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Chapter |

INTRODUCTION

In the last few decades increasing attention has been paid to (postoperative} pain
assessment and pain-relieving intervention in children {McGrath, 1990; Ross & Ross,
1988). Until quite recently, the assumption was that infants were insensitive to pain;
and certain operations on infants were consequently performed without anesthesia
{Swafford & Allan, 1968}). Swafford and Allan reported that only two out of 60
pediatric patients in a general surgical ward required analgesic drugs, while 26 out of
180 patients admitted to an intensive care unit in a 4-month period received narcot-
ics. They concluded that pediatric patients seldom need medication for the relief of
pain after general surgery, because they tolerate discomfort well {Swafford & Allan,
1968). Anand and Aynsley-Green {1985), however, found that the human preterm
neonate when subjected to surgical stress under minimal anesthesia mounts a sub-
stantial and prolonged catabolic reaction [i.e., hyperglycaemia, increasing blood
lactate and pyruvate levels) in the postoperative period impeding the recovery pro-
cess.

One reason for assuming that infants do not feel pain and that pain perception
increases with age was the immaturity of infants (Elander et al., 1991; Schechter,
1989). Pain was thought to be dependent on the degree of myelination present; the
less the myelination, the less the perception of pain. This assumption, however, is
no longer valid. Research has demonstrated that pain can be transmitted by
unmyelinated C-fibers and that pain sensation is not dependent on the presence of
myelination of sensory fibers (Fields, 1987; Fitzgerald & Anand, 1994; Melzack &
Wall, 1982). Furthermore, there is evidence that the basic connections in nociceptive
and pain pathways are formed before birth (Fitzgerald, 1993). The human neonate
has the neuronal apparatus to detect painful stimuli but perhaps in a less organized
way than the human adult (Fitzgerald, 1993).

There are a number of other reasons why analgesics were withheid from children.
Firstly, it was assumed that children easily become addicted to narcotic analgesics
{Eland, 1990; Eland & Anderson, 1977; McGrath, 1980). A study of adults by Porter
and Jick (1980}, however, suggested that addiction is extremely rare after hospital-
based use of narcotics; only four out of 11882 patients became addicted to the
narcotic analgesics they had been given. There are no studies of children to confirm
the assumption that they become addicted more easily (Schechter & Allan, 1986:;
Shannon & Berde, 1989). Therefore, it is according to Schechter {1989} inhumane
and incorrect to withhold adequate pain relief from a suffering patient on the theoret-
ical grounds of addiction.

It was also thought that children were sensitive to the respiratory depressant of
narcotics, as the assumption was that they metabolize analgesics differently from
adults (Eland & Anderson, 1977; Eland, 1990; Schechter, 1989). It has become
clear that older children have essentially adult-like morphine pharmacodynamics
{Yaster & Deshpande, 1988; Yaster & Maxwell, 1994}, while there is no evidence
for increased respiratory depression (Eland, 1990; Schechter, 1989). Newborns and
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small infants do have however, diﬂer‘ent pharmacokinetics and pharmacodynamics in
comparison to older children and aduits {Koren & Jacobsen, 1993).

The conclusion is that several assumiptions about pediatric pain and its treatment
held in the past have shown to be incorrect. On the basis of recent developments,
the American Academy of Pediatrics {1987) has recommended that the criteria for
analgesia and anesthesia in adults also be used for pediatric patients.

in the literature [Eland, 1990; Gadisch et al., 1988) the assumption is that children’s
postoperative pain:is still undertreated. In the present dissertation we first investi-
gated whether this assurription is based on empirical data. To this end we conducted
a critical analysis of the studies that were frequently cited as supporting the assump-
tion {Bever et al., 1983; Eland & Anderson, 1977; Mather & Mackie, 1983; Schech-
ter et al., 1986). Analysis of these and some related studies yielded hardly any
verifiable empirical data in support of the assumption of undermedication. The litera-
ture did reveal, however, a number of indications that support this assumption. For
example, nurses sometimes seem to underestimate children’s pain (Wong & Baker,
1988; Zalon, 1993), while they postpone the administration of medication, or inter-
pret pro re nata (p.r.n.) to be as little as possible (Eland et al.,, 1991; Mather &
Mackie, 1983). Despite the lack of verifiable empirical data, it can be concluded that
it is quite possible that children are sometimes undertreated. The care of children in
pain is undoubtedly capable of improvement. This can be achieved by improving the
assessment as well as the management of pain, which are both addressed in this
dissertation.

