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_/; newborns and no information” availablé on newborns'

-resp/nsés to subacute or iong term pain In this expioratory study,

-

\\three male full rm newborns requiring. chest surgery. - The infants were'

v eotaped for 12 hours as well as a continuous recording taken of the
infants\)heart rates, respiratory rates, and biood pressures
The infants behaviors were coded for the first 20 seconds of

each mﬁnute.- Behavioral and physio]ogica]vdata were entered into a

computer for analysis. ~ Data . were uanalyzedg_ using descriptive

. statistics;a'observation analysis and‘ factor analysis. Six factors
accounted for 63.9 percent of the variance for Infant I, 65.5 percent
of the variance for Infant II, and 70. 3 percent of the variance for
rnfant I11. Data combined for all three infants accounted for 61.6
percent of the variance whén six factors were extracted -
Behaviorai data indicated that infants exhibited behaviors of
. ,gistress "as-a result of subacute pain (i.e., a slight frown,' eyes
closed and Jegs extendedi, and behaviors of distress as a result of
;acute pain (i.e., a'frown, crying;“eyes closed, and leg movements).

E—haviors indicating acute distress were generally related to care

given but some sudden acute distress episodes were apparently unrelated

to external stimuli. Individua1 differences in behavior were also.

observed The resuits of the/physioiogicai data were inconclusive.
This study demonstrates that ethoiogicai methods are appropriate

for- examining this probiem. For future research, the coding‘ system
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 must be révised"and, perhaps, a larger number of .infants gxamined.'

Infant behaviora® and physiological responses ‘may then be studied to
déter;nine responses to different types and 1ocatfo\ns of pain, effects

of analgesiés, ﬂand‘ effects of éomfort measures.
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. abodt the discomfort tnat the newborn may experience;' There is stili a:
need for constant observation of sick infants by skiiied,iexperienced_

| nurses’(Korones, 1981). Nurses caringvfor infants sometimes recoonize
behaviorai cues of . infants in distréss such as crying or frowning andf,
'verify these observations with physical indices of pain such as an |

| increased heart1 rate. However, these behavioral cues have not been
systematically examined and are recognized by nurses oniy after

extensjve experience or by “nursing intuition" (Pyles & Sterns, 1983,

.',

p. 54). In order to make these "intu1tive assessments exp11Cit there
is a need to examine and document . the behaviorai responses of the
postoperative newborn that may be attributed to pain.
In this study, a descriptive expioratory approach was used to‘
investigate the- behavioral 1ndicatorsw of distress in newborns.
| Ethoiogicai‘ methods were used .to'.code the behaviors of three male
nemborn'infants for 12Ahours, 24 hours foiiowing chest surgery. Tne
infants' heart rate, respiratory rate and blood pressure were also
recorded in an attempt to identify physiological indices of distress. |
.,This piipt project provides beginning information that may improve care

.of the postoperative newborn. N

Statement of the Problem

Currentiy there are no methods available to evaluate "the pain
experience of newborns. Nurses assess.newborns by carefuiiy observing
for behavioraI' cues and physioiogicai .indices of distress -but

, information about - these responses is inadequate: and -is frequently _

intaitive. '-Therefore, thére is a need to investigate behavioral

—
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indices of d1§tress'1n the postoperative newborn.

| This expioratory study will address the fo}iowing questions:

1.  What are thevnewborn'é-behéyiora1 indices of ﬂistress after chest
“surgery? | |

2. What is vthe response of the newborn's pﬁ1se, respirations aﬁd
blood pressﬁre afger chest ;urgeny? | |

- 3. What is the assotiation between the behavioral response and the

~ response of the newborn'§ puISg; respirations and blood pressure

af;gr'chest sdrgery?

— N



CHAPTER 11

Review of Literature

Little information is available .on "the pain experience of the
newborn or the newborn's hehaviors of distress which could - be. an
expnession of pain. In order‘to begin to understand the oostOperative'
newborn's pain experience, the 1iteréture was first reviewed for a -
definifion of "pain".'\A'discussion'of "pain® is followed by wnqt is
known about the pain 'experience‘eﬁ,of ‘the newborn as well  as the
difficu1ties in assessment’ of a newborn's pain which must be based on
behavioral coes and physiological.indices. Etho]ogy~is then oresented

g p

as a method of gaining information about the newborn's behavioral

- -

response to pain.

v S " hat s Pain?

In fhe Yast few .decades great str1des have been taken to further .

our understand1ng of the phenomena .of pa1n (Wall, %384) Even with all
the 1nformation ga1ned however, no one has been ab]e to adequately
def1ne pain (Melzack & Nal] 1983) A review of the pain 11terature :
reveals several types of def1n1t10ns of "pain".'. M

One type of def1n1t1on discusses pain as strictly al physical
ohenomena. For ekample;ﬁpain is "an unp]easant sensation caused by
noxious st1mu1ation of the sensory nerve end1ngs" (Urdang, 1983).
Other def1n1t1ons of pain d1scuss soc1o-cu1tura1 and psychologioa]

influences as well as  the physical components of pain (Benoliel,

1977). Melzack and Wall (1983) include more information in their
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definition by discussing, factors about pain which as yet are not
CO@gﬁete1y} understood such .as ‘phantom. 1imb pain. McCaffeEy (1972)
si%p]y states tﬁat "pain is whatever the experiencing persdﬁ says it
is, existing whenever he says it does" (p. 8).

- Schmidt (1981) adds that pain serves a “specific protective
- function" . and s "indispensable for a normal life" (p. 1M).
Individuals with -.a congenital absence of pain, for‘exampTe. wear out
their joints because they do not feel ﬁaiﬁ and do not protect 2heir_
joints, | These‘-péopie generally die of. severe infection. (Me]zaék ‘g
Wall, 1983). _ |

- The neuroanatomy of pain is not yet completely identffied so that
the pain expeﬁience must still be éxplainédnby theories, such a;-the ;
Specificity‘Theory and’ the Gate Contro] Theory (Melzack & Wall, 1983).
Refl*(1984).§fates however that "pain is a comp]gx function brow11ng a

complex nervous system, and no simplistic model can cage it" (p. 958).

ane of the present‘theories discuss pain sensations in infants.

v v
Pain of the Newborn

1)
The tactile sensitivity of  the - newborn is one of the most

difficult senses to test and is the sense on which little systematic
inVestigafion has'beén carried out (Lamb & Caméos,A1982). "Newborns
can clearly feel" (p. 88) but the extent to which they feel and if they
can localize a sensation is not known. In order®to come to some
Unde}standiﬁg about ;gg pain experience'of the%peWborn one must examine
the role of periphgra].sensory,né#veg, the.ro%é of.thé spinal cord and

the brain and measures that appear to comfort%the infant.
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The Role of Peripheral bensory Nerves

' It is reported that at 28 weeks gestation the 1nfant can already
distinguish touch from pain (Saint Anne Dargassies, 1966).. In Volpe' s
(1981) seneory exam of the‘newborn he has observed responses such as
"1ateney, 1imb movehent, #acia] movement (i.e., grimace), vocalization
(i.e.. cry), and habituatfon" (p. 73) to five to ten pricks over the'
medical aspects'of'the Timbs. "Withdrawal" is often the general'term
used to describe the infant's reaction to pain (Volpe, 1981)

Owens and Todt (1984) observed 20 newborns to determine their”
responses to heel 1ance and to non-invasive tact11e stimulation. They
conc]uded that 1nfants¢eXper1enced pain to a tissue damaging stimulus
based® on increase in heart rate and crying. Franck (1986) also
;”observed 10 newborns‘ responses to a ‘heelstick and found their’
reactions to be “immediate withdrawal of both. the affected and

unaffected leg, followed by facial grimacing and crying" (p. 28).

| Studies of male newborneu reactions to circumcision also support

that infants have'functioning.peripheraﬂ sensory nerves. Wiliamson and

Williamson (1983) studied 30 'infants and corcluded that "the

physiologic pain-stress response of we11, normal, full-term male

newborns_to.unanesthetized circumeision'isvgignificantly different from

the respohse .Pf infants circumcized under the influence‘ of a local

v.anesthetic“‘(p 40). Marshall et al. (1980) found, that in 90 percent

of cases newborns had a change 1n behavior! after circumcision -
Lack of complete myelination in the newborn has led researchers

to be11eve that newborns éxperience pain to a 1essor extent than adults

or do”,not experience " pain. ° This "relationship s ‘questionable

<}



sensory nerves are unmyelinated eve"n‘i"’ thes adult (Melzack & ‘Wall,

1983). Anecdoia] information and

newborns'- peripheral sensory nerves at

earch’ studies support that

o ¥,

'_un'ctioning and that newborns
experience paiﬁ_' as evidenced by behavi dg “,gf‘,di’stress and ;iccompany'lng

bRy

4.

In the central nervous system,ipéin ‘is processed predominantly
subgortically, in the spinal cord, brain stem and the thalamus. ('Me.‘}zacT
& WNall, 19837.' Thfs information 1‘§ «dmportant sihce reactions to
paihful stimuli need to be reflexive. If sométhing hot is touched,
'withdrawa1 must. be immediate. As any- a;n‘mal, regardless of level of
cognitive development, needs infor‘mation_gbout dangerous stimuli at its
body surface, lack of cogm’tivé development in the infant does not
necessarily mean a. lack of the perception of pain (Brown. &
Deffenbacher, 1979). -

At birth'the' infant'sAbrain has a full complement of nerve cells;
however, the- brain does- not have the connections between the cells
(Dobbing, 1974). The growth spurt of the brajn continues to, and
perhaps beyond the infant's second year (Dobbing, 1974). The lack of
connect16n§ in the infant's brain is e‘viqent in thaf the newborn does

not have the "“cortical organization‘ to propagate and sustain a

“genefalized seizure" (Volpe & Koenigsberger, 1981, p. 923). Lack of
conpections in the brain could mean that the infant's perception of
pain is not) influenced by memory of past experiences, emotions or ]

previous kno édge.



Bra-ze'lton (1977) states that the cortex can have a powerful
ﬁeffect on the "autonomic and physiological systems in the neonatal
perfod” (p. 38). He feels that the newborn is not ne'urologicaﬂy\
insufficient but has predictable, directed responses when interacting
with an adult or when responding to auditory or visoal stimuli. |

Newman's (1981) observations ‘support - Brazélton's. - Newman
soggests that premature ‘1n'fants vrespohd to a painful stimuli with "self
consoling, a closing out activity' and oltimatew receptor shut-down"

for example, a sleepélike stqte (p. 10). This response suggests a

[

'comp1‘ex ordering process to focus activiS (Newman, 1981).

Respdnses to Comfort Measures

Nhen infants are distressed they try to reduce or allteviate the
distress using »spontan'eous hand to mouth efforts and sucking. As the
infants are soothed t{heir faces soften and they "alert to "concentrate
on maintainirg this kind of self-regulation” - (Brazelton, 1977, p. 45).

Dist;action has also been effective in soothing infants.
(woal.ey & Wong, 1983)  Methods of distraction conmovn“ly' used are
soothers, swaddling, rocking, placing a hano on the( infaot's abdomen,
"res'training an 1nfant'§ arms and a patting motion of three times "per

~ minute (Brazelton, 1977).. Field and Goldsoh (1984) studied 144 ‘term
and pretem neonates and found that 1nfants who were given a soother
"spent significantly less time fussing and crying during and foHowf‘ng
the heelstick_procedures((p.' 1012). ' \

PR

ca1m1ng effect on the infant as well as providing sensory stimulation

\

\

\
Intra-uterine sounds (Callis, 1984) and music may also have a\\-

- A
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(Livingston, 1979). Pharmacological-agents, including analgesics such
as 'morphine and meperidine and sedatives such as phenobarbital and
chlpral hydrate have also been used to soothe a distressed infant

(Franke & Lund, 1986).

Assessment of Pain in the Newborn o

i

Assessment>ofithe newbern's painexperieqte is difficult in that
one canngt ‘rely on the most common method of pain assessment--self-
report (sznanski, 19?6). Rather it is necesﬁary to observe behaviors
such as crying, grimacing, alteration in’reépiratory pattern, change 1q’_
level of consciohsnéss, or possibly change in color as manifestations
of pain in.the infant (Hack, 1973).

One method reseaechers have used to assess infants for pain as
well as other emotions is measurement of facial expression. Two
commonly used systems are the Facial Action Coding System (FACS),
(Ekman & Friesen, 1978) and the Maximally Discriminative Facial
~'M6vement (MAX), (Izard, 1983). Observer reliability can be obtained
with both systehs. Campos et al. (1983) identi?i;;w_a major
| disadvantage of these systems as being very time' consmming. Live
coding is very difficu]t aﬁd even a videotape requires severq] .
Qiewings. The pain‘ experience used is an 1njegtion and not the
subacute pain following surgery. Another critique of -facial coding has
been the neglect of.studying other ways infants express emotion (Campos
et al., 1983). , '

- McCaffery (1979) suggests that adultsv in acute pain may have

increased sympathoadrenal activity 1eading to increased heart rate,

)
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resp1rations, and blood pressuré, pallor, excessiJ@ persp;ration,
nausea and vomiting. However, theﬁe physiological ch;ngeé cannot be
‘éustained and usyally return to normal at least for short periods of
time if pain fis pro]onged, suggesting that phy§iologicé1 adaptation
dcqurs (McCafferyi' 1979). Changes in physio]ogica] parameters
particularly heart Eate may be of some use in assessing pgin in the
newborn (Owen, 1984). - |

Cry analysis wiyﬁ a sound §pectrograph may also be helpful in the
future.for asééssing~;hether or not an infant is in pain (Levine &

Gordon, 1982). Michelsson and Wasz-Hockert (1980) report that from

existihg research, differences are found in the cries of healthy

infants and "differences occur in the crying of sick infants when”

compared to -healthy ones“-(p. 154). For example, various researchers
have analyzed the cry after‘a pain stimulus such as th snap of a
rubber band between small for ges;atiohal age and premature infants
(Michelsson, 1971), ful] term, small for gestational age énd normal
birth weight infants (Lester & Zeskind, 1978), infants with chromosomal
abnormalities (Lindiet al., 1970) and agphyxiated infants (MicheTsson &
waﬁz-H6ckert, 1980). . These studies howéver, all analyze the cry
response to an acute pain stimulus rather than the subacute pain
following surgery. Also following surgery infants are often intubated
and therefore unable to make a sound when crying.:

— Tﬁé hssessment of“gzin in the newborn 1; further confoundéd by

the values and beliefs of the -care-givér. Abu-saad (1981) 'SUggésts

nurses have to examine their cultural biases towards pain and note how,

these biases affect their agSeSﬁggnf'of pain. For example, it has been

T —

~—

—
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reported that nurses acknowledge pain in infants with some procedures
but not others, and some nurses more consistently provide pain relief
than otheér nurses. Unti] a reliable and valid method is developed to
measure an infant s pain, nurses have to rely on their own clinical
observations which could be affected by their cultural background and

their own experience with pain.

