system (Berg & |
Berg, f987) Desmond et al. (1963) documented Lhree patterns of physxologxcal and
behavioral characteristics common to 61 low risk mfgrts during their first'6 hours of life.
The first pattem was most common. Immediately postnatal alert exploratory behavior ”
was described, followed by intense act1v1ty then sleep. In the seqond pattern, m_teuse _ '
activity& occurred after an interval of quiet activity or u;'ep. In rhe third pz{rtem, o.lermess

was brief and followed by sleep; movements were usually provoked by external stimuli.
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The last two patterns were usually but not always‘ associated with administration of
maternal analgesia pnor to dehvery These characteristics v -r= interpreted in relation to
the infant's recovery from the birth process. Pretchl (1974 ted further that the typical
. pattern of sleep-wake cycles was difforent for the first cay of life as compared to those
observed in utero and in premature infants, and in older infants. Brazelton (1961)
ob‘servedva relative state of disorgar.zaticn of behaviof in infants-less than than 24 to 48
hours of age and whose mothers had no medication in labour. In addition, Wolff (1987)
| found that the duration of waking states was shorter in the ﬁr;‘.t week of life as compared
to tho following weeks. _ ‘ | | v ‘

The effect of circumcision on the sleep-wake behavior of low risk male infants wés
examined by Anders and Chalemian (1974) and Emde, Harmon, Metcalf, Koenig and
Wagonfeld (1971). Anders and Chalemian (1974) found that there was si gnificant
increased wakefulness within the first hour followmg‘su'cumcmon This consisted
vmamly of fussmg and crying behaviors. Emde et al (1971) observed prolonged penods
of quiet sleep within ) hours after circumcision, but did not report waking behavior.
However, it is possible that the pattern of wakmg behavior may be different for at least
several hours followmg stressful events such as circumcision. ‘

The effect of soiled diapers has traditionally been associated by péror;ts ahd nurses
with increased activity levels anc ‘ussing or crying (Wolff, 1969). This belief is
fostered by the successful comforting of some crying infants when only their diépers .
| have been changcd Through a senes of experiments, Wolff (1969, 1987) concluded

that the dlscomfort from soxled dlapers was probably due to the coolmg effect of
v moisture against the skm, rather than to the sensation of wetness.

Intranatal complications, such as general anaesthetics, abnormal deliveries and

4 .
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apgar scores less than 7, are also associated with dcpresseci infant behavior (Dubignon,
Campbell, Curtis and Partington, 1969; Kron, Stein and Goddard, 1966; Pretchi,

1974). The importance of maternal complica{ions to subsequent infant behavior was
summarized by Pretchl (1965):
| In additioggo the aforementioned paranatal conditions [birth process], the

.fetus may have been exposed during its intra-uterine development to

complications such as toxemia or infectious diseases of the mother,

abnormalities of the placenta, etc., which may harm it. They may also

* complicate the difficult process of adaptation to the new environment at .
birth and, therefore, affect the behavior of the newly born infant. (pp. 77)
The effect of the extrauterine adapiation on clarity of behavioral cues appears to last
for 24 to 48 hours, but may be prolonged for at least 3 or 4 days if maternal analgesia
- was administered (Brazelton, 1977).- Analgesw drugs adrmmstered systematically and
locall§r during labour and delivery have a depressant effect on the motor abilities of the
neonate (Wiener, Hogg & RoSen 1979) and on attention and social responsivity (Belsey
et al. 1981) These effects may last up to 6 weeks post-delivery (Belsey etal., 1981;
Tronick, Wise, Als, Adamson Scanlon & Brazelton, 1976). Both the total dose and the
duration of administmu'on are important factors when assessing the effect of maternal
' analgesia on the. infant (Scénlon, Brown, Wiess .& Alper, 1974; Trenick, et al., 1976).
Several investigators have commented on the considerable unt of observed _

variation in waking behavior be.ween individual infants (besm nd et al., 1963; Bennett,
1971; Irwin, 1932; Thoman, 1975). The major assumpnon the Neonatal
Assessment Scale, a widely used research tool, is that there are important individual
~ differences in an infant's interactional ablhtes and behavior (Brazelton, 1984). Bennett
- (1971) observed‘the propensity of adults to talk about these differences in such terms as:

"he's lazy, he sleeps a lot", "he's a smart baby, he looks at me", "she's a lovely baby,

and has-a nice pergpnality”, "he's irritable..." (pp. 323-327)
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These jhdgements may be affected by the adult's perceptioﬁ of the physical

- characteristics as well as the typical pattern of behavior .b_efore and during interaction
(Bennett, 1971; Karraker, 1986). However, an individual's typical patterns pwf‘w. <1ng
sbehavior may be an eaﬂy display of temperament, which has been conceptualized as a
construct within the dimension of personality (Goldsmith, 1986). Temperament has
been defined as con,dtutional differences in organic and rrioion reactivity and the infant's
~ ability to enhance or inhibit reactivity (Derryberry & Rothbart, 1984). Although there is
* a diversity of theoretlcal views of temperament, there is no consensus that temperament
is a stable characteristic in early infancy wh: h could be measured (Derryberry &
Rothbart, 1984; Goldsmith, 1986; Goldsmith & Rleser Danner, 1986 Thoman,
1975). ‘ N

Feeding Variables )

Four aspects of feeding have been studied in relation to wakefulness. These are:
the tefnporal relation‘ship between waking behavior and feedin g; the effect of type of
feeding, the effect of scheduled feedings, and the effect of hypoglycemia.

R Gaensbauer and Emde (1973) found that wakefulness in week-old infants typically
preceded a feeding. In another study, infants leSs than one month oid were more likely
to cry 15 minutes before feeding than 15 minutes following feeding (Wolff, 1987).
They rarely cried if a feeding was interrupted near the eﬁd. These infants were also alert
and awake fér prblongcd periods during the “ﬁrst 30 to 60 min s following a feeding.
This alert period was followed by drowsiness in 21% of observed occasions.

The temporal relationship of feeding to self-consoling behavior was examined by

Wolff (1959) for three infants uhder 5 dayé of age. Behaviors Such as mouthing,
{ .
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tongumg, haqd-mouth contact, and hand sucking occurred more frequently i)rior to
feeding than following fecding. Spontaneous rooting, however, depended on the,
infant's state of responsiveness and not on the time which had elapsed since the last
feeding. The effect of hunger on quietening was not addressed. However, some studies
on comfoi—ting interventions have ipdiéatéd that the effect of hunger on the consolability
of the ini-’ant may not be significant (Kessen, Leutzendorff & Stoutsenberger, 1967;
Kormner & Thoman, 1972; Neeley, 1979; Tx‘iplett & Ameson, 1979). -

~ Several investigators found that type of feeding may have an effect on waking l
behavior of lon 1jisk infants. Young breast-féd‘.infants tend to waKe up fussing or c‘rying
if they are disturbed while sleeping (Bell, 1966; Woiff, 1987). DiPietrol et al. (1987)
found that breast-fed infants who were disturbed when sleeping were significanty more
 irritable, more difficul: to console and more difficult to alert than bottle-fed infants. The
effect of breastfeeding on infant wakefulness may be aggravated by the limited supply
and calorie content of colostrum during the first three or four postnatal days (Wood &
Walker-Smith, 1981). | |

Gaeﬁsbaulcr and Emde (1973) studied the effect of scheduled feedings for a sample
of 60 infants-from 1 to 3 days of age. Breast-fed and bottle-fed infants who were
' demand-fea tended to wake up every 4 hours. Based on similar observations, several
authors havé concluded that an intrinsic sleep-wake rhythm peculiar to véry young
infants may have accounted for }his behavior (Gaensbauer & Emde, 1973; Parmalee &
" Siem, 19’;;2; }Prctchl, 1974). |

Hypoglycemia, an abnormal condition of hunger, may be associated with either
irritabljl‘ity or lethargy‘ (Cowett & Stern, 1981). Irritability may serve to lower the

_ infant's threshold for noxious stimuli, while the lethargic infant may have a higher
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threshold. Conditions associated with hypoglycemia are: asphyxia, pre-and
post-maturity, small for géstational age, rhesus hemolytic disease, sepsis, cold stress
and delayed feeding (Cowett & Stern, 1981). |
EnvironmentalVVariables X
A low risk nursery tends to have greglter sources of stimulation such as light and
- sound levels, than a rooming-in environméht (Keefe, 1987). The effect of the following
environmental variables on wakefulness will be discussed: room temperature and
sounds of othe#infants crying:.
Cooling of the infant may increase irritability; while excessive heating of the infant
n;ay also be associated with "fussiness” or lethargy (Scopes, 1981). Wolff (1969)
compared the effect of cool (78° F) and warm (85-90° F) environments on the total
amount of crying of 10 infants, and found that infants in the cool environment cried
more and slept less. Infants who have a lower body temperature may raise their state of
arousal and become more reSponSive to noxious stimuli which would be sub-threshold

during deep sleep (W(;iff,_1969).

1 " nursery of 20 ihféﬁts, Aldrich et al. (1945a) observed that less than 20% of the

total .. ying episodes were djlé only to one infant: This supports the possiblity that
crying may disturb and wake other infants. This "group" crying may be aggravated by
the limitations naturally imposed by the nurse's inability to respond to more than one

infant at one time.

- .

Summary /

‘

The sleep-wake cycle of low risk infants over 24 hours of age and within the first.
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“~

week of ¥#e, appears to be an intrinsic rhythm of approximately four honrs._ Although
little has been done to mvesugate the typical patterns of waking behavior for low risk
‘infants, some descnpuons of durauon of waking and fnequency of self-consohn g
behaviors have been documented, s v Il as descnpnons of waking behavior. These
waking behaviors include crying and fussing, drowsiness, alertness, and other activity.

Far moré is known aboui crying than about the other waking behaviors. A valid
qnantitative tool has not yet been developed to assess the quality of variation in
vocalizing behavior, nor is this variation well documented. However, fussing could be
distingushed from crying on the basis of the number and temporal spacing of cry-like
sounds (Wolff, 1987).

As previously mentioned, the descriptions of drowsiness found in the literatﬁre
have inherent problems for observational research i in the low risk infant. Foriiexample
in a brightly lit nursery, drowsiness and alertness may be difficult to dxstmg‘ulsh In
practice, drowsiness would be seen when the infant is ¢ither going to sleep or waking
up, and does nnt require comforting. In a brightly lit nursery, alertness would be"
differentiated from drowsiness by the continued attempts to open the -eyes while there is
minimal activity. Rooting and yawning would be absent during alertness, but may be
seen during drowsiness | \

In addmon to crying, fussmg, drowsiness and alertness, there is another cluster of '
- behaviors commonly observed in a&'akefulness The" descnpno{ of this other waking
activity can be easily confused with fussmg when the mfant is vocalizing. In practice,
this waking activity is seen as abundant arm and body movements with eyes onen or
closed and occasional grunting.. | »

Aithough the importance of self-consolirsg behavior in relation to quietening has

b
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been recognizcd, little has been documented about the occurrence of this behavior and its
relationship to waking behavior. Successful quietening needs to be systcmziticaily
examined before the label "self-consoling" can be given. to specific motor activity.
Lastly, the inﬂucncc of infant, feeding and environmental variables on infant
behavior were discussed. Preliminary work has been done to investigate the
relationships between the incidence or duration of waking behavior and these variables.
However, little has beeh documented on the effect of these variables on the frequency of

particular waking behaviors.
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- III. METHODS

In this chapter, the research method, study sarxiplc, data collection, data analysis,
and ethical considerations are described. Methods for establishing intcrratef and
intrarater reliability are also discussed.

| | Eth(’)logy‘

The research method incorporated within the design of this study is eghology.
Ethology is the systematic method of observing and recording behavior, with minimal”
biase§ and expense, émd thén'describin g that béhavior within context (Gouid, 1982).
-There'is no c_omérehensive ethogram of the newborn human infant to justify the use of )
other quantitative approaches in the study'of waking b_eha_vior (Wolff, 1987). Since
- standard quantitative instruments are not available for the study of patterﬁs of waking
behavior, systemaﬁc observational tecfmiques are necessary (Sackett, Ruppenthal &

- Giuck, 1978). Ethoiogy prescribes a sequence of procedural guidelines aimed at
systematic observétibn and analysis of behavior (Wolff, 1987). Asa consequence, the
~ data derived from ethological methods can provide a sound basis for future experimental

studies on infant behavior and interventions.

| The Study Sample
Convenience sampling was used to obtain 23 healthy, full term infants at two days
of age from the Post-Partum Unit of the Univefsity of Alberta Hospitals. However, one
infant (#19) did not wake during the observation period, and technical problem's |
precluded the use of data gathered from a second infant (#17). Therefore a total of 21
infants cumprised the final sample for analysis. ‘A total of 40 waking episodes Were

19
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filmed. Due to inadequate sound and/or visual data, only 33 waking episodes could be
analysed. Repeated waking epi'sodes were analysed for a total of seven infants.
Infants with the following prbblcms were excluded from the study: dextrostik or
blood sugar <2.5 mmols/l within 24 hours of commencement of data gathering; less
than 37 weeks gestation or greater than 42 weeks gestatioh; small for gestational age;

under phototherapy; and suspicion of sepsis.

Demographlc characterlstlcs
The sample cqnsisted of ten male and eleven female infants. One infant was
oriental and the others were caucasian. Gestational ages at birth ranged from 37 to
~ 41weeks (Table 1). The majority of infants were delivered spontaneously. Four infants
%

were delivered by forceps and two infants were born by cesarian section. Birth weight

ranged from 2805 to 6105 grams (mean=3425 gms).

Maternal Anaigesia . -

The mothers of five infants did not receive narcotic analgesics, epidural or g?ineral
anaesthesia in labour (Table 2). One of these mothers received 200 mg Scconal orally
3.7 hours prior to delivery as well as a local injection of 1% Xylocaine in the second
stage of labour. -A:n;nher mother was also injected locally with 1% Xylocaine prior to
delivery. While local analgesia is not considered to have an effect on infant behavib_r
(Tronick, Wise, Als, Adamson, Scanlon & Brazelton, 1976), the barbiturate, Seconal, is
known to cross the placental barrier (Brazelton, 1961).

| Five mothers received epidural anesthesia (Table 2). Only one of these mothers

received an epidural as the sole route for analgesia. She received a total of 9 mls of
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Table I.  Demographic Characteristics of the Sampie (n=21) -

© 21

Characteristic ‘ n %
SEX
Female : ) 11 52.4
Male 10 47.6
GESTATIONAL AGE
37 weeks 2 9.5
38 weeks hd ’ 2 9.5
39 weeks 6 28.6
40 weeks 5 23.8
41 weeks 4 19.0
Not known 2 9.5 ‘
MODE OF DELIVERY
Spontaneous vaginal delivery . 15 71.4
Forceps delivery 4 19.0
Cesarian section 3 2

9.5
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0.25% Marcaine via the epidural prior to delivery. The other four mothers received an

mtramuscular injection of a narcotic ana]gcsnc in addition to this epidural. One of these
fom\ mothers recelvcd 10 mg Morphine and 17 mis 0.25% Marcaine within four hours of
delivery. Thrce of these mothers received 50-75 mg Demerol and 25 mg Phenergan,
which was administered an average of seven hours prior to delivcry (range=5.4-11.0
hours). The amount of 0.25% Marcain given per epidural for these three mothers ranged
from 9 to 15 mls. Epidural anacsthesia' with the agent, Marcaine, is not believed to have
a significant effect on neonatal behavior (McGuinness, Merkow Kenncdy & Erenberg,
1978; Scanlon, Ostheimer, Lurie, Brown, WCISS & Alper, 1976)

A single dose of a narcotic analgesic without an epidural was administercd t 10
mothers (Table 2). This congisted of 50-100 mg Demerol (mean = 62.5 mg) and 25 mg
Phenergan and was administered an average of 2.3 hours prior to delivery
(range=0.8-12.2 hours). |

In summary, the mothers of 14 infants receivc;l a n'arcot:ic analgesic in labour. The
' dveragc dose of Demcr_oifor these mothers was 59.4 mg. Only one mother rec;ved a
general anaesthetic (nitrous‘ oxide) and she did not receive additior_lal sedation. The

categories of type of maternal anal gesia which were examined in data analyses are listed

in Table 2.

Condition at birth |

The totai length 6f labour for this sample averaged six hours (range=0.9-12.3
hours). Apgar scores averaged 7.6 ét one minute (range=5-9) and 8.3 at five minutes
(range=8-10). No mfant rcquxred a narcotic antagomst dunng resuscnauon

Flfteen 1nfants were born by spontaneous vagmal dehvery and had no

-~
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" Table2.  Incidence of Different Types of Analgesia Given in Labour (n=21)

Type of Maternal Analgesia ~ n A

No epidural or narcotics 5 240

Epidural only 1 45

Narcotic analgesics only 10 48.0 |
Epidural & narcotics | 4 19.0

General anesthesia only 1 4.5

Table 3.  Types of Fetal Distress and Outcomes

OUTCOMES
INFANT #- TYPE OF DISTRESS ’

Mode of Delivery ~ Apgar!  Apgar?

4 fetal heart rate < 120 SVD? 5 .8
10 ‘,  fetal heart rate < 120 C/st _' 9 10
11 meconium staining SVvD? 5 8
16v uriknown ’ Forceps ‘ '9 9

- 1 Apgar score at 1 minute.

2 Apgar score at 5 minutes.

3 Spontaneous vaginal dchvery
4 Cesarian Section.
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complications. One infant had fetal heart rate decelerations in the second stage of labour
(Infant #4, Table 3). One infant had a low fetal heart rate and meconium stained hquor
durmg the second stage of labour (Infant #11, Table 3). This infant was intubated at
dehvery to expedite tracheal suctioning and was admitted to the Neonatal Intensive Care
Unit overnight for obeervauon. Tachypnea quickly subsided following birth and no
respiratory pathology was found. |
Four infants were delivered by forceps. One infant had a low" fetal heart rate during
the second stage of labour and‘ the cord was wrapped around the neck twice (Infant # 16,
Table 3). The apgar score was 9 at one and ﬁveMutes | |
Two mfants were d?hvered by ccsanan section. One infant had a low fetal heart
rate followmg a deep transverse arrest (Infant #10, Table 3).
W Two mfants weighed Iess than 2900 grams at birth and one infant weighed 6105
| &glarns. These two infants did nbt experience gestational complications and their blood
sugars remained within normal range following btrth Gestational complications were |
experienced by seven mother-infant pairs (Table 4). Two mothers with gestational
diabetes were well controlled by diet and their infants appeared healthy (Infants #4 and
#12, Table 4).
One infant was circumcised in the first 12 houxs of life and had no corttphcadons.
At the time of the study, the circumcision was noted to be heahng well by the nursmg

" staff,

Feeding Charactenstlcs )
3
Three infants were formula fed for all feedlngs They slept between three and five

hours betweeh waking episodes whlle being observed. One infant was reportec 1. "have



Table4.  Types of Gestational Complications and Outcomes (\
* Infant# Gestational Complications " Neonatal Outcomes
4 . gestational diabetes normal blood sugars '
' positive direct coombs test bilirubin dccreasmg at ume of study
6  mild pre-eclampsia birth weight 3710 gm
: | apgars 9 and 93
10 | deep transverse arrest apgars 92 and 10°
12 gestational diabetes normal blood sdgaxs
raised diastolic pressure apgars 72 and 93
bleeding < 20 weeks ' \
15 ) mild pre-eclampsia birth weight 3000 gm
apgars 92 and 93

I Bilirubin level peaked in the mormng at 194 mmol/l1 and no phototherapy was needed

2 Apgar score at 1 minute.
3 Apgar score at 5 minutes.

Table 5.  Incidence of Different Types of Feeding °
- . # WAKING EPISODES
METHOD OF FEEDING : :
''n D
Breast fed only 18 55
Breast fed Qith supplements 5 15
Formula fed only 10 30
TOTAL 33 100
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-
bed

a lazy suck and needed continuous stimulation to keep sucking” during the night feeding.
. Fourteen infants were breast fed without supplements before one or more waking
episodes (Table 5). They averaged 2.6 hours sleep between Waking episodes
’ (range—O 9-4.6 hours). Most breast fed infants were supplemented with formula durmg
the mgl}t‘ or received an entire feeding of formula (T able 5) * Four infants were
suppler{nented before one or more waking eplsodes._ They averaged 2.7 hours sleep
between waldng' episodes (range=0.7-3.6 hours). Five infants were given ene feeding
of formnla during the night. They averaged 2.5 hours sleep between waking episodes
- (range=o.8-§8, hours). | o
All infants voided and stooled at regular intervals, except for one infant who had

not voided for over eiglit hours prior to the first {Naking episode of the night 'fhis infant
- was breast fed with no supplWr every feeding and averaged 2.6 hours sleep
between walcmg episodes (range—l 8-3.8 hours). There were no signs of dehydration

- upon exammation

Summary-

" Twenty one infants eemprised tlie fal sample. Mest infants were born by
spontaneous. \}aginal delivery between 39 and 41 weeks gestation. There was one -
~ atypical birth weight Of 6105 grams Despite gestational complications, all infants .
appeared healthy at two dAys of age. Five mothers did not receive elther systemic
analgesia or epidural. .

