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Abstract.

Debate surrounding the issue of pain management in neonates has mushroomed over the
last ten years. Previously held beliefs that neonates do not feel pain because their
anatomical make up is different from that of an adult, and that they do not remember pain
therefore there is no need to relieve it have been demonstrated as erroneous. Studies such
as Volpe (1981), Gilles, Shankle and Dooling (1983) and Beyer and Wells (1989) refuted

previously held physiological misconceptions. Anand and Hickeys’ 1987 study did much

to raise our awareness of the deleterious effects of unrelieved pain in neonates.

The impetus for the present study was the wish to improve analgesic techniques in one
such group of infants - postoperative neonates. Valid assessment is foundational to

improving analgesia and measuring the efficacy of interventions thus broadening our

knowledge of safe, effective methods of preventing undue pain in newborns.

The research presented here follows four distinct phases. The primary aim of the research
was to develop a pain assessment tool. This was initially developed by use of an
observational research technique, watching and cataloguing the behaviour of newborns
(n=235) over a number of hours in their home environment. Video recordings of normal
neonatal behaviour and development were also viewed and empirical evidence from
neonatal behaviour experts such as Wolff (1966), Brazelton (1977) and Trevarthan (1977)

was drawn upon to provide a detailed overview of neonatal behaviour.

vii



Observations were then made on a surgical group of babies (n=34) around normal
caregiving episodes. Each observation lasted a number of hours. Some of these episodes

were videod for later viewing by 3 clinical psychologists.

The qualitative data collected from the observations of these babies (n = 59) was
transcribed. The unstructured observations of both real life and video recordings collected
by pen and paper provided rich, descriptive information to be analysed qualitatively.
Glaser & Strauss (1967) term these “field notes”. The field notes were then reduced in
order to summarise the information by teasing out themes around which behaviours were
clustered (Miles and Huberman 1984). These categories were organised into a detailed

scoring system. This was called the Liverpool Infant Distress Score (LIDS).

Following initial development the scale was subjected to rigorous reliability and validity
tests. After piloting the scale on a further 10 babies undergoing surgery, adjustments were
made to the initial scale. The scale was then applied to 31 babies in the peri operative

period and a control group of 10 non surgical babies. Validity of LIDS was demonstrated.

The value of an assessment tool such as LIDS also lies in its ability to be reproduced
consistently and accurately by differing carers. (Melzack 1984). The next part of the study
addressed this issue. By teaching the scale to a group of 4 nurses and testing their scores

over a number of assessments, inter rater reliability was demonstrated.
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The final phase of the study compared the subjective scores of two groups of nurses - one
experienced neonatal nurses, one paediatric nurses- to the more objective LIDS scores.
The results from this final phase of the study suggest that despite an increase generally in
nurse awareness regarding pain cues in neonates, patn assessment is still open to

subjectivity.
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CHAPTER 1.

Introduction and overview of the Thesis.

This chapter will give an overview of the thesis, looking at background theory and
issues relating to neonatal pain. A brief outline of the study rationale, method and
results is presented. Thesis layout is also discussed. The chapter then provides an
overview of the study undertaken to develop and test the reliability and validity of the
Liverpool Infant Distress Score. Firstly an account of the steps taken to collect data
regarding infant behaviour both in painful and non painful circumstances is given. This
data was orgamised and classified into the LIDS. The chapter will then proceed to the

second stage of the study and discuss how issues related to the reliability and validity

of LIDS were addressed.

1.1 Background research.

Perhaps no issue in neonatology has over the past ten years become more controversial
than the issue of pain recognition and management. The issue of whether or not
neonates feel pain has been debated for centuries, as has the question of whether
analgesics should be routinely used with this age group. Misconceptions held by many
included the belief that neonates, because of their immature nervous system, did not

have the anatomical connections necessary in order to conduct painful stimulli.

Another popular misbelief was that even if neonates could feel pain, having no

previous experiences to interpret the sensation they thus could not perceive pain.



Alongside these misconceptions ran the problem that even if neonates could feel and
perceive pain, there was a lack of understanding about how it could be relieved. Fears
for the safety of the infant if opiates, with their potential for respiratory depression,

were used led to minimal or no analgesia being prescribed.

We virtually all experience pain as adults, and many infants are exposed to expenences
which older children and adults would describe as painful; these include heelpricks for
blood sampling, cannulations and injections, as well as minor and major surgery.Yet
Elander and Hellstrom (1992) demonstrated great differences in the number and
frequency of analgesia doses given to children and adults undergoing comparable
cardiac surgery. In a cohort of 100, children received far fewer doses of analgesia and
over a shorter time span than adults. Marshall (1989) explains such occurrences as
being due to the fact that children, and in particular infants, are pre verbal and do not

have direct ways of saying when something hurts. All this had led to the problem of

neonatal pain being largely ignored.

1.2 Changing perceptions.

Peutrell (1992) postulated that we needed to assume that what is painful for the adult
would also be painful for the infant. Studies such as Volpe (1981), Gilles, Shankle and
Dooling (1983) and Beyer and Wells (1989) refuted previously held physiological
misconceptions. Anand and Hickey’s 1987 study did much to raise our awareness of
the deleterious effects of unrelieved pain in neonates. A number of research studies

further demonstrated that neonates do respond behaviourally to pain. Measures used

included facial expression (Grunau and Craig 1987), cry (Johnson and Strada 1986 ),



motor responses ( Franck 1986) as well as physiological changes in relation to heart

rate and respiratory rate (Field and Goldson 1984) and increased palmar sweating

(Harpin and Rutter 1982).

Gauvray, Jolivet and Vielh in 1977 had called for more physiological, rational data
rather than philosophical statements to support changes in pain management practices.
Together with such changing views has come the desire to improve analgesic

techniques in children generally, and in neonates in particular.

Anand and Hickey (1987) emphasised that further studies on pain, particularly in
infants, needed to utilize diagnostic and therapuetic procedures already part of

newborn care, in order to protect the rights of the patients being studied.

1.3 Initial aim of the study.

The impetus for the present study was the wish to improve analgesic techniques in one
such group of infants - postoperative neonates. Prior to the study commencing
paracetemol was the standard analgesic drug prescribed after surgery. This was
considered one of the relatively few “safe” drugs for use in neonates. It can have good
analgesic properties when used regularly and proactively to prevent pain. However it
was mostly prescribed as a PRN drug- that is to be given when necessary. Due to the
wide variations in judgements, “when necessary” in practice translated as “as little as

possible”. Considering some of these babies were going for major abdominal or

thoracic surgery, improvements in the use of analgesia were overdue (Choonara 1992).



The initial study aim therefore was to measure which analgesia was most effective

while still remaining safe for neonates in the peri operative phase. The drugs of choice
were Paracetemol per rectum, the control, and Morphine, the experimental drug to be
given intravenously. The hypothesis was that Morphine would provide more effective

analgesia in post operative neonates. Whilst Morphine was accepted as an effective
analgesic drug widely utilised in other areas, its use in neonatal pain management was
limited due to its perceived potential to cause resptratory depression. The research

instigator had widely studied neonatal pain and metabolism of morphine, and

postulated its safer use as a continuous intravenous infusion.

1.3.1 Change of study direction.

The author became involved in the study as the nurse researcher who would monitor
pain levels of the study babies, in order to compare the efficacy of the two trial drugs.
The pain scores were to be collected on two groups of babies in the post operative
phase: one group had been given paracetemol, and the intervention group had received
morphine. In order to collect the data a pain assessment tool adapted from a study of
non acute postoperative pain in infants was to be used (Attia, Amiel- Tison and Mayer
1987) (Appendix 1). Once the study commenced and I had measured 13 babies in the
peri operative period, it became apparent that the tool available with which to measure
the pain scores was not sufficiently specific and detailed. I was attempting to measure
subtle changes in behaviour using general parameters each of which had scores of

0,1,2. The detail regarding behaviours which would score 1 not 2 were not specific

enough to make decisions. For example there was very little guide as to the difference



between a score of 0, 1 and 2 within the facial expression of pain category, the choice

&

being between “calm” “intermittent” and “constant”.
This meant a subjective opinion was involved. A search of the literature at the time
revealed no better tools available. Thus the study took a backward step. This is not an

uncommon occurrence in research. I began to concentrate on developing a tool

specific enough to show and measure the subtle differences in the babies’ pain

behaviours.

1.4 Aims of the research.

The primary aim of this research was to develop a pain assessment tool. This was

initially developed by use of an observational research technique. This was called the
Liverpool Infant Distress Score (LIDS). Following initial development the scale was
subjected to rigorous reliability and validity tests, a necessity in the formation of any

assessment tool.

The second aim was to consider the use of this scale in clinical practice in order to help

improve the management of neonatal post operative pain.



1.4.1 Thesis overview.

Chapter two firstly provides a number of definitions of pain. The number of such
definitions highlights the inherent difficulty there 1s in recognising pain in anyone other

than oneself, It then further examines the historical background to pain management in

neonates. This chapter focuses on healthcare workers’ perceptions of pain in this
vulnerable group and provides a rationale for the formation of an objective neonatal

pain assessment tool.

Chapter three explores the basis for the earlier misconceptions and subsequent
changes in philosophy regarding neonatal pain. An overview of the anatomy and
physiology of pain in adults is followed by a consideration of the anatomy and
physiology of neonatal pain. The chapter then explores the dimension of the pain
experience in relation to perception and response. Once again the format is to review
this in relation first to adults before exploring the differences and similarities in

neonates. The interruptive powers of opioid analgesia to the perception of pain are

reviewed.

Chapter four orientates the reader to the difficulties in assessing pain in a pre verbal
group and discusses the three main methods which have been utilised in an effort to
assess pain objectively:

biochemical markers

physiological indices

behavioural parameters.



The chapter then explores neonatal behaviour in general before specifically discussing
the literature regarding those behaviours which have been studied in direct relation to
pain. Finally the chapter contains a review of nurse’s ability in relation to pain
assessment and pain assessment tools available at the outset of this study. This leads to

a rational argument for the development of a multi-dimensional behavioural pain

assessment tool for neonates.

Chapter five considers methodological issues surrounding the use of an observational
technique and includes ethical considerations. It also considers the concepts of

reliability and validity in relation to tool formation.

Chapter six provides an overview of the methods used. The study progressed through

four key stages and these are described.

Chapters seven, eight, nine and ten take each of these stages separately and provide

a full discussion as to the method, sample, results, analysis and application of such

findings.

Chapter eleven summarises the research study and provides the reader with an overall
discussion. Recommendations for both future research and implications for clinical

practice are also presented.



1.5 Introduction to present study.

1.5.1 Researcher background.

My nursing background was entirely in the neonatal and paediatric intensive care fields
and this provided a breadth of practical knowledge and awareness from which to start
the research. Nurses are adept at observing and identifying abnormal behaviour, and it
is often this largely intuitive process, based on both knowledge and experience (English
1993), which leads to first identification that an infant is “not as well as he/she was”. It
must be said that although as a nurse I had considered myself fairly proficient at
recognising signs of distress in neonates, once the study was underway and knowledge

of pain increased I began to realise just how much had been missed over the years.