10
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ASSESSMENT

According to Goldman and Lloyd-Thomas (1991) the undertreatment of pain in
children can be attributed in part to the difficulty of assessing and measuring chil-
dren’'s pain. This explains why the assessment and measurement of pain in children
have been the focus of many studies in the last decade. Since pain is conceptualized
as having sensory, behavioral, and cognitive components (Melzack & Casey, 1968;
McGrath & Unruh, 1987], different strategies can be used to assess and measure
pain. Self-report and observational techniques are generally recommended
{Haberkern et al., 1991). Numerous studies were conducted to develop and validate
self-report measures and scales to observe behavior (for an overview of measures
see e.g., Huijer Abu-Saad, 1987, 1990; McGrath, 1987; McGrath & Unruh, 1987;
Wong & Baker, 1988}. Nevertheless, there still is not one universally accepted, well
standardized measure of pain assessment in children {Schechter, 1989). Further-
more, the routine use of such pain assessment techniques in the clinical setting still
needs to be developed (Goldman & Lloyd-Thomas, 1991; Haberkern et al., 1981). In
other words, pain assessment in the clinical setting still depends on the diagnosti-
cian.

In hospitals, nurses are generally the ones who spend most time with the patient and
as a result are instrumental in the assessment and alleviation of a patient's pain
{Davis, 1990}. Therefore, factors that influence nurses’ decisions to alleviate pain in
pediatric patients play a crucial role in the effectiveness of pain relief (Davis, 1990).
Unclear still is which factors play a key role in nurses’ decisions on the presence or
absence of pain and the need for intervention {Broome & Slack, 1990).

MANAGEMENT

Correct pain assessment resulting in the decision to administer the prescribed analge-
sic does not guarantee adequate pain management. Prescription of inadequate or
ineffective analgesics will undoubtedly also lead to undertreatment of pain. Kokke et
al. (1993} found differences in prescription of analgesics between physicians. Fur-
thermore, the literature reported that the doses of analgesics prescribed to children
are often too small {on a per kilogram basis} {Berde, 1989; Mather & Mackie, 1983).
Moreover, of importance to stress is that the effectiveness of medication in the
treatment of postoperative pain in children is also unknown [Mather & Mackie,
1983). This can be illustrated by postoperative pain management after
{adenoltonsillectomy, which has been reported as a frequently executed {(Hoogen-
doorn, 1988; Kruyt, 1994} and very painful (Bone & Fell, 1988; Kokke et al., 1993)
operation in children. In the last decade, several studies on the efficacy of different
analgesics after (adenoltonsillectomy {Boelen-Van der Loo & Driessen, 1992; Bone &
Fell, 1988; Dommerby & Rasmussen, 1984; Gaudreault et al., 1988; Lindgren &
Saarnivaara, 1985; Pasquale et al., 1993; Watters et al., 1988) failed to detect
which (dose of) analgesic was adequate for the relief of pain during the first few

11
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hours after surgery. Although pain assessment may be correct in this case, pain
management is probably not effective. These findings stress the importance of
studies examining the efficacy of analgesics after surgery.

RESEARCH QUESTIONS

Undoulbytedly, ¢hildren do experience pain after surgery. Unclear is whether children’s
postoperative pain is undertreated. A critical analysis of the literature revealed how-
ever, inadequate empirical data to support the undertreatment of children’s pain. The
question of undertreatment of pain is however rather complex and involves factors
related to the assessment and management of pain. Since nurses play a major role in
assessing and alleviating pain, exploring the factors which influence the nurses’
decisions will contribute to a better undertsanding of this phenomen in the practice
setting.

In addition to the above, the effective management of pain in children is dependent
on the use of appropriate pain protocols which are scientifically tested. To that
effect, this dissertation will contribute to the improvement of the care of children
who are in postoperative pain by adressing the following guestions:

» Do children receive adequate analgesics for postoperative pain relief?

» Which factors influence nurses’ acute pain assessments and interventions in
children?

» Which pain protocol relieves postoperative pain in children following
{adeno)tonsillectomy adequately?

The answers to these guestions will be discussed in separate chapters.

The second chapter of this dissertation addresses the question whether children
receive sufficient analgesics postoperatively. By means of a critical analysis of the
literature the assumption was examined that whether children are undermedicated is
based on empirical data.

Chapters lll, IV, V, and VI focus on factors influencing nurses” decisions regarding
pain assessment and intervention. These four chapters represent five different stud-
ies. -

Chapter Il is a review of the literature on decision-making and factors influencing the
decision-making process in general. The aim of this chapter was to summarize what
is known about decision-making in nursing.

Chapter IV covers two qualitative studies that explored factors influencing nurses’
pain assessments and interventions in children, and to generate hypotheses about
the impact of these factors. These hypotheses were to be tested in subsequent
studies {see Chapters V and V1.