Observation of Neonatal Behavioral Responses

A o

Brazelﬁon (1977) states that the neonate is able to respond to ‘A
the environment ‘with very predictable behaviors. For example, .the
neonate "has the capacity to attend to stimuli and to habituaté or shut
~ out stimuli" (p. 45). In order to attend to positive stimuli (such as
the. human voice), the neonate can actually suppress interfering
reflexive nesponses. When neonates are confronted with disturbing
repetitive stimuli such as a bright 119ht, they 'shut down' by going
‘into a deep sleep. Extremitfes appear»tightened and flexed, the}e is
little movement except "jerky startles", eyeblinks are absent,
respirations regular and the heart rate is rapid and regular (p. 41).
Newman (1981) found these same respOnse§ to stimuli in premature
infants.

Behavioral responses>nf ihe newborn&can provide caretakers with
valuable fnformation but one must also be aware of factors that
influence an infant's behavior. These include: 1) the infant's state
of arousal, 2) environmental factors that influence the arousa1 state
(such as temperature, lighting and sound 1eve1s)1?3) chemicay imbalance

(such as” hypoglycemia or hypercalcemigl, 4) state of hydration, 5)



\“.‘

(*state of weii being (such as 111ness or other stress) nd’ 6) the

'degree of recovery from per1nata1 or other stressfs (Braze]ton 1977)(
L‘}Ethoiogx- | |
: ‘ﬁin' order to understand 'a"compiex behav1or,'ya' detailed
f'description of that behaVior is 'required A descriptive study

f}’describe' what occurs in reai life and suggests new hypotheses as the

stud' ‘ogresses : These 1nduct1ve1y derived hypotheses .are. more
1ikeﬂy to be correct than those derived by deduction (Jones, 1972)5

:Sackett et al. (1978) states that direct observation is necessary when.

—

techniques for measurement are not avaiiabie and. standard tests and

. 8
: questionnaires are: not appropriate

Most—simp]y, ethoiogy is the study of behav1or (Lorenz, 1981)

r».a,,'

Gould (1982) defines etho]ogy as “the study of what animals do and howv'

~-and , why'they d0’1t Etho]ogists, then,,are~1nterested 1n accurate

'observation and. description of an animal's behav1or, 1n the mechanisms'

- and programning which’ underlie it, and most 1mpor?%nt in the reasons‘}“

"study of an. animal 3 behaVior in its natural env1ronment" (pp 4 .5).

i

Ethology has been useful in the study of human subJects as- weli

*“ as animais (Jones, 1972) Newman (1981) for examp]e, used ethoiogicai"

‘ environment of the isolette and ‘the NeOnatai Intensive Care Unit on_:
i the preterm infant?" (p 1) One observation'Newmaﬁinade~was that’ the

infants responded consistently to "painfu] human interaction” with .

eyes closed and upper body tense"“(p 4).

Gy

’_'an animai ‘must behave as it does Etho]ogy is. often defined- as the

S methods to answer the question "Nhat is the impact. of the constructed 1

Neuman.COncluded that(the‘j,(.
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. yan . - N
sensory and.sqéhgl'environment of the premature infant must receive .
' . ‘ ‘ : o ‘

o lage

attention
Bowiby (1969) aiso 1§arned a great deal about maternall'
-"deprivation by obserVing the behavior of young chiidren in their
. 'v‘natUra] env1ronment,.vand ‘stated that .ethoiogy- can be useful for
: studying infants. ° o -
| v51nce _the capacity ‘to restrict assoc1ated behavior 1ncreases7t~
-,’iwith age, it is evident that the younger the subject the more‘z
o 1ike1y are his behav1or and his mentai State to be the two sidesf"
off'a Single coin. ~Provided ‘observations are ski]]ed andii
detaiied ’therefore, a record of the behaVior of - -very .young
chiidren can be regarded as a useful index of their concurre@t
mental state (Bowiby, 1969, b. 6) - |
"Gouid (1982) agrees with Bowlby and states that by - studyingf
- infants one can determine jthe inborn ruie;. by' which they structure |
: their perceptua] worlds, the innate behav1ors which ensure their '
surv1va1 ‘and " the “prewired orchestration which guides their_a
'deveiopment" (p. 511). Etho]ogy couid be a usefui method for nurses to,
f use in studying the postoperative pain experience of newbonns h
- In 1983 Skerret Hardin and Puskar. wrote that “the “most urgenti
',requirement for any infant is for—a caregiver who is able to respond to-
'"the 1nfant s need for comfort tension reiease, stimuiation and socfal
: 1nteract1on, .(p. '55). As the postoperative newborn is ,exposed- to
c umuitiple?internaTiand‘externai stimu]i thatvmay contribute to comfort

or distress but cannot make a’ sound if crying when intubated the need

"rto aSSess behaviors of these infants is critical Furthermore, since

o
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the neonatal nurse uses behavioral cues -to assess infants' conditions, -

it is important that these behaviors be systenatica11y examined.
- Summary -

For the purposes of th1s study 'pain" is defined as "a subJect1ve

experience that is unp]easant when there is evidence of tissue damage"

(Owen, 1984 p. 225) As | Ra1n serves a protectlve function, if "

_newborn§ cou]d not experienq;\ha1n they would not be’ st1mu1ated to

< signal their caregivers that the}\\ave tissue damage. Surgeny causes -

tissue damage and leads to the exper1ence of pain. When newborns

‘*distressi and‘ physiologicalu changes. Pain cannot be ’ measured in

| _newborns. because. fhey cannot ’giye a self-report. Health care’

s

" professionals must assess pain in the newborn by observing behavioral

responses of distress and measuring physiological indices.

Ll

.3 experience pa1n “they .express this pain w1th behav10ra1' responses of -

.



CHAPTER 111
- Methods

Ethologicaik methods - were fused to examine the response of. full
- term newborns“aften chestisuhgery., This chapter includes a description
'of' the subjects and "how they were selected and the methods used to
colieét'and.anaiyze‘the data. Reiiabiiity_and validity of the study

and:ethical'considerations are also discussed.

& ‘ The Subigcts

~ Infants were"chosen for the study, as theyfarriVEd at a NICU in a

large tertiary care  hospital. Criteria for selection of infants

‘included in the study were that they be greater thar_ 36 weeks
‘gestational age (as evidenced by Dubowi tz exam) appropriate wejght for
gestational age, have no evidence of neuroiogical deficit or defedt
have abdominal or chest surgery and be stabie afterﬂsurgery Th fir
’ infant was selected ‘for a pilot study.} Subsequently, three;'more
_”infants Mere chosen. It was COnsidered that~three subjects‘provided
~ enough data in order to do some comparisons between. infants and*not»an

ove'rwhelmivng amoun@f data for’ analyvsis‘. All infants'Were ma'le and

‘ali had undergone chest surgeny ' .
The infant for the piiot study was videotaped tor four hours and
thie* other infants were videotaped for approximate]y 12 hours starting‘

| 24 hours after surgery ‘ The decision to delay taping for 24 hours' was

o made to a]iow time for a reduction in the effects of the anesthetic.

the infants to stabilize. and to expiain the study and obtain informed

. consent from_the infants parents‘

. ’ ]5»
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A1l infants were considered to be stable during the videotaping
sessions and they remained stable. The  infants' blood volumes were

normal, chey’ﬁad no chemical imbalances and urine output was norma1.

The cparacteristics of the infants are summarized in Tab]e;};-

Pilot Study Infant | ' - |
The infant in the piiot study was 15 days old at the time data

: co11ect10n1commenced. Birth weight was 3200 Qrams, Apgar score was
seven at one minute and eight at five minutes and gestational age, 43
weeks. A laparotomy was performed a few hours after birth for repapr\
of a left diaphragmatic‘pernia. At fourteen days a left thoracotomy :
was performed for a secondary repaiy of the d1aphragmat1c hernia.

. The 1nfant was intubated n sa11y and on-a respirator with a rate
of 12 breaths per minute, pressur of 20/4 and rece1v1ng room air. A
_chest tube was inserted in the left side. An oral-gastric tube was in
place connected to suction. An intravenous infusionrwas inserted in
the right haod which was taped to an armboard. -A transcutaneous oxygen
monitor and a skin temperature probe were taped ‘to the abdomen. A
urine catcher was attached to the groin. A blood pressure cuff was on
the upper kat am. The infant was receiving nothing by mouth.

' The infanf received two doses of meperjdine “four milligrams
:1ntramuscu1ar1y at 22 and 28.5 hours postoperatively. His parents.and

grandmofher were at the bedside-frequently. His mother commented that/

he seemed to have more paio after this surgery than the first surgery.
| | ‘ | ° , .
Infant T T S ’ | - c

Infant I was 44.5 hours old at the time datiico11ectfon commenced.



Table 1: . Characteristics of the Infants
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K

Characteristic

=
Pilot Infanta

Infant I®  Infant 1IC

Infant 1119

Age at filmfng 15 days . 44.5 hours 42:5 hours 9 days

Birth weight 3200 grams 2850 grams 2830 grams 4100 grams
» Apgar Score 71 g5 8! 95 51 95 gl 95

Gestation 43 weeks 40 weeks 37 weeks 40 weeks

Sex A ‘Male Male Ma]e Male

Diagnoses: -

a Left Diaphragmatic Hernia (L

Tracheosophageal Fistula, Tetralogy of Fal]ot
.C  Tracheosophogeal Fistula
Coarctation of Aorta

]
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Birth weight was 2850 grams, Apgak score'waéﬁgigﬁt’at one minute and
nine at five minutes and gestational age, 40 weeks. A . right
thoracotomy wa;‘ required' to repair a trgéheosophageal fistula. A
laparotomy, was also done for inseftion of a gastrostomy tube.

The infant was intubated nasally and on a respirator receiving a
contindous positive airw;y; pressure of +4 and 25 percent oxygen
coﬁcentratidn. A chest tube Wasvinser;ed:in the right side connected
to suction. An/intravenous infusion waé,in the right hand. The infant
was receiying nothing by mouth or gastrostomy tube. »

‘ Infanf I received . one dose of morphine 0.3 milligrams
intramuscularly 4.52hours postoperatively. He had no family viéiting.

This infant was also diagnosed as having Tetralogy of Fallot, but was

in no distress from his heart condition.

'Infant I1

Infant II wés 42.5 hours old at the time dafa collection
commenced. Birth weight was 2830 grams, Apgar score was five at one
minute and nine at five minutes and gestatjdnal age, 37 weeks. A right
thoracotomy was required  to repair a tracheoipphageaI fistula. A.
‘-1aparotomy§ha;-also~done for insertion of‘a gastrostomy “tube.

The infant was intubated nasally and on a respirator with a rate
of six breaths per minute, pressure of 16/2, qnd receiving 30 percent
‘oxygen concentration. A chest tube was inserted in the right side and
connected to suction. An intravenous infusion was inserted 1nﬁthe left
.Ieg'which was taped to an armboard. A urine:-catcher was taped to the

groin and a blood pressure cuff was on the upper right arm. A skin

_y\k
s RN

PO
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" -
temperature ‘probe was taped fo the abdomen. Ihe»*infiﬁtl rece1védr
)hothiﬁg Sylmouth or gastrostgmy tube.

| Infant II received two doses of meperidine 2.5 milligrams
1ntrémuscu1ar1y fqgr 'and' eight hours postoperatively. His father

visited in the evening at the beginning of the videotaping session.

® LN
\ ! o

Infant III _

Infanf IIT was nine-days-old at the time data collection
cogn@%;ed. Birth weight was 4160 grams, Apgarsscore was eight at'one
miﬁute and nine at five minutes and gestational ggé, 40 weeks. A 1éft
thoracotomy was required for avrépair of a coarctation of the aorta.

The infant was intubated nasally and on a respirator receiving a
gontinuous positive airway pfessure of +4 and receiving room air. A
chest tube had Been removed one hour ‘before videotaping began. }An

oral-gastric tube was connected to suction’and a radial arterial 1iher

" was inserted in the right wrist which was taped to an armboard. An

intravenous infusion wds inserted in the left leg and inserted in the

right hand beside the arterial line. Both infusions were removed

during the videofaping seésion; Intravenous infusions were started

twice 1in .sca1p' veins. A transédtaneous oxygen monitqr ‘and a skin

temperature probe Aweré taped to the abdomen. An oxygen saturation

monitor was taped to the right foot and a urine catﬁster was inserted
in order to monitor urinary output. 'He received nothing by mouth.

Infant 111 received six dosés ~of morphine, one dose of 0.4

‘ mi]ligrams 1ntravenou§ly ét 6.5 hours postoperé;ively and five doses qf

0.6 milligrams ﬁntrayenbus]y at 10.5, *14,5, 22.5, 29.5, and 34 hours

-—
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postoperatively. His parents visited frequently in the eVening of the
videotaping session; They patted, and stroked him, and sang and talked
"to him. The parents observed that when the mother patted Infant III's

~ forehead, he opéned his eyes, saw his mpther and started to cry.

Data Collection

A pilot study was first conducted by viderEETﬁg/;ne infant for
four hours starting 24 hours postoperatively. The pilot study was used
to detefmihe appf0priate camera angles and to develop a coding system
to analyze fn%ant behavior.
| The 1nyestigatdf sat.at'the bedside operatiqg the video camera
and recording events that occurred such as loud noisgs. qusing care
and activity levels in the unit. As the VCR did not ﬁave a time/data
generatqr,wa digital clock was placed on the bedsidp in order to record
thé timing of events. A1l infants rema}ned under_ overhead radiant
warmers to provide an unobstructed vieﬁ for the camera. . Nurses in the
unit relieved thé 1nve§tiga£or for short Breaks when the infants were
. quiet and no.nursigg care was planned. ‘

Thé investigator also operated the :portab1e computerized Unit
which recorded the infants' pulse, -respirations, and in the case of_
Infant III, blood pressure, once per second. The portable compﬁterized
data collection unit interfaces with the neonatal monitors thét'are

regularly used in NICU to monitor\infants' vital sibns. Data are then

uploaded to a host computer for analysis.