While 1t 1s acknowledged that the use of the personal pronoun in academic work s not
common, the research reported here developed directly from my clinical practice. As a

nurse researcher I was consequently very involved in the development and progress of

the work and it’s effect on practice. The first person is therefore used throughout.

1.5.2 Observational study.

The study involved initially watching and cataloguing the behaviour of 25 newborns in

a variety of situations in a normal environment. These 54 episodes included watching



babies at home, 1n hospital but not for surgical intervention over a number of
consecutive hours, and by viewing video recordings of normal infant development. The
babies were sleeping, having nappy change, awaiting feed, being held and
demonstrating developmental cues. From these observations a baseline knowledge of

babies’ normal behaviour was formed. Empirical evidence from neonatal behaviour

experts such as Wolff 1966, Brazelton 1977 and Trevarthan 1977 was also used.

Neonates admitted for surgery (n=35) to the regional neonatal surgical unit were then
observed both pre operatively and post operatively each over a number of hours. The
babies were studied intensely during the first three days post operatively. None of the
babies was ventilated. This was because ventilated infants are often given sedation

and/or muscle relaxants to aid ventilation which would mask behaviour. Again their

behaviours were catalogued.

1.5.3 Formation of LIDS.

Observing babies is remarkably enlightening. They do so much more than sleep. They
are not boring and each has his or her own individuality, reacting and interacting with
what is going on around them in unique ways. When the observed actions were
classified however, common threads could be seen among them. After discussion
between myself, clinical psychologists interested in the study of infant behaviour and
the consultant supervising the study, these actions were organised into a score system -
The Liverpool Infant Distress Score (LIDS). The score system is organised into eight

categories each with a 0-5 score along a continuum (Appendix 2).
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Any observation of behaviour, whether it is self recorded or recorded by others is open
to the subjective opinion of the observer. Carers can become adept at identifying infant

responses to certain events and patterns of behaviour can thus be seen. Organisation of
such intuitive, subjective observations into classified categories can lead to objective

description and identification of cues. Once the scale had been developed it was tested

for reliability and validity.

1.5.4 Validity and reliability tests.

Construct validity was ascertained in three studies. Firstly infants operated on for
major,moderate and minor surgical interventions were compared for pain scores over a
period of 48 hours post operatively. Their scores were not significantly difterent,
although they were high immediately post operation decreasing to a low level by 48
hours. This suggested that a minor operation may be as painful for an infant as a more
major one. In all cases however LIDS pain scores decreased as healing took place.
Individual record analysis showed markedly lower scores following the administration

of analgesia. Both these results supported the validity of the score.

The score was subsequently tested on a number of post operative neonates and a
control group of neonates who had not had surgery. Statistical analysis of these scores
demonstrated, as expected, the scores for the control group were significantly lower

than those of the surgical groups over 43 hours providing good evidence of construct

validity.

11



Inter rater reliability studies following teaching of the tool to four nurses and a clinical
psychologist produced correlations of 0.82- 0.95 (mean = 0.87 ) indicating it was

reliable.

Finally the scores for a number of babies using LIDS were compared with the
subjective scores, using a visual analogue scale, of two groups of nurses. One group
were experienced neonatal intensive care nurses and the other group nurses working 1n
a surgical ward with neonates. Analysis showed many differences between the scores
nurses allotted to the same baby, differences not only between the group but between
individuals within the group highlighting the discrepancies between individual pain

assessments.

SUMMARY

The ability to relieve pain in those patient who cannot tell us of their pain verbally may
be enhanced by objective assessment. This chapter has presented an overview of the
present study which is an attempt to provide such an objective pain scale for use within

neonatal surgical care. The following chapter presents the historical background to the

management of pain in infants.
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CHAPTER 2.

Historical background to neonatal pain management.

Babies were thought by some in the past not to feel pain and although attitudes are
changing this is still sometimes the case today. In considering reasons for this conflict

in beliefs a number of areas need to be addressed:

e perceptions of staff caring for neonates in potentially painful situations;

e the immature development of the neonates’ physiological and biochemical systems;
e the neonates’ cognition of pain and neonatal behaviour;

e the ability of staff to recognise and manage pain.

Each of these areas will be reviewed in turn in order to address the key questions:

" Do neonates feel pain? If so what can be done about it ?”

This chapter will review the literature surrounding healthcarers’ ability to assess and
manage pain in neonates and provide a rationale for the change in attitude toward the
need to limit pain in neonates. It begins however by introducing the reader to a number
of definitions of pain. The fact that there are so many ways of defining pain
demonstrates how difficult a concept it is to interpret. This inevitably has an effect on

our ability to appreciate it objectively in another.

13



2.1 Definitions of pain.

Historically Descartes described pain as a spark from a fire that stimulated threads in
the skin to ring bells in the brain. While we now appreciate this was a very simplistic
view of pain, attempts to describe the experience in another are difficult.

The International Association for the Study of Pain (IASP) (Merskey, Albe Fossard
and Bonica 1979) has produced a widely used definition taking into account the

components of both sensation and emotion:

“An unpleasant sensory or emotional experience associated with actual or

potential tissue damage, or described in terms of such damage.” (pg.249)

Perhaps one of the best definitions in relating ones ownership of ones pain 1s
McCaffery’s (1972) widely used phrase - pain is what the person experiencing the pain
says it is, occuring whenever he says it does. In directly applying this to children’s pain
Liewellyn (1996) clearly points out the problem of children not always speaking of
their pain. Even behavioural cues from children may be misleading as they employ
coping strategies and dissemble. It may be argued that neonates are the least able to

mask pain. However they are only able to “speak” their pain behaviourally.

14



2.2 Types of pain.

Acute pain is a negative, subjective response to an unpleasant, noxious, tissue
damaging, or potentially tissue damaging experience. Acute pain is usually highly
localised, sharp and transitory and is experienced during a traumatic procedure or

spontaneously as a result of colic etc. Chronic pain is intractable and persists over a
period of time - normally considered to be over three weeks. It 1s generally associated

with specific disease processes.

Post operative pain does not fit neatly into either of these categories, lasting often for
2-3 days post operative. It is also a mixture of deep somatic pain arising from

stretching muscles, tendons and ligaments; visceral pain generated by organ

involvement, and the brighter more localised pain of a skin incision (Melzack 1984). It

is this type of pain experienced by neonates that is the focus of the present study.

It may be seen from the above how many variables there are to consider when

assessing and managing pain in neonates.

2.3 Healthcarers’ ability to manage neonatal pain.

When we can accurately measure another’s pain then we can treat it more effectively

(McCattery 1983). However management is hampered by the fact that pain represents

a host of experiences which are unique and subjective for each individual (Price 1990).

15



It follows therefore that the better our understanding of pain in others, the greater our
decision to use pain relief (Cleminson1986). In 1991 Bush and Harkins asked the
pertinent question whether the developmental differences between infants and older
people were so profound as to make it “improper to speak of pain in infants? ”(pg 4).
Purcell-Jones, Dorman and Sumner (1988) called for medical staff to develop the
confidence and knowledge to prescribe appropriate analgesia for neonates. Elander
(1992) postulated that analgesia is given less readily to younger or older age groups
because they are simply less able to communicate their needs. Shapiro (1993) adds that
the limited number of valid and reliable neonatal pain assessment tools needs to be

extended in order to improve pain management in this group.

Mc Laughlin, Hull, Edwards, Cramer and Dewey (1993) studied the attitudes and
practices of neonatal physicians and reported that in contrast to previous studies most
now believed that neonates do feel pain. Previously Swafford and Allen (1968)
reported that children needed little analgesia for they tolerated pain well. Franck
(1987) documented that 50% of the nurses she surveyed felt neonates did not
experience pain in the same way as adults, feeling pain less intensely. In a survey of
352 neonatal physicians, McLaughlin et al. (1993) found most believed neonates did
perceive pain and should receive anaesthesia and consequently they administered per-
operative analgesia much more readily. However post-operative analgesia was used

less, mainly because post-operative pain was less readily recognised and reported. This

was similar to earlier studies demonstrating less analgesia was given to infants and
children post operatively (Beyer, DeGood, Ashley and Russell 1983; Elander,

Lindberg and Qvarnstrom 1991). McLaughlin also found however, that post- operative

16



pain relief was vanable and subject to the ability to recognise signs of pain in the post

operative phase.

Brill (1992) believed that the ability not only to appreciate pain in another but to be
able to assess and respond with appropniate treatment is an essential attribute for
neonatal nurses. Craig and Grunau (1991) identified a substantial lag between the
rapidly developing understanding of pain in the very young child and its application in
practice. Bonica in 1980 had identified exactly the same problem. In a recent study by
Nagy (1998) the cffect of nursing nconates in pain on nurses’ psychological state was
examined. Nurses working in nconatal units and other “high tech” areas are shown to
experience high stress levels. This study compared the levels of stress between
neonatal nurscs and nurses working in a burns unit. Pain generated greater anxiety in
the nurses working within the burns unit but they also had a greater sense of personal
competence and control over the management of such pain. The neonatal nurses did
not feel such control and this factor contnbuted greatly to their stress. Lack of
objective assessment tools in order to effectively demonstrate pain in neonates and
monitor the adequacy of instigated pain relief techniques was identified as a factor in
diminishing their confidence. Bucknall and Thomas (1997) studied a group of 230
critical carc nurscs with regard to their decision making. They found generally that
although the nurses were often more knowlegeable than SHO’s they lacked the
confidence to make decisions themselves on patient care. Hodgkinson, Bear, Thom
and van Blaricum (1994) in their report on a method of relaying information regarding

a nconate’s pain, stated that nurses were ofien faced with difficulty in “defending and

validating their asscrtions™ that nconatces in their care were in pain.

17




It may be scen therefore that despite recognition of the pain associated with many of
the procedures nconates undergo, there has been a reluctance to prescibe analgesic
agents and thus rclieve it. This has been at least partly due to the perceived side effects
of some drugs (Lloyd Thomas 1990). Porter in 1989 1dentified the recommendation for

providing anaesthesia and analgesia for nconates as problematic due to the inadequate

information available regarding nsk/benefit ratio as well as for suitable dosage. The
greatest concern is regarding respiratory depression. Fears were cultivated based on
incorrect assumptions that children in general are at greater nisk of respiratory

depression and subscquent addiction to opioids (Mahan and Strelecky 1991).

SUMNMARY,

Healthcare professionals have adjusted their acknowledgement of pain in another from
being a nccessary part of illncss and hospitalisation, to being a phenomenon which can
and should be anticipated and managed so as to present as much relief as possible to
the patient. The public gencrally have begun to expect some form of pain management
as standard trcatment (Franck 1992 ). Why then do some clinicians still believe that

infants do not fecl pain, and that it 1s neither necessary nor desirable to use analgesics
or anacsthetics dunng painful procedures? A number of reasons are used to justify

non-tfrcatment

e Nconates arc not sufliciently developed physiologically to feel pain.

e Thcy do not remember pain anyway so therce is no reason to prevent it.