Most infants were breast fed and were given supplements during the study. Five
infants were formula-fed for one or more feedings. Infants who received formula slept

longer than those who were only breast fed. The milk mtake of one breast fed infant
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"The Setting'
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may have been low, as evidenced by infrequent elimination.
\

Data Collection

Data were collected over five months, from March toJ uly, 1988. Between one and
four infants were studxed during a 9- hour penod per mght between 2200 and 0700
hours. During t}:e study, all infants had a urine catcher apphcd as part of a routine
screening program. The urine catcher was a soft plastic device with an adhesive backing
and was applied after the first u/aldng episode‘ at night . It was typically removed after
the second walf'ing episode. . - ' | |

Alll jnfants wefe filmed in an empty hospital nursery, and were separated from the_

infants not participating in the stuﬁy. The environmental conditions of this nursery were

. identical to the other nurseries. The lighting in the corridor and nurseries was dimmed

during the night. Room temperature was measured twice each night, and averaged
22.89C in the nursery (range=20.5-24.0 °C).
v-Loud, repetitive and intermittent mechanical sounds were Eeard in the nursery ~

during the study. A telelift track, used for the transport of specimens and requisitions,

- was located in the interstitial space above the nursery. These noises were most frequent

between the hours of 2330-0130 and 0500-0600. There were also occasional sou‘udﬁ
from the adjacent corridor from carts or cots being moved, infant crying and
conversation. Occasmnally, a paxent or nurse came into the nursery during filming and

conversations of varymg lengths ensued Infants who were aslcep did not arouse with

these sounds, but those who were awake were,,usually alert during the conversation.

»



Proc‘edure X
All infants remained in their mothers' rooms during the day. Mother returned their
infants to the nuréery between 2230 and 2330 hours beforel;retiring to bed. Breast-fed
infants usually went out to feed with their motheurs during the night. Formula-fed infants
were typically fed in the nursery by the nurse.

i At the start of ﬁlmlng, the tlghtness of the mfant s blanket around his body was
recorded by the i mvestlgator as either loose, secure or restrictive (Table 5). Loose
swaddhng was identified when the infant's arms were partially or completely uncovered
by hlS/hCI' blanket. Only the hands were partially or completely uncovered in a securely
swaddled intant. Restnctlve swaddling was recognized when the infant's hands and *
arms remained covered despite apparent hand and arm-activity. Loose swaddli_ng was
most commonly observed follow'ing a visit to the mother for feeding. |

‘Room and axillary temperatures were recorded at the beginning of the night shift
for infants who were observed t)rior to 0300 houra. Axillary temperatures were
measured with the Ivac electronic thermometer (Model 2000). These temperatures were

- also recorded at the end of the mght shift fer infants who were filmed after 0300 hours.
Axillary temperatures averaged 36. 7°C dufing the night. Changes 1h body temperature
during the mght may teflect early emergence of a circadian-like rhythm (Deters, 1980).
However, in this study, there was little difference between the mean axillary temperature
at the beginning of the night and that at the end of thé night (Table 7). |

Nine infants were filmed using one video camera and 14 infants were filmed in .
-groups of two. A power-boosted microphone was placed at the head of the cot. The
video camerad on mpods were‘positioned approximately five feet from the cot. All

infants were placed in the lateral right or left position, and the head of the cot was
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Table 6. - dcuce of Different Types of Swaddling

# WAKING EPISODES
TYPE OF SWADDLING
- n %o
Loose swaddling 8 55
Secure swaddiing | 14 ' 42
Restp'clive swaddling | ‘ 1 , 3
TOTAL 33 100

Table 7.  Room and Axillary Temperatures AvccordJ;ng to Time of Waking

Hour of the Night ‘Room Temperature (°C) Axillary Temperature (°C)
2300 - 0300 © mean=22.5 - mean = 36.7
range = 20.5 - 23.5 range = 36.2 - 37.1
N n=18 , n=18 :
0300 - 0700 mean = 23.0 - mean=366
range =22.5-24 - range - 36.4-369

=13 n=12z
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elevated to facilitate filming. The video monitors and receivers were positioned behind
the infant's cot, or, if two infants were being filmed, between cots. The investigator

A4

was stationed behind ‘the cots and monitored the infants via the video monitor.

An attempt was made to film all stirring and waking mﬁvcments. The first nine
infants were filmed intermittantly. The video recorder was turned off during periods of
no moverhents and turned on when the infant moved. This was reevaluated during the
process of obtaining interrater reliability. Because of the lag time between turning the
recorder on And recording data on film, there was potential loss of data. Consequently,
for the remainder of the study, the recorder was run cohtinuously, at slow speed (6 hr.)
until stirring movements were observed, then at normal speed (2 hr.).

Environmental and historical data were recorded on the Data Record Sheet
(Appendix A). Field notes were taken to record qualitative observations of events which
may have affected the infants' bchaviof. These data were used to enhance the quality of

data collected via videotapes and to develop alternative hypotheses for the observed

behavior.

Data Analysi_g n
There were five steps in the process of data analysi-';s; First, a coding tool for
recording the data was developed. Second, the one/zero sampling method was chosen to |
facilitate the use of the coding tool. Third, inter-rater reliablity was obtained before the
ﬁlms were coded. Intcr- and 1ntraratcr reliablities were also dctcrrmned at rcgular
mtervals during codmg Fourth the wakmg episodes were exammcd for patterns of the

stages of walcmg. Potential explanations for differences and similarities in these patterns

were also examined. Fifth, n'onparamétric and parametr_ié statistical analysis techniques -
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were used to further examine the data and the relaﬁonships among variables.

Coding Tool _

The first step in the dafa a_nalysis was to record a detailed description of the filmed
behavior of the first tl(pj:ae subjects. This description, and subsequent films of two
infants were analysed!for stagcs of waking. A coding tool was drafted to facilitate
recording of the stages and behavioral events (Table 8). |

The behavioral events were further refined during the process of coding and
fecoding several films. This was a collabor;tive process involving several people who
were either experienced or inexperienced with the subject area. The revised coding tool
can be'found in Appendix B. The behavioral events which were recorded on the coding

" tool are defined in Appendix C. These were explicitly defined in empiricai terms in order
to mini‘rni'ze.. error due to misinterpretation (Lehner, 1979). Stringent measures were
taken to ensure that fhe behavioral events were also qualitatively différent from each
other. | o _

"Each film was coded under the same lighting and sound conditions. The

i 'mvestiagatbr sat at a fixed distance from the monitor. A timer was used to time each tape
| . segment. The _p'roccdure for coding was to ﬁew the tape segment three times. The eves
and forehead were c;,oded on the first run; the mouth and vocalizations on the second
run; and the head, limbs, body and other_ mf)vements on the lést run. The duration of

- each waking sfage was recorded in seconds.  This was calcuiated from the onset of the '

behavioral cvcnts wh1ch characterized that stage to their cessation and use of the timer

improved the accuracy of this measurement.
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Table 8.  Behavioral Criteria Used in the Coding Procedure to Identify the Stages of
Waking )

s

Stage 0: Asleep

- Sleep began with eyes shut and relaxed, and no movement. It was characterized’by
frequent anﬁprolonged periods of no movement with eyes shut. Limb and head
mo;'e}leﬁt occurred only 1-3 times per episode, and tended to be slow. Occasionally,
eyesopened briefly 1-3 times without activity, and sclera were usually prominent.

S‘tage, 1: Transition to Wakefulness

Tﬁis transitional stage was characterized by eyes shut with activity, and/or periods when
the eyes opened and closed repeatedly with no activity. Activity consisted of at least
head movement which occurred 4 or more consecutive times. Vocalization tended to be
minimal. This stage began when either of these characteristics were first exhibited.
Stage 2: Awake -~

This stage was initiated when the ,éyes opened, either beginning a period of alertness, or
during activity. Rooting and hand mouth activity tended to be common. Vocalization
consisted of grunting; and/or occasional whimpers. ‘
Stage 3: Transition to Crying

This transitional stage began with a fuss cry, and was characterized by this type of
Crymg. ' o » :

Stage 4: Crying ,
This stage began with the first real cry that was longer and louder than the fuss cry.
Stage 5: HardCrying

This stage was initiated with a hard cry. Although reddening was seen during live
observation, it was not decernible on videotape.‘_ _ :
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Sainpling Me‘thod

| Oné/zero sampling was the method used for recording thé behavioral events from
the videotapcs. This sampling method has been described as recording the occurrence or
non-occurrence of .b‘ehavioral events during specified time intervals (Lehner, 1979).‘
Occurrence méans tiiat the behavioral event has taken place at some time during the
sp\eJciﬁed time interval. Time intervals were defined by the dixrétion of an individual
stage of waking during which the behavioral event was being sampled. Therefore, the
time inteivals varied between and amoilg stages (mean=29 seconds; range=1-627
seconds). | | | |

Major advantages of this method of sampling was to fag:ilitate consistency and

accuracy when coding the behavioral events and to maxnmze the extent of completeness.
-of the description‘of béhzivior within each stage. de lirnitaitibns inhe;cnt in one/zero .
sampling have been described by Colgan (1978) and Lehrier (1979): both the relative
frequencies and the durations of behavioral events may be misrepresented. Therefore,
no conclusions could be made regarding the frequency or duration of the behavioral

events within a stage.

Reliability
- Since the onset of each waking stage was defined by the onset of characteristic
behavioral events, the d’uratibns and fre(’iuehcies of the stages.could be reliably obtained
if the behavioral events were accufat’ely recorded. According to Lehner (1979), interrater
reliability is a measure reflecting the accuracy of observation. Intrarater reliability, on
' the other hand, is a measure reflecting consistency or stability of observanon (Lehner

1979) Both measures of reliability were considered important for accurate and
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‘consist.cnt recording of the behavioral events and stages.

According to Lehner (1979), an accuracy criterion can be established by using the
consensus of several observers. Thercfdrc;'intcrratcr reliability using three observers
was obtained on coding the behavioral :¢§cnts, before commencing with the actual data
coding (see Table 9): FolloW'mg trajvni’ng with'the coding sheet, these observers coded
randomly selected v1deotapes for ﬁve 30-second tnals using the codin g procedure
descnbed earller nght (1971, pp. 368-369) descnbed the formula used for the
calculation of kappa when there are multiple observers.

Subsequently, interrater réliablity was detemiined befwecn two raters at regular
intervals (see Table 9). Thirty second segments of videotape were chosen at random.
The formula for thxs kappa was described by 'kpf (1986, pp 22? -254).

Intrarater reliability was determined at regular intervals on the following
procedures: interpretation 6f the stages from the behavioral data; recognition o.f the
stages from the filmed data; and,‘ recognition of the occurrence or non-occurrence of the
behavioral events (Table 9).» Forty trials were chosen at random. The formula for kappa

used to calculate intrarater reliability is described by Topf (1986, pp. 253-254).

Analysis of Patterns

Following a complete description of the stages of waking behavior for each infant,
the pattern of stages was examined. Each Stage of waking appeared to have an active
period and a rest périod (column B of Table10). The active peridd was defined by
certain behavioral criteria ,_which.emerged from the thick descriptions of the first three
infants. The rest period was always_ a lower level of arousal, either peculiar to that stage

(i.e., eyes opening and closing with little or no mov.ment in the rest period of stége 1)
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-

Tablé 9.  Inter- and Intrarater Reliabilities on the Codixig Tool

3

Type of Reliability . Kappa Variance - Significance

CODING BEHAVIORAL EVENTS

Interrater Reliability
ﬁefore coding.begun 0.87 0.0129 - p<.0005
During coaing process 0.75 0.0004 p<.0005
Intrarater Reliability 088 00002 p<.0005
CODING STAGES OF WAKING ’
Intrarater Reliability '
 Interpretation’ 100 0.0000 p<0005 |

Recognition? 078 0.0042 p<.0005

. -

1 The stages were interpreted from previously coded behavioral e~ents and were |
compared to the previously coded stages. '

Z The stages were recoded from videotape and were cbmpared to the previously coded
stages. _ “
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or chafacteristic of the behavior of a lower stage. Alert behavior appeared to be ércst

. period within stage 2, as movement was minimal. However, only the rest period of
stage 1, Transition to Wakeﬁdness, was coded separately from the active period of stage
1 because they occasionally occurred at different times during waking; whereas,
alertness always occurred immediately before or after the active period of stage 2.

The patterns gf active and rest periods were examined for each stage of waking.

' For this purpose, the duration of a particular stage was deﬁned‘as the onset of the first
active period of one stage to the onset of the active period of a higher stage as described
in Table 8; for example,l'mmsition of waking to awake (column C of Table 10).

‘A waking episode was defined as the observed stages of waking from its onset
until inter'venion.was required or until sleep resumed. The onset of a wakir. g episode
began with initial stirring movements preceded by a period of ‘sleep. Sleep was
idcntiﬁed when there was no movement and the eyes were shut. The pattern of t?ach )
Waking episode was deﬁ\);cted as stages over time. Comparisons were made between the
patterns of waking episodes "within subject" (n=7) and "between subject” (n=21).
Similarities and differeqces were examined as well as their relationship to infant, feeding

and environmental factors.

Statistical Analysis

Descriptive statistics were used to provide measures of central tendéncy and spread
of the duration of the waking cpi,sodcs.and stages (Sackcft etal., 1978). Relative
frequencies of the stages in which individual behavioral events occurred, were calculated
for each stage. For this purpose and for the following analyses, the active and rest

- phases were differentiated into stages (column A of Table 10).
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Table 10. An Example of the Method of Identifying the Patterns of Waking From the

Raw Data

B

A -
,  RawDan Active/Rest Periods ~ Pattern of Waking
Level of Behavior!  Duration Stage Duration
(sec) (sec)
1 58 | active 1 112
0 ’ 6 rest |
1 48 active 1
2 159 active 2 159
3 14 active - ‘ 3 14
4 5 active 4 148
3 13 Test
4 4 " active
2 3 rest
4 12 active
1 28 - rest
4 54 active
1 ‘ 29. - rest 4
active 5' 14

S5 14-

! Level of behavior corresponds to the coded stages of waking in the raw data.
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Stages of very short duration and jerky" movements may be possible signs of
behavioral disorganization in the infant (Als, 1982) and chi-square analysis was used to
examine this association. Discn'minant analysis wasvused to ascertain if these two
Yariables were distinct from infant characteristics, alertness and self-consoling activity.

Discriminant analysis was also used to assess the validity of the coding tool
developed in this study. The stages of waking were cornpared to ensure that each was |
significantly different from the others. These behavioral differences were further
explored with a factor analysis. The stages of wakefulness'were then compared to

descriptions of waking behavior found in the literature.

Ethical Consnderatlons

Etlncal review for this project was received from the appropnate committees of the
Faculty of Nursmg at the University of Alberta and the University of Alberta Hospitals.
Prior to data collection, written, informed consent was also obtained from both the
obstetrician and pediatrician responsible for each mother and infant. 6S)’hort inservice
sessions were conducted with the night staff prior to the commencement of data
collection in orde; to acquaint the nurses wtth the aims, rationale and procedures of this
study. )

Potential subjects were gathered in the evemng after consultation with the nurse in
charge of the ward. To obtain consent for infant participation in the study, the
investigator visited the m0ther in her room around 2100 hours. Typically, the fathers

were also present at thls time. The study and procedures were described and the consent

forms explained. Written, informed consent was then obtained (Appendices D and E).

The mothers were visiteda second time by the investigator in the morning to provide
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information on how their infant slept during the night. Upon request, acopy of the’
videotape of their infant was providzd ior the pafents. k

During the study, the 'mfént‘s were not left to cry longéf than ﬁve' minutes without
appropriate intervention. However,‘when an infant displayéd signs of physiological
disturbance, such as color change or flailing arms, appropriate intervention-was taken
immediately. |

A few infants did not wake up for their feeding as expected. If the infant had not
- been fed fof five hoqrs, the nurse was informed and the infant returned to the general
nursery. Similarly, if the infant did not settle upon retﬁrﬁ to ‘the‘ study nursery, the nurse

was informed and appropriate action taken.



IV. RESULTS

5
3

In this chapter, fhe patterns and stages of waking of 21 infants will be described.

This description will include: variations in the patterns of stages, behavioral events in
each stage, the relationship of selected behavioral even.; with differerrt types éf crying,
and the effect of antecedent variables on selected behavioral events. The antecedent
variablés.will irlclude the birth, féed_ing and environmental .characten'stics related to.the
waking episodes. An analysis of the validity of the coding tool will follow.

When collecting and analyzing the data, duration was measured and reported in
"seconds.” However, for large integers, "minutes” or "hours" w111 be used in the text in

order to facilitate the reader's 1nterpretat10n of the results

Patterns of the Stages of Waking
The patterns of waking for the 33 waking episod\-,s are illustrated in Figures 1.1 to
1.13. Each illustration is a plot over time, of the stages of waking for one wakmg
ep1sodc The criteria for 1dent1ﬁymg the stages of waking are descrrbed in Table 8.
Appendix F contains summaries of the frequency and duration of active and rest periods
of each waking episode. J‘hrs Appendix also contains a summary of self-consoling,
suckin g and jerky behavior for each eprsode .

«

Patterns " Within Subject"

" During the data-collec;in period, seven infants demonstrated two or more waking
epi'sodes. The unit of ahalysi 'is the infant. For each infant, patterns and behavioral

characteristics of episodes were examined for consistencies ang idiosynchroncies.

40
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infant 1

Three waking episodes were obseryed. Transition to Crying \:3;13 consistently shop
in all episodes (Appendix F). Hand-mdutﬁ&tivity occurred in 81% of rest/acti\te
periods, which was above the average for the sample (Table 11). T

The first and third waking_ episodes had similar'pattems (Figure 1.1). Hard Crying
. was reached within 7.2 minut’e.s in episode one, and within .4.2 minutes in episode three
(Appendix F). In addition there‘were 30% more active periods as compared to rest
penods Although there ‘Were no drfferences in occurrence of hand- mouth actrv1ty and
sucking, there were 50% more stages with Jerky movements in episede three compared
with episode one. Lowered body temperature in the thin_i episode may have contributed
to this disparity. '

The pattern of the second waking episode appeared different from these episodes |
(Figure 1.1). Although episode two vs:fas longer than the others, Hard Crying did not |
occur. Flfteen percent more rest perxods were observed as compared to active periods,
and more self-consohng behavior occurred In particular, suckmg occurred in 50%
more stages. ‘

| The only different antecedent variable between the first and third wakmé episodes

and the second waking episode was type of feeding: the infant was breast-fed prior to
A‘ the first and third waldng episodes and formula-fed prior to the second. Rapidity of
arousal may have been stimulated by a limited supply and/or calorie content of the bredst
" Infant2 A
Three waking episodes were: observed. The first waking episoderwas charactetjized

by longer duration, lack of Hard Crying and an equal number of rest and active periods.
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Table 11. - Summary of the Rest/A<-ive Zeriods and Selected Behavioral Events for All . ~ ¢
Waking Episodes : gk s
¥
Variables A ’ n 2ol
REST AND ACTIVE PERIODS B i 5
Relative Frequency of Rest Periods - 33 L 530 0-81.2" - , uu v
Relative Frequency o’f Active Periods 33( - 47.0 . 18.8-100
# Rest Periods > # Active Periods! 10 - % -
_'#“Rest Periods < # Active Periods! g T -
BEHA VIORAL EVENTS?
Hand-Mouth Activity “ 303 50.5 1.4-100
Sucking . 33 174 075
Jerky Movements - 33 4479 9.1-100

1 This includes only those episodes where there was a 20% difference or greater
between the relative frequericy of rest periods and that of active periods.

2 These figures represent the relative frequency of stages during which the particular
behavioral event occurred. Alert behavior was omitted because its occurrance was
restricted to one stage. ' ‘

3 One waking episode was not included because restrictive swdddling precluded hand-
mouth activity. :
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The rapid transitions between rest and active periods in the last half of this episode were..
similar to the patterns of other two episodes. This change in the pattern of eplsode one
coincided with the infant passing gas per rectum indicating possible abdominal
discomfort. Hand-mouth activity occurred in more stages m thls episode when
compared to the other two episodes. Coa |

. _ ,
"/ There was little variation between the patterns of the second apd third waking

eplsodes (Figure 1.2). Hard Crying was reached within a very short penod of time

(Appendix F) and few rest penods were observed. Little variation was noted in the
amount of hand-mouth acnvny In contrast to these two episodes, Transmon to Crying,
Crying and suckmg were absent mthe third eplsode and the.crying in Hard Crying

e TEL ‘\
sounded like screaming,.