Data Analysis

—

The_steps in the analysis of the infants' behavidrs are outlfned
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starting with the development of a coding system followed by the*
observation and recording of behaviofs‘_qnd various methods used to

ana]yze'the data. _

* Coding System

The first step in data analysis was to devise a coding sysfem.
that divfded Mthe infants' behavioré into‘ manageable and meaningful
categories (Sackett, 1978). Using the videotapes from the pilot
project and bertinent Titerature, a coding system was developed. This
system was expanded as necessary whem coding the behavior of the other
infants. Adding codes to the system was necessary sipce'each infant
occasionally behaved differently. Codes were developed for all

_ movements of the’fogghead, eyes, mouth, hands, arms, toes, feet; legs
and general bodyﬁmovements. Behavioral states were also coded as wél]i
as any contact witﬁgthe iﬁ?;nts and background noises. -

The face was divided into thrée,areas: the quehead,'eyes and

.mouth as suggested by Izard (1983). Four behavfbrs were noted in the
forehead region: "smooth" forehead, "slight frown" (eyebrows pulled

- together slightly causing a ;hickening' between the brows). “frown"
(eyebréwsﬁpuiled down tight1y with furrows appearing on the forehead)
and "eyebrows raised".’ ¢

Thé,”right and left eye were coded separately as either
"wide-éyed“, "oben“; "s1ightly open", "shut" or "tightly sHuth. Coding
the eyes sebgrately was necessary since ohe*eye was at times blocked
from view and occasionally one eye would be open wider than the other

"y

eye.
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Codes ‘for the mouth included “relaxed shut", “"relaxed open",
“soothér in “mouth", .“pursed  1ips“ (i.e., cornérs of mouth pulled
'together);'"gr{mace" (i.e., mouth closed or slightly open and corners
of mouth pulled straight back),. "corners dowﬁ“ (i.e., mouth’open and

”cofners‘down, as occurs prior to or foﬁ]owing a-C(y), "squarish, opeh,

L

*Cnying",ﬁ "rooting" (i.e., mouth open ahd searching) and "yawn". A

separate’ variable was developed for mouth movements. C&des in this
category ;ere "no movément“, "active sucking" (i.e., infant sucking the
tongue only), fsuCking soother", “swallow", "mouthfng" (i.e., opening
and closing mouth without sucking or searching as in rooting), and
“gagging”" (which occurred occasionally in the infants with oral-gastric
tubgs;ﬁb¢¢1ace). |

‘ The left and right hand were coded separately as either "fist"
(i.e., ,fingers flexed into palm with thumb either contained in or
resting on thé fingersf, "éurled fingers" (i.e., fingers slightly to
‘moderately flexed), or “fingers extended" (i.e., fingers straight‘and
spread apart). .

Codes for the right and léft arm were "flexed tight" (i.e., hand
touching or almost touching the shoulder, elbow ‘not necessarily
touching the chest), “flexed" (i.e., elbow at approximately a 20° to
160° angle), "extended" (i.e., elbow at approximately a 160° to 180°
‘angle), "“stretch” (i.e., arm extended but movement or tension in the
arm), and "hand to mouth" (i.e., movement when the infant brings.up the
hand and it touches the mouth). |

The right and left toes were coded as either "flexed .tight"
4

(1.e., toes flexed down towards sole of foot), “"flexed" (i.e., toes in

In
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a relaxed position), or ‘"extended" (i.e., toes extended up and
sfraightened space seen between toes). The same code;iwere used for
the right and left foot: "flexed tight“ (i.e., foot at less than a 90°
angle), “flexed" (i.e., foot at approximately a.90° to 116° angie}, and
“extended" (i.e., foot at approximdtely a greater than 110°.angle with
tension as in a stretch).

Codes for the right and left leg were "flexed tight" (i.e., heel
of foot close to buttocks), "flexed" (i.g;, knee at approximater‘a 3d°,
to 160° angle), "extended" fi.e.. knee ét'approxiﬁately a 160° to 180°

-angle. and relaxed), "pulls knee up" (i.e., a movement when the knee is
pulled to the chest), "kick" (i.e., leg is extendga suddqn.y); "pulls ;'
knee up and kicks".(i.e., a very sudden movement), 2nd “stretch" (i.e.,
leg is extended with tension sometimes holding leq up off of the bed
but not a quick movement like a kick). The angle at the hip was not
coded. | B
" As wé11ﬁgs movement in the 1imbs, the infants were found to have
body movements. These movements were.codedvas “no movement" (i.e., not’
including movement 1in ~the \1imbs), “slight _ squirm" (1;e., slight
movement ib; head and shoulders), "squirm" (1.e.,‘;1arger_ movement.
including head, shoulders ‘and‘ hips), "generalized ;dvements" (1:é.,
head, shoulders, hips énd limbs all moving), "startle",m,"myoclonic
jerk" (i.e., total‘quy"3erks), "hiccough", “"twinge" (1i.e., sudden body
movement or spasm followed by behaviors of distress), and “;neeie”.
Behavioral states such as "“deep sleep", "activé REM sfeep“, "drowsy",

"wide awake" and "crying" were also coded. Brazelton (1977) stated
. . b )

instrumentation is not necessary to determine ‘behavioral states ﬁbt .



that states can be détermined reliably by observation.

General codes .were deve1opeq for times the infants were
contacted. Jhese codes were “rgpositipne;" (i.e., ‘total body or a
1imb), "“diaper changed", “"care given" (e.g., sponge bath, endotfathéa]
tube instillation and suction, chest physiotherapy and heelstick),
“touched to comfort", "touched to examine” and "touching equipment"
(i.e., touching equipment attached to infant). A second variable was
labelled "Infant Contacted“ when it was found that occésional]y two
persons contact;h the infant at the same time. This sifuation
generally occurred when éﬁe persdn gave care and one person restrained
and comforted the infant. | |

Four varjables were developed for noise in order to code qpises
that occurred s{multaneously. Noises were coded as "talking at
bedside", "loud ?hughter", "1V alérm", "neonatal monitor alarm",
"another infant crying", "bang” (e.g., garbage can 1id closing), “quiet
activity"ﬁ(e.g., faint monitor alarms, talking, pedp]e moving), "quiet" -
(i.e.y no sound heard), and'"ot:hér’l (e.g., tended to be the arterial -
oxygef moni tor Jalarm). - \

The final variable coded was the camera view being either’
"Adequate View" or ;Inadeqdate View". Tﬁe percentage of time the
camera's view was adequate was determined to ad!!ss'sample size and the
feasibility of videotaping fnfant behavior in NICU.

| NJEEérs were assigned to each code and entered on data punching
form§ dlong wifh the_infant's identification number, number 6f ﬁouﬂs
since surgery and thg’hours. minutes ang seconds taken from a digital

clock placed on the bedside. The. information was entered into a
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computer for analysfs. The coding system is presented in Table 2.

Observation and Recording of Behaviors oo

Once the coding system was developed, beﬁaViors from the /
videotapes could be recorded. Lehner (1979) suggested ‘instantaneous
' sampling as‘ usefu1f in estimating the percentage of time spent 1in
various activities. In this method of sampling, predetermihed “points"”
in time are chosen in which to score behavior.

The first 20 seconds of each minute were sampled in two second
intervals. A 20 second interval was chosen becauée a set of behaviors
seemed to be completed in this time period.

Using the time on the digital clock bgside the infant the first
20 séconds of each minute were viewed in total if the infant was
still. The videocassette recorder (VCR) was then put on “pause” and_
the behaviors coded. Ther; were 10 lines of codes for each 20 second
interval. One d?ta punching form held three 20 second intervals giving.
each infant up to 240 coding sheets. -

rt If the infant sthédv'any activity or was contacted, >the
~videotapes -were viewed in two to 10 second intervals depending on the
amount of activity. The baby S upper body was first viewed and coded
The tape was then rewound and the 1ower body viewed and coded. The
_tape was rewound again and noises and infant contact coded. The time
" period prior to the 20 second interval was also observed to see if a
noise or contact had disturbed the infant. Agproximatelzdthree to six
hours were spent coding one hour of videotﬁpef depending on actfvity

levels. When more detail was required'(SUCh as type of care given) or



Table 2: CodinggSystem -

L - . ‘ ) ) pl ;

%6

Bodvaosition o
. 1-right side -
2-1eft side

Forehead .

. “l-smooth v
- 2-slight. frowh
3-frowny -
gweyebrows raised

~ Right Eye
© o 1-wide- eyed
2-open - ‘
- 3- s]ight]y open
~ 4-shut
- 5<tightly shut

Left Eye

1-wide-eyéd

2 open o ] B R

-3=slightly open ' -
-~ b-shut- . v
< 8- tightly shut -

TN
A

 Mouth Position
: 1-relaxed shut- . e
2-relaxed open =~ ——
-3-soother in mouth '
4-pyrsed lips- '
5-grimace - B
(mouth:closed or sl1ght1y ©
open, corners pulled back)t
2. 5<hand to mouth o
+ - 6-open, corners down - ‘

Mouth Movement

s«

Left Arm

~ '0<no movement .
. 1-active suck1ng
- 2-sucking soother

3-swallow -
4-m0uth1ng

~5-gagging
6-m1551ng data

R1ght Hand . RVH;_

1-fist . ...,
2-curled- ffhgers

3-fingers. extended" -
Left Hand |

1-fist
2-curled. fingers

3~fingers extended

~ .Right Am v
' - 1-tightly flexed

2-flexed

- 3-extended
4-stretch

5 hand to mouth

\
\\

1-tightly flexed -
2-flexed :
-3~ extended\
“4-STRETCH -

Right Toes‘, , |
1-tightly flexed =

-~ 7-open, squarish crying ~ 2-flexed
'8-root1ng : : AR 3-extended
9-yawm - '
R  Left Toes :
- 1-tightly flexed
' 2-flexed -

3-extended
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. 4-pulls knee up
5-kicks

6-pulls up & kicks ]

7-stretch

| fBody Movements

0-no movement

1-slight squirm

'fx2-squ1nn ‘

=

3-genera'ized movements

4-start =
. 5-myoclonic jerk
6-hiccough

7-twinge (acute pain?)

- 8-sneeze - _
ﬂQ;missing data

Behav1ora1 States -
1-deep sleep

2-active REM sieep

3= drowsy
" 4-wide awake
- b-active awake

L -crying (Braze1ton, 1984)

R N

Coding System {continued) .-
: 4
Rﬁght Foot : '
1- tlght1y flexed_
2-flexed S -
3-extended . '
R ;Infant Contacted
Left Foot - — (by second person)
1-tightly flexed 0-no cqiact
- 2-flexed 1-repoflEioned
3= extended_ 2-diap® changed
BRI - 3-care given
R1ght Leg. , 4-touched to comfort
1-tightly f]exed 5-touched to ‘gxamine
- 2-flexed ' 6- touching equipment
:3-extended
4-pulls knee up Infant Contacted
5-kicks (by first. person)
6-pulls up & kicks - 0-no contact
7- stretch ' 1-repositioned
. i 2-diaper changed
- Left . Leg S . '3-care given . .
- 1-tightly f]exed “4-touched. to comfort
. 2-flexed - 5-touched to examine
3-extended

~6-touching equipment»

No1se 1.

“1-talking at bedside

2-1oud laughter

- 3-IV alarm -
4-neonatal monitor alarm

5-another -infant crying.

6-bang.

7-quiet act1v1ty
' 8-quiet

9 other

~

Noise 2

Noise 3’

jg,

Noise 4
-fourth concurrent sound

Camera View »

0-adequate view

~ 1-Thadequate view

.-third concurrent sound

—-

-secono concurrent sound

-
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_an interesting behavior occurred, notes were made in the.margin of ‘the
data punching forms. “ ‘ .

~

‘Methods Used for Analysis o | e " e

— Three _methods_;-fwere.. gsed to ahalyze pvos,toperative infant
behaviors:" = descriptive statistics, iobservation'analysis and factor
analysis. "The .first method'used was to examine fre”quencies of  each
ariabie for each infant as well .as frequencies of variables under»"
certain conditions (1. e., when ‘the infants were s]ight]y frowmng or-v’f,a
before and after analgesic) This 1nit1a1 ana]ysis prov1ded a general
- overview of the infants behaviors. B
: 0bservationa1 analysis 'was aiso used to describe;-the ‘inf‘ants‘

| responses During initial coding of the three infants' behaviors, it

was observed tha& “the infants appeared to be having short periods of‘i'
: distress characterized by sudden jerking 1imb movements and crying
These behaviors were not initiated by any apparent external stimuii
____Sequence sampling was used to determine the ‘order of behav1ors, when
these behaviors occurred and how often. "\Sequence samp]ing focuses on a
: chain of behaviors - and these behaviors are recorded every time tbey
occur (Lehner, 1979) s | ‘ ,
B ¢ The VCRﬁ put on 'ﬁfast forward' to view the v1deotapes When a"
: sequence of behaviors Pof acute distress was observed 'frame- by frame
"advance on the VCR was used. and the behaviors 'were recorded in‘or'der
of occurr%ence - The behaviorial sgg.‘ences were: then analyzed for‘

: patterns of - behaviors as well as timing of the sequences
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Factor analysis was also :utilized on the initial; data to
determine commonalities among the variables and how lnany groups’ of
X var1ab1es there were that had measures in common (Kerlinger, 1973).
Since the variables were nominal, dummy variables were created. Factor
anajysjs was‘performed using dummy variables only for each infant (See
Appendix B for a Tist of the dumy variables).
Physiological data (heart rate for Infant I and Infant II and
heart rate‘and blood pressure -for Infant II1) were plotted and ranges
_ determined. When increases in heart.rp}e were observed.‘simultaheous
behaeioral response was noted. Heart rate was also exam1ned for
",changes befokefihd after the administration of ana1gesics
Each 1nfant_.was treated as a case ‘study serving as their own
cgn_trol. Ho‘wever‘,’ when appropr:i“ some éompéri sons were made between

infanté.;

P ‘ 8 .
AN . . . o~

. R

'ﬁ§af. Ré]jgbility and Validity

Before interprefiﬁg the results of ' the data ~analysis the
.re11ability of ‘the coding system was examined Interrater reliability
\ '-and ;ntrarater reliability were determined as ‘an 1ndex of agreement
using the following: formu]a. number offagreements/number of egreements}«

+ disagreements (Polit & Hungler, 1979). : - ¥

4
N

* Interrater Reliability

» Tie 1hvestigator trained an observer to Use the coding system.
'Randomly selected portions of videgzapes were then coded by both the
obser‘pr and the 1nvestigator A re]iabi]ity index of .85 was obtained.

o

v
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«, Intrarater Reliability

Using. a table of random numbers, one percent of the Zo/secdﬁd

R Co. . A : ! 3 .
. segments of all three infants were selected and the behaviors in these
'segﬁents recoded. An overall reliability index of .84 was obtained:" .