18



o Health professionals deny the presence of pain as a coping strategy. Having

perceived pain in another implies a responsibility to relieve the pain, and there have

been perceived difficulties in relieving neonatal pain.

e There are difficulties in assessing neonatal pain.

Each of these issucs will be explored fully in the ensuing chapters.

19



CHAPTER 3

Physiological responses to painful stimuli and the perception of pain.

This chapter will provide an overview of the anatomy and physiology of pain.
Although there have been numerous theories of pain postulated, currently the Gate
Control Theory ( Melzack and Wall 1965,1988) is perhaps the most well documented
hypothesis. An overview of this thcory will be given. The chapter will then present the
literature surrounding the arguments about neonatal anatomy and physiology in
relation to painful stimuli. The chapter will finally introduce the reader to the
perception and subsequent expenence of pain in the human and how we respond to

these. This provides the final pieces in the jigsaw that constitutes pain - a multi
dimensional expenence encompassing both anatomical, physiological, sensory and
behavioural and experiential aspects. The chapter relates all these aspects to the
neonate, highlighting differences and particular problems. The chapter will also provide

a brief overview of how pain perception may be interrupted.

3.1 The nervous system and pain.

The nervous system is divided into two separate but interacting components: the

central nervous system (CNS) and the peripheral nervous system (PNS).

Pain perception begins with a sensory stimulus in the PNS, which is then transmitted to

and processed by the CNS resulting in perception of the pain by the person. Nerve

20



endings located throughout the surface of the skin (nociceptors) carry the sensory
impulses through a network of ncuroncs toward the brain. The velocity of the impulse
is influenced by the size of the nerve fibre and the presence of myelin along the fibre
sheath. Myclinated, or A-delta fibres have a greater conduction velocity than smaller,
unmyelinated C fibres ( Tortora & Anagnostakos 1987). Impulses are conducted from
one ncurone to another across a synaptic space due to the presence of chemical

neurotransmitters. These may be classed as excitatory or inhibitory transmitters.

3.2 The gate control theory.

The transmission of potentially painful impulses to the level of conscious awareness

may be affected by a gating mechanism. The gate control theory developed in 1965 by
Melzack and Wall postulates that pain impulscs arnive at the Substantia Gelatinosa
which acts as a gating mechanism by allowing a degree of modulation of pain impulses
to take place. Opiate receptors have been identified in the Substantia Gelatinosa and
the limbic system of the brain in which emotion ts interpreted, and naturally occurring
Morphine like substance cncephalins have also been isolated. The theory is based on
complex physiological arguments and, although it has its critics (McCaffery 1983), it
remains the most accepted pain theory today. Its greatest strength lies in the multi
dimensional approach it provides. Pain perception may be affected by emotion and
cognition as well as scnsation. In pain perception there is a real difference between
acute and chronic pain, as defined 1n the previous chapter. There is an important
conncction between unrelicved, or on going pain and the ability to cope. The

implication for nconatces is that as cognition is relatively undeveloped, the modulation
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of pain impulses 1s less hikely to take place. Hence neonates may experience more pain

than older children and adults.

3.3 Neonatal physiological arguments.

Without doubt the physiology of neonates differs from that of older children and
adults. Neonates have higher circulating endorphin levels and immature pain
conducting pathways and rcceptor systems ( Hatch 1987). This immaturity of the
nervous system led to traditional beliefs that neonates could not feel pain, could not
distinguish it from other sensations and could not remember it, all contributing to
ensuring it remained an underestimated and undertreated problem (Choonara 1992).

Strong statements from rescarchers, carers and parents brought pressure to change the
management of pain in this vulnerable group. For example Anand and McGrath

(1993):

“The present routine policy of ignoring pain in the very young and de-emphasising
the occurrence of pain in all children, needs to be abandoned and replaced with
routine measurement of pain in all age groups and the development of validated and

widely accepted ways of preventing and treating pain. " (pg. 40 )
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The underlying principles to examining the physiology of pain in neonates

can be grouped under three headings,
the anatomical organisation of neurones
the activity - the electnical and chemical phenomena involved

the sensory and motor processes that form a behaviour.

3.3.1 Anatomical considerations.

Traditionally lack of myelination has been proposed as an index of immaturity in the
nconatal nervous system. Volpes' (1981) work showed that complete myelination of
nerve tracts was not necessary in order to conduct painful stimulii. This work
counteracts the belief that nconates were incapable of feeling pain due to this

immaturity. Furthcrmore Gilles, Shankle and Dooling (1983) demonstrated complete

myclinisation of nociceptive nerve tracts in the spinal cord and CNS during the 2™ and
3™ trimester of gestation. Melzack and Wall (1988) note that the incomplete
myclinisation argument is simply wrong. Even in adults nociceptive impulses are
conducted primarily via unmyelinated and thinly myelinated fibres in peripheral nerves.
The intcrcostal distance is comparatively shorter in the nconate and therefore lack of
myclination of nerve fibres 1s compensated (Beyer & Wells 1989). Babies present well
before term with a full complement of the necessary ncurones and at 20 - 24 wecks

gestation the conncection 1s made between the cerebral cortex and the thalmus,
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synaptogenesis taking place (Anand & Hickey 1987). Such findings suggest that

neonates’ physiological makeup is sufficiently mature to feel pain.

3.3.2 Electrical and chemical considerations.

In addition neurotransmitters necessary to signal pain are present from relatively early
in gestation (8 to 10 wecks), although the question of when they are present in
sufficiently large quantitics to signal pain has not yet becn established (Fitzgerald
1993). It has been shown neonates mount a stress response to surgery (Anand et al
1985) which ts reduced by pert operative analgesia ( Gauntlett 1987). This is further
evidence that nconates respond to painful stimuli. Anand et al’s classic 1987 study,
demonstrating the presence of nociceptors before birth did much to raise our
awarencess of the deleterious effect of pain in the newborn. It is known that the
relationship between pain perception and injury is highly vaniable, and that this is due
to our perception of whatever clse is taking place at the time. Nociception is thought
of as the perception of pain due to actual or possible tissue damage (Anand and Hickey

1987).

Pathways which affect the perception of pain are the descending inhibitory pathways
from higher centres to the spinal cord. Wall and Melzack (1989) have studied these in
depth, and as discussed carlier, these inhibitory pathways are central to their Gate
Control theory of pain Fitzgerald (1985) postulates an increascd sensitivity to pain in

the nconate duc to the ncurotransmitters that enhance pain perception being produced

24



earlier than those endogenous opiates which dampen down pain impulses. Thus

neonates may feel even more pain than older children in similar circumstances (Anand

1988).

3.3.3 Behavioural considerations.

Both peripheral receptors and nociceptive reflex arcs are developed and functional
before birth. The latter are important, as the flexor reflex (1.e. the withdrawal of a limb
from noxious stimulation) appears to be a useful measure of CNS nociceptive function;
for example the threshold corresponds to perceived pain 1n adults, and this is also true
when analgesics such as morphine are given. Withdrawal reflexes in children are
exaggerated and occur at lower thresholds than those in adults . Similar responses are
secn in pre-terms where thresholds are much lower, particularly prior to 30 weeks
gestation. These findings are supported by work by Fitzgerald et al (1988) which
demonstrated a decreased cutancous flexor reflex threshold in premature infants less
than 30 wecks gestational age. Pre-terms showed increased sensitisation following
repcated stimulation, removed by local anaesthetic (Anand 1992). Although not

conclusive proof this might imply that nconates are if anything more sensitive to

noxious stimuli than arc adults.
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3.4 Pain perception.

Noxious stimuli travel along the A-delta and C fibres within the spinothalmic tract

toward the thalmus, hypothalmus and cerebral cortex where information about the

impulse is processed (Tortora and Anagnostakos, 1987). With cortical stimulation, a
particular type of pain at a particular intensity 1s felt. The ability to locate the source of
the pain is related to past experiences. Children learn for example, often through
negative experience, that fire is hot and hurts. Once pain has been perceived it usually
results in the manifestation of a pain behaviour. In adults this takes the form of
withdrawing from the source of pain, or resting the affected body part in order to allow
healing to take place. These two behaviours may be directly related to the purpose of
pain which is to protect the organism from further harming itself. The adult is also
usually able to verbalise their hurt and access some form of pain relief. Pain may be
controlled by interrupting the relay of the impulse between the receptor site and the
interpretation centre of the brain. This s usually achieved by drugs but may be
achieved by our own inbuilt dampcening down response activated by coping strategies,

surgery, acupuncture, massage or electncal stimulation.

3.5 Analgesia and pain.

Opioids produce their analgesic cffcct by binding to opioid receptor sites situated

throughout the central nervous system, thus mimicking the cffects of endogenous

opioid peptides Morphine is perhaps the most studied and most commonly used opioid
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for pain relief. It 1s wadely available, effective and cheap.The respiratory depressant
effect of morphine is well documented (Maguire and Maloney 1988) and ts most
apparent in nconates due to their higher proportion of Mu-2 opiod receptor sites and
may be enhanced even further according to Way (1965) by their more permeable

blood -brain barmer allowing the increased delivery of water soluble opioids (Morphine
being one) to the receptors in the brain. The risk of toxicity, with its sequalae, can be
lessencd however by the use of continuous infusion rather than intermittent bolus doses
(Choonara 1992), although the longer half life of the drug in the newborn may lead to
drug accumulation over time. Drug climination in neonates is also variable particularly
in the compromised ill nconate, therefore prediction of dose effect is difficult (Peutrell
1992). However nconates who arc undergoing such invasive intervention necessitating
opioid pain relief will usually be nursed in a controlled environment where observations
of vital signs may bc made regularly and the cffects of such drugs monitored.
Farrington, McGuiness, Johnson, Erenberg and Leff (1993) evaluated the efficacy and

safety of continuous infusions of Morphine sulphate in a group of 20 neonates post

operatively. The mean duration of the Morphine infusion was 34 hours (£ 15 hours).

No adverse rcactions were found in any of the babies and there was a significant

reduction in scrum beta-endorphin content following onset of the analgesia.

Paracctemol is another commonly usced analgesic with few contra indications. It is
uscd in nconatal carc and despite their immature livers can be given safely (Choonara
1992). Its best cffect is achicved if given regularly and as a pre emptive analgesia as
paracctemol exhibits a ceiling cflect. When the dose of the drug is increased beyond

that which achicves maximum analgesia, there is no further therapuctic effect.
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Therefore a more potent drug 1s required if analgesia has not been attained (Mahan

and Strelecky 1991).