After being picked up and rocked in the third waking eoisode, the infant burped
loudly twice. Abdominal discomfort dueto gas may have contributed to the rapid
build-up of tension in the third waking episode. It is significant that the mother

commented, " my breasts are still soft, so the milk hasn't come in yet." This infant

voided mfrequemly ar.d m.ay have been shghtly dehydrated, Wthh in turn, may have:

~ contributed to some of the differences in the patterns of wakmg

Infant 3

Three waking episodes were observed. Ali episodes were -in'terrupted by eaﬂy
intervention (i.e., waking interrupted before Hard Crying occurred), which created
difﬁculties.in es/aluating variation among the patterns of waking. Hand-meuth activity

occurred in most stages of all waking epxsodes It is significant that his mother

- commented, "I gave him a soother so he wouldn't suck his fingers . . . he grabs at his

mouth and scratches his face."
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Total duration and the duration of Transition to Crying were longest in the first
waking episode comparcd to the oih& two episcdes (Figure 1.3). There also were more
rest periods in the first episode, and alertness was observed. No alertness and more
jerky movements werehobservea"in ﬁrc other two episodes (Appendix F).

The only consistent dlfferencc in aﬁiecedent variables - was that a formula

" supplement was given prior to?he first waking episode and not the other two episodes. -
Prior to the second waking episode, the nurse commented, "he's exhausted... he
wouldn't take the breast wi;hout a nipple shield, so I don't think that he will last the
hour.” The interval between the last feeding and initial snrnng was 1.1 hours for the
second episode, and approximately 3 hours for the other episodes.

Infant 4

Four waking episodes were observed, bnt tcchnical problerns precluded coding of
one episode. Early intervention in the second episode preclude(:i extensive analysis of
this pattern. The first waking episode was umque as extreme facial ten51on (frown eyes .
tightly shut and grimace or mouth open square) was observed in almOSt every stage.
Abdominal discomfort may have contributed to this tenslon as the mfant consumed a
large volume of milk pnor to eplsodc one (80 ml of formula) regurgltated after feedmg -
and passed gas severa. imes. A urine catcher was also worn ‘durmg the ﬁrst wakmg
episode, and irritation from the rigid seams of the plasuc catcher or from the adhcswe |
backing, may have created. addmonal dlscomfort | '

There was considerable variation between the'_pattcrns'cf 'rlle first t’w'o;wakingv
episodes and the third episode (Figure 1.4). Total dmaﬁéq'»and the duration of -
Tran.rition to Crying .Were longest in the thll‘d episc)élc (Appcnd1x F). There ‘Were long

rest periods in this episode at the 'levcll of stage 2 and fné level of arousal had decreased

e ]
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to stage O at times. In contrast, there were shorter rest periods inghe first two episodes
and level of arousal did not fall below stage 1. T‘hese differences may be related to the
marked increase m self-consoling activity observed in the thjrd episode (Appendik F).

Infant'5 |

Three waking episodes were observed. Early intervention interrupted all episodes.
Antecedent variables included the use of a urine catcher (Figure 5). Alert behavior was |
conspicuously low or absent in all episodes (Appendix F). Jerky movements were'
consistently high ang flailing was observed. Isolated afm and face movements were
frequent. These charactensncs may have been exaggerated by immaturity as the blrth
weight of this mfaﬂ’f ﬁjébe'?ow the average for the sample (2805 grams).

Transmor?s betWeen !est/acuve penods were most frequent i in the second wakmg
episode compared to the other two episodes, and a level of arousal less than stage 2 was
not achieved (Figure 1.5). Sucking was absent and hand-mouth activity (37).5%) was -
below the average for> the sample (Table 11). In contrast, rest periods at thﬁgvel of
stages 0 and 1 were achieved in the first and third episodee, and the amount of
self-consoling activity was above the ‘a‘verage for the sample. Discomfort from wearing
a urine catcher during the second waking episode may have contnbuted to these
dlfferences

Infant 6 .

. Two yakmg epnsodes We‘re observed. Both eplsodes consisted of a long stage of
Awake with frequent rest penods (Flgure 1.6). 'I'he first waking episode ended in sleep
and more frequent rest penods were observed (Appendlx F). Alert behavior occurred
only in the second episode. The first waking episode was preceded by "a lot" of
handling from visitors. Approximately half of the rﬁilk consumed during the feeding
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prior to this waking episode was régurgitatéd and this infant's nighttime sleep was

r#‘,_“‘- - . : : -
characterized by frequent episodes of abrupt movements. Regurgitation and prolonged

- periods of "active sleep” may be indications of unusual stress (Als, 1982; Anders &

Chaiemain; 1974 ). The infant's ability to handle stress may also have been
comprorhised by the depressant effect of the morphine administered in labour (Brazelton,
1977). The infagt had to be aroused for feeding and later, thg nurse commented, "he had
a lazy suck and needed 'constani stimulation to keqp sucking." |
" Infant 11 N
Two waking episodes were observed. ‘Similaritiés between the two waking

episodés included: raliid trartlsition‘s between reﬁt and active periods; few stages witl;
sucking and alert behavior; -and almost all stages with jerky movements (Appendix F).

Flailing was observed during Transition to Crying, Crying and Hard Crying. Frown or

| shght frown, kicking and squirming were observed in all stages of both episodes.

A few differences existed between the two episodes (Figure 1.9). These included
rapid arousal in the first episode a’nd greétcr proportion of rest periods and hand-mouth
activity in the second episode. Discomfort in the first episode may have contributed to
these differences as the axillary temperature was lov;/ (36.4°C) andl sleep was shorter
prior to this episode (difference=1.6 hours). The infant was breastifed prior tb both
episodes. _ ’ e | %

Summary ' &

Inconsistencies in the patterns of repeated waking episodes consisted of systematic
variation of three aspects of waking behavior: patterns, active/rest periods, and

behavioral events. Some of these trends may have been rélated; to antecedent variables.

I
Ead
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Consistencies 'i’within subject" were found within two wakin g episodes per infant and
included similarities in the amount of hand-mouth activity and jerky movements (n=5).
Early intervention in the wakirg episodes of one infant precluded any conclusions of
similarity I

Inconsistencies were found ‘on some aspect of the patterns of two ‘waking epxsodes
for all infants (n=7). When three episodes were observed in the same mfant one pattem _' ‘ ,.
was always d1fferent from the patterns of the other two eplsodes (n-4) No such
conclusion could be drawn fos one infant, because of premature mtervenuon When twe - :
eplsodes were observed for one infant, one pattern was always dxfferent from the dther * %
(n=2). The major source of within subject variation was the rapidity of arousal from -

‘5 oL Sy

sleep (n=5). A more rapid arousal was related to rapld and fnequent transmons among d “' . '
rest and active periods, greater relative frequency of active periods as compared- to rest N
perio'ds.,‘decreased occurrence of self’-consdling behaviors, and increased oceurrenee of
jerky movements. Antecedent variables that may have contributed to this pattesh

includedl abdc[nmm; discomfort, ptesence of a urine catch_er,' hunger, and cOoler skin

/-

In conclusion, within subject variation of patterns of waking was common to all

temperature.

seven-infanis. Consistent trends‘»'x"ere found in the patterns of rest and active peﬁods
and the amount of self-consoling activity and jerky xﬁovements. Although a proportion
of an infant's response to internal and external environment may be unjque to the -
individuai or due to the surroundings, these ﬁhdings suggest that considerable

differences do exist "within subject" in the panems of waking behavior. -

-~

Patterns "Between Episodes"
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The unit of analysis for this description was the waking episode (n=33). In this
section, the results of the ana_lyvsis of the patterns "betwéen episod&%vill be described. »
"The following types of patterns will be describgd’: rapid arousal from sleep slow
arousal from sleep, episodes that ended inksleep; and episodes with wide discrepancies
between the incidence of rest and active periods. Differences on three levels (g~ ods,
behavioral events and antecedent variables) will be examined for each type of pattern.

Early versus delayed interventior: affected this analysis. Early intervention was |
defined as a deliberate interruption of the infant's pattern of waking by a caregiver before
the infant reached Hard Crying. This includcd waking episodes that were intefruptcd
before the infant reached Crying. Therefore, a considerable range of duration for these
waking episodes was’.c')‘bégr;ved (Table 12). Delayed intervention was defined as a
deliberate interruption /o'fmthe infant's pattern of wakir}g by a caregiver after the infant
‘fcached Hard Crying. ' s |

" 'Rapid Arousal from Sleep

o Différences in the rate at which the infant reached Transition to Crying or higher
were seen. | There_;:vere ten waking episodes during which an infant reached Transition
to C rying (n=9) or Crying (n=1) within one minute (episodqs one and two of infant #3,
one, two and three of infant' #4, one of infants #9, 11, 13, 14 and 22). 'fhis value is
considerably lower. than the average for the sample (Table 13). The relative frcquchcy of
active periods wzis 20% greater than that bf rest periods in only two epi‘sodes. The
opposité patterﬁ occurred in three episodes.. However, there-were only two episodes that
had a‘rest penod in the stage(s) prior to the onset of Transition to Crying (episode one of
infants #4 and 14). - | | | |

Ha'nd-rno._uth‘ aﬁ:ﬁvity occurred in all episodes (mean=39.8% of stages) and was



N

‘ 62
Table 12.  Duration (seconds) of All Waking Episodes According to the Tlmmg of

Intervention .
Timing of Intervention  n % - Mean Duration . Range
Early Intervention! 14 . 424 - 669.8 1100-2071
Delayed Interverdon? 16 485 - 8531 228-2113
No Intervéfition3 3 9.1 1355.0  742-1968

Total | 33 1000 . 843.1  100-2113

! Intervention occurred before Hard Crying was attained.
2 Intervention occurred after Hard Crying was attained.
3 Waking episode ended in sleep and no intervention was required.:

Table 13. Summary of Arousal Patterns for All Waking Episddes

Arousal Pattern ‘ - | © Mean Range
' . ' (sec) 4(sec) -
TIME FROM INITIAL STIRRING |
| To Awake . 29 237 0-112
To Transition to Crying | 28 20538 8-1036
To Crying 126 487.9 38-1169

To Hard Crying ' 24 3469 147-1282

~
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consider;bly lower than the average for the sample (Table 11). Sucking occurred in six
episodes (mean—fiﬂ 2% of stages) The average for the sample was 17.4%. Jerky
movement oéz:hrred%m all episodes (mcan-62 4% of stages) which was shghtly higher
than the avcragc for th’eq sample (Table 11)

Four antecedent
majority of these epi S , :'occurred between 2325 and 0130 hours and represented the
infant's ﬁ:st feedmg of f é ‘rght (n=8). Seven of these episodes were preceded by
Qe contributed to this pat‘tern as onvly one infant was
~ given a supplement and nillk‘mtake may ha?e been reduced by maternal fatigue (Wood &
Walker-Smith, 1981). Infants were loosely swaddled in four episodes. Axillary
tcinperature of the infants in two episodes was only 36.4°C. Loose swaddling and cool
skin temperature may héve éontributed to discomfort. Finally, the ma_]omy of episodes
were ﬁ'om infants whose mother received narcotic analgesics duringllabour (n=9). The -
average dose of Demergl ”for these mothers was higher than the average for th¥ sample
(mean=70 mg; range% 50-100 mg). These iﬁfanm (n=5) represented 36% of all infants
whose mothers had received narcotics in labour (Table 2). In addition, one episode was .
from an infant whose mother had received a general anesthetic. Higher doses of
maternal narcotic analgesics or general anaesthesia may have exaggefatedthe infants'
responses to hunger and discomfort by depressing their ability to c;gﬁtrc:l their level of
arousal or lowering their threshold of response.

Two infants went back to sleep following this pattern of arousal. Three episodes |
endgd in Hard Crying. One episode was interrupted in Crying because that infant was
flailing'and the color very red. The characteristics and antecedent variables for patterns

~with rapid arousal from sleep are suxﬁmarized below:



Characteristics

Time from stirring to Transition to Crying or Crying <1 minute.
Little difference between the number of rest and active periods.
No rest periods prior to Transition to Crying. ‘
-Decreased hand-mouth activity. -

Increased jerky movements.

" Waking ended in sleep (n=2).

bl o e

- Antecedent Variables ¢
1. Higher doses of maternal narcotic.analgesics,

2. Breast feeding with no supplement.
3. All episodes occurred between 2300 and 0130 hours.

Slow Arousal from Sleep

Three waking cpisodesb h;d a pattern of slow arousal from stirring to « rying
(episodes three of infant #4, two of infant #6 and one of infant #12). The modal time for
these infants to reach Crying from stirring was 19 minutes (range=16 to 33 minutes),
while the aQ?raée for the sample Was 8 minutes (Table 1 1). The relative ﬁcqueﬁéies of
active periods and rest periods were similar within each episode. However, the rest
periods in each epi'éodé tended to be longer. One infant reached Transition to Crying
within 37 seconds (episode three of infant #4). In »this episode, Transition to Crying
consisted of prolonged rest periods and very short active periods. V

~ Hand-mouth activity occurred in two cpisodés (méan=28.2% of stages), which

was lower than the average for the samf)le (Table 11). Sucking occurrcd in all three
e;;isodcé (mean=20.3% of stages), which was approximately 3% higher thal} the average
for‘thc samplé (Table 11). Jerky movements occurred in all episodes (mean=30.1% of
stages) and was approximately 18% lower than the average for the sample (T able 11).

Several émtecedent variables may have contributed to slow arousal. Mothers of all

infants received narcotic analgesics in labour but the average dose for two mothers was
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lower than tth seen in the rapid arousal pattern (mean=50 mg Demerol). Axillary

| temperature averaged 36.8°C (rénge=36 7-36.8°C) and all infants were -sccureiy
swaddled, Wthh may have intreased their comfort level. All mfants were fed forrnula
pnor to waking indicating that they may have been less hungry Several other factors
may have influenced the behav1or in epxsode one of infant #6. The infant had been E
handled "a lot" by visitors and had a "lazy suck" prior to this episode, indicaFing possibl;
fatigue. The mother was given Morphine and an epidural in labour which may have
depressed his motor abilities further. |

The duration of "slow arousal” episodes averaged 25 minutes (1526 seconds),
which was cohsiderabiy longer than the average for the sample (Table 13). Two of the
episodes were interrupted by early intervention. Itis interesting to note that all episodes
occurred later in the night when corhpared to those episodes with rapid arousal (0210,
0536 -and 0548 hours). The characteristics and antecedent variables fdr patterns of slow
arousal from sleep are summarized below:
Characteristics
1. Modal time from stirring to Crying or Hard Crying: 19 minutes.
2. Rest periods longer than active periods.

3. Decreased hand-mouth activity.
4. Decreased jerky movements. o :

" Antecedent Variables
1. Secure swaddling.
2. Formula feeding.
3. Lower doses of maternal narcotic analgcsms
4. All episodes occurred after 0210 hours..

Episodes that Ended in Sleep
Three epissdes ended in sleep (episode one of infants #6, 9 and 13). The average
relative frequengy of rest periods was 68.9% (range=60.9-80.0%). This was
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considerably higher than the average for the sample (Tablé 11). The average relative
frequency of active periods was 31.1%, which was lower than the average for the
sample (Table 11). The relative frequency of rest périods was greater than activevperiods
for episodes ending in sleep. |

Harid-mo.uth Activity occurred in all episodes (mean=24.4% of stages), and was
lower than thé average for the sample (Table 11). S‘uc'king occurred in each episode
(mean=16.1% of étages) and was similar to the average for the sample (Table 12). Jerll(y
movements also occurred in all episodes (mean= 37.8%_ of stages), but was 10% less

\ than the average for the sample (Table 11). ‘

' Severgl antecedent variables may account for the outcome of thésé episodes. Two
episodes were from infants whose mothers received narcotic anal gesics. One mother
was given 10 mg Morphine and an epidural, and the other received 50 fng Demerol. 'The
third episode was from an infant whose mother had received a general anaesthetic. None
of the infants wore a uri.n'e' catcher, a possible source of discomfort for other infants. The
axillary temperature v_va’sl 36.9°C in the first two episode§ and was-36.6°C in the third -
episode, indicating that the infants were probably comfortably warm. One episode was
preceded by a fécding of _formula while the other two infants were breast-fed By mothers

" with prévious lactation exbex'icnce. The interval between the last feeding and initial
stirring averaged 3.3 hours for the breast fed infants (range=2.8-3.7 hours). This may
indicate that these infants may have achieved grcater,satiau'oﬁ prior to waking™~——__

All three infants had to be aroused for feeding. The chaxﬁé,feristics‘ and antecédent
variables for patterns which endca in sléep are summarized below:’ |
CWwwmﬁcs_

1. Rest periods more frequent than active periods.
2. Decreased number of active periods.
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3. Decreased hand-mouth activity.
4. Decreased jerky movements.

Antecedent Variables

4

1. Maternal narcotié analgesics and a general aﬁaestheﬁc._ _
2. Increased room and/or axillary temperatures. s
3. Questionable large intake of milk ﬁp¢m previous feeding.

Discrepancies Between Rest and Active Periods _

Slightly more than half the sample.of waking episodes inlcludcd patteins in which,
there were wide discrepancies between the proportions of rest and active periods (Table
11). Since rest periods may Tepresent the infant's successful attempts to ¢ohserve
energy or reorganize behavior, factors that may have been related to these discrepancies
were examined in closer detail. _

Rest Periods Exceed Active Periods ‘e

Ten waking episodes had 20% or more rest periods than active periods (episode
one of infants #6, 8, 9, 10, 11, 1%3_;; 16, 18,22, 23). Two episodes were from different

AII or pan of the pattems : Lo Apid transitions between rest and active periods
(Table 14): The hajority of transitions occurred in C}j:ing and/or Hard Crying (n=9).
| Thefi%ighest stage achieved in one episode was Awake (episode one of infant #6). The
majority of transitions in this episode occurred in Awake.
Hand-mouth activity occurred in nine episodes (mean=40.3%), which;w‘as
approximately 10% lower than the average for the sample (T able 11). One infant's arms
were restrained by restrictive swaddling. Spcking occurred in all episodes

(mean=15.6%). However, in eight episodes, the relative frequency of stages wid{,
¢ v
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Table 14. Compari‘s:on of the Number of Transitions Among All Wéiking Episodes and

Two Groups
' TRANSITIONS PER MINUTE
GROUPS - |
Mean! ‘ Range
" L All Episodes (n=33) 1.8 0444
+II. #Rest Peribds > # Active Periods (n=10)2 2.6 1.2-4.4
&
III. # Rest Periods < # Active Periods (n=8)? ‘1.4 04-24

: 4 v .

! Calculated for each episode as the total number of active and rest periods minus one,
then divided by the duration of the episode, then multiplied by 60. These were '
summed for all episodes and divided by the number of episodes. :

2 These groups include only those episodes where there was a 20% difference or more

-

between the relative frequencies of rest and active periods. = -

|
|
|
|
|
|
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sucking was 9.2%, which wasdower than the average for‘the sé.mple (Table 11). Jerky
) moverrrents occurred in all episodes (mean=51.7%) and was similar to the average for
the sarnple (Table 11)y .
Several antecedent variables were shared by two or more waldng episodes. Most
‘episodes were from infants whoSe mothers received narcotic analgesics or a general
anaesthetic in labour (n=8), which may have contributed to central nervous system
depressioh. Comfort and decreased hunger may also have 1nfluence these mfams
patterns of waking. Five infants wére securely swaddled and ong was restnctwely
‘swaddled. Only two infants wore a urine catcher. Although seven infants were breast
fed, the ayerag'e time from the previous feeding to i_nitial stiri“i"rig was 3.1 hours
(range=0.7-4.6 hours?.
The characteristics and antecedent variables for patteme with increased rest periods
are summarized below: | — |

Characteristics

‘Number of rest periods were 20% or more greater than the number of active periods.

Rapid transitions between rest/active periods. L :

. Slightly increased hand-mouth activity. ‘

. Décreased sucking. : ‘
Waking ended in sleep (n=2). ‘ . e

O B0 N

.

Antecedeﬁt Variables

Maternal narcoue analgesics, eprdural and general anaesthetic.
- Secure swaddhng

Average time since last feedm 3.1 hours.

Breast feeding: ,
- No urine catcher. '

b AN

Active Period‘s“Exceed Rest Periods | .

Elght wakmg episodes occurred with 20% or more active penods than rest penods |

» (ep1sodes one and three of 1nfant #1, two and three of infant #2 one; two' ‘and: three of

“a
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: mf&l\amd one of infant #21). Seven of these episodes were from three infants who
" had been observed for. multiple waking episodes, and none of their"waldng episodes
included excess rest periods.ﬁ' Early intervention occurred in three episodes. The relative
frequency of transitions between active/rest periods were below the average for the
~ sample (Table 14), and they tended to occur during Transitign to Crying or Crying.
Hand-mouth activity occurred in all episodes (mean=66.1%), which exceeded the
‘average for the sample (T able I1). One episode was below average (CplSOdC one of -
mfant #21). Suckmg occurred in six eplsodes (mean=23. 8%) and was similar to the
‘average for the sample (T able 11). °Je{ky movements occurred in all eplsodes (mean=
32.8%) but was below the average for the sample (T able 11). Two eplsodes were above
-the average for the sample (eplsodes three of infant #1 and one of infant #21).
| Exammatlon of antecedent variables indicated that these mfants may have
experienced discomfort and greater hunger In ﬁve CplSOdCS the infants were loosely
swaddled. A urine catcher was worn in five episodes. Seven episodes were preceded
by breast feedmg A formula supplement was given in one case. The average time
between the prev1ous feedm g and initial strring was shorter than average (2.0 hours).
“Two of these cases mcluded breast-fed 1nfants who may have had msufﬁc1ent milk
intake for their needs For example one infant weighed 6105 grams and awoke w1th1n
an hour after fecdtng The other mfant was breast fed w1th no supplements and had no\ .
voided for over 8§ hours Sxx eplsodes were from infants whose mothers received \
~narcot1c analgesics in labour which may have lowered their threshold of response to
d1scomfort and ht.nger R o - . e

“The charactensucs and antecedent vanables for pattems w1th mcreased active

-

o

periods are summarized below:



71-

Characteristics f -

1. Possible consrstent trend 'within subJect
2. Number of active periods were 20% or more greater than the number of rest penods
3. Decreased transitions between rest/active pcnods
4. Increased hand-mouth activity.
5. Decreased jerky movements.