Re]%ability indexes for indiyiduaI variables are presented in Table 3.
. . i . ¢ o
Validity of the study was determined by comparing results with

*

résults of other studies.
. ;

13

Ethical Considerations -

Prior to tﬁe commencement of dafa .co11ection; the study was
approved by the appropriate ethical réviewncommittees., Permission to

conduct the stud9,was also obtafned frdn the Medical Director of NICU

and the Nursing Unit Supervisor. ' b -

' The infants' parents were informed that the infént‘s care would
not be’affectéq by the study, tha£ they wdyld still bé\able to visit
their infant, and that tﬁere wéfe no additional riéks égr the infant
while participating in the study. Ratheé; ythe _infanis w0u1d be
observed more ci@se]y dur{ng Qata collection than -under normal

i cintumstances. | Pg%enxs, weke assqred ihat they gquld withdraw ;theif
consent at any time or.refusé ;dnéent and‘cafe of their infant Qbu]d
not be affected. Parents were also asguréd that the name of thefr
infant would not bé»d1§c1osed bdfithat.;ﬁe videotapes may be used to
preséﬁt tﬁé resu]fé of ghis_stu; and for educatfonal,purpose?,. The
;fnvestigator,was avaiiablé for anfyquestions. n |

o Consent for videotaping  Qas also -obtained frowéefhe 'ﬁhrse or

nurses caring for therinfgnts. * The 1dehtity of the nurses will not be

-



o
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Table 3: Intrarater Reliability Indexes

N

Number of

| Number -of Reliability
yariable . Disagreements Agreements Index
Forehead 35 175 .83
Eyes 23 397 .95
Mouth Position 50 160 .76
Mouth Movements 8 202 .96
Hands 60 360 .86
Arms 70 . 350 .83
Toes =~ 91 .~329 .78
Feet 84 336 .80 '
Legs 84 336 .80 |
Body Movement 21 . 189 .90 -
Behavioral State 23 187 .89
" 87 543 .86

Noise r
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revealed. However, the nurses-Awere informed that  they may be
fdentified from'the-videotapes since the tapes may be used to present
thE‘results‘of this project and fg; educational purposes(

' Medical staff 1h'NICU'and the Nursing Unit gupervisor were given
copies of the research proposal and an 1nservfté session was held with
the nursing charge groub prior to data collection. Nurses caring for
the infants weréi given information on ’the research project on an
individual basis and werelassured that théy could ghangé assignments if
fhey'did not wish to garticipate (see Appendix A: Informed Consent

Forms).
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CHAPTER IV

Results

- In order to answer the research questions stated earlier, the
data were analyzed to determine the behavioral .freéponses and

physiq]pgica] responses of the three postoperative newborns.

/
-

-Behavioral Responses

Behaviorfﬂ responses of the 'postoperative‘ newborns were first
examined with analysis of genera'l frequenciesK\of the' variables followed
by frequencies during specific behaviors such as when the infants had a
slight frown on their foreheads and before and after analgesic.
Behaviors of sudden acute distress were recoded and analyzed in more

detail. _ .

General Frequencies

Camera V‘lew-

The first. variable to be examined was the "camera view" to
determine how often the camera 'view was 1nadequate and the amount o?
videotape available for coding on each infant. The number of haurs of

videotape avaﬂable for coding is presented in Table 4.

Facial Behaviors

—_The percentage of time the infants' foreheads were smooth,
slightly frowning, frowning and eyebrows raised is presented in Table
5. Infant I sperft a greater percentage of time with a slight frown

than Infant III. Infant II spent the least’ amount of time with a

~slight frown. The three infants spent a small percentage of time with

33
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Table 4:  Number of Hours Infant Behavior Coded

Coding Adequate Inadequate

Points View View
- Number of .
Infant n n % n % "Hours Coded
I 6280 6382 93.6 438 6.4 10.6
II 6831 5283 85.2 1008 14.8 9.7
111 7211 6011 83.4 1200 16.6 10.0
Table 5: Behaviors of the Forehead
Slight Eyebrows'
Smooth~ Frown Frown 7 Raised
Infant n % n % n % n %
I .. 271 4.3 5506 88.0 302 4.8 175 2.8
1. 4988 "85.4 570 9.8 248 4.2 32 0.5

T i .
"III 3378 46.8 2317 ,32.1 189 2.6 4 0.1

N S,
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”»

a frown on their foreheads. ‘The amount of missing data on the forehead

was 8.3 percent for Infant I, 14.5 percent for Infant I ‘nd 18.3

« percent for Infant III.

Positions of the eyes are summarized~ithab1e 6._'0n1y positions
of the right eye are bresented since there was 1ittle difference
between the right eye and the left eye. The eyes of Infant 11 were
shut” for a greater percentage of time than the._eyes of Infant I or

' Infant III. The amount of missing data on the right eye was 8.2
“{ percent for Infant I, 14.5 percent for infant'T; and 17.7 percent for

~

‘Infant 111. |
.‘u Positions of the mouth are summarized in Tab]e 7. The infants
spent little time with their mouths 1n a grimace, corners down, crying
or.xoot1ng. The amount of missing data on positions of the mouth was
8.6 percent fon Infant I, 14.7 percent for Infant I1 and 2§.5 percent'
for Infant: 111. : - |
, Mouthemovements are summarized in Table 8. Infant I/and Infant
111 spent mb;e time sucking than Infant II. "The amount of missing data
tOr mouth movements was 6.4 percent fdr Infent I, 14.8 percent for

" Infant I1 and 26.3 percent for Infant III,
l ‘\ Limb Positions

3 M

. The infants' 1imb positions had a greater percentage of missfng
data 1than the infants&wfacial behaviors. Reasons for missing data
1nc1uded 1imbs being taped to armboards, out of sight behind the
1nfant ' covered with a diaper, dgi in the case of the feet, being
slightly out of camera range.

»

Positions of the hands are presented in Table 9 and Table 10

N



Positfons of the Eyes
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Table 6:
| Stlightly
‘ Open Open Shut
Infant n % n % n %
— L
I 573 9.2 539 8.6 5145 82.2 EZ;
II 315 5.4 98 1.7 . 5424 92,9
- II1 237 4.0 422 7.1 5279 88.9
L
x\ >
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. ¢
Table 8: Mouth Movements

E

Sucking
Sucking Soother Swallow Mouthing Gagging

14

Infant ..n % n % n % n - % n %
~ |
1 286, 4.5 142 2.2 107 1.7 . 67 1.0 1 0.0
Iy 127 2.2 3 0.1 93 1.6 56 1.0 3 0.1
o 672 126 6 0.1 15 0.3 27 05 9 0.2
. J— :

Table 9: Positions of the Right HAnd

Curled :
Fist Fingers Extended

. o . . © :‘:?:\
(d~_\_;? _ (taped to armboard) - -

- | 1933 43.2 2361 52.7 182 4.1 j

111 ' (taped to armboard)

1



Curled
Fist Fingers Extended
: -
Infant n % n % n %
l . ~
I 1604  27.0 3939  66.3 402 6.8
11 1934  37.2 2926 56.3 339 6.5
- 4431 90.0 484 9.8 6 0.1

X
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Infant III spent a greater percentage of time w1th tg\’Ieft hand in a

" fist_than Infant 1 ‘and Infant II. Infant I and Infant ‘111 had their

‘:right hands taped to an, armboard so that the fingers were not VisibIe._
.Infant 11 had 34 5 percent of the, data on the right hand as m1551ng *
The amount of missing data on the Ieft hand was 12 8 percent for Infant :
‘: ;I 23 9 percent for Infant 11 and 31. B,percent for Infant III u' ';Ifs.'
.: Positions of the arms are presented in Table 11 and Table 12. |
Infant III had his right arm extended a smaller percentage of time than
_ Infant I .or Infant II Infant I1: had the left arm more tightly erxed.¥'
| than Infant I or Infant III Infant I was the only infant’ to make a -
', few hand to mouth movements The amount of missing data for the: rightf’
arm was 6 6 percent for Infant I 16.2 percent for Infant II and 18. 0:

"percent for Infant III The amount of m1551ng data for the left armst

H»was 7.8 percent-for Infant I, 17. 3 percent for Infant 11, and I9.3 X

fpercent for. Infant III ; ‘ | B ‘r}? j»rff’
‘ Positions of the toes and feet~are summarized in Tables 13% 14',;;;5
A:.‘IS and 16 The positions of the toes and feet were the variabIes withi,
the most missing data. ; The amount of m1551ng data for the right toes

’(was 40.0 percent for Infant 1, 52. 5 percent for Infant II and 98 3

'percent for Inﬂant 11; for thé”Ieft toes was 19. 0 percent forgwnfant;

;I IOO 0 percen for Infant II and 73.4 percegt for. Infant III for th
‘ right foot was 29.8 percent for Infant. I,-39.5 percent for?lnfant II’;

and 44.6. percent for Infant I11; and for the Ieft foot. wasa~I 1, percent;;"

n '\

. for Infana,l,- 9;65percent‘for;?”fan§aII and 139.3° percent for Infanﬁi““
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.Table 11:
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‘Positions of the Right Arm

A

Infant.

Tightly
B Flexed

Flexed

. Extended

..ﬂ."

i

v

n. %

1
11
i

x
<

313

- 948

0.0
5.5
16.0

7

133 2.1
| 5,3
1213 20.5

304

6236 97.9
5706 89.2
3137 63.2

an
M

5

.Table,12:‘

Positions of .the Left A

m.

tepant -0

! Tightly
Flexed

,&f'{\ig/;\ :

Flexed

Exténded'

n N

n

,%"

n ? %

e R
e I : :

o

Y

s | Iii\?: ‘

1817
2871
- 667

3731
2303

4029

- 59.3
40.8

';69.2‘

700 1.
476 8.4
1121 . 19.3

Ny e
4@9 - .
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Positions of the Right Toes

1nfant

; Tightly | -
Flexed Flexed B vExtended

" n ;,w % - n- % . n %

-
11

o~ .

851 13.6 3065 75.4, 448 11.0
455 14.0 2204 67.9 586 18.1

II1 (02 saturation moni tor taped to foot)
— &

Table 14:

Positions of the Lgft'ToeS

_ ) 3

Tightly |
Flexed : Flexed Extended”

\ . L -' . . n' - .% - .‘ ' . n . 5 % . - ) n ‘%

J%e 3% 6.0 . 4283 77.0 937 17.0 .
~ (IV in Teft ankle) |
75 3.9 ° 1388 704 < 493 25.9
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Table 15: Positions of the Right Foot.

. . . ‘ - 4 RET ] N
'v’\) "”_ B v B . . N
R Tightly S
Te Flexed Flexed . = _ - Extended
. Infant n . % o % ~n %
D T (T 4049  85.2 10
T+ . o1 s 3787 91.7 3.2
I . 1245 31.2 2750 68.8 0
Téble 16: Positions of the Left Foot o
. I Tightly ' o
: B Flexed © g Flexed Extended
Infant ’ on % R n P h_ %
I 744 12.3 5317 87.7 3.0 .
I o : , ~ (IV in left ankle) B -
i | 742 16.9 3638 83.1 0. 0
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Posit10ns of the Iegs are summarized in TabIe 17 and Table 18
Infant II1 had - the right Ieg more tightly flexed than Infant I and

Infant I1.. Infant Il had the. left leg. flexed a greater percentage of .

;time*than Infant 1 and Infant 1II. Infant I and Infant IT1 puIIed the
knees up a greater percentage of the time thannInfant II. The amount
| of missing 'data for the right Ieg was 8. 0 percent for -Infant I 17,9
percent for Infant II, and 21.0 percent-for Infant 11I.° The amount of
m1ssing data for the left leg was 7.7 percerit for Infant 1, 18.3
percent for Infant II, and 21.2 percent for Infant III.. ;

.Behavioral States ﬂ-:-f_"‘*

The amount of time each infant spent in. each behav1ora1 state is
: _sunlnarjzed in TabIe 19. Infant II was\asIeep for a greater percentage'

' of ti@@ than Infant 1 and Infant III. ‘Infant I was w1de awake for a

'greater percentage of time than Infant IT and Infant III The three

infants spent little timew crylng h The -amoupt of ‘missing data for

¢

| behavioral states was 7.3 percent'forbInfanttII 12.1 percent for Infant o

II, and 16.8 percent for Infant III. | ,
Infants Contacted "

During' the 'videotaping sessions, the infants were contacted in
order to provide fcare,‘ to prOVIde comfort or to adjust equipmenti

attached to the infants The three types of contact arefeummarized-dn :

TabIe 20.

. of the totaI amount of time behavior was coded Infant 1 was

contacted 1. I percent of the time, Infant IT was contacted 17.2

percent of the time and Infant III was contacted 30 6 percent of the

! time. “Infant. 111 was contacted to provide care and to provide comfort:
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- o
Table 1~9:‘ Behavioral S\Eates
4

Active - « -

REM - Wide ive
s Sleep - Drowsy ;‘yfwake :Awake Crying
Infant n 1 n % n "1 n roon %
T 4278 ‘6‘;.7_ 1214 1§.2 677 10.7 4 \—0/1 14; 2.3
iI . 4998 83-3 . 420 | 7.0 260 4.3 0 0 ‘325 5.4
I11 )4383 ‘73.2 1197 1‘9.‘9' 148 2.5
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/

\\\\ Table 20: Amount of Time %pfants Contacted

Infant Contacted Infant Contacted Infant Contacted
to Provide Care - to Provide Comfort to Adjust Equipment

Infant n - % n 2 n. 4

I 537 8.4 48 0.8 185 2.9

: ’.4, ’ . ) _ .’ _ o

II.e7™ 660 10.9 169 2.9 197 3.4
. u

111 1225 20.4 451 7.5 164 2.7
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more often that Infant I and Infant II.

Infant II1 had more. care given than Infant I and Infant II
because of intravenous infusions gojng interstitial and having to be
restarted. Nurses provided‘the comfort to Infant I and Infant II wnile
. the parents provided most of the icomfort” ‘to Infant III. bf the
.coqurt provided Infant TII, the nurses provided 24 percent, the mother
provided 57 percent, the father provided 5 percent and both parents at
the same time provided 11 percent of the-comfort given. The amount of
timé nurses spent adjusting “equipment was about the. same for ‘each

—1finfant.