3.6 Neonates and the pain experience.

There are difficulties if we attempt to apply McCaffery’s (1972) definition of pain — as
being what the experiencing person says, and existing whenever he says - to children,
let alone pre verbal infants. They do not or cannot always “say”. For this reason some
researchers have preferred to use the word ‘distress’ rather than ‘pain’ (Katz 1977).
However Anand and McGrath (1993) argue for the specific use of the word ‘pain’,
referring to the experience that is associated with actual or potential tissue damage.
Self-reports are not possible for nconates and very young children, thus behavioural
and physiological mcasurcments are nccessary to identify the unspoken cues given.
Thesc however have been subject to a number of attempts to disprove their reliability.
The fact that we do not require self-reports to believe in the perception of pain in
animals where stringent controls are applied to control potentially painful procedures

(ASAP 1986) makes its necessity when dealing with infants appear ludicrous.

The focus of rescarch has then centred on whether the behavioural and physiological
responscs associated wath this expenence can be differcentiated from those shown to
other ‘distressing’ expenences such as hunger, cold, overstimulation etc.In addition
Cunningham (1993) has disputed the interpretation of the phrase ‘subjective
expericnce’. She notes that the argument usually advanced by the proponents of the
‘infants can’t expenience pain” group, is that pain is a subjective experience: it is

intimatcly ticd to consciousness and the ability to think about events. Neonates cannot
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do this, so all they are showing 1s behavioural and physiological responses to noxious
stimulation 1.e. they are not actually experiencing pain. Cunningham disagrees,
pointing out that by ‘subjective’ we mean that we can only infer others’ experiences
and sensations; we cannot directly observe them. All we can observe directly are
behavioural (including verbal responses) and physiological responses. Thus to doubt
that infants experience pain, is to refuse to use the analogies we use for older children

and adults to infer that they have the same experniences of pain that we ourselves do.

Outside a medical context , in a home situation, caregivers would be severely cnticised
if they did not respond to the pain signals of their infants. It seems that it is only within
a medical setting that the general belief that we should not hurt babies, or allow them
to be in pain if we can do something to prevent it, 1s suspended. This may be partly due
to the prioritisation of interventions doctors and nurses have. Page and Halvorsen
(1991) state that pain is given a low priority by nurses in Paediatric Intensive Care
Units (PICU) who see resuscitation efforts as more important. While no one belittles
the necessity to provide resuscitation quickly and effectively, Hall (1995) argues that
the two need not be mutually exclusive and pain management should be more highly
prioritised. Lisson (1987) highlighted pain management as a critical ethical issue
because of its “capacity to de humanise the human person” while also recognising the
difficulties around treating a “subjective,qualitative experience” in an “objective,

quantitative, empirical minded healthcare environment.” Pg. 651.
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3.7 Neonates’ behavioural responses to pain.

The appearance of characteristic behavioural responses to noxious stimulation is seen
from birth in premature babies from at least 28 weeks gestational age (Martin, Glenn,
Padden and Berry 1995). Darwin (1872) was one of the first to argue that these were
important social signals to caregivers. It is crucial for the survival of the infant to be
able to signal to caregivers that potentially tissue damaging stimulation is occurring in
order that this can be removed. Darwin therefore argued that this ability would be
present very early in development. For this reason it could be argued, pain would be
one of the earliest emotions to be experienced. One school of thought held that infants
demonstrate their pain in a myriad of perceptible ways ( Keete & Gil 1986). Yet in
1986 Hatch and Sumner postulated that due to the neonates’ inability to react to
painful stimuli in a specific fashion and their higher circulating levels of beta
endorphins, they had a need for less analgesia than other groups (pg. 35). Several
studies have dispelled some of the myths surrounding this misconception. Barrier et al
(1989) demonstrated changes in behavioral cues centred around facial expression,cry
and movement by observing post operative infants. These changes differed between
two cohorts - one who had pre operative Fentanyl and another who were given a
placebo, supporting not only the existence of pain perception in neonates, but the
ability of analgesia to alter it. A similar study by Marchette, Main and Redick (1989),
randomly assigned infants undergoing circumcision to one of three groups. During
circumcision one group received routine care which did not include analgesia, and the

two intervention groups had either music or intrauterine sounds played to them. Their
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hypothesis was pain would be reduced in the intervention groups. Using physiological
parameters of heart rate, blood pressure and transcutaneous oxygen levels; and coding
of facial expression using the Maximally Discriminative Facial Movement Coding
System (Izard 1983), the forty eight infants were scored for pain. Although mean heart
rate was lower during the procedure for the intervention groups, facial expression

showed all three groups displayed pain behaviours. Many of the studies into neonatal
pain management hinged on neonates undergoing circumcision which in many centres
was carried out without anaesthesia or analgesia. It 1s from these studies that changes

in pain management were instigated.

3.8 Neonates’ rememberance of pain.

The evidence to suggest that attitudes are changing and protocols for the prevention
and management of pain in neonates are growing, presents amid increasing evidence
that early pain experiences may have long term effects reflected in altered pain
thresholds later in life in pre term infants (Andrews and Fitzgerald 1994). Cohorts of
ex premature infants and control full term infants are being followed up at five year
intervals and differences are apparent in their attitude to and ability to cope with pain.
(Grunau, Whitfield and Petnie 1994). Significant differences in attitudes to pain have
been documented when such children are compared to their siblings. These range from
the youngsters who have been in Neonatal Intensive Care Units (NICU) not feeling or
responding to some degree of pain, to responding inappropriately to minor pain
stimulii. There were also significant differences in children depending on their initial

length of stay in NICU. Those with longer stays had the most response to pain. This
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goes some way to challenging the early belief that because neonates could not
remember pain the need to prevent it was less. Although these children may not
consciously remember the pain they felt as neonates, nevertheless their experiences

may have long lasting effects on their responses to painful stimuli in later life.

32



SUMMARY.

In a review of the neurobiology of pain development in newborns Fitzgerald and
Mclntosh (1989) conclude that the elements of the CNS required for the transmission

of painful stimuli are present in infants born at full term and pre-term at as little as 24

weeks gestation. The organisation and maturation of the system continues after birth.

The final argument has been whether neonates subjectively experience pain. This is
addressed in the second part of the chapter. Thus it may be seen that pain is a complex
phenomenon involving biological, psychological and social factors. It seems likely from
the evidence reviewed and presented here that neonates do experience pain and require
effective analgesia. Franck (1987) identified a need for nurses to have valid and reliable
methods for assessing neonatal pain in order to compare treatment methods and

establish standards.

Despite a change in attitude in considering the effects of pain on neonates there remain
considerable methodological difficulties involved in studying it. Furthermore ethical
and moral issues also need consideration, and can have an impact on the design of
research studies. Many of the research findings available have been as a result of
studying acute painful episodes in newborns in the form of routine heel stabs,
immunisation and circumcision. The effect of and response to more long term pain viz.

post-operative pain has been less studied.
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CHAPTER 4.

The assessment of pain in neonates.

Anand and McGraths’ 1993 prediction regarding the improvement of neonatal pain

management being imminent, provided the impetus for much research in the field of
neonatal pain assessment. This chapter will begin by reviewing the literature
surrounding the concept of pain assessment in neonates from a more general
perspective highlighting the nurse’s role and difficulties. The chapter then addresses the
three main areas that have been researched in order to try to fulfil their prediction.

The chapter proceeds to explore research regarding infant behaviour in general. This
demonstrates the way infants use behaviour in order to survive. The chapter proceeds
to relate this eliciting of care to the pain experience before examining the behaviours
studied specifically in relation to pain. As these provide the theoretical framework to
support the present study, they will be covered in some detail. No one behavioural cue
on its own is a definitive indicator of pain in an infant. The chapter will finally discuss
the literature regarding the need for objective assessment criteria. This follows a
review of literature demonstrating the inconsistencies in subjective assessment of

neonatal pain. The chapter concludes by exploring the tools available at the start of the

study presented here, thus providing a rationale for the study.
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4.1 Assessment in general.

Objectivity 1s the key to providing pain relief for others and thus the purpose of any
assessment tool. Human infants survive because they are born with the ability to elicit
care from others. It 1s vital therefore that carers identify pain cues correctly in this
vulnerable group. Als (1982) argued that in order to know whether what we are doing
1s right, we first needed to learn the language of neonatal behaviour. The difference
between pain and restless behaviours is subtle, requiring, according to Broome and
Tanzillo (1990), “ careful assessment and planned interventions by nurses ”(pg 56)
Nurses are at the forefront when it comes to the assessment of children’s pain and
should be mstrumental 1n instigating pain relief. Franck (1992) reviews the major
forces that have influenced neonatal pain research and concludes that nurses can be key

instigators in changing practice.

A lack of methodology for the accurate asessment of neonatal pain has contributed to
the practice of giving little or no analgesia to post-operative neonates especially to
those who are not ventilated. Because of this lack of adequate assessment tools the
efficacy of analgesic techniques has hitherto been very difficult to quantify in the pre-
verbal infant, and this has led to less than optimum pain relief being achieved. Valid
assessment is foundational to improving analgesia and measuring the efficacy of
interventions thus broadening our knowledge of safe, effective methods of preventing

undue pain in newborns. Merskey (1986) defined the differences between a

measurement of pain as being a quantifiable amount measured in figures; and the

much broader encompassing of the multiple facets of the experience of pain by

35



assessment. Shapiro (1993) identified the limited number of valid and reliable neonatal
pain assessment tools as a barrier to nurses achieving effective pain relief in this
group.This lack of valid assessment tools must be overcome. Brill (1992) defines

objective assessment in neonates as a challenge - yet essential for healthcare workers.

“ The clinical management of pain associated with the care of newborns.....

is at the threshold of dramatic change .....

(Anand & McGrath 1993 pg. 1)

4.2 Methods of assessment.

Many approaches have been taken in striving to find a perfect method to assess
neonatal pain.These have included physiological, biochemical, and behavioural

measures. Each will be examined in turn.

4.2.1 Physiological measures.

Significant changes in cardiovascular parameters, pressure of serum oxygen levels
(tcPO2) and palmar sweating have been noted in neonates undergoing painful clinical
procedures (Tyler and Krane 1990). Randich and Maixner (1984) identify the close
coupling of those systems controlling cardiovascular function to the systems
modulating the perception of pain. While physiological measures such as apex beat,
oxygen saturation levels and respiratory rate are clinically easy to measure these
indices are not specific enough to pain when the infant may already have an altering
physiological state due to the underlying illness. Blood loss, infection, raised

temperature are all vaniables which have the potential to alter physiological parameters
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regardless of pain. Their main usefulness may lie in identifying the effect of acute
painful stimuli on the neonate, although Craig, Whitfield, Grunau, Linton and
Hadjistavropoulos (1993) in a detailed study of pre term and full term neonates’
reaction to heel stab demonstrated “substantial variability of the infants on the
physiological measures”. (pg 295) While physiological measures of heart rate,
respiratory rate and oxygen saturation rose as a result of the heel stab from a baseline
measure, the response was not sustained. Significant differences were also
demonstrated between the groups studied with return to baseline not consistent. Some
babies were left with higher and some lower readings after the heel stab. Owens and
Todt (1984) demonstrated that while apex beat rate rose immediately as a response to
heel stab (mean rise 49 beats), within ten minutes the rate had returned to pre insult
rate with an average return time of only 3.5 minutes. Blood pressure increase has also
been demonstrated to return quickly to baseline levels after painful insults (Beaver
1987). Stevens, Johnston and Horton (1993) examined physiological and behavioural
responses to pain during heel stab. Although during the most painful part of the
procedure heart rate and intracranial pressure increased significantly while oxygen
saturation decreased these changes could not be directly attributed to the painful

stimulus. They conclude that physiological measures were not specific to acute pain.