 Antecedent Variables
1. Maternal narcotic analgesics.
2. Loose swaddling..
3. Breast feeding.
4. Time since last feeding: 2 hours.
5. Urine catcher.

) Summar&

This analysis involved descriptions of four patterns of waking behavior: rapid
~ arousal from sleep, slow arousal from sleep, episodes that ended in sleep, and
discrepancies between rest and active periods. Two characteri_sti_cs distinguished rapid

and slow arousal from the mean: time from stirring to crying and amount of jerky

X 1sodes differed in the foljowing antecedent variables: type of
fee (%,?se oémhemal narcotic analgesws and time of mght in which they occurred
Two charactensncs distinguished eplsodes with discrepancies in amount of

rest/active periods frogj thc?mean: the ratio of rest and active periods and the number of

transmons between penods Common antecedent events mcludé‘d the type of swaddlmg,

the time smce the last feedm g and the presence of a urine catcher. Characteristics that
;vaned among all four patterns included the relanonshlp of rest and active periods and the
’ amount of hand-mouth activity. The only common antecedent variables were those that

’ may reﬂect the amount of milk intake in the l(;(dmg prior to wakmg
¢ . .
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Descnptlon of the Stages of Wakmg

Th unit of analysxs was the stage Wthh was coded from the raw data (n=951). In
this contextystages are equivalent to the active and rest periods reported earlier. There
were no rrtissx g ‘values for stages. squ the total duration per waking episode
for each stage afe{s_tgd.in_l‘g,bl . The relativ¢ frequencies of transition from one
stage to another are listed in Table16. For stages 0 to 2, arousal increased by one stage.
For exarnple 59.3% of stage 2's were follo/wed by stage 3. Only 13.3% of stage 2's
were followed by stage 1. For stage 3 arousal increased or decreased by one stage with
the same frequency. However, stages 4and 5 ter&led to be followed by a lower level of
arousal.

In this section, each stage will be described in terms of the observed behavioral
events. Thirty-six behaworal events were coded for each stage. One percent of the
values of the behavioral events were missing.. The majority of the missing values
mvolved movements of the limbs and mouth, which were obscured by the infant's

" wrappings or out of view of the camera. The relauonshlp between stages and the

behavioral events were examined by summary statistics and discriminant analysis. The

C probablhty of nuscla551ﬁcat10n in discriminant analysis was mcreased by unequal

covariance matrices, and non-normal distribution of variables.

 Stage 0: Asleep | ’

- Forty-one oceurrences of the Asleep stage were-observed during the process of
waking. Eye's shut and no movement were most commonly seen (Table 17). Head and

arm movements occurred in short bursts The extent of movement, such as the degree of

Ay
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ﬂefl/c-)/n, and’ no\ movement were not recorded. Discriminant _analysis, us\i_ng direct-entry
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Table 15. Summéry of Total Duration (seconds) of the Stages of Waking Per Waking
Episode ‘ '

DURATION
STAGE ~ WAKING EPISODES |
n Mean! Range S.D.
0 20 57.35 4-3713 8365
2 30 . 1703 . 2-393 12275
i o3 43515 40-1889 41871
0 - 15647 6 - 690 143.14
28 U418 3387 107.51
s 16 o " Vo 4T 56.88

fAC stage observed within each waking

sodes.in whith the stage occurred.

2 Active and rest periods were handled as separate cases when they occurred in
sequence. :

e _Célciilatcd as the sum of the total duration ORZ#E
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. Table 16. Relative Frequency of Transitional Periods Between the Stages of Waking

z

CURRENT
PREVIOUS Row
0 11 2 3 4 5 Total
0 - n=32 n= n=0 ’ n=0 n=0 n-—-ﬁl
780 220 0.0 0.0 0.0  100%
1 =13 p=ll n=67. . n=26 n=11. -n=3 n=131
99 84 511 . 198 - 84 23 999%
2 n=27  n=32 - n=143  n=35 n=4  n=241
11.2 13.3 59.3 1“5 17 100%
3 n=1 n=‘21 n=115 - n=121 n=23 n=281
0.3 7.5 40.9 31 82, 100%
4 n=0 n=21 n=41 n=105 - n=22 n=189
0.0 1L1 21.7 55.6 1.6 100%
5 n=0 = n=1 n=14  n=30 - n=48
2.1 292 625 100.1%

0.0 6.3

1 For the purposes of this analysis, stage 1 combines the active and rest periods.

.
ST



> jab{e)] 7. Asleep (Stage 0): Relative Frequency and Dlscrlmmant Scorcs of
Associated Behav1oral Events - . . .

75

BEHAVIORAL

STAGE (n=41)

EVENT % % Dbcimmnt  Wiks | Levelof
' S : - - Lambda - Significance?-
EyesShut - 40 . 976 0.09 099 002
Mouth Shut and Relaxed 32 780 022 0.95 000
"Head M_ov‘ement' , 12‘ 29.3 0.71 1.00 .055 |
" ArmMovement 10 24.4 0.32 0.75 000
Mouth Movements 9 22.0 010 0.83 000

1 Standardized canonical discriminant function coefficient.

2 Significance of univariate F-ratio.

Plate . An Infantin the Stage of Asleep
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:of the most frequently occurring variables, revealed four significant behaviors: eyes '
shut, moutn shut and relaxed, arm movement and mouth movements. The standardized
canonical d1$cr1m;nant function coefficients sre hsted in Table 17. This solution resulted,
in an ergenvalue of 0.38632, or accounted for 38.6% of the variance. Wilks' lambda
was 0.72133"28. A value of 0 md1cates hlgh discrimination, and a value of 1 occurs with

zero discrimination. The prior probability of correct classification was 0.5, and 91.4%

' groups were coﬁ‘ecdy classified.

Stage 1: Transztwn to Wakefulness

One hundred thlrteen cases of stage 1 weréf@bserved Behavioral events in the rest

‘perlods were umque to this stage and were analy':‘”: ; T‘»._:separately There were 82 active
periods of stage 1. Eyes shut, limb and body rno%ments were observed 1n most stages

‘('I‘ able 18). Dlrect-entry dlscnmmant analysis revealed seven si gmficant variables: eyes

shut, head movement, mouth shut and relaxed, hand- mouth acmmy mouth movements,

eyes open briefly and alert. The standardized canonical d15c:mm ;
| coefficients are listed in Table 18. The eigenvalue was .4413_:(1; Vilks' lambda was
.693817. Prior probability was 0.5 and percent of correctly\éi ‘ _‘;" groups was

88.4%. N

There were 50 cases of the rest penod of stage 1. Eyes shut and open briefly with

| no vocalization occurred ' most cases (T able 19). Direct- -entry drscnmmant analysis
revealed five srgmﬁcant variables: eyesgput, eyes open briefly, mouth shut and relaxed,
 head mo\'fement and vocalizition. The standardized canonical discriminant function

coefficients are listed in Tabie 19. The eigenvalue was .39552 and Wilks' lambda was

7166. Prior probability was 0.5 and percent of comréctly classified groups was 91.4% ..
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Table 18.  Active Periods of Transition 1o Wakefulness (Stage 1):. Relative Frequency
and Discriminant Scores of Associated Behavioral Events

STAGE (n=82) _ )

BEHAVIORAL - »
EVENT n % Discriminant!  Wilks Level of -

: Lambda  Significance?
Eyes Shut - 82 1000 029 0.97 000 g
Head Movement - 81 988 1022 099 037
Arm Movement 73 80 ' 013" 100 051
Squirming 60 732 0.01 100 - 600
Mouth Shut and Relaxed 56 683  0.59 0.96 000
Hand-mouth ST 695 0.17 0.97 000
Slight Frown 52 634 011 —1.00 432
Mouth Movements ~ 48 58.5 003 .~ 098 000
Eyes Open Briefly 0 00 . 093 . 085 .000
Aet 0 00 036 099 004

1 Standardized canonical discriminant function coefficient.
2 Significance of univariate F-ratio.



Plate 2.

An Infant in the Active Period of the stage of Transition to Wakefulness
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Table 19. Rest Periods of Transition to Wakefulness (Stage 1): Relative Frequency
“and Discriminant Scores of Associated Behavioral Events :

STAGE (n=50)

BEHAVIORAL . -
EVENT n %  Discriminant!  Wilks Leveél of
Jembda  Significance?

Eyes Shut 50 1000 002 ' @98 000
Eyes Open Briefly 50 100.0 -0.49 0.97 .000
Mouth Shutand Relaxed 44, 880 -0.20 0.93 000

- Head Movement 23 46.0 0.58 083 000
Vocalization® | 3 1.0 0.53 0.86 000

! Standardisted canonical discriminant function coefficient.
2 Significanice of univariate F-ratio. , '
.3 This included, grunting, occasional whimpering, fuss cry, moderately loud cry, loud
cry and hard cry. '
7

Plate 3. An Infant in the Rest Period of the Stage of Transitional Wakefulness
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Stage 2: Awake ¢

Two-hundred-forty cases of stage 2 were observed. Head and upper limb
movement, eyes opemng, and vocalization were most often observed (T able 20).
Direct-entry dlscnnunant analysis revealed the 13 significant variables (Table 20). Tbc
. eigenvalue was 1. 3Q252 and Wilks' lambda was 0.434307. Prior probablhty was 0 5 .

and percent of correctly classified groups was 90.7%.

Stage 3: Transiﬁ'b’h to Crying

Two-hundred-eighty ‘seven cases of stage 3 were observed. Fuss cry, rnovemeot
" of head and all limbs, jérky movement and facial tension were observed most often |
(Table 21). Flailing was noted in five infants. Direct-entry discriminant analysis
revealed 12 signiﬁcaht‘ variables listed in Table 21, with their standardized canonical

~ discriminant funcdon coefficfénts. The eigenvalue was 22.57258 and Wilks' lambda
was .04242. Bﬁox‘ probability was 0.5 and percent correctly cléssiﬁed groups was
99.1%,

- ~Stage 4: C;lying
One-hundred-ninety nine cases of stage 4 were observed/ Facial tension crying,
Jerky movement and body tension were observed most often (T able 22). Tears and
| ﬂa.lhng were observed m four mfants Direct-entry dxscnmmant analysis revealed 12
significant variables (Table 22). The eigenvalue was 5.95735 and Wilks' lambda was

.1437329. Prior probability was 0.5 and percem. correctly classified groups was 97.5%.



Table 20. Awake (Stage 2) Relative Frequency and Discriminant Scores of
Associated Behavioral Events
STAGE (n=240)
BEHAVIORAL ’ .
EVENT : 0 %  Discriminant!  Wilks  Level of .
Lambda  Significance?”
Head Movement 231 96.2 0.07 099 028
Eyes Shut 223 929 -0.06 0.93 000
Eyes Open Briefly 2127 883 0.42 0.90 000
‘Arin Movéement - 204 85.0 0.15 0.99 023"
. Squirming 182 75.8 0.00 0.99. 048
) Mouth Movements - 173 721 0.19 0.81 000
Rooting : 163 619 - -0.07 0.95 .000
Mouth Shut and Relaxed 161 67.1 0.15 0.83 .000
Hand-mouth % 134 558 - o 0.12 0.94 000
Eyes Tightly Shut 123 512 -0.25 0.95 .000
Grunting 119 49.6 0.39 075+ 000
: ;\j:_l;gjécasional Whimper 113 47.1 0.27 0.83 000
: Aleft S 95 396 059 0.68 000

\za

81

Standardlzed canonical dlscnmmant function coefficient.
Slgmﬁcance of univariaté F-ratio.

byl



¢ Plate4. - AnInfantin the Stage SfAwake
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Table 21. Transmon to Crying (Stage 3): Relative Erequency and Dlscnrrunant Scores
of Assocxatcd Behavioral Events

l

|

STAGE (n=287)

BEHAVIORAL - R :
EVENT e % Discriminant! Wilks Level of
: Lambda  Significance?

Fuss Cry 284 5, 99.0 1.01 0.011 000
Head Movement , 4284 - 99.0 0.02 " 0.97 .000

~ Arm Movement 271 941 . 003 0.96 .000

" Slight Frown 244 850 003 0.92 000
Squirming 241 840 -0.08 0,96 000
Eyes Tightly-Shut 236 822 ° 001 0.96 000
Eyes Shut Y 79 001 0.99 017
Eyes Open Briefly 2118 735 -0.00 0.97 .000
Rooting 210 72.9 0.09 0.88 .000
Jerky Movement 207 721 -0.05 0.92 000
Kicking 173 603 -0.01 0.97 000
Grimace 167 58.2° -0.00 0.94 000

1 Standardized canonical dxsgumnant funcuon cocfﬁ01ent
2 Significance of univariate F-ratio.

A
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Table 22. . Crying (Stage 4): Relative Frequency ahd Discriminant Scores of

Associated Behavioral Events -

STAGE (n=199) :

BEHAVIORAL .
EVENT™ n % Discriminant! Wilks = Level of

R Lambda  Significance?

Eyes Tightly Shut - 198 99.5 » 0.0l 0.87 .000
Head Movement 195 98.0 0.01 098 .000 - :

. Frown ’ 192 965 0.06 0.73 .000
Loud Cry ' 179 .89.9 0.82 0.23 000
Am Movement 172+ 864 004 098 .000
Mouth Open and Square 168 844 0.10 0.65 000
Moderately Loud Cryi 152 76.4 o._62 0.33 ~.000
Squirming‘ 143 71.9 0.03 1.00 .093
Jerky Movement 135 67.8 -0.01 0.97 .000
Body Tension 121 608 -0.19 £ 0.84 .000
Kicking 121 60.8 -0.11 0.99 000
Grimace 118 59.3 © 0.14 0.97 000
Eyes Open Briefly 107 538 -0.01 0.99 000

| Standardized canonical discriminant function coefficient.

2 Significance of univariate F-ratio.



Plate 6.

An Infant in the Stage of Crying, Loose Swaddling
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Stage 5: Hard Crying '
thty-two cases of stage 5 were observed Hard crylng, facial and body tensxon ,
were observed most often (T able 23) Flalhng was observed in two mfants po 7
Direct- entry dlscrtmmant analy51s revealed ﬁve 51gmﬁcant vanables hard cry, eyes
-tightly shut, frown body ténsion and mouth open and square. The standard12ed
canonical discriminant ftmzr\n coefﬁments are listed i in Table 23. The eigenvalue was
4.79515 and Wilks' lambda was .172_558. Prior probability wvas 0.5 and percent |
correctly classified groups was 98.9%. . | |
’ _
Summary
This' analysis involved summaxy statistics and diseriminant analysis of the stages of
waking. Waking episodes consisted mamly of Awake and Transition to Crymg Awake
_was the only stage to be observed in every ‘episode. The d1rectton of transmons between |
”‘staées depended on the previous stage. Most tmnsmons were one stage apart.
_ At least four 51gmﬁcant behavioral events for each stage were identifed by
discriminant analysis. Although the discriminant functions were not opt1ma1 the
v :“nnsclasmficauon rates were low. The best discrimination occuned in Transition to
Crying (99. 1%) ’I'he lowest percent of correctly classrﬁed grouped cases was in the
'acuve period of Transition to Wakef&lness (88 4%) The strongest dtscnrmnators of
each stage were those behaviors Wthh were the least frequent Eyes shut or tightly shut

and movement were common to,all stages. Eyes open was low or not seen in Asleep,

active period of Transition to Wakefulness and Hard Crying. |

-
«
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Table 23. Hard Crying (Stage 5): Relative Frequency and Dlscnrmnant Scores of
. Associated Behavioral Events

STAGE (n-—52) ' o

BEHAVIORAL
EVENT n % Dls(:mmnan'tl WllkS Level of
' ' Lambda Slgmﬁc.mcc

Hard Cry " 52 100.0 099 017 000
Eyes Tightly Shut 52 1000 001 0.97 000
Frown 521000 001 093~  "000
Head Movement 50 - 96.2 oo 'A 1.00 274 .
Body Tension 50 962 - 0.09 10.84, 000
Mouth Openand Square 49 942 -0.04 0.89 000

! Standardized canonical discriminant functioncoefficient.
< Significance of univariate F-ratio.

f?lqté 7. An Infant in the Stage of Hargd Cryi'n’g‘,J



gWhen whimpering.occurrg:d with each exhalation and more than three cries were heard J

| - . / 89 -
A ' “ ! » '1_/‘“ ;.

| Description of Crying
Five types of crying we\rc recorded: whimpering, fuss cry, que_rately loud cfy,
loud cry and'hard cry (Gill et al. .1984) The unit of analysis'was thc;,'stage (n=951).
Scparate discriminant analyses wlth the followmg eight behaworal cvents was done for
each type of cry eyes tightly shut, slight frown, frown, grxmace pout mouth open and
square, body tension and jerky movements. The discriminant functions were not
optimal becauSc of unequal covarianée matrices and non-normal distribution. The results .

will be presented in this section.

Whimpering
Occ.a_sional whimpering was observed mainly g\ stage 2, Awake. Each cry sound -

. . . : Y A . Co.
was typically short in duration and only one to th¥eé cries were heard successively.

successively, it was defined as fuss:cry. Direct-entry discriminant analySis revealed four.

significant variables: slight frown, frown, mouth open and square, and body tension.

This model cdmcdy predicted 76% actual occurrences of stages with whimpering and
'51.7% actual noh—occurrenécs., The sta‘ndardi‘zed canonical discriminant function - ‘
~ coefficients are listed m Tabic; 24, »Thé cigenvalué was 07356 and Wilks' Iartl.lbda‘was :
. 9315, Prior ;;mbabili:y was 0.5 and percent of correctly c‘l_éssiﬁcd groups was 5_6;_2%. |

Fuss Cry

Fuss cry occurred mainly in stage 3, Transition to Crying. Individual differences -

in the quality of the cry were observed. A short, high-pitched cry with évery' breath was

L
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"Table 24.  Discriminant Scores of Behavioral Events Observed in*Whimpering Across’
' All Stages - '

Behavioral Event * Discriminant! © Wilks'Lambda ,  Levelof
‘ o Significance~
Slight Frown 0.88 095 000
Eyes tightly shut © 012 / | 1.00 456
‘Grimace 0.02 - 1.00 . 34
Mouth Open Square 10.00 0.99 T oo
Frown | - -0.10 o 099 021
Pout 0.14 1.00 876
Body Tension -0.29 - 0.99 | 001
Jerky Movements 032 " 100 . 054

1 Standardized canonical discriminant function coefficient. -
2 Significance of univariate F-ratio.
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heard most often. Mo}icrately long, high-pitched sounds characterized the cries of five
infants. Short and moderately loud, staccato sounds characterized the cries of three

infants, Short and loud, staccato cries were heard from one infant. The most distinctive .