Frequencies When Infants S1ightly Frownipg and Forehead Smooth

Fréquencies of behaviors when the infqnts were frbwning slightly
and when the forehead was smooth were -examined to detenmine benaviors
that might be associated with a subacute pain experience. In the

_following tables, the frequendies of each variable are divided into two
categorieﬁ: when the ”infants were slightly frowning and when tne
infants' foreheads were §mooth. Only behaviors wi;h differences are
presented. ; ‘

Facial Behaviors

”PoSitions of the right eye are presented in Table 21. Only the
right eye positions are presented because there was Iittfé diffenenpe
'betwéen bositions of the‘eyes. Infnnt,l.spent a greater percentage of
tine with eyes open and slight1y open when his forehead was smooth. than
when he had é slight frown. Infant III spent a greater percentage of

time with eyes open and slightly open when he had a slight frown than



Table 21: Positions of the Right Eye

4

49

S1ightly
‘ Total Open Open Shut
Forehead ) —
Infant Position n n Ph 2 n /v % n %
I Smooth (271) 78 28.8 431 15.9 150 55.4
- Slight Frown (5502) 397 7.2 446/ 8.1 4658 84.7
IT  Smooth (4988) 298 6.0 73\ 1.5 4616 92.5
Slight Frown.  (570) 16 2.8 21 | 3.7 533 93.5
111 Smooth (3368) 45 1.3 97 2.9 3226 95.8
Slight Frown (2317) 126 5.4 317 13.7 1874 80.9
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“ when his forehead was smooth. .

The positions of the mouth are summarized in Table 22. When the
3

“infants were slightly frowning, the mouth was in a grimace, corners
down or crying a greater percentage of time than when the infants'
foreheads were smooth. |

Mouth movements are summarized in Table 23. Infang 1 sucked’;_

slightly greater percentage of time when he had a sligﬁf frown. Infant

" 111 .sucked a greater percentage of time when his forehead was sm@oth.

LimbHPosftions ) ‘

The positibns of the left hand are summarized in Tab1e/é4. The
?1ght~hand is omitted because data is missiné on Infant I and Infant
I'Il. The data on the right hand of Infant IT{ is almost the same as the
left hand. The infants” spent a greater percentage of time with their
hands in a fist when their foreheads were smooth.

Behavioral States

The percentage of time in each behavioral state is presented in
Tgble 25. . Infant I spent a greater percentage of time wide awake when
his forehead was smooth. Infant II and Infant III .spent a greater .

percentage of time in active REM sleep when their forgpeads were smooth.

Behavioral Reéponsé Before and After Administration of Analgesic

Infant III was the only infant to receive analgesic during <the
videotaping session. He received two doses of morphine {ntravenously.
The behavioral response of Infant III was exapined one hour before and

. . [4
one hour after morphine was administered. Frequencies were determined

for each variable.:

& 4 .
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Table 24: Poﬁitions of the Left Hand

~
Curled Extended
Totad Fist Fingers: Fingers
Forehead' -
Infant Position n n % n % n g2
I Smooth (248) 96 38.7 146 58.9 6 2.4
26.5 3479 .67.0 340 6.5

Slight Fr;_qyn,w (5194) 1335

; o ‘ | ‘
I1 Smooth « - (4531) 1800 39.7 2486 54.9 245 5.4
Slight Frown (464) 61 13. 332 71.6 n 5.3

111 Smooth (3310) 3021 91.3 289 8.7
Slight Frown (1420) 1240 87.3 179 12.6 1 0.1.

]
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‘ s]fghtly open after the ana]gesic as administered - -f@1. :

Positions of the mou mmarfzed in Tab]e 28 InfantJTII
spent a greater percentage of time with his mouth shut after ana]gesic‘
was: adm1n1stered He also spent a smaller percentage of time with the
corners of his mouth down and cry1ng after ana]gesic was given

__Mouth movements- arevpresented‘1n.Tab1e -29. Infant T spent a
greater'percentage'of time'suckfng‘after ana]gesic wa§<adm1njstered,
| Limb Position | . ,‘. Geoel

Pos1t1ons of the left. hand are presented in Table 30. The right’_ﬁ
,_‘hand was taped to an armboard and not~v1sib1e Infant III spent a
;great percentage of time with h1s Teft hand in a fist both: before and
after ana]gesdc was administered Posit1ons of the left arm are not‘j.
vpresented since little difference was noted. | | |
f ;. Positions of the toes and feet are not presented because too much
:‘data were missing Positions of the 1egs are, pnesented 1n Tables N
‘and~32.v,After analgesic was given Infant III held his legs tight]y

*fflexed a greateg percentagevof the time and he1d his legs extended a

":sma1le ercentage of time ,f e h'.'f;l_" R L

'\
¢ .
. A N N o
. &‘ T R ol ag
: . N . Lol



Table 26&--Behav1prs‘bf the'Forehead Before aﬁdiAfter,Ané]gesic

N
——

N

L : B  Slight T
‘Total =~~~ Smooth = . Frown Frown

o .°n % n % ' n-i %

-'f.First Dose ~ o e,

 Before i {506) . 1 -0.2 486 96.0 19
After ~ ~  (558) 452 75.6 102 18.3 4

ow :
. .
~ o :

Second Dose’ - -

- Before (538 234 43.5 264 -49.1 40
 After - (366} 23 645 11 30.3 19

o~y
e . »

NS

3 % -‘

W

"~ Table 27: ?ositidns'df the Right Eye Before and After Ana1ges{c

IR

T S & IR  "51i9ht1Yvﬁ
w : Total . <0Open®  Open .

>

-

. s T ’ : : . E .
- o . / . :
» . i l - - » i !

n % & n . % no %

 First Dose .
TE———

- Before, . (506) 0 - e 2

I

e v L
4 1504 99.6

0.4
. After ., (558) . . - - - 47 8.4 51} *91.6

, 'Secbnd‘Dose : ' . L ‘1;_ s - L

‘Before . (538) - i .4

56

| | T DAY Y A 3
CAfter . (386) 28 7.9- 17 4.8 3 8.4 .
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Table 29: Mouth Movements Before and After Analgesic
Total Sucking Swallow Mouthing
n 4] ’% n % n %
First Dose : ‘
Before (391) 9. 2.3 - - 9 2.3
——After (558) 128 22.9 3 0.5 2 0.4
- Second Dose . |
 Before (538) 23 43 - - .o
' Af;er (369) 84‘ 22.8 ~2 0.5 - -
N\
Table 3‘0:‘.‘- Positions of the Left Hand Before and Af’ter?An'{algesAic
| Y
. S Curled Fingers™®
Total  Fist Pfngers Extended
— n Sn % n % n %
" First Dose - |
Before (106) 106 100.0 ; ]
After (518) 518 100.0 * © -, R
-~Second Ddse | o
" Before . (478) M9 87.7 59 12.3 -
After (372) 359 96.5 13 3.5 -
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Table 31: Positions ‘of the Rjghﬁngg,Before and After Analgesic ‘
{
G .

. Tightly - ' ST

Total . Flexed ~ Flexed Extended

n n % n 2 n %

irst Dose o )
Before (461) 5 1.1 116 25.2 310 67.2
After . (558) - 292  52.3 224 40.[« - 35 6.3
. Second Dose - . | | )

Before . (467) 144 - 30.8 99 212 216 46.3

After (340) 320 94.1. 10 2.9 - -

I

"Table 32:- Positions of the Lett\Lengefore and Aféer AnaTgesic

a \
~ Tightly . :
Total : Flexed ~—  Flexed Extended
- . _ .
noo % o % on %
" First-Dose | . | w,i,ﬁ o
Before (463) 13 2.8 . 120 .25.9 319 -68.9
After . (558) 430 771 - ' - 126 - 22.6
Second Dose IR - ‘ |
Before - J¥s0)n ‘66 14.7 . 331 73.6
After: - 0 (333 20 - 6.0 5 1.5
) 5. 'g" :




. Behavioral States

The behavioral states of Infant III are presented in Table 33.

Infant III spent a smaller percentage of time sleeping and crying after

analgesic was given.

Infant Contacted - o -

iy
4

The percentage of time Infant IIT was c?ntacted is presented in

Table 34. Infant III received less care and\@ore comfort after the

<

analgesic was given.

Observational Analysis

It .was observed during the -1n1t1a1 cod1ng - of the infants'
- behaviors that Infant I had several sudden brief episodes of behaviors

that exhibited acute distress. These. behaviors did not appear to be in

response to external stimuli such as nursing care or noise and were not-

' reflexive, start1e} responses or myoclonic “jerks. Every episode was

coded for each infant and analyzed for sequences in behaviq;s Hand
“timing of episodes. Ty | | )

. The episodesfof behavior% exhibjting'acqte dfstress had a sudden
bnset, were for four tolZOfseconds in length, and 1nc1uded crying.
Other. behaviors 1nc1uded in acute dtstress_ episodes were frowning,
.squirming, arm movements and leg mpvements. épisodes of acutevdistress

{fassociated with nursing care, loud noises or other external:- stimuIi

J’wereﬁQXf“°ded*from analysis." The number of episodes of acute d{stresseQ'
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~Table 33: Behavioral States Before and After Analgesic
Active |
- REM - Wide
. e, Total Sleep Drowsy Awake Crying
n n % n % n % n %
First Dose . v“-}
‘Before .  (506) 473 93.5
Second Dose . .
- Before (538) - 466 86.6

After (361) 220 60.9

Table 34: Percentage: of Time Infant Contacted ‘Before and After

Analgesic
_ Care " Touched to Touched to Equipment
Total . Given . Comfort Examine Adjusted
n n % n % n % n %
Firsf Dose o : ,. _ o >

' Before (609) 100 16.4 - 4 0.7 10 1.6 2 0.3
~lfter (598) - - .45 " 1.5 12 * 2.0 2 0.3

] Secéyn_d- Dose -
7 Before (601) 278 46.3 12 2.0 26 4.3 20 4.0
. After :}(608) - 43 7.1 85 14.0 24 3.9 57 9.4

-
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These behqviora1 sequences followed three basic -patterns. The |

© first pattern»béggﬁ“with the infants frowning, then their knees were

g B2 B e

{ drawn up, and then the infants cried. The second pattern began with
. the infants' kneé; drawn up or other leg movements, followed by a frown

. and then the cry. The third pattern also began with a frown but was

%1fo1lowed by a cry and then the infants drew their knees up or made
v@other body movemehts. The fréquency of these patterns: is ;hown in

Table 35.

i
|
!

Factor Analysis . Q .

»

~The first meth9d~ utilized was a priﬁcipal-components factor

ana1ysis with an orthogonal Qarimax rotation of the factor axes using
the SPSSx computer program. Ahalxsis was conducted using data from
each infaﬁt separately, as well as data combined from all three 1nfants.‘
Behaviors of the infants were sampled once per minute.rather than

using the total number of 10 cases per minute; This decision was made

- because of the dépendénce of behaviors in the 20 second interval that.

was originally coded. The total number of cases for Infant I were 682,

for Infant II were 685, for Infant III were 724 and for all infants

were 2,091. The number of cases more than exceeds the recommended
number of fen times the'numbefmof variables, reduéing sampling error

* (Nunnally, 1978). | |
Factors with eigen values greater than 1.0 andvvariables with
"cofrejétions greater”thén'O.BO were retained in the initial ahalysis.
Vari;P]es wiih Tow loadings, that loaded on severdl factors, that did

not 1oad on any factors or were single and doublet factors were removed
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Table 35: Sequential Patterns of Behaviors Exhibiting Acute Distress

~ Infant 11

B Infant I Infant II1
Pattern . (no. of episodes) ’ .
’ ‘ O
1. Frown-knees-cry 7 - 8 .
2, knees-frown-cry 14 - -
3. F;S;H:éky-knées 7 4 5
®



. L -

»

from further analysis (1.‘e. hand and arm positions). These variables
either had alot of missing data or very Tow numbers (i.e. sucking)

Sigmﬁcant 1oadings for the orthogona]]y rotated loading matrfx
are dlsplayed in Tab]es 36 to ¢39 A total of eight factors were »Q
extracted for Infant I, nine factors for Infant II, nine factors for
Infant III, and nine factors for all infants. )

. Analysis of the items that loaded on each factor revealed that
approximately 'six'_fa_ctors accounted for 63.9 percent of the varianee'
for Infant I, 76.7 perCent for Infant 11, 81.2 percent for Infant II
and 61.6 percent for —aH infants while :the remaining' factors were
unnamed smg]e or doublet factors and each one added little variance
‘The factor analysis program was rerun forcing only six factors to be
extracted. This left each infant with two unnamed factors without
changjng the named-factors significantly. Further forcing the 'analysis
_ to ektract only five' factors changed the named factors and left one
unnamed factor. The extraction of six fagtors was then c‘hos,en for
final apalysis. | | -

s The six factors extracted for each 1nfant and for all 1nfants are
h'sted in Table 40. Six factors accounted for 63 9 percent of ‘the
variance for Infant I, 65.5 percent of the variance for Infant 1I, 70.3 ‘
percent of the var1ance for Infant III, and '61.}6 percent of wthe
_variance for all dnfants. | | X

Results of the descripﬁ%ve and observational data revealed that
the infants exhibited behaviors of\acute distress as well as behaviors

of subacute distress. Results of the factor analysis confirmed these

_observations. Factocs were labelled as “either a behavioral state,



Table 36: Infant 1: Factor-Loading Matrix for Principal Components
Solution Using Varimax Rotation (tight factor solution)

: =

——

Variable

e

N

VI VII  VIID

V32,
V33
V34,
v35.

v37.

v38.

Va1,

va7.

v49.
V50.
V51.

V53.
V54,
- V56.

V57,

v58.

V59,

Slight frown -

Frown

Rt. eye opgh.
Rt.ieye s1. open
Lt. eye open

Rt. eye sl. ppen

Mouth relaxed &
open

Rt. leg tightly
flexed

Rt. leg extended
Rt. l1eg movement

Lt. Teg tightly
f]pxed

L. leg extended
Lf, leg movement
Droysy

Wide awake

i

Crying

Care given

.93

3

.78

.82

.80

.78
T .36
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behaviors of acute or subacute distress or. unnamed single or doublet

f acto rs. o ' R . L \

v

One Hngitation of facto,r analysis is that it does not examfne the
'data serial]f but only - at one point in time. Behaviors group together

in sequenc’és as we]] as occurring a"c' the same “time. An examp]e is the -

factora_- This could have

.oon the three inants as wel] as b1ood pressure on Infant III B]ood

pressur ~was taken hour'ly on Infant III using the right arm.’ The blood

pressure f Infant 1 was not recorded. Trac1ngs of - the respiratory-

Arates werg not examihed*{ was difficult to place the EKG 1eads 1n

- the appropr1 e places on the chest in order to pick up respiratory

-~ O L4

‘r'a'tes because ofthe 1nfants inc1sions and dressings The 'blood

o " pressure of Infant III was not examined because he had been on dopamine
y by
&" | to i ncrease hi Sablood pressure untﬂ 30 minutes prior to videotapi ng

R The heart rate of Infant I varied between 125 and 160 beats per j
’ --_mi nute. while sleéping, his heart rate deg:reased to. 125 and when awake .'
‘1ncremd towards 160 beats per nﬂnute. Brief episodes of a heart rate

*etween 189, and 200 beats per minute were rec\rded when Infant I was
. dfsturbed (see Figure 2) R 7 .