Non painful handling is postulated as causing distress in children with subsequent
change in physiological parameters (McIntosh 1994). Benini, Johnston, Faucher and
Aranda (1993) randomised 27 term neonates undergoing circumcision to either the
study group receiving EMLA cream or the control group receiving no analgesia prior

to surgery. Both groups demonstrated changes in physiological measures of apex beat,

saturation of oxygen from baseline measures as well as in facial expression. Greatest
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changes were demonstrated during the most painful part of the procedure-cutting of
the foreskin. The study group had statistically less change than the control group
across all parameters. However the act of restraining the babies also caused significant

change in baseline parameters. Noise has also been demonstrated to increase heart rate

(Gray and Crowell 1968).

McCaffery (1977) postulated that physiological adaptation to the situation occurs in
the event of long term pain and Porter (1989) felt this was due to the infant’s capacity
to recover from procedure induced pain. There appear no definitive results to support
the use of physiological measures alone to measure pain in the neonate. Thus as a
measure of longer term pain they are as ambiguous as other measures (Bours et al
1996). No studies examining physiological measures and pain in post operative
neonates were found prior to the research study reported here. Although physiological
parameters of apex beat, respiratory rate and oxygen saturation were recorded on all
the babies during the research reported here, return to pre operative baseline results
within two hours post operative was identified. This data could be the focus of future

research to examine the relationship between amount and length of physiological

change and the pain score given.

4.2.2 Biochemical measures.

Metabolic and hormonal levels have also been monitored as measures of reaction to
painful stimuli. Anand et al (1985) found increases in endocrine and metabolic levels in
neonates during surgery. Using minimal anaesthesia hyperglycaemia and
hyperlactatacmia were demonstrated following surgery. This manifests itselfin a high

serum glycaemia level post operatively. Significant differences between premature and
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full term infants were seen with full term infants having a higher level of insulin over
the first 24 hours post operatively. Anaesthesia and analgesia are known to affect the
stress response. Anand and Hickey (1992) examined hormonal and metabolic stress
responses during and after cardiac surgery in young children. Deep anaesthesia during

the operation and analgesia after lowered the hormone and stress response. Altering

hormonal levels may therefore not be totally reflective of a pain response. There are
also implications from drawing frequent blood samples from a neonate in order to

estimate such responses as an ongoing pain indicator.

Palmar sweat estimation has been another method studied (Harpin and Rutter 1982).
They found significant increases in palmar sweat during heel prick which returned to
baseline levels as recovery from pain ensued. While providing useful information this is
not a practical method for estimating pain in an ongoing clinical situation. Palmar
sweat is difficult to collect in sufficient quantities from a neonate’s tiny palm. Analysis
is not often attainable at the cotside which would be necessary in order to provide an
easily assayable estimation of analgesic efficacy. The stress response and therefore

increase in palmar sweat in the post operative phase is also not considered specific to

pain (Bours, Huijer-Abu Saad, Hamers and van Dongen 1996).

4.2.3 Behavioural measures.
Many studies have looked at behaviour change as a response to pain and behaviours

have perhaps been the most usetul and most widely accepted indicators so far of

neonatal pain. The focus of much of the research has been on individual parameters
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such as cry, facial expression and movement. These are all explored in detail later in

the chapter. Firstly, and overview of infant behaviour is given.

4.3 Infant Behaviour.

Early psychologists had low expectations of the newborn seeing them as largely
helpless. Gesell (1940) stated the human infant to be not fully born until about four
weeks of age! There was a tendency to evaluate their immature behaviours against
those of the adult, demonstrating a limited appreciation of their subtle adaptations
(Stratton 1982). However in the last thirty years with increasingly sophisticated
technology and new methods such as habituation and preference paradigms,
researchers have found the neonate to be much more competent than previously
thought (Slater and Bremner 1989). Within this growing realisation that neonates were
highly complex came the awareness that in fact newborns are programmed to adapt to
conditions from birth. The newborn infant is now presented as a constantly changing
creature, influenced by both external and internal factors. Under the effects of such
influences the baby’s responses are multi-faceted (Prechtl 1988). Gillis (1988) states
that the world of the infant being a small one, any disturbances in it can have major
repurcussions. The newborn infant cannot consistently regulate emotional arousal
without caregiver assistance and frequently becomes overaroused and disorganised (

Thompson 1988). Eliciting nurture can reduce negative emotional experiences.

Emotions develop chronologically depending on their value as a survival strategy for
the infant (Thompson 1988). The pain reaction develops early as it is critically

important for survival that caregivers respond to potential damage (Roberts 1988).
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Although infants cannot speak, (from the Latin “infans” meaning incapable of speech)
they can provide behavioural clues to indicate pain. Stratton (1982) highlighted this

sophisticated functioning as an adaptation process to environmental conditions.

“ An adaptation, by its nature, raises the probability of one class of events and

necessarily reduces the probability of others. For example the neonate experiencing a

lowered body temperature will metabolise brown fat to generate heat.” (pg 7).

At some point the neonate would need caregiver intervention in order that this
adaptation did not lead to growth and metabolic problems. So caregivers would
provide warmth for the neonate. Thus in order to adapt without suffering side effects,
they often need the intervention of caregivers and are adept at eliciting care from those
around them. The ability to adapt without caregiver intervention is highly unlikely in
respect of unrelieved painful stimuli. It follows that neonates in pain will signal their
need for caregiver intervention. It then behoves caregivers to recognise the cues,

however subtle, that the newborn 1s giving.

Thus we now know that infants are much more competent than previously thought;
they can perceive, learn and display behaviour. This makes it even more likely that they
can perceive and learn about painful situations. The chapter will now review the

neonatal behaviours which have been studied in relation to pain.
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4.4 Neonatal pain behaviours.

As long ago as 1872 Charles Darwin identified individual behavioural indices of pain in

neonates. These were confirmed by D’ Apolita (1984) and include -

e cry; also studied for example by Johnson & Strada (1986),Grunau et al (1990).

e facial expression; also studied for example by Izard (1979), Grunau and Craig
(1987) .

e body movements; also studied for example by McGraw (1941), Franck (1986)

e sleep; also studied for example by Wolff (1966), Anders and Weinstein (1972).

4.4.1 Cry is one obvious indicator of pain and an important way a neonate
communicates. Dunn (1977) reports that infants have developed the capability of
intentional crying well before they are a year old. Differing cnes evoke differing
responses. Wolff (1966) described the pain cry as having an exceptionally long
expiratory phase followed by a long rest phase. The high pitched cry of the baby with
cerebral irritation has long been used for diagnostic purposes. Golub (1985) and later
Porter (1988) demonstrated how the stress of pain and decrease in vagal tone increases
striated muscle tenston, disorganises infants’ physiological state, elevates voice pitch
and produces an atypical cry. Thus the pain cry elicits a much more urgent response
from caregivers.Some studies have focused on categorizing and analysing the acoustic
qualities of infant cry (Murray 1979;Pineyard 1994). While Johnson & Strada (1986)
identified changes in pitch and velocity as a result of an acute painful stimuli, their

studies also showed that cry is the most variable measure. The pattern of cry they
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1dentified was initially high pitched followed by a period of apnoea and a lower
pitched, rhythmic nise and fall cry. This was as a result of immunisation - acute painful
stimuli. Anand and Hickey (1987) relate the differences in cry to indications of altered
cortical functioning. Stevens, Johnston and Horton (1994) in a study of the cries of
124 infants during heel stab found significant increase in frequency, structure and
spectral energy, modified by the severnity of underlying illness of the baby. Again this
study was during an acute painful insult. Infants in a continuing pain situation may,
Newman (1986) postulates, cease crying as an indicator of pain. If cry does not elicit
contingent behavior and ward off the pain experience, the infant stops using this
method of alert. This finding was demonstrated by a longitudinal study in a neonatal
unit where infants were, in the course of treatment, subjected to heelstabs over a three
week penod. Imtially all 10 infants studied cried on heelstab but by week three only 3
infants cried the rest displaying withdrawal behaviour. Infants in circumstances
assoctated with severe pain have been reported to lie still and remain silent (Gauntlett

1987).Thus observations of crying alone as an indicator of pain have limitations.

4.4.2 Facial activity 1s seen by Stevens et al (1994) to be the most consistent response
to tissue damage across studies of infants, children and adults. In their Facial Action
Coding System (FACS) Ekman and Friesen (1976,1978) identified approximately 50
anatomically based discrete actions that constitute the action of facial muscles. Most
expressions use a combination. Those used to explain pain in the FACS system are
very similar to those described by the Neonatal Facial Coding System (NFCS)
(Grunau, Johnston &Craig 1990) supporting convergent validity. In a study by Craig et
al (1994) they associated well with facial pain indicators in older children and adults.

These indicators include furrowing of the brow, eyes screwed up causing wrinkles
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around them and a square mouth. Tense cupping of the tongue was also shown to be a
possible sign of pain. Grunau et al. (1990) stated this to be in line with other studies of
infancy indicating that a variety of states and emotions are inferred through

examination of the face.

Hadjistavropoulos et al (1994) showed that facial activity rather than cry accounts for
the major variations in caregiver judgements of pain. In a study involving 16 women
observing 36 neonates receiving Vitamin K injection and a non painful thigh rub, pain
was consistently identified by the participants. There was considerable variability in
ratings for the pain however. It was also apparent that while cry commanded attention
it was facial activity interpretation which accounted for the differences in caregiver
estimations of pain. The authors state that although cry “is salient” facial activity is the

more important parameter.

4.4.3 Body movements of healthy neonates have an organised, fluid appearance with a
gradual onset, small in amplitude and of moderate speed (Hopkins and Prechtl
1984).They are descibed by McGrath(1987) to have a gradual onset.In contrast the
movements of a neonate in pain are rigid and disjointed in appearance, often
diminishing as pain is unrelieved. It 1s argued that this is an effort on the part of the
baby to shut out external stimuli. (McGrath 1987, Horgan et al 1996, Horgan and
Choonara 1998). Flexion dominates the healthy neonate’s posture (Holt 1991).

This flexor type pose becomes less after the first few days of life with limbs becoming

extended and relaxed while the baby is in a resting position (Prechtl 1965).
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4.4.4 Limb movements were identified by Franck (1986 ) as having the potential to
inform carers of a neonate’s depth of pain. She suggested an objective pain assessment
tool could be based on number and velocity of leg movements. This would appear to
limit the interpretation of neonatal pain cues to only one aspect of the neonates’
repertoire of movements. Leg movements are also notoriously unreliable to judge. In
their comparative studies of newborn motor activity Prechtl and Beintema (1964)
identified differences in the amount, speed and amplitude of movements between
babies who had uncomplicated delivery and those who had complicated delivery. While
these differences are here related to neurological disturbance, 1t 1s postulated the

differences may be seen as a response to any disturbance to the infant.