- fcaturc‘c.)f ' Was its staccato quality. . - . _ |
, Direg e 'scnmmant analysis revealed six significant vanables eyes tightly
shut, sllght - n, gnmace pout, mouth open and square and jerky movements. This
modcl correctly predicted 73. 4% actual occurrences of stages with fuss cry and 66.4%
actual non-occurrences. The standardized canonical :i’scﬁminant function coefficients
are llsteq in Table 25. The elgenvaluc was 22179 and Wllks lambda was .81847.
Prior probabxllty was 0.5 and 68.5%. groups were correctly classified.
Moderately Loud Cry
This type cf cry was heard exclusively in stage 4, C rying; Short and moderately
long cries cf this type were hcani Moderately ioud cﬁes were usually heard in the samc
stage with lolld cries. The distinctive feature of both types of cries was their rhythmical
quality and distinguishing bctween‘thc_r’n was difficult, particularly when only one typef
of cry occurred during Crying. Direct-entry discriminant analysis revealed seven
“significant variables: eyes tightly shut, fr.ownn, grimace, pout, mouth open and square,
body tension, and jerky movements. This model correctly predicted 87.6% actual
occurrences of stages with moderately Ioad‘cry and 78.4% actual non-occurrences. The
standardized canonical discriminant function coefficients sted in Table 26. The,
’ cxgcnval 1e was .4281 and Wilks' lambda was .70023. Prior probab111ty was 0.5 and /

79. 9% groups were corrcctly clavsified.
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Table 25.  Discriminant Scores of Behavioral Events Observed in Fuss Cry Across All
Stages

Behavioral Event . Discriminant! Wilks' Lambda Level of

' : ' | Significance?
Jerky Movements 0.55 0.92 ’ 000
Slight Frown 041 092 000
Grimace 033 - 094 000
Eyes tightly shut . 0.25 o 0.96 .7 000
Pout 0.14 098 000
Body Tension 0.04 ’ ' 1.00 . 555 7
Mouth Open Square -047 ) 0.99 024
Frown “ -0.05 1.00 ‘ 096
1 Standardized canonical discriminant function coefficient. ¢

2 Significance of univariase F-ratio.
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Table 26.  Discriminant Scores of Behavioral Events Observed in Moderately Loud
: Cry Across All Stages

! . ]
Bcﬁa\}ioral Event - Oiscriminant! . Wilks' Lambda . Level of .
« : : Significance?
Mouth Open Jruare 0.72 N X ) \ 000
Frown . 022 080 000
Pout . 0.18 : 0.96 | .000
Body.Tension © 013 085 000
N Grirr;axic | 008 | 098 000
Jerky Movements ‘ 0.02 . 0.98 L OOO
,.'Eycs tightly shat = | -0.03 B - 0.91 o ) .000
© Slight Frown 001 ',\ | 0 s

1 Standardized canonical discriminant funcuon coefficient.
*. 2 Significance of univariate F-ratio.

~ o : - M ‘:;’)



Loud Cry

a

“'This type of cry was heard exclusively in stage 4, Crymg Short and moderately -
long cries of this type were heard Direct-entry discriminant analy51s revealed the same -
31gn1ﬁcant vanables found in moderately loud cry: eyes ughtly shut frown grimace,

" pout; mouth open and square body tensron and jerky movemenits, ThlS model.
cOrrectly predicted 90. 5% actual occurrences of stages w1th loud cry and 82, 7% actual
_NON-OCCuITences. The standardlzed canomcal dlscnmma Funcnon coefﬁcxems are hsted i
in Table 27 The eigenvalue was 7851 and Wilks' lambda was .56019. Prior
) probablhty was 0.5 and 84 3% groups were correctly classxﬁed

' Hard Cry | - _ ‘

ThlS type of cry was heard mamly in stage 5 Hard Crying. The dlsunccwe feature

- ‘of‘tllls type ofcry was its gratmg quahty (llke grinding pepper in a pepper mill), which

| w'as:us;ually heard at the l)eginning of the first cry; and not necessarily on succeeding :

) ‘cries. | Hard cries ranged from moderately long to«long{n duration and occurred singly or
" in rapld succession with loud cries. Two infants "gurgla{' during hard crying. One

- mfant S cry sounded hke a scream. U.v

D1rect—entry d1scnmmant analysis revealed six significant. variables: eyes t gﬁlly

: shut shght frown, fmwn mouth open and square, body tension, and jerky movements..
Tlu< model correctly predicted 90.2% actual occurrences of stages with loud cry and
83.9% actual non- occurrenccs The standardlzed canomcal discriminant function

: cocfﬁ01ents are llsted in Table 28. The elgenvalue was 31585 and Wllks lambda was

7/6996 Prior probablhty was O 5 and 84. 3% groups were correctly classrﬁed
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Table 27. Discriminant Scores of Behavioral Events Observed in Loud Cry Across All

. Stages -
Behavioral Event Discrirnina.mt1 - Wilks' Lambda Level of
c ' Significance?
Mouth Open Square : 0.64 060 . ‘ .000
Frown . N .0.29 T 0.71 | 000
Body Tension 02 o013 000
- Pout - 0.10 0.96 . .000
Jerky :Movemems S 0.08 ‘ 096 000
E-yes tightly shut : - -0.04 | 0487 o | .000
Grimace 004 098 000
Siight Frown 0.02 100 427 -

1 Standardized canomcal dlscnmmant funcuon coefficient.
2 Significance of univariate F-ratio.
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~ Table28. Discriminant Scores of Behavioral Events Observed in Hard Cry Across All
T Stages o ' ' N
v —
Behavioral Event . - Discriminant! Wilks' fambda Level of
Significance?
, —= - :
Body Tension 0.65 ) 0.83 000
Eyes tightly shut 0.27 ' 0.97 ' 000
" Mouth Open Square 0.22 0.87 | 000
Jerky Movements 0.13 | , L 0.99 | 002
Frown 0.05 " 092 - 000
Slight Frown ) -0.37 0.96 000
Grimace 034 100 144
Pout | -0.20 ¥ 1.00 377

1 Standardized canonical discriminant function coefficient.
2 Significance of univariate F-ratio.
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S,umrnary
-h type of cry had one distinctive auditory feature. Whiinpering was a short

sound, fuss cry was staccato, moéfrately loud nnd loud cries were rhyt_hrriical and hard
cries hzi?i a grating quality. Moderately loud and loud cries were difficult to 'dvistin guish
during observation. |

Discriminant analysis was used to prédict the type of crying from eight Bcha%ral
events. These behavioral events occurred-in*the same stag‘c as type of cry and did not
necessarily occur simultaneously. As stated earlier, the probability of miéclassiﬁcan’on ,
was increased bccause‘the‘vdiscriminant functions were not optimal. The percent of
correctly classifed grouped cases was best for loud cry (90.5%) and hard cry (90.2%),
and lowest for whimpering (56.2%). At least four significant behaviors were found for

-

each type of crying. The significant behaviors in moderately loud and loud cries were . .

N .

_similar. Mouth open and square was commen to all cries.

kT o

- Effect of Selected Variables
In this se;ction_.\ the results of analysis of birth, feeding .and environmentaf effec-ts on
self-consoling l?éihaviors, alert behavior, jerky movements and rapid stage trénsitions :
wiial be rcported.. Tne' unit of analysis was ;hc stage (n=951). Summary statistics,
chi-square, and direct-entry discriminant analysis techniques were used. The
_discriniinant functions were not optimal due to unequal covariance matrices and
non-normal distribution of variables.

b2 4

Self-consoling Behavior

“

Three behavioral events were classified as‘sclf—consoling: sucking, hand-pass and
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.hand-mouth activity. The relationships between self-consoling behaviors and alert
- behavior and jerky movements were examined by dhtct-entry discriminant analyses.
Sucking wz;s the only significant discriminator of alert behavior. Thé model of thfec '
self-consoling behaviors correctly predicted 46.2% aﬁtual occurrences 6f stages with
alertmess énd 88.2% actuai non-occurrences. The standardized canonical dmcnmmrmt
functlon coefficients are listed in Table 29. The eigenvalue for the analysis on alert
behavior was .0929 and Wilks' lambda was .914998. Prior probability was 0.5 and .
'percent of correctly classified grouped casé;\\;vas 84.0%: , ¢,

‘While there wés _é significant effect of all the self—conséling behaviors on jcfky
movements (Table 29), this model correctly predicted 42.1% actual occurrences 6f
stages with je'rki' movements apd 76.6% actual non-occuncnccé. The eigenvalue for the
analysis on jer-ky‘-movements was .05694 and Wil};s' lambda was .94613. Prior
probability was 0.5 and percent of correctly classified groupcd case was 58.7%
(p<.0005).

Hand-pass was observed in 14.2% of all stages. There was one missing case.
'Direct-c'ntry d\iic:ﬁminant analysiS rCVe,aled five significant variablc5' typt‘; o.f mat;rnél
- analgesia, type of feeding prior to waking, room r,cmperature axlllary tcmpcraturc and
type of swaddhng This model correctly predicted 67.7% actual ogcurrcnccs of stagcs
with hand-pass activity and 67.0% actual non-occurre_nces. The stanij’ardizcd canonical
discriminant function coefﬁciems are listed in Table 30. The eigenvalue for this solution
was .09471 and Wilks' lambda was .913486. Prior probability was 0.5 and percent of
correctly classified groupcd cases was 67.1%. |

Hand-mouth activity was observed in 40.3% of all stages and 1.9% values were |

missing. Direct-entry discriminant analysis revealed five significant variablgs:



Table 29. Effcct of Self-Consoling Behaviors on Aler: Behavior and Jerky

Movemcnts
Behaviors " - Discriminant! . Wilks' Lambda ' Levelof
‘ v Significance?
* ALERT BEHAVIOR
‘Sucking - ° : 104 091 X0))
_ Hand-Mouth 017 100 171
Hand-Pass . ‘ 0.06 1.00 .824
JERKY MOVEMENTS
. Sucking - | 085 0.97 000
' Hand-Mouth 0.62 SN_ 099 - 001

Hapd-Pass ‘ 0.34 0.99 .001

! Standardized canomcal discriminant functlon cocfﬁcxents
Z Significance of univariate F-ratio.
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Table 30.  Efféct of Selected Birth, Feeding and Environmental Characteristics on
Hand-Pass Activity in All Stages - '

. : AN
- STAGES WITH HAND-PASS ACTIVITY
CHARACTERISTICS | . ‘»
Discriminant! Wilks' La:ibda Levelof
. *  -Significance®>
Type of Maternal Analgesia 0.66 0.95 © 7000
Type of Swaddling 0.50 098 - 000
| Axillary Temperaiure 043 099 ' 006 |
Room Temperature 042 0.99 005
Gestation 0.40 Yoo 803
Type of Feeding 0.06 10995 042
Time Since Last Feeding 0.01 1.00 271

! Standardized canonical discriminant function coefficients.
2. Significance of univariate F-ratio.
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gestation, type of maternal analgesia, type of feeding prior to Waking, time since last
feeding, axillary ::-.mpcran;'e and type of swaddling. This model correctly predicted
65.0% actual occurrences of stages with hand-mouth activity and 60.2% actual
non-occurrences. The standardized canonical discriminant function coefficients arc listed
in Table 31. The eigenvalue for this solutioﬁ was .13871 and Wilks' lambda was |
.87818. Prior probability was 6.5 and percent olf correctly classified grouped éases was
62.0%. | - |

. Sucking the tongue, hand, digit or blanket was observed in l4.9%vof all stages and
0.8% of valpés were missiﬁg. Difect-entry discriminant analysis revealed three '
significant variables: timé since last feeding, room temperature and axillary te‘mpcratur.e.
This model correctly predicted 55.3% actual occurrences of Stages with sucldng activity
and 70.1% actual rion-occufren_ces. The standardized canonical discrirlgmant function
coefficients are ligtcd in Table 32. The eigenvalue for this solution vjés .04097 and
Wilks' lambda was .960646. Prior probability was 0.5 and percent of correctly

classified grouped cases was 68.2%.

Alert Behavior

Alert behavior occurred in the stage of Awake, and was observed in 10.1% of all
stages or-39.8% of stages of Awake. One value Was missing. Direct-entry discriminant
" analysis was not signiﬁ'caht Chi-squarc analysis bctweén alert behavior and typel of
swaddling was significant (chi-square=15.6, df=1, p<.0005). Alert behavior increased
with moré restrictive swaddling (Table 33). Loose swaddling may have had the same
effect as incorrect swaddling which may increase distress (Wol'ff, 1987) and therefore,

decrease the infant's ability to controlvlevel of arousal.
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Table 31. Effect of Selected Birth, Feeding and Environmental Characteristics on
Hand-Mouth Activity in All Stages

: STAGES WITH HAND-MOUTH ACTIVITY
CHARACTERISTICS R

Discriminant! Witks' Lambda Level of
- ' Significance?

iype of Maternal Analgesia = 079 0.92‘, P00
Type of Swaddling 0.45 095 000
Time Since Last Feeding = 0.42 0.98 - 000
Gestation : 008 098 000
Room Temperature 010 099 028
Axillary Temperature -0.05 1.00 _/M\.184

1 Standardized canonical discriminant function coefficients.
Z Significance of univariate F-ratio.
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Table 32.  Effect of Selected Birth, Feeding and Environmental Charactéristics on
Sucking Activity in All Stages

oo STAGES WITH SUCKING ACTIVITY
CHARACTERISTICS ’

Discriminant! Wilks' Lambda Level of
, : Significance?

Time Since Last Feeding | 0.73 : 098 .00
Type _f Swaddling “ 0.49. C 100 603
Room Temperature 040 - 098 000
Gestation | | 0.06 1.00 083
Type of Fecding v 0.04 : 1.00 ‘- .663
Axillary Tempel"at_tu'e -0.64 0.99 .011
Type of Maternal Anaigesia -0.13 1.00 .164

1 Standardized canonical discriminant function coefficients.
2 Significance of univariate F-ratio.



Table 33. Relatonship Between T
Alert Behavior!

104

ype of Swaddling and Frequency of Stages With

12.7

. TYPE OF SWADDLING
' STAGES |
| " Loose Secure - Restrictive?
ALERT DID NOT OCCUR
no 428 393 33
Row % 93.4 87.3 78.6
ALERT OCCURRED
N 30 57" 9 .
Row % 6.6 514

1 Chi-square=15.6 (df=1, p<.0005).

2 Only one infant was swaddled restrictively which represented 3% of all stages.
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Jerky Movements | _

Jerky movements were observed in 51.9% of all stages, and includec flailing,
Decreased jerky movements were more-likely to be observed in shoft stages (Table 34).
- Direct-entry discriminant analysis revealed two significant variables: type of maternal
an‘algcsia. and type of swaddling. ‘This model correctly predicted 59.0% actual |
occurrences of stages with jerky movements and 63.5% actual non-occurrences. The
stz{r.ldardizcd canonical discriminant function coefficients are listed in Table 35. The
ei,_:nvalue for this solution was .08550 and Wilks' lambda was .92124. Prior
probability was 0.5 and percent of correctly cléssiﬁcd grouped cases waS 61.1%.
Stages of Short Duration 'b

Stages which lasted 10 seconds or less were obsc'rvg:d ih 39.6% of all stages.
Direct-entry discriminant analysis revealed four significant variébleé: typc of maternal -
ariaigcsia, ggstadoh, .axillary temperature and room temperature. This model correctly
predicted 66.9% actual occurrenc::s of short stages and 47.8% actual occurrences of
longer stages. The standardized canonical di;cﬁnﬁnant function céefﬁcients are listed in
Table 36. The eiécnvaluc for this solution was .04135 and Wilks' le;mbda was .96029.
Prior probability was 0.5 and percent of correctly-classified grouped cases was 59.2%.”
Summary |

* The effects of birth, feeding and environmental variables on the ooéurxjence of
- selected behavioral events and stages of short durétion weric examined by discriminant

amﬂ<sis and_chi—squére. Again, the discriminant funiuj\ons were not optimal. _

i
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Table 34.  Relationship Between the Occurrence of Jerky Movemcnls and Stages of
Short Duration!

DURATION OF STAGES
. JERKY MOVEMENTS -
< 10 Seconds > 10 Seconds

NO JERKY MOVEMENTS ,
n | B ' 160
Row % &50 o 350
Colum . % _ 51.2 : . 4301

JERKY MOVEMENTS | :
n 283 : 21
Row % | ' 57_.3' 427
Column % 488 569

w

"1 Chi-square=5.6 (df=1, p=.018).

-
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Table 35. Effec: of Selected Birth, Feeding and Envxronmental Characteristics on the
Occurrence of Jerky Movements _ )

INFANT ‘ ~ STAGES WITH JERKY MOVEMENTS
CHARACTERISTICS ‘ :
Discriminant! ~ Wilks' Lambda - Level of
- Significance?
Type of Swaddling _ 1.01 ' 0.96 ©.000
Gestation - 076 0.99 079
Type of Maternal Analgcsiés 0.29 } 0.99 .005

\

.1 Standardized canonical discriminant function cocfﬁ01ents
2 Significance of univariate F-ratio. .
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Table 36.  Effect of Selected Bu‘th Feeding and Environmenital Charactcnsucs on
+ Frequency of Stages <10 Seconds Duration ' :

INFANT . . \STAGES < 10 SECONDS DURATION
CHARACTERISTICS | - - ,_ R
Discriminani!  Wilks' Lambda  Level of ’
. : E ' . Significance-
Room Temperatﬁre ' ‘ 075 097 * 000
Time Since Last Feeding 0.18 1.00 088
Type of Maternal Analgesia 0.07 | 099 - o004
Type of Feeding 008 oo 312
Axillary Temperature 021 0.99 o0l
Gesation . 030 099 017

1 Standardized canonical discriminant funcnon coefﬁcxe’xts
2 Significance of univariate F-ratio.
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r{and-mouth activity was the most common self-consoling behavior observed, and
sucking was the least common. Axillary tc;,mperature was a common significant
discdminépr of all three self-consolihg behaviors Sucking was significantly related to
alert behavior and all thrée self-consoling behaviors w. re significantly related to jerky
movements. However, the low rates of correct prediction withih these models suggest
that variables other than sucldng; hand-pass and hand-mouth may be more significant
predictors of alertness and jérky movements. Type of swaddling and maternal analgesia
wera significant discriminators of both alert behayior and jerky movements. Jerky
movements were morg common in longer stages (>10 seconds) supporting the notion
that rapid stage transitions may accompany improved motor control or organization.
, ‘ , .
» t V'whdlty of the Coding Tool

In thlS section, the results of dlscnrmnant and factor analyses on predicting the
stages of waking will bc reponed The unit of ana1y51s was the stage. Both discriminant .
* and factor analyses had limitations. The discriminant function was not optimal because -
of nonequal cova:_i.ance matrices and non-nomr il dism'buﬁon of variables. Factor
analysis was limited by rqissing values and binary data.

>

S
Discriminant Analysis

To detcrrmnc if the stages were distinct, discriminant analyS1s was performed. All
bchavxoral events were entered into dlrect -entry msmnnnant analysis. Six funcuons
. were produced and all were significant. The eigenvalue for the first function was .

23.67487 and Wilks' lambda was .0001118. These values decreased with each

succeeding function. Prior probability for 6 stages of waking and the rest period of



110

_stage one wast.‘14. Percent of co/rrcctly classified group§ was 94.3%. The
classification results are reported in Table 37.
%
Factor Analysis
Principal-components factor analy_sis with an oblique varimax rotation of the factor
axes was used to explore thé dimensions of comm.unity in the t;éhavionll events.
. Variables with an eigenvalue geéter than one and with correlatons greater than 0.3 were
retained in the initjal analysis; Variables with values of 0.47 loaded on more than one
| factor, and were ezclud‘ed ir; the final analysis.

Two .faCtors were identified which consisted of variables with loadings of 0.31 or
greater. Communality, an indication of the strength of the linear association among the
variables, rhay range from O (low) io 1 (high). Communality of the variables in the final
analysis ranged from 0.50 to 0.73. The two factors were named Crying and Waking
Activity. Tﬁe factor loadings.arc reported in Tables 38 and 39. The eigenvalue of Factor
I was 3.8615 and accounted for 35.1% of total variance. The eigenvalue of Factor II

was 2.56746 and accounted for 23.3% of tot.. variance.

Surﬁmary .

Discriminant analysis‘ demonstrated a high prediction rate of the stages of waking
based on the observed behavioral events. Five stages were correctly predicted by
discriminant analysis with > 90% success. Hard Crying was correctly classified
(100%). Asleep was correctly predicted at a rate of 81.3%. Factor analysis on the

behavioral events identified two factors with significant loadings: Crying and Waking
| Activity.



Table 37.  Classification Resultsof Predigztcd Grou
‘Based on Discriminant Analysis
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p Membership of Stages of Waking

PREDICTED GROUP MEMBERSHIP

$

I Active period of stage 1.
2 Rest period of stage 1.

ACTUAL
GROUP —
0 1! e 2 3 4 5
0 ° 26 3 0 0 0 0 3
8.3 0.4 94%
i 0 40 0 1 0 0 1
95.2 2.4 24%
12 1 0 5 0 0 0o -0
1T 98.3 %
> S 1 8 0 158 0 0 0
N 06 471 29 919 %
3 0 0 0 i 200 0 0
0.5 99.5 %
4 0 0 2 1 6 151 8
| ly 06 36 8995  48%
5 0 0 0 o 0 0 44
100 %




Table 38. Factor I: Crying

o

‘ Factor Loading Béhavioral Events
082 Mouth open and square
- O.79> | Frown
0.78 Loud cry
0.69 Body tension
0.68 Moderately loud cry
0.43 Arm movement 1
0.43 Hcad Movement !
0.43 Kicking !
035 Squirming !
-0.58 Eyesshut!