-

, The heart rate ‘of Infant 1 varied between 90 and 125 beats per
Wm%nutewwef episodes of a ~heart rate between 150 and 200 ,peats >per

\

o . . - N

. L - - o K « .

. 2 . ; T e S
o . ) 4 ’ R g . it ‘3’,‘,-..‘.‘
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minute were recorded when Infant I! was disturbed (see Figure 3). Thé@“

N hour blood pressure of Infant 1. g glven in Table 41.

-The: heart rate of Infant 111 varied between 120 and 155 beats per '

'minute. Brii& episodes of a heart rate between 150 and: 200 beats per

P minute were recorded when Infant I1T was disturbed (see Figure 4). No

change 1n heart rate was noted after analgesics were given (see Figuré

5). Infant I and Infant LII had a heart rate noticeably higher than
' n

Infan II . ‘,’,;;;. .)«‘; - . . s !‘4;,.' . ?‘ ‘v_' [ g i ) R ) v
k . T A “"f““”’“:%"“ e @ @ g
»

o ~ - ) . . . > -
” . * ) N
ol o e

: mry of Behavoria‘i Responses of the infants s

‘ _Behaviorai Response of Infant 1

'*ﬁ' Infant 1 exhibited behaviors of - distress that indicated he was

3 experiencing subacute pain during most of. the videotaping - session,

acute pain episodes related . to care given as well as acute pain

- episodes unreiated to externai stimuli.- The most noticeable behavior

L)

‘1ndicating subacute pain was a’ slight frown on his - forehead 88.0 "

percent of the time coded Behaviors that appeared to occur, more often
when the infant was slighjﬂy frowning than -when- his forehedd: was Smooth'
;weré right eye shut. mouth shut, in a grimace Qor_corners down, fingers
curIed or extended -and Active REM sleep.’ | .

! As well as exhibiting behaviors of ‘acute distress during care

‘giVen Infant I was observed to have .28 episodes of acute distress that/

' were unreiated to,externaiaﬁtimuii 19 episodes occurring in the first
hour of filming It was‘not clear what event precipitated these acute
: .‘vpain episodes or ‘when the episodes had started. The episodes of~aeute v

'7'distress foliowed three basic patterns frown, knees up,‘cry, knees )
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. Y . hd
~Table 41: Hourly Blood-Pressure of Infant 11
. | ?
Time Diastolic Systolic Mean l
1700 61 40 51
1800 o 56 43 51
1900 61 40 o 45" Y
2000 ) 72 " 45 53
. %
2100 - 67 42 46 .
. D AR g
2200 76 w46 56
; L]
2400 - 61 33 oa
0100 62 B-——
" 0200 60 37 . 48
~0300 | - 47" 50
. L o
0400 6. a2 50 '
0s00 2 & ‘46 55
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Figure 5:

. The heart rate of Infant II1 before and after analgesic.
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. : : .
~of the episodes appeared to follow a deep breath or

‘movement however, no pattern was evident. For the’,

- . . L oW f
3 N . s L

up, frown, cry; and frown, cry, knees up or other le
den abdominaj
«6wing 11 hours,
. . o ; - -»
Infant .1 had seven acute episodes of .distress.
The results of the factor analysis vaiid&ted, the observations
made from the dE§sr1pt1ve data and obseryation ana1ysis.. The first two

NN

factbrs were . 1abe11ed\‘awake' and 'drowsy'. " Behaviors of subacute or

~ acute distress did not Toad on these factors. Variableé loading on the.

»

.
P

| comnented an

"labelled 'No distress':

~ third factor, 'acute distress’, were 'crying', 'frowning'; 'right and

left 1e§'movements‘, and 'care given'. Variables lToading” on the fifth

factor laBelied ubacute distress'  were 'slight frown'," frjght and
left 1eg extended' and 'right and left eye shut‘.' The fourth and

ijth factors were. unnamed doUblet factors consistiiii of the variab1es

_‘Qouth‘open'.and ‘left leg extended' and’ 'right and left leg tightly

flexed. ' Infant I did not haye a factor labelled 'Slegp"Or a factor
(Al '.

Behavioral Response-of Infant 11 : . -

3

Infant I1 exhibited few beha?)ors, of'\d1stress and appeared to

sleep co;Fartaﬁly during most of the videotaping session. A phy51c1an |

qrounds‘"He doesn t seem to need anythdng (analgesic)"
ST Rl el .

11 Q 'I"»‘;.,‘__'A :-;.!; . - 's.l, ,, ¥ LY o

The”ﬂescriptive data supported this observation Infant 11 spent

A
- 85, 4 percent of the\tjme ‘coded with a smooth forehead and 9. 8 percent

of the time with a s]fght ,frown on his forehead. : Dur1ng the time

v

Infant Il had a s]ight,froyn on his forehead, he hadtan increase fh the -

. . » » . . .
: . N PRI ’
’ , W . T v e .
W ST T LT e . ‘ . S
- S8 . ,é‘-‘, . .
RS S A LI e SUTR AR, - S, . n
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percentage of time spent with h’lS mouth in a grimace,,corners down. )
crying, fingers curIe,d or extgnded and an increase in the percentage of

time spent fn a drowsy state

_ > .
Infant 11 had four episodes of acute distress al fcmowing the
‘basic pattern of frown, cry, knees up. Three epi sodes were preceded by
a deep »:breath'or'abdominai movement. Acute djstress appeared to }be}'
‘mostiy associated with care \given .l ‘ : b S
! The factor ana1y51s supported the observations tnade from the .‘
descriptwe data and observation anaIysis ,Thé:first' two factors :
sIeeping, no distress and 'wide awake, no distress' sopport that the
infant had few behav1ors of distress while s)eeping or awake. The
J | third factor ‘'drowsy' was .also not assoéiated with ‘behaviors of
'distr:ess._ .Variabies indicating acute distress hsuch as 'frown' and
‘crying’ ’Io‘adEd\ﬁn Factor IV which was also associated ;ﬁt-h 'care»‘
ngen'(and;Leéfmfort'. Factor V and Factor VI unnamed - singljand
~ doublet factors, ‘indi_cated the variables 'mouth Open and 'rFight and
Teft leg extendgd" S !. o
! Inf‘ant fI did not’ nave a factor IabeII’ed 'spbacute distress"

- -

' ~ However it was reported to the 1nvestigator that the ﬂ\fant was very

A2

‘mritabie and 1mpossibIe to settie in. the 24. houn’foiiowing t

3 ;_‘ v1deotaping session ’ \ . . .

»

¢ !

Behavioral Response of Infant III (
| Infant 11 exhibi ted behaviors that n'dicated‘ he y’?‘exp‘eﬂ‘encing
episodes of subacute distress. acute distress associated with the

. frequent Care given and periods of no d'l/tress His forehead was

.
» . > :
¢ : , e " o - ’
: . ,

P—
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.smooth 46.8 percent of the time coded and a siight frown 32. 1 percent
‘of the time. . N e

, Variabies that\\appeared to be’ associated with a siight frown
'.'ra‘ther than a smooth forehead were-right "eye shghtly open, mouth open,
- in a grimace, or corners down fingers curled and the behaviorai states,
-'drowsy and wide awake". | o o » i | |
‘ Infant III was the only. infant‘to receive anaigesic during the
Videotaping session The most—notab]e difference in behavior before
and after anaige51c was: given was a decrease in the amount of time the
1nfant had a slight frown on his forehead 90.6 percent to 18 3,
percent after the first dose and 49, 1 percent a?d 30.3 percent after
the second dose. | o ) - _
¥ ~The amount of time«the infant spent with eyes open or- s]ight]y‘ \
open increased slightly after anaige51c was given A decrease in the
amount of time spent with mouth- corners down or. crying was noted aiong
w1th an increase in the amount of time spent w1th the mouth shut. The
'~1nfant spent more time sucking after ana]gesic was given ‘and more timef‘
w1th legs tightly flexed rather than extended After ana]geSic. he
aiso spent more time in a 'drowsy state and Iess time in 'active REM
sieep _ The amount of care given decreased and the amount of comfort
| .given increased after administration of the analgesic |
Infant III experienced 13 episodes of acute’ distress unrelated to -
externa] stimuii all occurring in the Iast six hours Of the videotaping
session, Sir of these episodes were preceded by an abdominai
movement | The. episodes foilowed two basic patterns frown knees up,

cry and frown cry, knees up.
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The factor anaIysis va]idated the observations made that Infant

/

/ L \

III experienced subacute and‘ac\te pain episodes as well as periods of _

/no distress. .Factor 1 was Iabelied sIeepJng, no distress because one

/'of the variabIes that loaded was smooth forehead' Factor 11, w1de

[

4‘///aa3ke' and Factor III, 'drowsy did not cor&ilate with behavrors of

distress or «no distress. A The variabIe 'drowsy also Ioaded on the-
unnamed Factor IV with 'right and Ieft leg tight]y:flexed‘ and 'mouth
open Since the infant had an inc&base in the amount of time spent
with legs tightly erxed after analgesic was. given§:;a::or IV may be a
factor indicating no distress. Infant III also had a.factor labelled:

‘acute distress as well as.a factor labelled 'subacute distress'.

- - Behavioral kesponse of:AII Infants

Several - observations were made - of pII three - infants.  One

observatitnr*waS" that all 1nfants spent re ativer little time with

béhaviors\assotiated with acute-distness'su h as frowning (2.6 to 4.8
percent) and crying (1;9 to 3.8 ,percent . The infants' also spent
little time with rooting behavior (0 to 0.7 percent) 1nd1cating that‘

'distress they did exhibit was not necessarily reIated to hunger

Infant II, the infant who manifested the Ieast amount of distressA

B behavior, spent ‘the smallest perCEﬁtage of time sucking (2.3 percent)

- while Infant III spent the greatest percentage of time sucking (12.7 -

' percent) vInfant 111 was also the only infant with a tube fon gastric

‘suctipn inserted orally which may be a reason for increased sucking

behavior. He had an increase in}sucking behavior after analgesic was

given. Most sucking behavior occurred when the infants did not‘have a

|

.



soother.

~

‘ The’ pos1t10ns of. the Ieft hand of . Infant 1 and Infant II’were '
'7fvery s1m11ar while Infant IIT spent 90.0 percent of the time coded withi
his Ieft hand fn a fist. AN thr%f Lnfants kept their right .arm
- extended most of the time eoded’(63 2 %o 97.9 perzent)' Infant ?»and 5
Infant ITI had 1ntpavenous 1nfus1ons and armboards on their right %rmsf;
' th]e Infant Il had a bIood pressure cuff on his right arm.  Infant II ,
!kept h1s Teft arm more tightly erxed and less extended than Infant I'
and Infant III f | _ ‘
~ Positions of the toes were similar for all three 1nfants while‘
Infant 11 kept his r1ght foot less ‘tightly f1exed tham Infant 1 and-
Infant III. Infant II also had_Iess leg moverient than Infant 1 and III
a\\'and kept his.Ieft leg ‘with the intravenous infusion fTesed,QZ.B percent
of the time.\?athernise the‘positipns of the legs were similar for all
’three infants, ‘The ihvestigator noted that the fnfantS' feet‘were-very'
_expressive However, so much data weiikmjssing on the feet that no ..
conclusions could be made _ B
-~ Infant II spent more time in the state of acute REM sleep' and
less time in the 'Drowsy' state than Infant I and Infant III. 1 He also
'spent more time crying than Infant 1 or'Infant II. Infant I was awake

‘a -greater percentage of time than Infant I1 and Infant I1I. None of

N
DN

“ ‘the infants exhibited behaviors ,Indicating that they were in a deep

\fs\eep. | ..
nfant III‘was oontacted to- provide care approximately twice as

\

often as Infant 1 and Infant II were contacted. Infant 111 was also -

cgntacted to\\ro\ide comfort more often than the other infants. Infant

e
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I wfthhnd parents visiting, received the least aimount of comfdrt‘(o 8
percent) while Infant 111 w1tﬁ'both parents visiting received the most
confort (7.5 percent). | 7 -

4Thelfactor analysis of data on all the fnfants‘combfned confirmed '

s

| that fhe infants experienced periods of . subacute distress, ACUte

distress, mostly related to care given, and periods of no distress._

. ‘Summary of the PﬁfSiqugicai Response of the Infants

Infant 1 and Infant III, the infants with the most béﬁavidrs of
‘distresg, élso had a _ﬁoticeab]y higher heart rate than Infant II;
Howevers Infant 1 and lnfént I11 also” had heart défects while Inf&ht 11
was considered to have a normal heart. The heart rates of all three
_infants and blood pressure of Infant II femained within normdl limits

as suggested<by “Scanlon ety al. (1979). A1though ‘the behaviors of
> disfress of Infant III decreased after anafbeSié“was given there'was no

.'noficab1e decrease in his heart rate.

\r



; CHAPTER V. .
o : _ 'f . —_
o ' Discussion
s s ‘

<

An vexamination of the behaviors- of three fuilterm infants >~

,postoperatively revealed behaviors of distress that indicated that ‘the
| infants, particulariy Infant I and Infant 111, experienced subacute
pain and acute pain episodes resu]ting from the tissue-damaée caused by
surgery. Aithough this study is only an expioratory one, it presents‘
the most detailed study to date of the newborn s response to surgery.
' Prev1ous studies have concentrated on acute pain episodes, only
and have not examined the response of the. fnfant to subacute oi long
term pain. This study contributes new information to the literature on
the pain experience of the newborn by describind therinfants' behaviors
of distress and physiological response‘to subacute'pain Episodes of
acute. distress unrelated to external stimuli have also been described -

and have not been mentioned in the 11terature previously

- . Behavioral Response of the Postoperative Newborns

L)

'Although authors such as Hack (1973) have suggested observinék
1nfant behavior in order to assess the pain of newborns, no one has
‘described how the infant responds to long term pain such as that ‘
resu]ting from surgery Behaviqrs commonly associated with the
experience of pain such as frowning, crying, general body movements, -
kicking_and pulling up the knees occurred infrequently with all three
jnfants (see pp. 37;44)' and of}en in association bwith careﬂ gfven.’