4.4.5 Sleep was described by Wolff (1966) as being a normal neonatal sleep pattern if
the infant had no spontaneous eye movements with eyelids firmly closed and little
motor activity. During irregular sleep however, the baby had greater muscle tonus,
with occasional stirring, grimaces, pouting and sucking. In a study of 26 term neonates
undergoing circumcision Emde, Harmon, Metcalte, Koenig and Wagonfeld (1971)
identified an increase in non rapid eye movement (REM) sleep compared with a

control group.

During experiments utilising tickling as a more ethical stimulus than acute pain stimulii,

Wolff demonstrated a significant response from sleeping infants, in the form of
increased activity and cry. Using a feather stroked on the sole of the foot to provide a
stimulus, Brazelton (1977) described the neonate initially in irregular, light sleep
becoming drowsier with repeated stimulation, eventually becoming deeply asleep with

tightened flexed extremeties and jerky startles. On cessation of the external stimulus
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the neonates reverted to thetr initial restful state. External stimuli can thus been seen to
have an affect on sleep patterns causing either disturbed sleep or deep sleep but
unrelaxed sleep. These differences must be recognised by caregivers if the

interpretation of patn cues is to be correct.

4.5 Nurses’ ability to assess neonatal pain.

4.5.1 Cues.

Early studies showed quite a lot of variability in cues used by nurses to assess pain in
the neonate. Pigeon, McGrath, Lawrence and MacMurray (1989) in their questionnaire
study of 43 neonatal nurses’ perception of neonatal pain, found that while nurses were
adept at using similar classes of behaviour e.g. cry and movement, to indicate pain in
their patients, they varied in specific indicators for differing levels of pain. While some
nurses felt the non crying baby to be pain free others judged this may not be so.
Hamers, Abu-Saad, Halfens and Schumacher (1994) found that the vigour of the
child’s vocal expression mainly influenced the decision to give pain relief. If neonates
don’t cry they may not receive appropriate analgesta. Similarly with the babies who
were moving slightly. Shapiro’s 1992 study concluded that nurses’ judgements of pain
in two cohorts of neonates were influenced by the vigour of the neonates’ behaviour.
The quieter, often weaker neonates were deemed to be in less pain during similar
procedures than the ones whose behaviour was more overt. This may not be true.
Brazelton (1977) noted that neonates confronted with disturbing, repetitive stimuli -
which could be the unrelieved internal stimuli of pain- “shut down” and reduce

movement and cry in an effort to remove themselves from the stimuli.
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The carer’s response may be a wish to contain the infant - to shut down on his/her
disturbing motor activity by touching or holding, not necessarily instigating analgesia.
In addition the context of the baby and carer will affect the judgement made. However
Mayers and Jacobson (1995) state that by paying attention to those infant behaviours
which indicate tolerance of interventions, carers can ensure that neonates remain
physiologically stable. Sparshott (1996) postulated that any intervention (e.g. cuddling)
which enforces a feeling of well being will have an analgesic effect. While this may
indeed be so, any intervention be it pharmacological or non pharmacological needs to

be evaluated objectively for effect.

There appears to be lack of objectivity in deciding what it 1s about the behaviours that
influence judgements about the amount of pain the baby has. James (1991) suggested

pain behaviours being video taped for use as teaching tools so that nurses’ assessment
skills could be improved. Selekman and Malloy (19935) also recognise the importance
of correct identification of cues in influencing caregivers’ perception of the pain infants

are experiencing.

4.5.2 Context.

Other studies have shown that context, medical condition for example, is a variable
used by nurses to estimate pain. Hamers et al (1994) in a qualitative study of factors
influencing nurses’ pain assessment found that medical diagnosis played a key part in
legitimising being in pain. All 10 nurses in the study group mentioned this fact with the

more severe diagnosis being credited with more pain. “The surgical removal of the

tonsils (severe diagnosis) is more painful than the surgical removal of the adenoids
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(mild diagnosis)” (pg. 855). Recommendations from this study were that nurses
needed more knowledge of behavioural pain cues in children, regardless of context
which is interpreted individually, in order to improve pain assessment and thus

management.

4.5.3 Experience.

Experience has been shown to be a variable with some inconsistent results. For
example experience alone is not sufficient to manage pain effectively in neonates.
Giboney Page and Halvorson (1991) studied the differences between non critical nurse
assessment of pain and critical care nurses assessment. Interestingly they found pain
ratings among non critical care nurses and subsequent analgesia administration to be
higher. More recently a study by Hamers, van den Hout, Halfens, Abu- Saad, and
Heijltes (1997) indicated expertise did not directly influence assessments of pain
intensity. Their hypothesis that length of experience would increase knowledge of pain
cues was not upheld, with novices assessing pain as well as experienced nurses.
Experience did however increase nurse’s confidence in their assessments, which in turn

increased administration of analgesia. This substantiated earlier work by Giboney Page

et al. (1991).

Practical experiences are seen as equally necessary to theoretical knowledge if
improvements to pain management are to be made. Choules (1999) surveyed staff
attitudes to pain experienced by neonates in a neonatal unit and found huge differences
between staff in the perception of pain in a neonate. This led to staff recognising pain

inconsistently and therefore pain relief being inconsistent. Anecdotally, I am frequently
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made aware of this when talking to practitioners. One nurse looking after a baby
during a shift may be administering analgesia regularly due to their perception of the
baby’s pain while the nurse taking over may have a completely difterent perception and
withhold analgesia. Porter (1989) identified that due to non standardisation of

behavioural scales “the same infant could be treated in dramatically different ways for

the same pain depending on the individual observer’s criteria for pain.”(pg 553)
Charlton (1999) also highlighted “considerable variation in the use of analgesic agents
... In our neonatal surgical unit” (pg 21). Before making changes to practice, Charlton
surveyed 26 specialist neonatal surgical nurses for their preferred areas of observation
when assessing neonatal pain. The range of observations mirror prior studies, including

areas such as facial expression and cry. There was a heavy reliance on vital signs

however.

Recent reports (Craig et al 1993; Hadjistavropoulos et al. 1994) had shown caregivers’
estimates of pain in another are generally low. This s consistent with the study by Page
& Halvorsen (1991) showing that training improved identification of pain. Nurses who
had undergone instruction into paediatric pain cues were more adept at recognising
pain than those who had not, and were, therefore more ready to give appropriate

analgesia. Phillips (1995) stated that nurses have a unique opportunity to improve pain

management in neonates. The success of this however, not only depends on the
availability of an assessment tool which meets that Units particular needs, but staff
being taught how to use the tool correctly in order to “objectively communicate the
baby’s response” to others (pg. 196). This objectivity is necessary to minimise
variables of experience and context which underpin healthcare worker’s evaluation of

pain in another. Franck (1997) further reviews these points from an ethical perspective
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and holds that one of the ways neonatal nurses can ensure pain alleviation is by
“assessing infants’ nonverbal signs of pain” (pg 83). This 1s still far from easy despite

a number of methods of assessment to choose from reviewed by Franck and

Miaskowski (1997).

4.6 Development of behavioural assessment scales.

The word “pain” represents a catalogue of experniences which are unique to the
individual yet there are behavioural displays common to humans experiencing pain
(Price 1990). Much of the research on assessing children’s pain has failed to
demonstrate how qualitative differences in children’s behaviour may constitute

quantitative differences in pain levels. Consequently,

“Behavioural responses are generally more difficult to record,

measure and document when compared with ‘harder’ physiological data.”

(Carter 1994 pg.124).

Yet, as we have seen, “hard” physiological measures are neither sensitive nor specific
to the ongoing pain situation. Virtually all pain scales designed to measure pain in
infants are distress scales, there being difficulties in distinguishing between pain and
other forms of distress using observational behaviour (Alder 1990). Bozzette (1993) in
a small exploratory study found “characteristic patterns of distress” and postulated that
the definition of common behaviours could assist in the identification of pain and

therefore the administration of appropriate interventions.
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“The differences between pain and restlessness behaviors is subtle

requiring careful assessment and planned interventions by nurses.”

( Broome & Tanzillo 1990 pg. 54).

As Anand and McGrath (1993) predicted, over the last five years there have been a

number of assessment scales developed, which were not available at the
commencement of the present study. However most of these have been validated for

use during acute pain episodes.

4.7 Acute v ongoing pain assessment.

Because it has been necessary to study routine clinical situations in which an infant 1s
exposed to pain, neonatal pain research has hitherto focused on the bright, easily
localised cutaneous pain of the heel stab, Vitamin K injection and circumcision. There
are less studies into pain which is present over a longer period - postoperative pain
being one of those areas. Assessment tools formed to measure acute pain may not be
valid in the ongoing pain situation. Choonara (1992) stated “It is important one does
not extrapolate observations following acute painful stimuli to the non acute
situation.” (pg 33). Cote, Morse and James (1991) identified changes in behavioural
parameters in a small study of neonates post-operatively. The study reports identifiable
changes in facial expresston, movement and cry patterns in babies observed in the
immediate post operative phase by studying detail on video recordings. The study

proposes that such changes could be quantified and the authors suggested that a multi

dimensional behavioural assessment tool was needed.
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Elander, Hellstrom &Quarnstrom (1993) reported a study of 12 infants observed in the
first 24 hours post operatively. Video tapes where made and a scoring system ( Attia et
al 1987) used to analyse the tapes. Results indicated pain management to be
inconsistent and unsatisfactory in 36% of the episodes analysed. Care routines were
also a factor with infants woken by blood sampling shortly after being medicated for
pain. A limitation of the study acknowledged by the authors was the use of an
unvalidated pain tool for this group of infants. This concurred with my findings at the
start of the present study and was the impetus for creating a more sensitive assessment

tool (LIDS) which could be subjected to validity and reliability studies.

In 1994 McGrath called for “more research on behavioral signs of longer term pain in
neonates” and suggests that while no one behaviour constitutes an “unequivocal
measure of an infants’ pain,” analysis of distress behaviours demonstrate emerging

pattemns.

A method which would differentiate the modalities of pain from related modalities of
anxiety, stress and agitation 1s the aim and despite great strides in this area remains
elusive. Thus the focus of much research has been on testing reliability and validity of
assessment tools developed for use in neonatal care. Bours et al (1996) provides us
with an excellent review of many of those now available. Among those reviewed is the
scale which has been the subject of this study (Horgan, Choonara , Al-Waidh,

Sambrooks and Ashby 1996; Horgan and Choonara 1998).
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4.8 Rationale for present study.