1 Loaded sighiﬁcantly on both Factors.

o
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Table 39. Factor II: Waking Activity

Factor Loading Behavioral Events
0.74 . Squirming!
0.71 » Rooting ’
0.69 . «  Arm movement!
0.61 Head movement!
0.57 Kicking |
0.31 | Eyes shut! \

! Loaded significantly on both Eacto'rs;



g/»

114

V. DISCUSSION

This purpose of this study was to describe patterns of waking behavior of normal,
low risk newborn infants in a naturalistic setting. Insight into the waking behavior of
normal newborn infants would provide information to enable the nurse to provide the
mother with more effective guidance related to newborn behavior. An ethological
approach was used iri this study because of the‘ apparent inéonsistency of information in
the literature regarding neonatal waking behavior. |

Waking behavior was categorized into six stages of waking. Repeated waking
episodc‘s demonstrated several consistent patterns within each subject. Examination of
patterns between the waking episodes of all infants revealed four patterns of waking.
Behavioral events were identified for each stage of waking by discriminant analysis.
Types of crying were also expl‘brcd 1and related to facial expression, movements and
tension. Finally, the validity of the coding tool used in this study was invcsdgatcd by
discrirhinant and factor analyses. In this chapter, these ﬁndihgs wiil be discussed in
hght of the current state of knowledge on neonatal waking behavior. The method of

study and 1mphcat10ns for nursing practice and nursmg research w1ll also be discussed.

Evaluation of Methods
Ethology*prescribes techniques aimed at complete description of l;ehavior in the
context in which it occurs. These techniques include the use of video, recordmg
detaﬂed dcscnptlons of behavior, and analyzing the descriptions for patterns and trends.
With thlS mducuve approach, behavior can be examined without thc confines of

pre-existing theory. Thus, this approach was consistent with the p’urposcbf this study.
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Changes in behavior occurred rapidly when the infant was awakc,‘ Videotaping
facilitated complete description of waking behavior. Loss of daté and observer fatigue
were minimized because the films could be replayed and sequences slowed or played
frame by frame. Videotaping facilitated evaluation of interrater and intrarater reliabilities.
Visual stimulation of the subjects was reduced by remote monitoring. Videotaping also
shortened the data collection period as more than oné infant could be filmed at one time,
by Qsing two cameras and recorders. »

Real-life conditions were disrupted as little as -possible during thg study. The
" infants who were filmed were in a $eparate nursery from the 6ther infants, due to the
extra space needed for the video equipment. Lighting conditions were unchanged. The
infants were retumgd to the other numéry for assessment and/or feedings so that there -
was no intcrf;,rencc with mother-infant interaction. '

Interrater and intrarater rcliébilities were checked regularly throughout the study and
were consistently high. The sample was not randomiz.ed and this was the major threat to
external validity. Internal validity of the study was affected by sample size, early
intervention when the infant cried, the quality of filmed data, the adequacy of the coding
. tool and sampling method, the imprecisé measurement of vocalization and adequacy of
measurement of room and axillary temperatures.

The small sample sizc_wés a threat to intémal validity bec;mse variations in patterns
of wakxng may not have been exhausted. There were only three examples of twb patterns
- described in the findings: episodes that ended in sleep and slow arousal from sleep.
Similﬁrly thé cét'cgb'n'cs of birth variables were not saturated. For example, there was
~ onlyone infant who was delivered by écsariari secton. A larger sample size or a design

with more tightly controlled antecedent variables (i.e., type of maternal analgesia) would
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facilitate interpretation of events.

‘ Early intervention interrupted approximately half the waking episodes in the samblc
before the infant reached Hard Crying. Analyzing variation among the patterns of
waking wag limited by this missing data. The majority’of these waking episodes A
occurred early in the study. Once this error was recognized, it was immediately rectifcd.
for the remaining infants‘ in the study.

The quality of the ﬁlmed data was affectcd by the type of camera used, the .
Juxtaposmon of the plastic wall of the mfants cots between camera and infant, and the
adequacy of the camera view. The second camera used for filming was black and white
and had a poor picture resolution which obscured visual detail. This qcatcd difficulities
in coding small and quick movements such as slight fréwn. The quality of vcolor was
obscured when the infants were filmed through the plastic- wall of Lhcir cots. Therefore,
it was not possible to measure colour change during activity or crying. Anothér problem
was éncountered‘ when behavior of the first seven subjects was filmed intermittently
(i.e., sleep was not recorded). There was a short lag from the moment recording was
initiated to the moment the behavior was recorded, resulting in potential loss of data.
This was éorrected as data collection procéeded. One percent of the behavioral data was
missing due to inadequate view of the face, arms or lower trunk and limbs. This
occurred when the blanket obscured the infant's fécc or arms and when the camera was
positioned too close to the infant. Since most of the infant's body was swaddled,
potential error in observation of body movement and kicking also existed. Data on seven
wakmg episodes were lost due to improper operation of the video epuipment or battery’
failure of the microphone. Measures taken to mi;limizc loss of data included an initial

practice session using the equipment, frequent checks of the equipment's operation, and

e
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~ continuous audio-visual recording during _bservation.

The behavioral events were explicitly Jefined in empirical terms in order to
minimize error due to misinterpretation (Lehner, 1979). However, based on
observations made during coding, some additions could be made to the coding tool
which would add to its comprenensivcness and facilitate analysis. Tears were
occasionally'observed in stages 4 and 5. Burps and spit-ups were observed and may
represent signs of autonomic disturbance (Als, 1982). A category of no movement
would help to capture variation in the amount of movement observed, particularlyin
stages 0-2. Self-clasp, which consisted of one hand holding the opposite hand or arm,
was observed during waking and may be related to self-quieting. |

“One/zero sampling was a pre-requisite to establishing adequate rehabihty because
the coding tool was detailed and several stages occurred in quick succession. However,
no conclusions could bc made about the frequency and duration of the behavioral events.
_Another aspect of sampling which affected internal validity was the method of
determination of the onset of stage 3, Transition to Crying. Coding the onset of stage 3
began with the first sound of the fuss cry. However, facial tension usually preceded this
first sound. Therefore, signs of facial tension which(ﬁiay be a part of stage 3 were
coded in stage 2. .

Type of ery was an important variable in the categorization of the stages of waking.
Differences in pitch and duration were difficult to measure accurately and i‘eliably
without the use of sophisticated instrumentation. Maturation was an important threat to
m}ﬁal validity as the investigator's ability to distinguish among the types of crying

ved with experience.

Room and axillary temperatures appeared to influence patterns of waking,
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self-consoling activity, the amount of alertness and jerky movements: Readings were
only recorded twice each night. History was a threat to internal validity as the
terhperatures may-have fluctuated between recordings. Ther-efonc, the findings would be .

strengthened if room and axillary temperatures were recorded following each waking

episode.

Patterns of Wakefulness

Several authors have emphasized »Lhe importance of individual diffcrcncc';s in the
behavior of infants (Als, 1982;‘ Blackburn, 1977a; Brazelton, 1984; Gorski, Ijavidson’
& Brazelton, 197?). The findings from this study are unique in that consistencies
between patterns of repeated waking episodes were identified. These consistencies
varied between infants and included: duration of ’stages* frequency of transitions
between rest and active periods, amount of self-consoling, amount of jcfky movements, |
and amount of alert behévior. Within subject differences in rapidity of arousal were also
Qbserved. These inconéistencies could be rclate;d to differences in discomfort and type
of feeding. Other authors also found that breast-fed infants tended to arouse more
rapidly than formula-fed infants (Bell, 1966; DiPietro et al., 1987; Wolff, 1987). This
effect may be due to the lower calorie content and limited supply of milk folloWing birth
(Wood & Walker-Smith, 198‘1).

| As mentioned in the Introduction, patterns of waking activity have been -
dopumemcd in the literature (Desmond et al., 1963; Emde et al., 1975; Pretchl, 1974:
Thoman, 1975; Wolff, 1987). However, import_ant di-ffercnces were noted to exist
bétween previous findings and those from this study. Dcsmond etal.'s (1963)

classification of waking patterns were determined by differences in physiological



‘ ‘ 119

parameters and was limited to infants less than six hours of age. Emde et al. (1975)
observed infants undc/r artificial conditions within the first ten hours of life using ﬁve L
preexis:ng behavioral categories (quiet sleep, active sleep, drowsy, wakefulness, -
crying).¢ Wakefulness included alert-activity which is not part of a young infant's

repertoire (Wolff, 1987). In another study, two infant§ were Sbserved after their sleep

was deliberately interrupted ahd their subécquent behavior was described (Pretchl,

1974). Thoman (1975) examined transitions amon g states during brief observations of
infants in a labbratory. Wolff (1987) presented a sinéfé?ﬁattem of waking behavior, |

which summarized .thc waking behaviors of 20 infants undet one month of age.

Four pattéms of waking were c_ib$erved’ in the current study and were based on
categories of behavior which were developed in context. The patterns were characterize_d
by differences in durations and frequencigs of rest/activeA periods, a;nount of
self-consoling and jerky behavior, and outcome. These patterns appeared to be
influenced by satiation following the last feeding, dose of maternal medication in labour,
comfért, and swaddling. Infants who were breast-fed by primiparous mothers aroused
more rapidly and had fewer rest.pcriods. Some of the multiparous mothers commented
on their "milk coming in" early, suggesting that pfevious lactation experience rnay have
inémascd the volume of milk produced two days following birth. The effect of higher °
doses of maternal aﬁalgesicé in labour in the rapid arousal gr_oup??hay have dirﬁinished
m'cse‘infa’nts' abilities to reorganize their behavior. This was further evidenced by
dccreased rest periods and is supported by the literature (Belsey et al., 1981; Brazelton,
1977; Tronic;k et al“., 1977; Wicnef et al,, 1979). One infant whose mother received a
general anaesthetic (and no additional sedation) did not exhibit liépid arousal from slec;;

no¥ increased jerky movement. This was contrary to what was expected (Dunn, 1977).
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| Rapid delivéry following induction of anaesthesia and rc'strictivc swaddling may have
5 contributed to this discrepancy.
Infants who fell asleep after waking were warmer and possibly less hungry.

- These findings are supported by several a:'uthors (Bell, 1966; Scopes, 1981;_ Wolff,
1969, 1987). Comfort and warmth may be important soothing mechanisms.which
faéilitate reorganization of behavior or actually promote sleep.

Infants with fewer rest periods wére more likely to have becn loosely swaddled.

’ Swaddling has been implicated as a comforting mcchanism’(MoSs & Solomons, 1979)
and incorrect swaddling is assOciatéd with the opposite effect (Wolff, 1969). Infants
with possic e discomfort (eg. wearing a urine catcher or lowered axillary temperature)
had rapid transitions between rest/active periods. In longer waking episodes, the
rapidity of transitions i‘ncréased as crying and fussing increased. The duration of crying

and fussing may be inversely related to the infant's ability to reorganize which is

supported by the literature (Als, 1982; Cole, 1985: Gorski, Davidson & Brézelton,
1979). |

Stages of Waking
The description cf each stage of waking, tested by discriminant analysis, provides a
bcginning eihogram of waking behavior of normal newborn infants. Eihograms of
infants have been described by ofhers (Cété 1987; Givens, 1977 & 1978; Izard, 1983;
Wolff, 1987), but i importan defferences exist in the characteristics of the samplcs and the
target behav1ors that were studied. For example, Coté (1987) described distressed
behaviors of high risk infants following surgery. Givens (1977, 1978) described social

behaviors of infants less than a year old observed during interaction. Wolff (1987)



121

provided a detailed description ef states and transitional states of infants under three
months old. Izard (1983) described the facial expressions of ifnfants in great detail. The
behavior of infants less than one week old have less elear cut behavioral cues than older
infants (Brazelton, 1977; Pretchl, 1965) and social interaction is minimal in a busy
hospital nursery. The findings from this study support the fact that facial expressioas
by themselves would be insufficient to complete an ethogram of newb‘ém\_behavior and
that other aspects of behavior are both needed and useful to obtain a complete picture of
waking behavior.

 Six stages of waking were found which consisted-of one or more states of amusal |
or active/rest periods. As many as eight waku;g states have been described (Anderson et

, 1981; High & Gorski, 1985). However, a classification of five or six states has

greater validity and utility than more elaborate ones (High & Gorski, 1985; Wolff &
Fay:r 1979). Theidea of rest periods is missing when waking is conceptuahzed as
states of arousal. Within a stage of waking, the infant's activity crested in an active
period and subsided during a rest périod. This rhythm of movement was characteristic
of wakefulness, even in patterns of rapid arousal, and may have an adaptive function
indicating reorganization of behavior. ;@

While it is common practice to define wakefulness as "'eyes open", discﬁminant
analysis of the stages of'wa;king indicated that "eyes shut" or "tightly shut" were
significant behaviors for all stages, while "eyes open briefly" was significant far only
four stages. "Eyes open briefly" was observed in 100% of the stages of Awake, 73.5%
of Transition to Crying and 53. 8v% of Crying, and in 100%' of the rest periods of
Transition to Wakefulness. The relatlve 1mportance of "eyes open briefly” compared to

_. other behaviors was only high in the rest perlod of Transition to Wakefulness and in
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Awake. Onoreason to account for the stress placed on "eyes open" in the literature on
wakefulness is that most of the observations are made on the spot, by one or two judges . -
‘which creates difﬁculty when obscrving rapid changes in behavior. |
~ The ﬁndingé indicafed that the charactor’istics of vocalization were significant
indicators of type of stage. Distinguishing waking states on the basis of typeé of cry is
not common practice. High and Gorski (1985) describe three waking states in premature
infants with the following types of c‘ry: unsustained cry in "Mild ‘I:“vussiness"‘ sustained -
cry < 15 seconds in "Active Fuss with Cry", and sustamed cry >15 seconds in
Crymg Anderson etal. (1981) also describe three waking states on the basls of type
of cry: audible or silent cry with very prolon ged exhalation in "Hard Crying", audible or
silent cry with prolonged exhalation in "Crying" and whimper with shghtly’olongod
exhalation in "Fussing"..In the cun‘em study, vocahzatlon was rare or absent in -
Transition to Crying and Asleep. Grunting and occasional whimpers each occurred in
- 50% of the stages of Awake. . Fuss cry was heard in 99% of 'Trarzsition to Crying (1%
| missing values). Moderately loud or loud cries were heard in all stages of Crymg Hard
crying was hcard in all stages of Hard Crying.
Transition arnong the stages of waking was as expected. The rnost_common
transitions from stages 0 to 2 were to one stage higher in afousél. The most common
transitions from stage 3 were either to one stage higher or lower in arousal. The most
common transitions from stages 4 and 5 wcfe’ to one stage lower in arousal. These
findings are 'snpported by those of Thoman (1975) who examincd transitional -
.Qprobabilities among states of arousal. |
Asleep occurred in 60.6% of all waking episodes and always roprcscntcd arest

period. The occurrence of a sleep state within a pattern of waking has not been Widcly
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acknowledged, probably as a result of the observational methods so frequently used. '
"“Eyes shut” and “mouth shut and relaxed" witl occasional brief movement were
- characteristic of this stage.
Transmon to Wakefulness occurred in 90.9% of all wakmg eplsodes The rest .
period of this stage has been described as "Drowsxness" (Brazelton, 1984; Thoman "
‘ <1975, Wolff, 1987) and 18 no')elxeved to be a true state due to the wide variablity of
.. observed behavior. Discriminant analysis indicared that this may not be the case as the
rest period of Transition to Wakefulness was correctly predicted 98.3% from the coded
behavxoral events Codmg from v1deotapes versus live coding may have resulted in |
‘ ~greater accuracy of 1 recognmon of this state Emnd open bneﬂy were seen 1; |
’ revery rest penod of this stage. Head movement was.common but brief. The active
pcnod of Transmon to Wakefulness has received less attentlon asa state ofvwakefulness :
| or 1mpend1ng wakefulness. Anderson et a.l (1981) label the typlcal behaviors of this
stage as Very Active Sleep” because the eyes are closed.

Awake occurred in all wakmg epxsodes This stage cgnsmts of two states,
commonly described as "Acuve Awake" and "Alert" (Brazelton 1984; ngh & Gorski,
1985; Parmalee & Stem, 1972; Pretchl, 1974;_.Wolff, 1987). Alertness was observed
in 39.8% of all stages of Awake, and represented a rest period within stage 2. No
differences in the amount of alert behavior were found among the fonr patterns of
waking, \ .

> Trdnsition to Crying occurred in 90.9% of all waking episodes and consisted odf | ’
”‘fu%cry facial rension, motor activity and jerky movements. Anderson et a_1.5(1{981 did

BB ‘,AV:}')/ .,
Wolff

not include facial or motor activity in their definition of the state of "Fussin
. Lo i CA
(1987) described fussing in terms of vocalization'and facial expression, commenting that
‘ ' 3 L
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1t was difficult to distinguish between fussing and crying. Discriminant analysis
demonstrated a high rate of correct prediction of Transition to C rying based on a wider
variety of behavioral events. | )

- Crying occurred in 84.8% of all waking episodes,and consisted of moderately loiid |
and lbud cries, facial tension, movement, jerky movement and body tension. When the
crying sounds were short and loud, this stage was difficult to distinguish from
Transition to Crying. The description of Crying.in tnesc ﬁndings is more inclusive than
prevliou.s descriptions (Andersnn etal., 1981;" Brazsltbn, 1984; Wolff, 198‘7).
Although, the occurrence of Crying was affected by early intervention, ihcre were some
longer waking episodes during which crying never occurred, sng"gesting that sornc
infants may rareiy vocalizé beyond the fuss cry. This nossibility has not been -
documented in the past, and needs further investigation over a longer time period and

—

~ with avlarger sample. N
Hard Crying occurred in 48.5% of all waking episodes anci consistc;d of hard
. Crying, ei(treme facial tension (eyes tightly shut, frown, and open, square mouth) ad
brief head movement. Although the pércent of occurrence was affected by early
intervention in this study, Hard Crying is rzirely distinguished from o:her crying states in
‘the literature. Anderson et al. (1981) dcscribe this state in terms of extreme tension,

facial redness and type of crying. . :

Types of Cries
Gill et al. (1984) described four types of crying (zind no crying) on the Cry Scale in
terms of grimace, facial reddening, vocalization characteristics and limb movement.

Grimace was described cry grimace as a twisted, wrinkled or distorted face which is
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observed during crying (Gill, 1982). In the current study; the condition of the brows,
eye lids and mouth were coded 'separately. Limitations of the method of sfudy'prevénted
analysis of ‘the infants' color and p’feéisé ‘measurement of thé auditory ;:harac_teristics of
the types of cries. Althéugh the acc.uracy of fecognition of the types of cries improved

- with experience, it was affected by the variation of sounds that réquired categorization.
Anzﬂysis of the behavioral events which occurred with gach type of cry was further
limitcd by one/zero sampling. vVegree of rapi&ness of movement was not gra{ded,' but

was coded‘as jcrky movement when movement was abrupt or sudden. The rate of
frlisélassiﬁcéition by discﬁMant analysis may have been increased by the violation of

the required assumptions of equal covariance matrices and the non-normal distribution of
' variables.

The category of "no crying" in the Cry Scale includes no grirr‘lace,.no vocalization
ana relaxed and fluid fnovement (Gill et al., 1984). The findings of the current stfldy
indicate that slight frown, which mz;y be a form of slight.grimace, does occur frequently
without crying in Tr_ansirion to;Wakefulness. In addition, grunting was a common
vodalization other than crying and observed in stages 0 to 2. |

 Inthe Cry Scale, slight grimace was an indicator of whimpering (Gill et al., 1984).
Gill (1982) included open and closed eyes. ;I"hc strongest discriminant of whimpering in
_the current ;study‘ was slight frowr_l. This type of cry occurred in Awake, during whiéh
the eyes were -opcnéd and shut. | l

The signiﬁcént discriminators of fuss vcry were eyes tightly shut, slight frown,
grimace, pout,' and jerky mdvcmcnts. Description of the facial expression of "fuss cry"
in the Cry Scale i§ lcés detailed, but {:ompatible with the increasing facial tension

observed in the current study. However, the intensity of vocalizatibn observed during

b



fuss cry varied among infants and was not always moderately loud as described in the
Cry Scale, though its nature was always staccato as described by Kersher (1982) and
Wolff (1987). - |

‘Rhythmic moderately loud and loud crying were h;ard in Crying. Occasionally,
‘only one type of cry was_hgard. The strongest discriminants of moderately loud crying
were frown, mouth Oped and square, pout, and body tension. Grimace and jerky
movements had a significant but weaker contribution to moderately loud crying. These
characteristics are also fdund in "crying" in the Cry Scale and define loud crying. The
strongest discriminators of loud crying in the current study were frbwn. mouth open
square and body tension. A pout and jerky movements lBad asi griiﬁcant but weaker
contribution to loud érying. In practice, it would bc‘ difficult to distihguish between
moderately loud crying and loud crying using beﬁavioral criteria and without
sophisticated instrumentation to measure the auditory characteristics.

The significant discriminants of hard.crying were eyes tightly shut, frown, .mouth
and open square, body tension and jer!cy movements. Slight frown was less likely to
océur in E‘ie Same stage as hard crying. Almough these bchavfors are like thosé of "hz
crying" in the Cry Scale, they are also similar to those observed in moderately loud and
loud crying. In pmcﬁce, the quality of hard cry (i.e., initial graﬁng sound similar to
grinding pepper in a pepper mill) may be the most itportant distinguishing feature.