-Therefore, these behaviors gave 1ittle indication of the‘apain’bthe

~ 86
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' infants experienced fo]ioWing surgery. With so littie crying'behavior,

.. of pain is very complex. 0bserving the infants' whole hody gave a mare -

Behaviors of Acute. Distress e

. acute pain unrelated to care-given were“found in al]’three infants,‘

TR ey
N o

’
L}

%

the study of pain-induced voca]ization that Levine and Gordon (1982)‘

suggested wou]d be of K:ttle use- for the assessment bf pain after

fsurgery'even if the infants were not intubated + The discomfort,ef the

/ endotrachea] tube may have reduced the amount of time spent crying

Facial coding systems such as the one Izard (1983) has developed

also would not be of use in assessing*infants postoperatively because_
~Izard has only deve10ped a facial configuration' for the acute pain

response from a heelstick. This study supports ‘that a newborn 3

behaViorai'”response"“to'”pain Tnvblves more than jwst crying and

frbwn*n;.', The infant may have different tota1 body responses to’

different kinds. of pain Observing only the face in order to assess

pain is a simpltstic approach ‘As Per1 (1984) stated the experience

‘compiete descriptiOn of the infants' behavioral responses'to'pain‘and“

indicated that the infants experienced different types of pain.

—— . . .
, g
>
9

B
“

Behaviors of acute distress,indicatinp the experience of sudden®

"\

most often in Infant I. Three basic patgerms of behaviors were noted

One pattern, knees up, frown, cry, ‘Was the same pattern that. Franck

'-(1986) found in the response to a heelprick _procedure in fu]lterm
newborns. The three different patterns couid.indicate that the infants

were experiencing three different kinds of pain or pain from different

locations. Some of the acute pain episodes were preceded by abdominal

87
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movements' or deep. breathsr-indtcating that the>;jnfants.'cou1d..he
eirerienoing spasms'of.paind - Spasms of‘pain from an aboomina1 incision
‘may lead to a different behayioral response than spaems caused “by a
ehest incision or chest tube; Infant I1. and Infant III may have had
the, same number of spasms as Infant I but may- have had Iees of -a
tbehavforai4 response because of the effects of the- ana]gesics”‘

Dadm}nistered R
| In this<§tudy, Tittle comfort was given to the infants. Methods
‘of d1straction that Whaley and Wong (1983) and Brazelton (1977)
suggested- work well in providing comfort to the newborn were used
mostij by .the parentsA ot"Infant' HI. The data were insdfficient
, however‘ to - determine if stroking, talking and singing to the ‘infant
/

‘werE'effective methods of pa#n relief. It was noted however, when the

father of Infant;gtlxaiﬁtroked his leg, 2 startled reaction - often

resulted. Str ing the leg of Infant III appeared to fcause more
distress than comfort. S . . '. .

Se]f-conso]ing act1v1t1es of the newborn such as hand to mouth
movements (Brazelton, 1977) on1y occurred a few times in Infant I..
However, all infants had one hand restrained which may have limited
this—activity. Sucking, another activity Brazelton (1977) Tabelled as

self- conso]ing, was only ‘seen for a sma]l percentage of time in each
_infant. 4 _ N

Soothers were only gﬁven to these 1nfants briefly and then they
spent a small percentage of time sucking the soothers. In fact, more
sucking occurred when the infants did not have. a soother. Field et al.

(1984Lﬁfound that . infants ‘with soothers spent less time fussing and

-
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crying durm,zf;f T o
yhy

a distractfonatnﬁj

o8 . 'y
e T i

than 'with the more acute and subacute‘p-'n fo owing surgery. The fact:

~ that Infant III had more sucking behavior after a 1gesic was given

-tends to support that.sucking is used as a.comfort measure by infants

for less acute pain. Nurses- need to examine when infants are most

receptive to soothers. ~These infants may have. had little sucking
behavior because sodthers'were‘not offered at appropriate‘times.

\ Analgesic appeared tb comfort Infant III as noted by the decrease
- .

in “behaviors of distress 'affer' both doses of morphine were given :

Volpe (1981) and Brazelton (1962) noted that infants often withdraw as
a result of pafnfuI procedires. The behavior of Infant III before and
after apa]gesic confirms this observation in that”after analgesic was
given, he spent (less time in active REM sleep and more time in the
_drowsy state. wevelr this type of behe&?dra]-response only appears to
be’ in the short term. Infant I and Infant III appeared to have more
pain than Infant II and yet were awake and drowsy more often ‘than

Infant II. Infants may be unable to control 3tate as Brazelton'(1977)

- suggests when exposed to severe stimuli.

“Infant III may have had so few behaviors of distress because of

the Idng ha]félife of meperidine invinfants. Infant II received two

doses. of meperidine poStoperativer‘and his mather received one dose .

before being delivered by caesarian seEtion Hodgkinson et al (1982)

found effects of mepq?idine.?n fnfant behavior up to three days after

delivery when mothers ;;EETved meperidine prior to defﬁveryf Infant I1
became irritable and difficult to settle approximately 60 hours after

.

D
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“deiivery which could indicate that the effects of meperidine may have’
- worn off.” o . ) |

Marshal et al. (1980):_noted a change in behavior of infants
experiencing circumcision and that individua] differences‘ were
observed The three infants studied required the same chest fncision
and - received the same anesthetic yet behaved differentiy Effects of
analgesics may have accounted for some of the differences in behavior
but -the" infants may also have had individual responses “to pain. The
‘fact that Infant IIINwas approximate]y seven days older than IAfant 1
. and Infant I1, may have contributed to individua] differences in
behaviors of distress Infants have been found to experience a period
of disorganization and deression for u! “to -48 hours after birth and

Tonger with complications (Brazelton, 1977).

Physiological Response of the Postoperative Newborn

Increases in heart rate were noted. with stressful procedures such
as chest physiotherapy and endotracheal instiltatiom and “suction
~confirming Oven's,=(1984). suggestion‘ that ‘heart rate increases in
re]ation‘to strong stimu11 and is "a sensitive measure of attention and
_emotion in neonates" (p 224). However a proionged increase in heart
rate that McCaffery (1979) suggested may occur in response to pain was )
: inconc]usive. "Attributing the noticeable increase in heart rate of
Infant 1 and Infant II.to subacute pain cannot be done since the two
~ infants also had heart defects. More 1qfants‘ physioiogicai responses
to pain need.to be‘studied to determine the relationshib between heart

rate and the experience of pain over a prolonged period of time.
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The.Usefulness of Ethologx in Studxjgg»lnfant Behavior

In thié 'etudy. ethoIogical methods were useful in ~gaining
knowl edge about.jnfants behavorial. responses to pain and other stimuld
sucnr;g§;~nursing care or comfort measures. Videotaping newborns
: postoperat{vely in. order to obtain a permanent record of infant
behav{or was accomplished in NICU without interfering with the infants‘
care. Nurses caring for the infants appeared a 1ittle nervous at the
beginning qf filming but refaxed when.tney realized that only their
arms appeared on the videotape. | ’

Parents'were able to visit their infants during the &ideotaping
sessfons and the camera did not appear to interfere with interactions
with. their. infants. - Pasental visiting patterns did not appear_to
change during the videotapi g sestﬁons )

~ The video equipmend\ bjiended so well with the other equipment in
. NICU that often staff did not notice the equipment even when standing
riqht beside the ‘camera. The equipment uas relatively simple to
openate'andda good quality picture was obtained on each infant. The
vbest camera ang]e was obtained by placing the camera at the side of the
bed towards the head of the bed and aiming down on the infants. During
the pi]ot’study, the camera was placed towards the foot of the bed and
a good picture of the face 'was not obtained. Two cameras may be
necessary in order to-vbtain a??adequate picture of the face as well as
the feet.A : ‘ | . -

Occasionally, the camera view was inadequate and the investigator—

was unable to code 1nfant behavior for several reasons. Firstly, a

[



« ‘ . | Y
nurse, ph}sician or respiratory technician stood in front of the camero
in order to provide care to the infants. This accounted for 39.6% of_
the time the camera view was obstructed Secondly, when the 1nfants¢
were turned from one side to, the other, it was necessary to change the
camera ang]e, Moving the camera from one side of -the bed to the other
accounted for 16.5% of the missing data. Changing the v1deotapes every
two hours accounted for 16.2% of the time the camera view was
inadequate. ‘

It was necesary to use a d191té1 clock on the bedside to record
time points on the videotapes because a time-date generator was not
available on the VCR. Difficulties in, reading the clock occurred due:
to glare, the view of.the clock being blocked, the c]ock being knocked - -
over or the overhead 1ight;-being turned off for a procedure on another
infant. Problems with reading the clock accounted foy 27.7% of the
time_the view was 1nadequate. In the future, a VCR with a time-daié
generator shou]d be used rather than a clock at the bedside.

Continuous data co]lection for a 12 hour time interval wasﬂtiring3.
for the investigator. In 5dd1tion, two hours were required prior ‘to
filning to organize thekrequipment ' and one hour after fi%ming was "~
needed to disassemb1e equipment for a total time period of 15 hours.
In ture research of this kind, research assistants should be hired to
assist with operating the camera and recording events. Coding the
videotapesr was a timev consuming but interesting task. A 'VCR’“w1th
‘pause' and 'frame-by-frame' advance functions was essential.

Videotaping infant behavior in NICU was a relatively simple and

- inexpensive method of obtaining a permanent record of infant behavior.
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It is recommended that infants be vfdeotqped when studying behavior in
| order that a pe}manent record be obtained. A permanent récord of
behavio/ has_gﬂvantages over single observation in t?at videq;ape‘fzn
"be viewed several times so that no behaviors are missed (Lehner,
1979). 'In this éfudy, the episodes of sudden acute distress may have
been missed by the 1nvestigator if single observation techniques were

used rather than videotaping . C

)

Cbnclusion ‘

-

]

Regardless of the lagk of information on the physiology of the

pain experience or even lack of a definition of the ward \'pain',

" examination of the three™ infants' bghaviors postoperafively left no

—

doubt that the newborns exhibited behaviors of distress indicating that
they experienced pain as a result of the tissue damage of surgery.

Infants exhibited behaviors such as a slight frown, eyes shut and legs

extended indicating subacute pain as we]] as behaviors such as. a frgwn,

crying, grimace, eyes shut and leg movements indicating acute 1n’

episodes. Individual differences in behaviors of distress were \also
noted. The 1nvéstigator tends to agree with Owen (1984) that "“the
burden of proof should be shifted to those who maintain that infants do

not feel pain (p. 215)".

Implications for Nursing

The study ef the pain experience of the newborn is necessary in

prder tar improve care for fhe infant. Nurses aré the health care

professionals who should be undertaking the study of pain management in

i
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© the newborn since nurses are :responsible for administering analgesics-

~and providing non-pharmaceutica1 comfort measures to the infant.

For instance, nurses need to determine what comfort measures work
best with each infant and appropriate times to give comfort. .,Parents
then need to be taught comfort measures and to observe for behavfors

that 1nd1cate effects of comfort measures. Infants, for 1nstance. may

be more receptive to soothers at certain times. They may also have

indivtdualzpreferences for the part of the body on which they prefer to
be stroked. Nurses must -also examine the effects of noise levels in
NICU and-the timtng of care given, all oﬁfyhich mey affect an infant's
comfort. v -

. . «"? :
. An infant in NICU may- experience many paipful procedures and it

n——

 is the responsibility of the nurse to search for methods to decreaee

the distress of the newegrn.-£thological methsds are feasible in the

NICU environment and improved the assessment skills of the

~ tnvestigator. ‘Many types of behaviors could be videotaped to use as

teaching aids. As nurses learn more—about infants' behavioral and

physiological responses, assessment’ of newborns will 1mprove.
Limitations

Lack® of information on the-physiology of the pain experience 1s a

Jdimitation of any research project on pain. Ethically, pain cannot be\

inflicted on an 1nfant,in order tvobserve cause and effect. ’51nce
infants are prelingual, one can only assume that the behayiors of
distress observed are associated with the infants’ actuallsénsottons of

pain. In this context, pain may be viewed as a hypothetical construct
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': used to explain the cause of the behaviors of distress observed in the

-

. ‘_ subjects,. results cannot be generalized to the totai popu]ation of '_;i ‘

‘study, however, three infants prov1ded a suffiCient amount of data.

- infants.,v = _ o 4
‘ The primary limitation of this study is the sma]] number of}

'e subjects examined.\ A 1arge samp]e of behaviors was obeThed from each
| infant over .a proionged period of time to -prOVide an accurate-ii

description of each infant s behHViors However, with oniy three

surgery An infant s response to pain may also depend on the type ofv

| surgery, position of incision and S0 forth For th.s exp]oratory

8

-

Prob]ems Hith the cOding ystem and Recommendations

Several of the variabies in’ the coding system would have prOVided

more imformation if the - number of categories in the variabies wasv
increased For: exampie,’ thee infant’ s body positions were coded aswh |

either 1- right side or 2- left S1de . In most instances the infants o

newborn infants undergoing surgery ‘More indiVidua1 differences in

, S Lo
g response to pain may be found if more infants are studied after : ‘

heads were positioned on the right Side or ieft side but “the infants X

N

b dies were actuaiiy flat on the bed The categories for body'-'
pOSitions shou]d have inciuded siightly on the right Side b siightiy }"'

on the 1eft side and 'iying on  the back' (1;3,!- five categories

instead of two).

To. more accurateiy assess arm movements, categories shouid be

deve]oped for the wrist and the shou]der rather than simpiy the fingers

3
nd the e1bows Hhether the arms were on the bed or held in the air

t

e
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should-also be coded,' Categories for hip and knej/angies shouid also

gbe ‘added. e - : ;f

STeep states were difficuTt to code The infants did not exhibit‘

“behaviors of deep sleep’' as described by Bréteiton (1984) However,
it was. difficult at times to decide 1f they were exhibiting behaviorsv :

of ‘'active REM sTeep The Anderson Behav1orai State Sca]e [adapted:'

, from ParmeTTee and Stern (1972) and - Burroughs, Asonye, Anderson, &

Vidyasagar - (1978)] with - four categories for. s]eep may provide more

- 1nfonnation in future research /

| 74

The variabie 1nfant contacted' should be expanded and made more

. specific. “In particuiar, /éeparate variable for comfort measures;] =

| v.shouid be deveioped with a cétegory for each comfort measure used.