Chapter V examines the influence of the medical diagnosis, the child's age and
expressions, and the parents’ role on nurses’ pain assessments and the administra-
tion of non-narcotic analgesics.

12
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Chapter VI presents a study that was to answer the question whether qualified
pediatric nurses differ from intermediates and novices with regard to postoperative
pain assessment and pharmacological interventions in hospitalized childrer.

Chapter Vil deals with the improvement of the treatment of postoperative pain in
children following (adenojtonsillectomy. This chapter describes an intervention study
which evaluated the efficacy of two pain protocols currently used in a university
hospital. This study examined both the efficacy of a high loading dose (30-50 mg/kg)
of paracetamol combined with a placebo versus paracetamol {30-50 mg/kg) com-
bined with fentany! {1mcg/kg}, and the influence of systematic pain assessments on
childrens’ pain following (adeno}tonsillectomy.

This dissertation concludes with a general discussion {Chapter VIII).

Of importance to note is that the chapters in this dissertation have been published or
submitted for publication in different journals. This has the advantage that chapters
can be read separately, but a certain amount of overlap is inevitable.

Another consequence of publication in different journals is the use of both American
and British English as well as different referencing styles. In this dissertation, how-
ever, one uniform style for the references has been used.

13
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CHAPTER i

Are children given insufficient pain-relieving
medication postoperatively?'

' Translated and adapted from: Hamers, J.P.H., Huijer Abu-Saad, H., Van den Hout, M.A, &
Halfens, R.J.G. (1995}, Krijgen kinderen postoperatief te weinig pijnstillers? Verpleegkunde, 10,
3-10.



Areg chifdren given insufficient pain-relieving medication postoperatively?

Tatite 1. Overview of stuties that are almost invariably cited in the literature’ as supporting the assumption

that children's pain ig undertreated, and some comparable studies

Author(s)

Efand & Andérson’
{19771

Bavyer et al.’
(1983}

Mather & Mackie'
(1983

Schechter et al.'
{1986)

Foster & Hester
{1990

Elander et al.
(1991}

Boelen-Van der Loo &
Drrigssan {1992)

Elander & Hellstrdm
(1982}

Johnston et al,
{1992}

Sarrple

25 children {5-8 years old),

reason for admission’

different kind of diagnoses ranging
from burng to nephrectomy

50 children (0-14 years old) and 50
adults (35-80 years old),

reason for admission:

opern heart surgery

170 children {mean age = B years,
sd = B} from 2 hospitals,

reagon for admission:

different kind of operations, varying
from abdominal to ENT-surgery

20 children {0-13 years old) and 30
aduits {18-84 years old},

reason for admission:

herias, appendectomies, burns and
fractures

169 children {4-13 years oldj,

reason for admission:

operations or diagnoses from which it
might be expected that children
experience pain

32 children {0-1 years old),

reason for admission:

major surgery {e.g., kidney or heart
operations}

B4 children {age was not defined
precisely),

regson for admission:
{adenoltonsillectorny

50 chitdren {018 years old} and 50
adults (> 16 years old),

reason for admission:

heart surgery

150 children {4-14 years old)
reason for admission:

different diagnoses, hospitalized
children were randomly selected

Method

unclear, probably retrospective

retrospective {chart review), com-
parison of analgesic prescriptions
with administration of analgesics

cross-sectional, children were
asked whether they were experi-
encing pain, while data were col-
lected regarding analgesic pre-
scription and administration

retrospective {chart review), the
number of doses of analgesics
administerd were indexed

cross-sectional, nurses were
asked to the child's pain, further-
more analgesic prescriptions and
administrations were recorded

descriptive study which included
a retrospective chart review and
interviews with 20 parents and
nurses

clinical trial to examine the effi-
cacy of three pain protocols, each
of which employed differant
{doses of) analgesics,

children were asked to report the
pain they experienced

retrospective {chart review)

survey, children were asked about
their pain experience {intensity,
quality and affective conse-
quences of pain)

20



Chaptar 1l

Main conclusions 4re children given insufficient
analgesics?
- half of the group of children never were given any medication for pain re- ?

lief during their hospitalization
- less analgesics were administered than prescribed
- childrern were given less analgesics than adults

- children were given less opioid analgesics than adults

- however, there were no differences in prescription and administration of
non-opicid medication

- generally adults were given more analgesics than children; the younger the
patient, the fewer the postoperative analgesic administerad

- the incidence of moderate or severe pain reported by children in the post- Vs
operative period was high (based on children’s self-
- the prescribing patterns of the medical statf were far from uniform reports)

- the interpretation of the analgesic medication orders by nursing staff often
contributed to poor analgesia