Effect of Antecedent Variables on Behavior
There has been considerable interest in the health cérc field in the concept of
organization as a means of explaining the dynamics of infant behavior (Als, 1982;

Brazelton, 1984, Cole, 1985; Gorsld, Davidson & Brazelton, 1979). Reorganization is
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the process of regaining control ovér autonomic and motor behavior (Als, 1982; |
Brazelton, 1984). Loss of control may be evidenced by flailing and color changes (Als,
1982; Brazelton, 1984). Self-consoling behavior is thought to be an important strategy
for reorganization (Blackburn, 1977a). Good organizatidn may be necessary for the
infant to demonstrate alert behaviQr (Brazelton, 1984). In the curreht study, flailing was
coded as jerky movements and collor could not be determined from videotape. Three
self-consoling behaviors were recorded: hand-mouth, hand-pass and sucking.
- Effectiveness of self-consoling strategies has not been documented in preQious studies.
In the current study, the occurrence of these behaviors and the influence of birth, feeding
* and environmental variables were examined. Interpretation of the findings is limited by
non-random sampling of the subjects and by one/zero sampling of the behavioral events.

The strorigcst discriminator of alert behavior was sucking. Hand-mouth and
'hand-p'ass werc.not significant. Suckiﬁg was observed most often ,duringvAwak'e,
whereés hand-mouth and'hand-pass were also common in other stages. This may «
pzi.ftially account for the sigﬁiﬁcant relationship between sucking and alert behavior.
These findings support the noiior; that sucking isa strategy to promote alertness and -
consequently, organization of behavior (Bims, Blank & Bﬁdger, 1966; Field &
Goldson, 1984; Neeley, 1979). Tt‘le‘ strongest discriminators of suckir_ig were room
temperature and time since last feeding, suggesting that a c601 room and a longer time
since last feeding may increase the oct:ﬁm:nce of spontaneous sucking. The rates of
correct prediction of actual occurrences of sucking and alertness were less than 56% a;xd
require further investigation withA'a rvandomized sample.

. The relationship 'betwcen type of swaddlixig and alert behavior was significant.

Infants who were more securely swaddled had more alert behavior than those who were



loosely swaddled. However, the findings also indicated that infants who were more
securely swaddled had more jerky movements than those who were loosely swaddled.
Understanding the relationship between type of swaddling and behavioral organization
would improve with a more tightly controlled investigation or with a larger sample size.
Hand-mouth and hand-pass were directly related to the occurrence of jerky

movements whereas sucking was inverscfy related. The findings also_,f{indica(cd that
infants whose mothers djci not reéeive analgesics were léss likely to exhibit as much
hand-pass, hand-mopth and jerky movements, compared with infants whose mothers
received analgesics;- However, the number of mothers not receiving analgesia in labour
was small (i.e., only five). Hand-mouth and hand-pass may represent unsuccessful
attempts at reorganization of behavior as evidenced by their association with jerky
riovements. However, the rate$ of correct prediction of actual occuxrenceé of jerky
mcvements based obn models of self-consoling behavior and antecedent variaBlcs were <
“% so that these results requiré further investigation.

| Rapid state transitions have been imblicated as signs of behavioral disorganization
. (Brazelton, 1984). No conclusive evidence for this could be found in the current study.
Jerky.movemcms were fnore -likely to be absent in very short stages compared to lon ger
stages. This may indicate that rapid stage tmhsitions rﬁay be a strategy towards
behé.vioral reorganization. This should be further investigated with a more tightly

controlled study design.

Validity of the Coding Tool
Validity étudics on ethograms of infant behavior are rare. The coding tool used in

the current study consisted of behavioral events which were initially identified by a
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systematic literature review and by a detailed description of the behavior of three infants.
The coding tool was further refined during the prdéess of obtaini_ng interrater reliablity
before actﬁal coding began. Discriminant analysis of the coded behaviors demonstrated
a high rate of correct prediction of the stages of waking. Although discriminant analysis
demonstrated content validity of the coding tool, factor analysis of the coded behaviors - |
was less éonvincing. In factor analysis two factors were identified: Crying an(_i Wak:ing
Activity. The first factor had si‘gniﬁcam loadings on the same variables which were
frong discriminators.of the stage, Crying. Although the second factor did not
/i:rrespond to a specific stage, it did include some movements which were sighiﬁcant for
all stages. The fact that only two factors were demonstrated with factor analysis may
have been influenced by the limitaticns of the binary nature of the variables.
Implicat‘io’ns'for Nursing Practicé .

Th.cv findings of this study have implications for thfce important aréas of nursing
practice: assessment, intervention and evaluation. Knowledge of waking behavfior and
factors that influence behavior will facilitate accurate assessment of the needs and |
interactive abilities of the normai newborn infant. Four patterns of waking were
identiﬁcd as well as the factors, such as discomfort and hunger, which influence them.
Sucking may be an impoftant self-consoling strategy as evidence byv increased alert
behavior. The terminology used to label waking behaviors and vocalization in the
coding tool will facilitate accurate recording and communication of assessment of infant
behavior. Accurate assessment will also provide a sound basis for teaching new parents
»

about their infant's verbal and non-verbal communication.

“"Knowledge of factors which may influence behavior will facilitate improved
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decision-making and nursing imervgntions, particularly in a busy nursery. Infants with
increased jerky movements may need to be swaddled more tightly. Infants who were
breast-fed were loosely swaddled on return to the nursery. Parents need to be taug.ht
how to swaddle their infants snuggly as early as possible to facilitate organization of
behavior of their infant. The discomfort from weaﬁng a ur'inc catcher may pléy arole in
the infant's inability to lower his level of arousal. Consequently, this infant may reduin:
-earlier intervention. Increased handv-mvouth and hand-pass activity‘ without sucking may
.indicate unsuccessful attempts at self;consoling. Teaching parents to guide the infant's
hand or digit to his mouth to encourage sucking may be helpful in improving
self-consoling. Feedback from one breast-feeding mother indicated that infant feeding
may improve if feeding is delayed until fuss cry is heard. Parents'can be taught to
recognize this cry by its staccato quality. However, this suggestion needs td be tested in
future work. | .
Knowledge of infant behavior will also facilitate accurate cvaluétion of nursing.

interventions. Increased knowledge and the use of a standardized vo¢;bulary will

' ehh"’ ce the interaction of nurses with other health proféssionals and the public, and

promote the professional image of nurses.

Implications for I\iursing Research
This descriptive study provides nursing researchers with a bascliné for subscéuent
investigation; of infant waking behavior and t_hc factors which influence it. Further
.investigation of waking béhavior with a larger randomized sample and conducted over a
longer period of time would expand our understanding of patterns of waking behavior

and the influence of antecedent variables. Comments made by nurses during this siudy
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indicate the potcntial influence of ethnic differences on infan; waking patterns. This has
not been investigated in the-past, nor was it incorporated in the current study.
The findings from this study indicate that maternal analgesics in labour may _
inﬂqcncc the infant's ability to self-console and ability to control their level of arousal. K
"I"hcr_';forc the need for investigation of alternate methods of pajn relief in labour is an
important area for nursin g research. |
The identification of pattéms and stages of waking in this study will facilitate
N investigation into optimal feeding practices for the care of newborn infants. For
? c;érﬁ‘;:)le, when is the most appropriate time to initiate a feeding so that the outcome is a
| "good breast feeding experience?" Whén is the most appropriate time to initiate a feeding
so that milk.intake is maximized?
The findings from this study provide a baseline for investigation into several areas.
~ For example, how do nighttime patterns of waking differ from daytime patterns?
Efficient and effective methods for improving self-consoling abilities and for soothing
infants in different settings can be inve;tigatcd (e.g. type of swaddling). A longitudinal
" study of self-consoling, waking behavior and antecedent variables can increase our
. understanding of developmental needs relating to sleep disordcrs and colic. A
comi)aradvc study on self-consoling behaviors of low-risk and Iiigh:risk poi)ulations can
incmase our insight into the special needs of these infants. The role of self-clasp asa
self-consoling behavior needs further in&esu’gation. The effect of room and #xjuaw
temperatures on patterns of waking is another important area for inyestigation. The Cry
| Scale (Gill et al;, 1984) can be redcsigned and validity stlidies conducted to improve this |

research tool.



‘Summary
Normative data on the typical patterns of nighttime waking behavior of healthy
.full-»term infants in a naturalisitic setting have been documented through this study. The
» inﬁuence of antecedent variables on these patterns and on self-consoling wa§ examined
and different types of cries were described. _

Thirty-three waldng episodes from 21 two-day old ihfants were videotaped ar;d
analyzed. Usirig ethological methods, a coding tool based on si)ﬁ ﬁtagcs of waking was
developed from detailed descriptions of the waking behavior of the first few subjcCts.
The behavioral events were coded using the one/zero sampling method. High intrarater
and interrater reliabilities were established and maintained throu ghout the coding
process. Descriptive statistics helped to describe the patterns "within subject” and
"between waking episodes.” Summary statistics and discriminant analysis were used to
analyze the stages of waking, self-consoling and types of cries. Disgriminanf and factor
analyses were used to examine the vaﬁdity of the coding tool. Discﬁminén; analysis was
limited by nonequal covariance matrices and non-normal distribution of va:\:ablcs, while
factor analysis was limited by binary measurement of the variables and missing values.

| Generalizability of the findings of this study is limited by non-randomization of the
sample. Sources of threats to frltcrrial .validity included small sample size, poor 9uality
of sorr;e filmed data, some behavioral events which were not code&, one/zero sampling
method when coding events in'long stages, irnpfecise measurement of vocalization and
inadequate frequency of measurement of room and axillary temperatures. Content
“validity of the coding tool was demonstrated by discriminant analysis. |
The ﬁndings from this study are unique in documenting variations among patterns

of repeated waking episodes. Inconsistenéies, which consisted mainly of differences in
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rapidity of arousal, could be related to differences in discomfort and hunger. Thé
f:ndings from this study are also unique in that different patterns of waking in infants
_over 24 hours of age were identified. Four patterns were observed: mpid ;cirousal from
sleep, slow arousal from sleep, episodd,s that ended in sleep and discrepancies in the
ratio of rest/active periods. These pattemns were distinguished at several lévgls:
rcs!/activé periods,. typical behavioral events, antecedent variables and outcome.

The findings from this study are also unique in that stages of waking consisting of
one or more states of arousal were identified. Conceptualizing waking behavior in terms
c;f stages rather than states le:d to the concept of rest and active periods as ways 'of
assessing the organizational attempts of the newborn infant. In addition, categorization
of waking into stages versus states is a means of achieving heuristic validity and utility,
yet also retaining the comprehensivcnéss of the complex classifications of states. The
findings also indicate that the empbhasis in the "state" literature which is placed on "eyes
‘open” when defining wakefulness is not appropriate for healthy newborn infants. Type

- of vocalization was also found to be an important indicator of type of stage, and may be
an important cue for nursing intervention. Type of vocalization has received little
emphasis in current classifications of states of arousal.

Types of cries and related behavioral events were examined by discriminant -
analysis and provided useful information to evaluate thé Cry Scale (Gill et al., 1984).
Facial tension consisted of changes in the brows, the eye lids and the mouth which were
explicitly defined in the current study; Whe‘reas, the category "Grimace" in the Cry Scale
was noit\;cxplicitly defined and méy be misinterpreted. Each type of cry was deﬁncgi in
the cunﬁnt study by its particuiar quality (short, staccato, }hythnﬁcal and grating);

whereas, in the Cry Scale, "Vocalization Duration” and "Vocalization Intensity"



134

/
consisted of characteristics which could not be measured objectively without addiﬁonul
instrumentation. ‘Body tension and jerky movements were explicitly defined in the
current study but only their occurrence or non-occurrence was measured: whereas, in
the Cry Scale, "Limb Movements” are rated according to subtle gradations in rapidity jor'
tension, which cannot be measured objectively solely by observational techniques.

This study is also unique in cValuating self-consoling behavior. Increased sucking
was related to increased alert behavior and dccreaséd Jjerky movements; whereas,
iﬁcreased hand-mouth and hand-pass were related to increaéed jerky movements.
~ Increased aYert behavior was also observed when infants were securely or restrictively
swaddled, compared to loosely swaddled. Increased hand-mouth, hand-pass and jerky
movements were observed in infants whose mothers had réceivcd analgesics duﬁng
labour.

In conclusion, the findings from this study have important implications on several
aspects of nursing practice and nursing research. Knowledge of waking behavior will
facilitate accurate assessment, management and evaluation of nursing care of the
newborn infant and his family. The findings from this study provide baseline data for
studies on nursing interventions, such as timing of feeding and soothing infants, and
’have. lea to the generation of ques;ioné for further nursing research, such as alternatives

in pain management in labour.
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DATA RECORD SHEET -
L.D. Code __ Male /Female ~ Birth Weight_ grams
Born_ Gravida Para
Age at time of study hours Gestation weeks
' Tvype of Delivery Length of labour '
/
Type of feeding: bottle . / '
breast ' ’
suppl. 3
2300: Axilla Temperature: _ oC .
Nursery Temperature: ocC , 8
: ' Apgars @ lminute
0600: Axilla temperature: oC @ 5 minutes
Nursery temperature: °c : .
Pregnancy History:
Risk Score: ____
Maternal Analgesia: @
Drug Route  Dosage Frequency Duration Last Dose

A )§n ing Record: (Feeding, Soiled Diapers, Comments)
QU5 Events , .
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Time Stant

eyes shut

gyes tightly shut

eyes open briefly

alert

slight frown

frown

mouth shut -~

mouth movements

smile

lips pursed

rooting

mouth searching

sucking

_grimace

pout

open square
sigh

yawn

Sneecze

hiccough

grunting

occ whimper .
fuss cry

mod loud cry

loud cry

_hard cry

head

slight hand

hand mouth

hand pass

arm movement

_kicking

squirming

starye

body tension

jerky movement

Time End

- Duration

Stage
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DEFINITIONS OF BEHAVIORAL EVENTS

E yesﬁfﬁan'(ll Forehead:

eyes shut: eyes closed and relaxed.

e eyes tightly shut: eye lids clenched together

open briefly: eyes open at times (when eyes are shut more than they are
‘'open). |
alert: eyes open and looking, with little or no movement, *
slight frown: -nasal root bulge only.

frown: nasal root bulge with furrows as seen during crying.

Mouth and Vocallzatzon

mouth shut: mouth closed and relaxed.

mouth movements: opening‘ and closing of mouth, mouthing, tongue protrusion.

smile: mouth open or closed and corners ot’ mouth pulled back and slightly up.

lips pursed: mouth open or closed, corners drawn together.

rooting: a turnin_g ofl:_ the head with the mouth open.

mouth seargung mouth open and rubbmg against object, such as hand or-linen.

sucking: 1nd1v1dual pattems of B;iilfgés ‘and bursts via tongue and check movements
Wthh create suction-and expression forces in the oral cav1ty drawing an
object, such %s,a hand, finger or linen, intp ;thé ~or;tl cav1ty (this can also

OCCllIf__‘\lei[hEr.lo object being drawn i@m‘tﬁé "oral cavity or with the tongue as

&;m object). )

grlmace mouth slightly opcn tense and corners retracted straight back.

R -

pm};ﬂt corners of mouth drawn downward and outward with mouth open or closed;

chin may push up center of ]owcr lip.
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open square: mouih angular and squarish.
sigh: deep inhalation followed by deep exhalation.
yawn: nasal root bulge, eyes tightly shut and mouthsgpen wide during a long deep
inhalation.
- sneeze: a brief, forceful, noisy exhalation throug’h the nose with mouth open or
closed. - P
hiccough: rapid intake of breath, as_sociated with rapid contraction of diaphragm.
grunting: short, lo‘vvv-pitchcd, non-distressed sounds, assdciated with exhalation
against a partially closed glotts.
occ whimper: 1-3 episodes of short, nign-pitchéd, 'sounds.
fuss c‘i‘y: freqnent short, high-pitched, and staécato distressed sounds and/or
shon loudcr IOWer-pitched sounds (moderately loud cry). .
mod loud cry: short to n‘wdenately IQng in length and rythmical.

-

loud cry: moderately long to Iong m cngth and rythmical.

-

hard cry: almost continuous, very lond crying with a grating quality.
Head, Limb and Other Movement: |

head: side to side and/gr b,;sk and forth of head |

- slight hand some glc;léngf)r extensmn of one hand while arms are still.
hand mouth: hand t:)uch,cs any pan of the mouth

“hand pass movemcnt,,of hand over face w1thout contacung the mouth wnh any

‘ part of\fhc hand; hand may or may not touch the facca

arm movement: _movement of one or both arms.
kicking: leg movement.

squirming: géneral body movement.
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startle: rapid outward flexing of arms, openning of hands, and leg extension,

. followed by a slow return to the relaxed position.

v

body tension: arms and hands held in a tightly flexed position, or rigid extension

with head retraction.

Jerky movement: sudden, abrupt limb or body movement.
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RESEARCH CONSENT
PROJECT TITLE: Patterns of Newborn Wakeﬁdne‘ss

INVESTIGATOR; Joanna R. Greenhalgh, R.N., MEd.
s M.N. Candidate, University of Alberta. -
Staff Nurse, University Hospitals: '.
Telephone: 432-8233 -

ADVISOR: Dr. J. Morse, R.N., PhD ~ | o

" Professor, University of Alberta
& Clinical Nurse Researcher, University Hospitals
Telephone: 432-6250

o {3 3 .
Little is know about the typical patterns of wakefulness in the newborn infant. This -
knowledge is needed for further research, such as comforting, colic etc.. The objectives -

of this study are to describe typical patterns of wakefulness in newborn infants and to
identify related factors.

Your baby will be studied for one night only (bétween 11 PM and 7 AM) on the second:

- day in the night nursery. Your baby will be videotaped every time he/she wakes up. The
camera will be turned off again after he/she has fallen asleep or when he/she needs

¢

feeding. Your baby will not be left to cry for longer than normal any time during this%-
study. No otlier aspect of her/his care will be affected by this study and your baby will
be brought to you for feeding as per your usual routine. The nursery nurse will return
your infant to the nursery when the feeding is over.

There witl be no apparent risk to your baby by participating in this study. All information
will be coded so that the information cannot be identified with your baby. Your baby's
last name will not appear in any document or reports. Although your baby may not
directly benefit from involvement in this project, information gained through her/his
involvement may contribute to a greater understanding’ of newborn wakefulness and
assist in planning further research. :

I/WE UNDERSTAND THAT I/we are free to withdraw consent and terminate my/our
baby's participation at any time without compromise. to-either our or our baby's care.

I/WE HEREBY AUTHORIZE Joanna Greenhalgh to videotape my/our baby

(Baby's Name).

- I/WE HEREBY WAIVE all rights that we or our baby have to any claims for payment in

connection with any presentation of these recordings. This release is made with the
understanding that these recordings will be kept and not destroyed so that they may be

~used and reused for research, scientific and other institutional purposes including

publication. Ethical review will be sought as per protocol, should they be reused for
research purposes. »



" DATE SIGNATURE

153

+ I/WE HAVE BEEN GIVEN THE OPPORTUNITY TO ASK WHATEVER
" QUESTIONS I/WE DESIRE AND ALL SUCH QUESTIONS HAVE ABEEN
. "/ANSWERED TO MY/OUR SATISFACTION. v

(¢ t_,*\
\T.- 4

NN

INVESTIGATOR 'SIGNATURE
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EDUCATIONAL CONSENT

S .
- PROJECT TITLE: Patterns of Newborn Wakefulness

INVESTIGATOR: Joanna R. Greenhalgh, R.N., MEd.
o M.N. Candidate, University of Alberta, _
Staff Nurse, University Hospitals. '
Telephone: 432-8233 '

ADVISOR: Dr. J. Morse, R.N., PhD., PhD.
' Professor, University of Alberta,
Clinical Nurse Reseaggher; }Jng(ersity Hospitals.
Telephone: 432-625Q%.% %,

- CONSENT L E ]

I/WE HEREBY CONSENT to allow my/our infant's first or given name, and do not

" allow my/our surname, to be associated with any of these recordings. I/we understand
that protection of my/our baby's identity may not be possible when using the films for
teaching professionals in health care or related fields. I/we understand that I/we are free
to withdraw consent and terminate my/our baby's participation at any time without
compromise to either our or our baby's care.

RELEASE

VWE-HEREBY WAIVE all rights that I may have to any claims for payment in
connection with any presentation of these recordings. This release is made with the
understanding that these recordings will be kept and not destroyed so that they may be
‘used and reused for educational purposes, including publication.