At the commencement of the study, from the literature reviewed, it may be seen that
neonatal patn management was ready for improvement. Many of the previously held
misconceptions regarding neonatal inability to feel and perceive pain had been
dispelled. Caregivers were being stimulated to reduce the pain experienced by
neonates. Anand and McGrath (1993) had 1dentified that the improvement in pain
management hinged on the ability to correctly assess pain in neonates. The pain
assessment tools available at that time were limited, were mainly for acute pain
episodes and were largely unvalidated. Thus it was decided a valid and reliable pain
assessment tool for assessing neonatal post operative pain was necessary. Lack of
specificity regarding physiological and biochemical markers to pain led the researcher
to the development of a behavioural assessment tool. Observing only the behaviours of
babies who had been operated upon could have led to confuston as to which
behaviours were normal neonatal behaviours and which due to pain. Therefore a
number of non surgical neonates episodes (n=54) were observed in a number of normal

situations and a range of ‘ordinary’ neonatal behaviours identified. This was an

essential pre requisite before the development of the rating scale.
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SUMMARY,

While the study of physiology and biochemistry detailed above has improved
knowledge regarding neonatal pain, neither can be said to provide a definitive measure
of pain in neonates. The chapter has demonstrated the difficulty in using some of the
measures identified as a practical method of assessing a baby’s pain particularly in the
post operative phase. While still far from perfect, measurement of behavioural change
appears to provide the most useful information regarding this group. The research
reported here focuses on behavioural measures as a suitable method of measuring
ongoing pain in post operative neonates. Ellison & Kopp (1984) suggest that a sound
conceptual foundation is necessary before one can utilise the meaning of past research
efforts to understand the topic under consideration. In recent years a great deal has
been learnt regarding the complexity of infant behaviour using innovative techniques
(Slater and Bremner 1989). The chapter provided a brief review of some of this
relevant work before going on to consider pain behaviour specifically. The purpose of
infant behaviour was demonstrated as attempts to adapt to and interact with the
environment. Infants are unable to make such adaptations on their own, and the
behaviour is used to elicit sufficient care in order to survive. Applying these findings to
the concept of pain 1n the newborn, the chapter has demonstrated how neonates need
healthcare workers to be able to 1dentify the behaviours they are using in order to

communicate their need for care.

Maletesta (1985) postulated that interpretations of facial and vocal activity are
reinforced by subsequent infant behaviour. If change in behaviour is not noted and

effective analgesia not instigated then a negative feedback cycle may be entered into.
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This results in the infant “shutting down”. In an effort to protect themselves from as
much stimulation as possible neonates may attempt to withdraw themselves completely
from their surroundings , not only closing their eyes tightly but closing their arms and
legs into their trunk and conserving movements. Neonates learn by interacting with
the stimuli the environment offers them. If too much stimulation is presented, the
infant closes their eyes or becomes upset until the stimulation is changed (Emde 1969).
The neonate may not however be able to distinguish between external and internal
stimuli, such as pain.

“ A well organised term baby can pass from one state to another to control
levels of stimulation whereas the sick, pre-term or disorganised baby may be

incapable of doing so.” (Sparshott 1996 pg 6).

Johnston and Strada (1986) stated the need to extrapolate from our knowledge of
neonates and from our growing knowledge of pain and synthesise these to form an
appropriate assessment scale. While neonatal behaviour may not be a precise measure
of their pain it provides a “quantitative index of their overt distress” (Brill 1992, pg
204). The rest of the chapter therefore explored the nurse’s role in neonatal pain

assessment and the assessment tools available to aid this.

Although assessment tools existed at the commencement of this study, they were
largely assessment of acute painful incidents rather than the ongoing nature of post-
operative pain. They also had not been subjected to rigorous reliability or validity

measures. Additionally, many studies had shown that even experienced nurses are not

necessarily very accurate at neonatal pain assessment. In order to provide the detail

55



regarding infant pain behaviour necessary to improve nurses ability to recognise and
more importantly quantify such behaviours, the formulation of a detailed pain

assessment score was considered necessary. The following chapters identify the

research conducted to achieve this.
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CHAPTER 5.

Methodological and Ethical considerations.

This chapter will first discuss issues relating to observational research methods before
considering the factors involved in developing an assessment scale. The chapter then
proceeds to examine the concepts of reliability and validity in relation to scale
formation. The chapter concludes by acknowledging some of the ethical principles

necessary to guide any research. Any ethical questions which arose during the study

are discussed tn the relevant following chapters.

5.1 Observation as a research methodology.

Many clues, according to Polit and Hungler (1993) to improve nursing practice may be
gained by observational research techniques. Initially in the study reported here the
focus was on obtaining descriptive data regarding neonatal behaviour. This was
gathered by employing a direct observational technique, within a real life, uncontrolled
environment. Observational studies are grounded in real events, based on actual
behaviour of the individuals. They are however open to criticism from empiricists
(Cooper, Costello and Douglas 1974). Naturalistic studies are hampered by myriad
extraneous variables yet are true to real life situations. It is within these real life
situations that neonatal pain occurs and therefore it was felt its study could not take
place within an artificial, restrictive experimental paradigm. It is also not possible from

an ethical perspective. It 1s however acknowledged that what we “choose” to observe
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or discard from observations is influenced by our individual theoretical perspective

(Swanwick 1994).

An important research task is to describe behaviours and changes in behaviours in their
natural context. It is not possible therefore to control all the variables when studying
neonates. Precise experimental control is unachievable yet real life relevance is high.
McVey (1995) argues that a sufficient sample size can put extraneous variables, if
measured, into a statistical analysis as co-variables. Variables such as infant state and
health status may affect behaviour. Objectivity 1s seen as a major problem. According
to Endacott (1994) clearly defining the terms of what 1s to be observed is crucial. In
the study reported here behaviour of the infant less than 28 days old was observed.
‘Field notes’ were then reduced in order to summarise the information, to tease out
themes and provide clusters of behaviours (Miles and Huberman 1984). Cavanagh
(1997) sees this content analysis as a systematic method leading to the drawing of
inferences. Such was the intention of the study - to itemise neonates’ pain behaviours.
Conceptual mapping was utilised to indicate relationships between areas of behaviour.
The content was thus categorised, grouped and reduced by combining repetitious
behaviour. Ashworth (1994) acknowledges that literature may be reviewed prior to
qualitative data collection and used to guide this categorisation. This was the process
adopted by the researcher. Clinical psychologist input was invaluable in verifying the
decisions reached regarding grouping (Guba and Lincoln 1981).Once the categories
had been saturated 1.€. no new behaviours were being identified, the scoring system

encompassing a number of categories was formed.
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5.2 Ethical considerations.

Research should leave the participants with as little or no harm done to them as they

would expect to be exposed to in everyday life. In order to ensure this occurs Ethics

Committees exist to approve/disapprove all research before it may commence, and to
oversee it once it has commenced. Each stage, in the study related here, went before
the appropriate ethics committee. Verbal and written consent was sought from all the

participants’ parents (Jolley 1995). At each stage a parent information sheet was first

provided (Appendix 3).

Informed consent is governed by the Nuremberg code of Ethics in Medical Research
set up after the Second World War, further revised by the Helsinki Code (1964,1975).
Before consenting to be involved in research, or allowing dependants to be involved,
the participant must be fully aware of the purpose, process and implications of any
research. There must always be an opt out clause, so that even after commencement in
the study participants have the right to withdraw with no consequence to themselves or
their treatment (Sim 1991). I was so conscious of this clause and at such pains to

point it out to parents that one mother asked me did I want her to say no to her child

being involved in the study!

No treatments were withheld from the babies nor alterations made to their care in
order to conduct the research (Raattkainen 1989). Parents whose babies were video
taped as part of the study agreed beforehand and to the tapes being used for teaching

purposes. A short video of their baby, when comfortable, was often made and given to
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the parents as a thank you. These were gratefully received and the process is often
used nowadays in units to help maintain contact between families and their ill babies.
One could argue that non participant observation 1s one of the least invasive research
techniques. As a nurse I often wanted to intervene and had to resist in order not to
confound the study (Morrow and Richards 1996). However, on the occasions where
not to have intervened would have been detrimental to the baby, e.g.when
physiological changes occured while observation was taking place, action was taken,
which was felt to be morally and ethically correct (Robertson &Boyle 1984). This
resulted in alerting nursing staff to the babies’ diminishing respiratory effort on two
occasions and highlighting the fact that a baby would perhaps benefit from some
analgesia on a number of occasions. The nursing staff, and parents too to some extent,

began to rely on myself to indicate if a baby was in pain. Again this reflected the
general attitude to analgesia at the ttime - administered as a reactive rather than a pro-

active intervention.

5.2.1 Nurse as a researcher.

The role of the researcher 1s paramount in an observational study. As a nurse observing

patients and cataloguing responses i1s an everyday occurence. What distinguishes

scientific observation is the way in which the observations are made, under precisely
defined areas - specifically, objectively and with careful record keeping in order to
monitor trends. One of the limitations of using an observational technique is the effect
of the research and the researcher on those being observed (Parahoo 1997). My
neonatal background gave me credibility with the nursing staff on the unit. Holloway

and Wheeler (1996) argue this is crucial if co-operation is going to be gained. It
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certainly helped in gaining access to the babies. This confidence in the researcher
needed to be valued and not misused. I strictly maintained my role as non participant
observer rather than being active in care as I had been previously. The problems of

having to intervene on occasion have been dealt with above.

5.3 Formation of an assessment scale.

According to Polit and Hungler (1993) a scale is designed to assign a numeric score to
subjects to place them on a continuum with respect to the attribute being measured - in
this case pain. Their use in measuring psycho-social states is widespread. Such a scale

in neonatal pain would allow efficient quantification of subtle gradations in the intensity

of pain experienced by neonates.

Polit and Hungler (1993) state one of the most important attributes of such a score is
that it has “ careful and explicit definition of the behaviors .. to be observed.” Pg.217.
This is to enable users of the score to have clear cut criteria in order to assess the

occurrence of the category or to rate the phenomena along a descriptive continuum.

5.4 Reliabilty.

To measure pain effectively a pain assessment tool must be valid and reliable

(Twycross 1998). A pre condition of validity is reliability (Gibbon 1998). Reliability

refers to the consistency with which the tool measures that which it is supposed to
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measure (Polit and Hungler 1993). Reliablity of a tool is thus proven if it is repeatable

with similar results (Keck et al 1996).

There are a number of different reliabilities; test/re test; inter rater; split half. Test-
retest reliability assesses the stability of the tool over a span of time. It is also necessary
to examine inter rater reliability so that the tool may be considered for its ability to give
equivalent readings when two or more observers measure the same phenomena. These
results will obviously affect the tool’s clinical applicability. Such reliability tests may
utilise correlational measures to show the agreement between observers. The nearer
the correlational co efficient to 1.00 the more reliable the tool 1s deemed. Split half
reliability test 1s a method for estimating internal consistency of an instrument by
correlating the scores on one half of the measures within the scale with the scores of
the other half. The items are split, often as alternate, scored independently and
reliability measures applied (Polit and Hungler 1994). This test was not used in this

study.