R

The 'noise’" variables were difficult to analyze using the present

method of coding, Threé yareab]eslfor noises occurring  at the “same

time was sufficient ‘in number but the categories were not specific

tvenough K more usefuT method for .analyzing noise Teve]s might be to=

use a sound spectrograph on a continuous basis that could be attached
to the portable‘computerized data collection unit Physiological data

and behav1ors cou]d then be analyzed in, re]ation to noise leveis It

was difficuTt ‘to judge noise Teveis from the v1deotapes alone since the

microphone on the camera onty picked up noises from one direction

s

NOises from behind the camera were muted

Another probiem with the coding system was that it did not‘

.- measure the degree of tenSion in the infants’ Timbs For instance the
‘researcher couid not determine whether the. infants had their hands fna

fist but relaxed or in a fist that was tightiy cTenched In further;ug'-

)
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research,rthe investigator may be able to observe and code tension in
the Timbs while at the bedside. | _ |
 As. much coding. aslpOSSibie'shouid'be done'at the bedside as-a
~reliability check with coding done from the videotapes Behavioral
states for instance, may be easier to code at the bedSide rather than

from the videotape> ‘e‘ﬁnvestigator found, as did Sackett et a1

Problems with-cei1é€%in95pﬁ§siongjcai‘oata

As mentioned previous]y, respiratory rate was not used in
analysis since it was difficult to place the e]ectrodes in the éorrectv
. place on the abdomen and chestF-m,order to pick up respiratory rate -
accurately. A carbon dioxide spectophotometry,breath détectionfmonitor}
“(Tri Med"Slli has been used by Thomas et  al. (1986) tolvmore
successfu]ly determine respiratory )%te continuously for up to eight

-

“hours. Al signa]s from the monitor were conveyed to a///ortabie
computer. R A

Areas'for Further Research

Ethoiogicai methods are usefui for. nurses to 1earn more about the

" pain experience of the newborn as we]i as other aspects of 1nfant

| behavior and _a- mu]tivariate approach ‘appears  to give the mostvﬁ
- information (OWens, 1984). The first step in further research however,

must - be 'adjusting the coding_vsystem as previously discussed and
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reiiabi]ifym énd va]idity testing of fhe coding system{l Also, " a .
‘differentfmethod,such as the one deseribed~by Thomas (1986)_must be

found for 'Measuring respiratofy rate The next step in  further .

research would be to use the cod1ng system on a 1arger sample of nonmal-f
fullterm newborns requ1r1ng surgqry and develop1ng the taxonomy further-
1f‘necessary. Sequential analyses  (Bakeman, 1978) shou]d also bé added
in order.to examine sequences i behaviors as well as}behaviors.thgt
~occur at the same time. o . S ~'—?-. |

Us1ng-data from a larger sample of infants fhen, the following
areas of research could be explored. _

1.  Examine in?ent'behevioral'and physio]ogieal responses aft;r
various . types of surgery to detérmine responses to dffferent kinds of
pain or locations of pain. | ﬁ i

2. Exanine infant behaviora1'and physio]dgjcal responses before
and after ana]gesits to’determine effects of analgesic and" how long
“these -effects 7last. Pharmacological studies of analgesics could be
~conducted in oon3unction‘wfth behavioral and'physioiogical‘studies.

o 3. Examine infant behavioral and physiological responses before
~and affer comfort measures given by nurses or family.members such as
- soothers, strokino,‘patting,;taiking dnd singing to the 1nfant,‘mos1oﬂ
therapy, - therapéut?t-¥~¥ouch and - transcuteneouso electrical nerbe
stimulation (TENS). . | | |

Otber queetions that may ‘be “asked when a larger sample is
obtained are: - | . R ;¥_,”.;___;." -

1. Does every newborn>”yndergo1ng surgery have acute : pain

episodes oostoperatively that are unrelated to external stimuli? What
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events or behaviors precipitate episodes of sudden acute pain?

2. Do 1nfants who have been - born by. caesarian section or whose

-—

mothers rece1ved meperidine prior to delivery consistently exhibit 1ess
.vbehaviors of distress if undergoing surgery in- the first three days

after birth? L

P

3. Are the 1nfant§“toes, feet and 1eg§ better ind1cators of

distress than the fingers, hanos, and arms?
4. Will ‘the amount of time parent§ spend comforting: their

infents increase if they are taught comfort methods and what behaviors

to watch for to determine the effects of the comfort? -

-

Summary =

-

There 1is a controversy -over the extentf'to‘ which -newborns
experience pain and if newborns require’enalgestc - Thus far research
has focused on the examination of the newarn S. behav1ora1 response to
acute pain. ep1sodes such as hee]sticksl and c1rcumc1S1on, No
information 1s available however‘on the newborn's response €§ subaoute
or long term pain such as that resulting from surgery. . ©
’ Nurses caring for infants sometimes recognize behavioral cues of
infants in distress and verify these observations with physica] dndices

| of,pain. However, these behavioral cues have not been systemati;ally"
- examjned and_ documented.  Currently no methods are a?ai]able to
evaluate the pain experiénce of newborns. The . purpose 6f this
exojOratohy study was to begin to‘desoribe the -newborn’s behavioral and

phyS101ogica1 responses fol]bwing‘ chest surgery using etho10gica1'

methods.
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Three normal ful]tenn ma]e infants were videotaped for 12 hours‘
beginning 24 hours after chest surgery. Heart rate and biood pressure
_ were also recorded by a portable computerized data coiiection unit.
Care of the infants was not affected by the study. ' .

Using a coding system developed for this project, the'firstizo
seconds of ~each minute _were coded .in two second intervals. An
interrater ‘reliability index of 0.85 was obtained as well as aﬁ
intrarater reiiability index of 0. 84

Data ~on infant behav1or were ‘entered into a computer for
anaJysis. Three methods were tsed to _ analyze_— the behayiors:
descriptive statistics, observation analysis and factor analysis. Six .

factors accounted for 63.9 percent of the variance for Infant I 65 5

percent of the variance for Infant II, 70 3 percent of tﬂe variance £or ;}.‘

AR .v.v‘f»

Infant III and 61.6 percent of the variance: for the combined\data of
all infants. Reso]ts of 'the analyses revealed that the infants
exhibited.blhaviors of distress such as a slight frown, eyes shut and
legs . extended indicating a ‘subacute. pain experience as well. as
behaviors .of distress such as frowning, crying, eyes shut and ieg
movements /indicating an acute‘pain experience. Individual differences

in behav or were also idéntified; The resuits of the physiological

data were! inconciusive.

he contribution this study makes to the literature on the. pain

/

experience of the newborﬁ‘ﬂ?f’the description of the subacute pain

experience as well as the acute pain episodes which were unreiated—to*VV“*‘“
externa1 stimuli This study has ‘also shown that videotaping infant

behavior can be‘accomplished in NICU without interfering with 1nfant
, — : Ly
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The study of the pain experience of the newborn is essential in

et

care. )

order to 1mprove care for the infant. Nurses are‘ the health care

°professionais ‘who shou™ Le undertaking the study of pafn management in-

@
the newborn since nurses are responsible for administering analgeSics

5 -

and providing non- pharmaceutical comfort meacunes to the infant. "Many
types of behavior could be videotaped to use asﬁngaching aids to
improve assessment of the newborn. . C Y ‘

Lack of information on the pain experience is a limitation of any

study on. pain. The majorllimitation-of this'study is the small number

‘ of subjects. Morecindividua1.differences may be found if more infants

ffare examined‘ postoperatively as. well as. different responses to

different -kinds and locations of incisions. Problems with the coding
system are outlined and recommendations made for future use of the
coding system. |

“The next step in further'research is reviging the coding-system,

finding a different method for measuring respiratory\\rate anY, the

examining:_a~ larger- sample of normal fu]]term newborns requiring
! . 0 -

surgery. \Seguentiai analyses should also be added to data anaiysis

methods.. With data on more subjects, areas such. as responses to-

different kinds and locations of pain, responses to analgesics, and -

“agp..
responses to comfort measures may be examined. ““
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INFORMED CONSENT FORM

PROJECT TITLE: A Description of the Postoperative ~Response of
Lo o ‘Newborns.- RO - "

RN

. e ‘ L - :
INVESTIGATOR: Judith J. Coté, R.N., B.Sc.N.. \\\\ '
~ ' Graduate Student, University of Alberta \
Staff Nurse, University Hospitals. T
Phone: 436-4392 : ‘ -
ADVISOR: ' . ~ Dr. J. Morse, R.N., Ph.D., Ph.D.
S Associate Professor, University of Alberta,
- Clinical Nurse Researcher, University Hospitals.
Phpne: 432-6250

~ Little is known of the postoperative experience of infants.

Infants cannot communicate their needs and, if the infant is receiving
respiratory assistance, he/she cannot express discomfort by crying.

“The purpose of this research is to describe the responses of the infant -

after surgery. Behavioral responses and responses of the infant's

pulse, respirations and blood pressure will be ~analyzed. The

. information will increase nursing and medical understanding of the

- infant's behavior postoperatively’. L »
_ SRR AR N e .

1]

“Routine care of the infant will nof be interrupted by

- . participating 1in this research+— Medications for the postoperative

relief of discomfort and other medical or nursing care will continue to
- -be 'provided. However, to permit an unobstructed view of. the infant,
--the infant will be cared for under an-overhead\warmer, rather than in

~ an isolette during videotaping.

"Eachiinfant w111 be videotaped for ¥2 hburs,;begfnning 24 hours

- after surgery, to allow for effects of the anaesthetic to wear off and

- the infant's condition to stabilize. A recording of the infants"
- pulse, respirations and blood pressure will also be taken for 12 hours.
There will be no apparent risk to the infants and all information
will be coded so the information gathered cannot be identified with the
infants. The infants' names will not ‘appear in any documents or
- reports. : T ‘ _

« | The _infants “may not directly benefit from involvement in this

project, but * information gained through their involvement. = may

- contribute to a greater -understanding of care of the infant after -
- surgery. S o . - , c
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I/WE HEREBY AUTHORIZE Judith J. Coté to videotape my/our infant

v . (Name), and record his/her pulse,
respirations and bTood pressure for.the above stated purpose.

I/RE UNDERSTAND that I/we are free to withdraw consent and terminat
my/our infant's participation at any time without penalty. - v
I/WE HEREBY waive all rights that we or our infant have to.any claims-
for payment in connection with any presentation of these recordings.

This release is made with the understanding” that these recordings may

be used and reused for educational, research/scientific and other

institutional purpeses inciuding publication.

FS

——

}

- I/WE HAVE BEEN GIVEN THE OPPORTUNITY TO¢ASK_hHATEVER QUESTIONS I/WE
DESIRE AND ALL SUCH QUESTIONS HAVE BEEN ANSWERED TO MY/OUR SATISFACTION

DATE: e
s‘tsmn@ | \
SIGNATURE: ____ 4 | \ -
NI.TNESS:, L o \
o T ,
- :\
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INFORMED CONSENT FORM FOR NURSING STAFF
AUTHORIZATION CONSENT AND RELEASE FOR RECORDING ’

4

PROJECT TITLE: A Descript1on of the Postoperat1ve Response of
Newborns. :
INVESTIGATOR:  Judith J. Coté, R.N., B.Sc.N.

Graduate Student, University of A]berta
Staff Nurse, University Hospitals
Phone: 436 4392

ADVISOR: Dr\ J. Morse, R.N., Ph D., Ph.D.
- Asspciate Professor, University of Alberta,
Clinical Nurse Researcher, University Hospitals.
Phone: 432-6250

AUTHORIZATION '
1 hereby author1ze Judith J. COté to take videotape record1ngs 4
, (participant)

" CONSENT

) herr;y' consent to allow my first or- 'given name and do not
consent. to allow. my surname to be associated with any of these
recordings. .

RELEASE :
T 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 may be
used and reused. for educational, research, scientific and = other
“institutional purposes fnc1uding publication E '

DATE:; : ' | B PtAcE:

LA
W

SIGNATURE: ° R A

WITNESS: o

t
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DUMMY VARIABLES USED IN FACTOR ANALYSIS
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13.

14.
15.
16.
7.
18.
19..
20.
21.

22.
23.
24,
25.
26
27.
28.

29

30.

- DUMMY_ VARIABLES. USED IN FACTOR ANALYSIS

Smooth Forehead

Slight Frown

Frown

Right Eye Open :
"Right Eye Slightly Open
Right Eye Shut

Left Eye.Open

Left Eye S1ightly Open
Left Eye Shut

Mouth Relaxed Shut
Mouth Relaxed Open
Soother in Mouth

Mouth Distressed (Included

'Crying')

'Grimace';'

Sucking (Included 'Sucking' and Suck1ng Soother')

Left Fingers in a Fist ~
Left Fingers Extended .
Left Arm Tightly Flexed
Left Arm Extended

Right Leg Tightly Flexed
Right Leg Extended

115

'Corners Down', and

Movements in Right Leg (Included 'Pu]ls_Knee Up', 'Kicks',

'Pulls Up and Kicks' and 'Stretch')
*Left leg Tightly Flexed

Left Leg Extended.
Movements in Left Leg
Active REM Sleep
Drowsy

Wide Awake

Crying

Care Given (Included Repositioned'
Given' and. 'Touching Equipment ) ~

Comforted

»8‘

'Diaper'Changed';

‘Care
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EXAMPLES OF SEQUENCES OF BEHAVIORS OF ACUTE DISTRESS
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INFANT 1

Time
19:59:16

19:59:25
20:00:25

20:00:34
20:01:16

20:01:20
20:03:06

20:03:12

P

EXAMPLES OF SEQUENCES OF BEHAVIORS OF ACUTE DISTRESS

Behaviors ' _

Sleeping

Frown

Cry ’

Knees up, toes extended, feet flexed
Legs down

Relaxed

. Sleeping

~Lt. toes extended,.moves Lt. leg slightly

Frown

Cry

Toes extended

Legs stretched

Lt.-arm up, fingers curled L""
‘Rt. knee up - %

Lt. knee up

Two fingers extended

1

"~ Lt. leg stretch

Rt. Teg stretch

Rt. knee up

Legs stretch -

Legs relaxed

Toes extended, mouth corners down, f1ngers ina fist-.

Sleeping

Frown, mouth corners down fist

Toes extended, Lt. knee up, arm down, cry
Rt. knee up _

"Lt. toes curled, Lt. foot flexed

Legs relaxed, frown, mouth corners down

Awake

Extends fingers

Frown

Cry

Arm pulled in

Toes extended

Lt. foot tightly flexed
Lt. knee up

Rt. knee up . . . :
Fist -

Lt. knee down ' j
Legs relaxed, mouth corners down; frown, toes relaxed
Two fingers remain extended

-
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20:16:00

Awake
Squirm
Frown

Slight cry

Eyes shut

ns -
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APPENDIX D
ILLUSTRATIONS OF INFANT BEHAVIORS
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INFANT 1 )

thaviors of Subacute Distress

-
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INFANT I1

Behaviors of No Distress (Sleeping)
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INFANT III .

Behavjors of Subacute Distress

Behaviors of Acute Distress
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