DATE _, SIGNATURE__
| e B
INVESTIGATOR ® " _SIGNATURE__
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INFANT 1
1. Duration and X/umbcr of Rest Periods of Stages of Waking for Each Waking Episode

EPISODE : A |
. STAGE DURATION  #REST  #ACTIVE
# Hour | (seconds) PERIODS PERIOD_S
Q) 2256 1 12 | T 2
, R
0 1
4 4
0 1
J 35.7% 64.3 %
) o145 1 70 0 1
2 595 5 3
3 23 1 . 1
‘4 200 5 3
| A TOTAL 898 57.9 % 421 %
Giy 0435 1 181 1 27
2 80 0 !
3 13 0 1
5 68 1 2

TOTAL 342 25.0 % 750 %
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INFANT 01 (continued) |
1. The Relartive Frequencies of Stages in Each of the Three Waking Epuode Durmg
thch Selected Behavzoral Events Occurred
| WAKING EPISODES
BEHAVIORAL EVENT
| | IstEpisode”. . 2nd Episode 3rd Episode
n=14! =9 n=g!
_ SELF CONSOLING
' 'Hand Mouth o on=ll n=17 n=
I IR T 185% . 89.5% 75 %
- Sucking S =2 n=8 ' n=1
c 143 % C 21% 16.7 %
'ALERT - =l 1=0" )
7.1% 00% 0.0 %
JERKY MOVEMENTS n=3 . . - =6 n=4
._,\) 214% 31.6% 667 %
7 T

1 Total number of stages With'mwaking episode. ',/ \
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INFANT 02

(_# o
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of Waking for Each Waking Episode

228

EPISODE |
STAGE DURATION  #REST = #ACTIVE
# Hour (seconds) PERIODS PERIODS
@) 0100 1 17 0 .
2 142 0 1
) 3 694 6 7
4 166 6 3
| TOTAL 1019 50.0 % 50.0 %
) 0306 1 10 0 1
2 128 0 1
3 23 0 1
4 175 3 3
‘ 34 0 1
| TOTAL 336 30.0 % 7700 %
Gi) 0530 1 55 . i
2 155 1 72
5 21 0 1
TOTAL 333 % 66.7 %
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INFANT 02 (continued)
1. The Relative Frequencies of Stages in Ea(cv_;,f ing Episode During Which Selected

]
Behavioral Events Occurred

WAKING EPISODE

BEHAVIORAL EVENT"
| st Episode 2nd Episode 3rd Episode |,
n=24! n=10! n=6!
s /
SELF CONSOLING , L
Hand Mouth ’ n=17 ' n=5 n=3
708 % 50.0 % 50.0 %
Sucking n=6 n=4 - n=0
25.0%  400% 0.0 %
Alert n="7 ‘ n=3 N n=0
LT 292% 125% - 0.0 %
: \
JERKY MOVEMENTS ~ n=4 n= © n=l N

16.7 % 20.0 % 16.7 %

1 Total number of stages within waking episcde.
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INFANT 03

?

1. Duration and Number of Rest Periods of Stages of Waking for Each Waking Episode

EPISODE ..
STAGE ~ DURATION  ~#REST # ACTIVE
# Hour (seconds) PERIODS PERIODS
@ 0129 1 6 0 1
2 20 0o 1
T, 3 387 4 5
TOTAL 413 364%  63.6%
(i) 0306 BT T 0o 1
2 42 0o 1
3 123 0" 1
4 6 0 1
TOTAL 182 0.0 % 100.0 %
(i) 0616 2 70 2 2
' 3 30 | 0 1
TOTAL 100 40.0 % 60.0 %
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INFANT 03 (continued)

II. The Relative Frequencies of Stages in Each Waking Episode Ouring Which Selected

Behavioral Events Occurred

WAKING EPISODE

BEHAVIORAL EVENT

1st Episode 2nd Episode 3rd Episode

n=111 n=41 ‘n=51
SELF CONSOLING
Hand Mouth . n= n=4 n=3

81.8 % 100.0 % 60.0 %
Sucking : n=3 n=3 =0

273 % 75.0 % 00%
ALERT n=1 n=0  n=0

9.1% O 00% 0.0 %
JERKY MOVEMENTS C k] n=i n=1

91% 25.0 % 20.0 %

1 Total number of stages within waking episode.
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I. Duration and Number of Rest Periods Stages of Waking for Each Waking Episode

EPISODE
' STAGE DURATION  #REST . #ACTIVE
# Hour (seconds) ..PERIODS PERIODS
(i) 0348 2 26 1 2
3 177 3 4
4 174 8 3
TOTAL 377 57.1 % 42.9 %
i) 0451 2 37 0 1
3 13 0 1
4 78 3 1
TOTAL 128 50.0 % 50.0 %
i) 0548 2 37 0 1
3 1971 11 8
4 63 1 2
TOTAL 2100 52.2 % 47.8 %
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INFANT 04 (continued)

II. The Relative Frequencies be tages in Each Waking Episode During Which Selected

Behaviofal Events Occurred

WAKING EPISODE

BEHAVIORAL EVENT
1st Episode ~ 2nd Episode -+ 3rd Episode
n=21! . n=6! n=23!
SELF CONSOLING
Hand Mouth n=8 n=14
. 38.1% 609 %
Sucki;;g | n=1 n=0 n=6
48% 0.0 % 26.1 %
ALERT n= . n=2 n=5
9.5 % 333% 21.7 %
F
JERKY MOVEMENTS n=4 n=4 n=
190% 66.7% 30.4%

1 “Total number of stages within waking episode.
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INFANT 05

v RVl

-I. Duration and Number of Rest Periods of Stages of Waking for Eachi Waking Episode

. "

EPISODE ., |
o STAGE DURATION  #REST  #ACTIVE
#  Hour . (seconds) , PERIODS  PERIODS
() 2254 1 R T R
R R i
3 196 T 2
4 198 - 7 3
\ TOTAL 508 .  533% - 46.7 % “
L@ 0252 2 7 o o
SR - SR 7
@ N T
| TOTAL 362  467% - 533 %
(i) 0559 2 100 , 1 2
. R T S 1
o 4 152, 4 4

TOTAL 514- . 462% . 538%
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/

INFANT' 05 (continued) B .
II. The Relative F ;equencies of Stages in Each Waking Episode During Whic)x Seler:ﬁ.'d

Behavioral Events Occurred

WAKING EPISODE
BEHAVIORAL EVENT
Ist Episode 2nd Episode 3rd Episodc%
n=15! ' n=l6! Cas=l0t
_ SELF CONSOLING " S
Hand Mouth n=12 n=6 ‘ n=7
L . . )
g 80.0 % 375% 70.0 %
- SN | K
Sucking - . .  ‘n=7 ‘ n=0 n=2
’ 46.7 % 00% 20.0 %
ALERT v n=0 | n=0;‘ o=l
0.0 % T 009% . 100%
JERKY MOVEMENTS - n=]4 ° Jn=13 n=6 A
: . AN ' . )
933% . 81.3% 60.0 %
1 Total hurpber of étage’s within waking episode.
| o s 07 ¥
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INFANT 06

1. Duration and Nu;nbef of Rest Periods Among Stages of Waking for Each Waking.

Episode
o 14
: K o
EPISODE o . :
STAGE ~DURATION  #REST.  #ACTIVE
# Hour . (seconds) PERIODS PERIODS
(i) 0046 1 5 0 1
2 737 14 R
TOTAL 742 60.9 % 39.1 %
G) - 0536 2 945 6 5
3 30 1 o
o \\\ . .
4 76 3 : 1
1 TOTAL 1055 563 % 43.8 %
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INFANT 06 (continued) . -
Il. The Relanve Frequencies of Stages i 151 Each Waking Episode Durmg Which Selected

Behavioral Events Occurred

. . WAKING EPISODE
BEHAVIORAL EVENT

1st Episode! 2nd Episode
n=232 n=172
SELF CONSOLING
Hand Mouth n=0
, L
0.0 %
Sucking 4 " n=6— _ . n=5
. » .
%1% 29.4%
> ‘ ;
ALERT T
| o 00% 235%
JERKY MOVEMENT ¢ | n=4 . n=
174% .. ., 235%
. = ' T ' ’ ; . !(' -
! This waking epxsodeyended in slecp | ’ L

2 Total number of stages w1th1n wa}cmg eplsode
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C

. INFANT 07
1. Duration aﬁd Nwﬁber of Rest Reriods in Each Stage of Waking for Each Waking

Episode
EPISODE A |
STAGE DURATION #REST # ACTIVE (
# Hour (seconds) PERIODS - PERIODS
1 (' 02}3 o1 2 ; 0 - 1
2° 367 0 ' 1
3 215 1 2
4 . 338 11 8

5 \ 67 4 ‘ 1

TOTAL 997 . 552%  448%




& 170

INFANT 07 (continued)
“II. The Relative F requencies of Stages During Which Selected Behavioral Events

~ Occurred

FREQUENCIES OF STAGES .

'BEHAVIORAL E§

- . |
2 SELF_COINSOLINﬂG- : .
a ”
© " HamdMouwh .. - . %
| ‘Sucking | 3
" ALERT * 3 10.3
 JERKY MOVEMEE\?T; | N SR R 96.6
“ .v
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- INFANT 08
I. Duration and Number of Rest Periods in Each Stage of Waking for Each Waking

Episode 4
;
EPISODE = o _ ,_ - .
| - STAGE DURATION #REST . # ACTIVE
# Hour (seconds) ~ PERIODS  PERIODS
G o141 T 31 0 1
2 sz 0 1 v
3 186 3 2
4 118 o 5 6
! 5 882 = 48 3

8%

[* ]

TOTAL 1270 812% 1




INFANT 08 (continued): =

Il. The Relative Frequencies of Stages Dur"ingy Which Selected Behavioral Events

Occurred |
_ FREQUENCIES OF STAGES
BEHAVIORAL EVENT
‘ . n %

SELF CONSOLING

Hand Mouth ’ 1 1.4

Sucking R 7 101
ALERT 11 ’ . 159
JERKY MOVEMENT ’ 30 & r435

>
Fa
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I. Dukatio(z { séconds) and Number of Ré'st Reriod.s in Each Stage of Waking for Each

Waking Episode
EPISODE
| " STAGE DURATION  #REST
# Hour | PERIODS
(i) 00581 1 ‘ 10 0 1
2 10 0 ]
3 41 ] 1
4 1894 51 10
TOTAL 1955 80.0 % 20.0 %

! This waking episode en.d.ed in sleep..

- i::'.' .
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INFANT 09 (continued)
II. The Relative Frequencies of Stages During Which Selected Behavioﬁ'&l b\;ént.\'
Occurred!
FREQUENCIES OF STAGES
BEHAVIORAL EVENT |
Big n » % —“—’J‘
SELF CONSOLING |
Hand Mouth » 14 219
Sucking . S 9 14.1 |
~ ALERT . | 5 .78 /
JERKY MOVEMENT 28 438

! This waking episode ended in sleep.
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INFANT 10
1. Duration and Number of Rest Periods in Each Stage of Waking for Each Waking

Episode
EPISODE
STAGE DURATION #REST # ACTIVE
# Hour "“‘\,\ (seconds) - PERIODS PERIODS
\
. \‘\
(1) 0358 | 1 | \\\_' 5 1 . 1 :
2 637 4 3
3 74 0 1
4 548 6 4
849 : 20 2

TOTAL 2113 73.8 % 26.2 %
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INFANT 10 (continued) | SR '

II. The Relative Frequencies of Stages During Which Selected Behavioral Events

Occurred
| FREQUENCIES OF STAGES'
BEHAVIORALEVENT ‘ | N
7 .
B -
- SELF CONSOLING a
Hand Mouth . 0 00 .,
- Sucking - RS 6 : - 143 v
ALERT e RO Y
JERKY MOVEMENT ' 100 .238
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b
g INFANT 11

1. Duration and Number of Rest Periods in Each Stdge of Waking for Each Waking |

Episode
EPISODE
STAGE DURATION  #REST # ACTIVE
# Hour (;econds) -~ PERIODS PERIQDS
i - 0006 1 33 0 1
' 4 . 378 8 14
 TOTAL 416 "54.5 % 45.5 %
(i) o 1 30 | 0 1
2 186 - 0 B
3 97 g 5
4 49 5 1
5 237 27 1

TOTAL 599  80.0% 120.0 %
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INFANT 11 (contirtued)

g

II. The Relative Frequencies of Stages in Each Waking-Episode During Which Selected”

Behavioral Events Occurre_d ’

\\
) o “WAKING EPISODE .
BEHAVIORAL EVENT | o
Ist Episode o 2nd Episode
7 ~ ,  n=33! n=45!
k -
- SELF CONSOLING
‘ n=14 n=28
34.8 % _ 62.2 %
n= ‘ rA1'='4
0.0 % ' 89%
»
n= . n=
6.1% 0.0 %
JERKY MOVEMENT . n=33 ) n=44
) 100.0 % 97.8 %
‘ 3
L}

- ! Total number of stages within waking episode.



d

L. Duration and Number of Rest Periods in Each Stag"e of Waking for Each Waking

~

13

veafr 12

Episode -
'/ EPISODE =~ . \
 SMAGE  DURATION #REST # ACTIVE
# ‘ Hour ) (seconds) RERIODS PERIODS
@ 0210 2 1036 14 10 &
o 3 REY 3 4
- 4. 113 8 .5
\ "s. 140 7 4°
¥  TOTAL - 1422 58.2 % 41.8 %
\ 3 >

>
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INFANT 12 (continued) . | |
II. The Relative Frequencies of Stdgés During Which Seiei‘?ed'Behavio_ral Events

Occurred N ,J

” FREQUENCIES OF STAGES

- BEHAVIORAL EVENT . : -
n %D,
SELF CONSOLING ™ IR ’
Hand Mouth 13 Y
s | Sucking , ' 3 55
ALERT | y 8. . 145
JERKY MOVEMENT , 20 36.4

Oy




K 8 181
INFANT 13 "
‘I Duration and Number ofResf Periods in Each S:agé of Wakir;gfor Each Wa/;ing ‘ L
' Epjsode ; » | ‘ .
EPISODE |
STAGE DURATION  #REST  #ACTIVE
#  Hour " (seconds) PERIODS  PERIODS
® o0 18 0 o1 :
: 3" s 3 4
4 a1 10 4
5 283 28 12 ‘
’ 2 329 '3 4
. 1 REL 3 o
TOTAL 1230 65.8 % 34.2 %

I This waking episode ended in sleep.
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INFANT 13 (continued) .~ | | o .
y ' II. The Relative ~Freq‘1;encies of Stézge& During Which Selected Behavioral Events
" Occurred' | ‘
FREQUENCIES OF STAGES |
 BEHAVIORAL EVENT . |
‘n %
SELF CONSOLING |
" Hand Mouth 12 ‘ 16.4\.
Sucking | 6' - 8.2
ALERT 7 9.6
- JERKY MOVEMENT 38 | 2.1 % -

~

" o
- 182,

1 This waking episode ended in sleep.



. INFANT.H' s
I: Duration and Number of Rest‘Perio‘d;s“ in Each .Siiage ofWaking fbr Each Waking
Episode ' ' S e .
— . . . 3 )‘
EPISODE | NG |
- ‘ STAGE DURATION " # REST - #ACTIVE
“# Hour -, (seconds) . PERIODS - PERIODS
. o ’
@ 0108 1 - 54 2
3 282 -4 2
4 9 1T 2
5 - 116 . 2 3
TOTAL 491 471% 52.9 %




INFANT 14 (contmucd) ' DL T _/g;,;-, AT
[I The Relatzve Frequenczes of Stages Durmg thch SeIected Behaworal Evem‘s v

Occurred B D S S

LT  FREQUENCIES OF STAGES
BEHAVIORAL EVENT = '

SELF CONSOLING , R
- VHar;dMouth - R 4 S o '2375

Sucking } ' - - ‘1' | } 59
ALERT | 2 1
JERKY MOVEMENT o "8"",' o 7.1
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| INFANT 15 |
I. Duration and Number of Rest Periods in Each Sta@Waking for Each Waking
Epi‘sodel/‘ | - ' }
L
EPISODE | \ o
- " STAGE . DURATION  #REST # ACTIVE
#  Hour | (seconds) PERIODS PERIODS
O ' 2325 E EE Y S 1
o2 s o S,
! 5 201 4 - 2

TOTAL 348 . 556 % 44.4 %
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“

INFANT 15 (connnucd) \ ,
: ’“’TfThe Relanve F) requenczes of St Stages Dimng Which Selected Behavzoral Events
Occurred
N . \;{. -
T _
| | FREQUENCIES OF STAGES
BEHAVIORAL EVENT _ ~ .
’ ' ‘ | n %
SELF CONSOLING »_ |
Hand Mouth ' 3 . 333
Sucking o | 1 | 111
- N k -}
ALERT 0 - 0.0
JERKY MOVEMENT 6 | 66.7
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_INFANT 16 .
1. Duration and Number of Rest Periods in Each Stage of Waklﬁﬁg for Each Waking

*n

" Episode v
EPISODE .
| STAGE DURATION  #REST #ACTIVE
#  Hou (seconds) PERIODS  PERIODS
@) 0244 - 1 14 0 1
2 01 2 2
4 67 " 1.2

, 5 905 40 12
TOTAL 1387 NI71% 28.3 %
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" INFANT 16 (continued)

' 188

. v ) . ’ /"\
II. The Reldtive Frequencies of Stages During Which Selected Behavioral Events
Occurred ' ' '
o FREQUENCIES OF STAGES
BEHAVIORAL EVENT | '
31 ~ 517
Sucking 4 6.7
ALERT 1 1.7
39 " 65.0

JERKY MOVEMENT
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P |

¢ INFANTI8
I. Duration and Nu)nber of Rest Periods in Each Stage of Waking for Each Waking

Episode.
. ‘&
EPISODE |
N STAGE ' DURATION ~ #REST - #ACTIVE
# Hour (seconds) PERIODS  PERIODS
© 0127 1 11 0 1
2 275 | 2 L2
3 398 9 10
4 13100 44 o
TOTAL 1994 647 % J' 35.3 %
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INFANT 18 (continued)

II. The Relative Freguencies.of S tages During Which Selected Behavioral Events e
N : : . ,

- Occurred s .
| FREQUENCIES OF STAGES |
BEHAVIORAL EVENT
- ‘' 'n %

SELF CONSOLING | | \

Hand Mouth 28 32.9

Sucking v . 6. , S 7.1
ALERT | | 9 106

JERKY MOVEMENT 67 o 788
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INFANT 20
1. Duration and Number of Rest Periods in Each Stage of Waking for Each Waking

- " Episode
. EPISODE | \ L
| STAGE DURATION  #REST  #ACTIVE
#  Hour © (seconds)’  PERIODS  PERIODS
M o051 1 — 3 0 1
| 2 334 4 4
3 296 s 6
4 237 6 5
5 186 1 5
" TOTAL 1086  563%  438%




INFANT 20 (continued)
II. The Relative Frequencies of Stages D

\

192

uring Which Selected Behavioral Events

" Occurred /
| FREQUENCIES OF STAGES
BEHAVIORAL EVENT i _

n g 1
SELF CONSOLING
Hand Mouth 21 438
Sucking 3 6.3
- ALERT 7 14.6
23 479

> JERKY MOVEMENT
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- )
INFANT 2

I. Duration and Number of Rest Periods in Each-Stage of Waking for Each Waking

Episodé
‘\ &
EPISODE S .
STAGE. DURATION  #REST # ACTIVE
A : )
#  Hour . (seconds) PERIODS PERIODS
@ 2311 2 468 1 2
. 3 . 6 0 o1
5 . 194 1 ' 1
TOTAL - 668 333 % 66.7 %
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INFANT 21 (continued)

Il. The Relative Frequencies of Stages During Which Selected Behavioral Events

‘Occwred , v

[y

- FREQUENCIES OF STAGES

BEHAVIORJ?L EVENT : | .
- ’ a7 %
- SELF CONSOLING o | o
Hand Mouth 2 33.3
Sucking AU R 16.7
ALERT . 1 167

JERKY MOVEMENT . s 83.3
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INFANT 22
I Duration and Number o/ Rest Periods in Each Stage of Waking fér Each Waking
. Episode \

EPISODE .
STAGE DURATION # REST # ACTIVE
#  Hour (seconds) PERIODS PERIODS
(i) 2350 1 - 10 0 1
3 \ 74 2 ‘ 2
4 284 "0 4
5 318 ' 6 : 1

TOTAL 686 692 % 30.8%
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- INFANT 22 (continued)
. II. The Relative Frequencies of S‘tages During. Which Selected Behavioral Events

Occurred - ‘ N &
o FREQUENCIES OF STAGES
BEHAVIORAL EVENT e < _ ‘
| ’ n % |
SELF CONSOLING |
' 3 C - @ <
Hand Mouth 18 | 69.2
-Suckin\é : o 3.8
'ALERT 0 0.0

. JERKY.MOVEMENT , 14 53.8




INFANT 23

197

1. Duration and Number of Rest Periods in Each Stdge of Waking for Each Waking
Episode C - \ » -
EPISODE |
| STAGE DURATION  #REST. # ACTIVE
#  Hour (seconds) PERIODS PERIODS
@) 0557 1 52 - 0. 4 1
2 - 150 1 2
3 369 6- 4
4 838 34 - 10

TOTAL 1409

07% 293 %
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INFANT 23 (contingcd)

o /; N
‘s s

198

JERKY MOVEMENT

e

II. The Relative Frequencies of Stdggs During Which Selected Behavioral Eveﬁts
Occurred
FREQUENCIES OF STAGES
BEHAVIORAL EVENT
n %
SELF CONSOLING
'Hand Mouth - 2 724
HS\ucl;ing ‘ . 33 56.? .
ALERT S 5 8.6
24

414