5.5 Validity.

Validity refers to showing the assessment tool does actually assess pain and not fear or

anxiety (Abu Saad et al 1994) and may be measured in a number of ways.
§.5.1 Face validity refers to the relevance of the items within the tool to the concept.

Weber (1995) views this as a weak form of validity testing focussing only on a single

variable at a time.
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5.5.2 Content validity means that all relevant aspects of the phenomena are covered
within the tool. A tool may be said to have content validity when expert judges deem
the constructs adequately cover the phenomena. Clinical psychologists, consultant and

neonatal nurses made up an expert panel to provide judgements on content validity.

5.5.3 Concurrent validity establishes the relationship of the tool with some other
criterion. For example post operative pain is known to be most intense in the first
hours following surgery, diminishing as healing occurs. There 1s also a positive
correlation between amount of tissue damage and pain. Relating a pain assessment tool

to either of these criteria would be beneficial in examining concurrent validity.

5.5.4 Construct validity assesses the way constructs within the tool relate to each
other and to the phenomena being measured. One method of examining this aspect of
validity in relation to a pain tool would be to examine scores awarded in relation to
analgesia administration. It would be expected that a valid pain score would decrease
after analgesia. Similarly utilising a “known group” scenario means that one can

postulate that applying the score to a group who are not deemed to have pain should

result in low scores.

The study used test/ re test and inter rater reliability for reliability assessment and

construct, concurrent and content validity were also measured.
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SUMMARY.

The main ethical/moral principles involved in research are to do no harm to
participants who fully understand and consent to being research subjects. In this
instance parents consented for their children to be studied.

This chapter began by introducing observation as a research methodology and
continued by examining some ethical principles and applying them to the study
reported here. The chapter then proceeded to examine the areas of research method
necessary to formulate a new assessment tool; namely the principles of reliability and
validity. The following chapters expand on and apply these methods within the study

reported.
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CHAPTER 6.

Development of the Liverpool Infant Distress Score.

The present study had the general aim of developing and evaluating a neonatal pain
assessment scale to be called the Liverpool Infant Distress Score (LIDS). The study
was planned in four phases. Phase one was an open ended observational study of non
operated and operated babies’ behaviour. Following categorisation of these behaviours
stage two refined these categories with independent raters thus providing content
validity. These observations were categorised into an assessment scale - the LIDS.
Phases two and three tested the scale’s reliability and validity and issues surrounding
inter rater reliability. Phase four examined the potential usefulness of the scale in
clinical practice by comparing scores for neonate’s pain following surgery utilising
LIDS and neonatal nurse’s subjective pain scores. Phase one is described in this

chapter.

6.1 Phase 1. The Observational Study.

Stage 1)

Extensive observations of behaviours were carried out of neonates who were :
a) not exposed to potentially painful procedures,
b) were born with a potentially painful condition which required
surgery

c) following surgery to treat such conditions.
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6.1.1 Non surgical group.

The 25 babies were all less than 28 days of age i.e. neonates, at the time of
observations. Some babies were observed on more than one occasion, while some
were observed for a number of hours at a time. A total of 54 observational episodes
were catalogued. The observations were dictated by the availability of the babies and at

the discretion of their parents, some of whom allowed access to the babies within their

own homes.

6.1.2 Surgical group.

The second group observed were 34 newborns in the peri-operative phase, that is,
those babies who were about to have or who had just undergone surgery. Again the
babies were neonates. This group of babies were studied in the regional neonatal
surgical unit; before and after they had been to theatre for a vanety of surgical
interventions - from repair of an inguinal hernia, to major abdominal surgery. The
babies observed were all nursed on the same neonatal unit and once again different
situations were observed and the babies’ behaviours catalogued each over a number of
hours. Fifty nine observational episodes were catalogued. The babies whose parents
consented to their inclusion in the study, were chosen at random from admissions over
a four week pertod. There were no constraints to observations. The babies under
observation received the standard care and analgesia was administered on an “ as
necessary” basis. At the time of the data collection, Paracetemol per rectum was the

analgesia of choice.
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6.2 Method.

The study undertaken involved initially watching and cataloguing the behaviour of
these newborns over a number of hours (ranging from 0.5 hour to 2 hour periods),
some in their home environment some in hospital. The behaviours took place within
“normal” caregiving episodes, during feeding, nappy change, clinical observations,
sleep and play in their cots. Video recordings of normal neonatal behaviour and

development were also used.

I was influenced somewhat by the categories in the Attia et al (1987) scale I had been
attempting to use at the commencement of the original study. My notes attempted to
itemise the fype of behaviour. For instance “ slow, stretching movements”;“grunts and
snuffles”: “face calm-no frowns”. Drawings were made to demonstrate amount of

flexion and tone in an attempt to capture the “looseness” and “relaxed stance” or

tenseness of the babies. A small dictaphone was used to tape the baby’s cry.

It became apparent how much babies interact with their carers and their environment.
Babies were observed concentrating on their mother’s speech, watching what was
happening around and even interacting with the camera. It was a strange process to
write down what I was observing when the behaviour appeared “normal” and initially
my descriptions were short and vague (Appendix 2 i). I had felt adept as a neonatal
nurse at identifying normal movements even though most of my observations hitherto
had been aimed at recognising the abnormal. My descriptions became lengthier and I

tried my hand at drawings to illustrate what I meant (Appendix 2 ii). Colleagues asked
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what I was looking for. Imtially I didn’t know! At the same time as my observations I
was extending my theoretical knowledge about neonatal behaviour. I found myself on a

steep learning curve. Empincal evidence from neonatal behaviour experts such as
Prechtl (1964), Wolff (1966), Brazelton (1977) and Trevarthan (1977) was drawn

upon to help provide a detailed overview of neonatal behaviour. Previously I had not

realised how much had been studied about neonates, and just how interactive their
behaviour was. Thus over time my observations became more detailed
(Appendix 2 11). Ashworth (1994) acknowledges that literature may be reviewed prior

to, or during qualitative data collection and used to guide categorisation. This was the

process I adopted.

Observations were then made on the surgical group babies. Both verbal and written
consent were obtained from the parents of the babies before they were observed, after
careful explanation of the study. Observations were made around the normal
caregiving episodes. These included feeds, nappy change, physiological observations
and periods of rest when the babies were observed lying in incubators or cots. Each
observation lasted a number of hours, ranging from 2 to 6 hours. During the time of
the observations I was on the unit simply as an observer and did not give routine care

to the babies. An example of the observations made at this point can be seen in

Appendix 2 ( m1).

6.3 Analysis.

The qualitative data collected from the observations of these surgical and non surgical

babies (n = 59) was transcribed. The unstructured observations of both real life and
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video recordings collected by pen and paper (Appendix 2) provided rich, descriptive
information to be analysed qualitatively. Glaser & Strauss (1967) term these “field
notes”. So an overall picture of the behaviour began to emerge. Meetings were held
between myself, three clinical psychologists and the paediatric consultant every two or
three weeks. At these meetings we discussed neonatal behaviour in light of the
transcripts. Some of the episodes had been video taped and were viewed by myself
and the group (Appendix 2 1v). Again notes were made regarding the movements and

discussion as to their significance took place in establishing content validity.

With the group’s input, the field notes were reduced 1n order to summarise the
information by teasing out themes around which behaviours were clustered (Miles and
Huberman 1984) . Cavanagh (1997) sees this content analysis as a systematic method
leading to the drawing of inferences about which behaviours appeared to signify that

the baby was in pain.

The content was thus categorised, grouped and reduced by combining repetitious
behaviour until observations had been saturated 1.e. no new behaviours were being

identified. Thus the scoring system encompassing a number of categories was formed.
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The data was analyzed and itemized, imtially into the following 10 areas of behaviour :
spontaneous motor activity,
social contact,
spontaneous excitability,
flexion of fingers and toes,
tone,
sucking,
facial activity,
cry quality,
cry quantity,

sleep pattern.

This group description identified key areas within which relationships between
variables were identified (Cavanagh 1997). Conceptual mapping was utilised to
indicate relationships between areas of behaviour. Behavioural data collected was then
formed into gestalts of cues and thus quantified, classified and organized. A least to

most continuum was used.

An example of the detailed description for one of the categories is shown here.
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SPONTANEOUS EXCITABILITY

Score

0. Slow, gentle reactions/movements, no cry or jitteriness, may be unmoving.

1. Blinks and slightly screws up face transiently. Mild movements for 10 seconds at a
time, then resettles - may not really wake if asleep.

2. Either 1 to 5 episodes of mild jittery type movements without cry, or one startle type
reflex without cry in 10 minute assessment. Settles quite quickly and is at rest in
between.

3. Between 5 and 10 episodes of jittery type movements without cry, or one startle type
reflex with a cry in 10 minute assessment. Settles quite quickly and is at rest in
between.

4. All reactions/rmovements are excitable/hyperactive. Almost continuous movements
associated with cry. Arms held up and away from body shaking.

5. Very jumpy and jittery continually. Arms and legs extended during movements and

held tensely. Weak cries with movements.

Targeting areas and developing such a checklist meant that future observations could

be focused. Such was the intention of the study - to quantify neonates behaviour.

6.4 Stage ii) Content Validity.

Ongoing discussion and input with experienced psychologists, neonatal nurses and
doctors throughout these stages led to confirmation of identified behaviours and
provided content validity to the grouping of cues. Clinical psychologist input was
invaluable in verifying the decisions reached regarding grouping (Guba and Lincoln

1981). The varied content of the differing items thought to be assessing pain supported
the previous work of researchers who have understood neonatal pain as encompassing
a diversity of characteristics. Individual differences in these behavioural items were

apparent and were quantifiable.
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6.4.1 Pilot study.
The coding system was trialed on a further nine surgical babies, each over fourteen

assessment periods.

6.4.2 Sample.
The babies were all less than 28 days old (mean age 12 days , range 1-27 days). There
were 3 girls and 6 boys. They had undergone surgery as follows:
repatr of inguinal hernia (2)
duodenal atresia repair (1)
formation of colostomy (2)
removal of cyst (1)
anoplasty (1)
pyloromyotomy (1)

urethral valvotomy (1)

6.4.3 Method.

Each baby was assessed after a fifteen minute observation period by myself. At the end
of the observation a score for each category within the pilot LIDS was given. The scale
was applied in the same order consistently. The babies were assessed twice pre
operatively. The timing of these assessments were dependent on the length of time the
baby was on the unit before proceeding to theatre. At a minimum there was one hour

between each assessment. Post operatively the babies were assessed every hour for the

72



first six hours, then at 18,19, 23, 24, 42, 43 hours post operatively. Video recordings

of 20 assessment points were made and viewed by two clinical psychologists.

6.4.4 Analysis.

As I became more proficient at making the assessments certain problems and
inconsistencies became apparent. Discussion with the clinical psychologists took place
following their own viewing of the videoed assessments and the scale’s classification

changed slightly as the study progressed. There were four main changes.

1. The category for flexion of fingers and toes initially had been given a 0-3 potential
score. In practice during the pilot study it was sometimes difficult to allot a score
as either fingers or toes were flexed. Th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>