- adults with the same pathophysiclogic problems received more narcotics ?
than children; especially in appendectomies, burns and fractures
-« there were no differences in the administration of non-narcotics

- nurses gave medication 39% of the time when medication was a option ?
there were no systematic relationships between nurses’ ratings for pain
and the choice to medicate; medications were sometimes administered
when the nurse rated the pain as 0 (no pain), while they other times with-
held medications despite assignment of the highest possible pain rating

- 7 out of 32 children did not receive any analgesics ?
- less than half of the children did receive a narcotic for pain relief

-1 hour after the operation none of the protocols did relieve children’s pain yes
adequately {based on children’s self-

reports)

- patterns of post-operative analgesic administration differed between chil- ?

dren and adults; adults were given more analgesics
- mainly infants and patients over 70 years of age were given significantly
fewer doses of analgesics than patients in other age groups

- B7% of the children reported usual {in contrast to least and worst pain) YEs
pain intensity as moderate or severe, while half of these group received no {based on children’s self-
analgesia reports)

- children who had undergone surgery were much more likely to receive an
analgesic than nonsurgical patients, regardless of similar proportions re-
porting severg pain intensity

- almost all of the children reporting pain reported distress because of pain
tfeeling "yucky’, afraid, sad, angry), while more than half of these group
reported difficulty in moving because of the pain

21
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A study by Elander and Hellstrém (1982} confirms the results of the study by Beyer
et al.; children are given less analgesics after heart surgery than adults. In the dis-
cussion of the results of their study, however, Elander and Helistrdm indicate that
this does not mean that pain is relieved insufficiently in children. For, according to
these authors, the resulis could also reflect the postoperative need for pain relief.
The aim of the study by Elander et al. {1991} was to gain insight into the types and
doses of analgesics administered to infants after major surgery, such as heart and
renal surgery. Although the presentation of the results of this study is not very clear,
one of the findings is that several children were not given any pain medication at all.
But these data do not warrant the conclusion that children are given too little medi-
cation either. The pain may have been relieved sufficiently.

To put it briefly, the above-mentioned studies do not answer the question whether
children are given insufficient pain medication for adequate postoperative pain relief.
These studies do underline the necessity of further research into this issue. The
studies by Mather and Mackie {1983), Boelen-Van der Loo and Driessen (1992), and
Johnston et al. {1992) are exceptions among the studies in Table 1. The study by
Mather and Mackie examined the incidence of postoperative pain in children and the
effectiveness of analgesics; the patients were asked whether they felt any pain, and
if so, how much. The researchers concluded that the incidence of pain was high. For
instance, only 25% of the children were pain-free on the day of the operation and
40% complained of moderate to severe pain. The results found by Mather and
Mackie {1983] suggest that children are given insufficient pain-relieving medication
postoperatively, for 75% of the children were not pain-free. This study was not
confined to one or several types of surgery, however, but included all types of
surgery that the researchers came across during their investigation. Unclear is
whether it was necessary and/or advisable to alleviate pain completely in all cases.
On the other hand, it seems unlikely that it was not possible to relieve pain in 75%
of the children.

Mather and Mackie's (1983) conciusion that patients are given insufficient pain-
relieving redication does not mean that prescribed medication was not administered,
but that the dose or the type of medication was not sufficiently effective. The au-
thors do indicate, however, that the interpretation of the instruction p.r.n. by nurses
contributes to the administration of little pain medication.

A study by Boelen-Van der Loo and Driessen {1992) examined the effectiveness of
three protocols for the relief of pain in children undergoing (adeno)tonsillectomy. The
three protocols were (I} paracetamol 240 mg, (I} paracetamol 500 mg, and (I}
paracetamol 500 mg + codeine 10 mg every 4 hours, starting 1 hour before sur-
gery. The children were asked to indicate on the Qucher-scale (Beyer et al., 1993)
whether they felt any pain at all as well as pain intensity. This test resulted in scores
from O (no pain at all} to 100 (extreme pain}. Pain treatment was considered to have
insufficient effect if mean pain scores exceeded 30. One hour after surgery none of
the three protocols was effective, 3 and 6 hours after surgery the first protocol still
was not sufficiently effective. The conclusion that pain relief one hour after surgery
is insufficient is again connected with the dose or type of medication.

Finally, Johnston et al. (1992) assessed the pain experience of randomly selected
children in the hospital. Children were asked to rate their wiorst, usual and least pain
intensity {in a 24 hour period) on a 10-point-ladder. The pain intensity scores were
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grouped into four categories: no pain, and mild {1-3), moderate (4-7}, and severe (8-
10) pain. The results indicated that more than 87% of children reported having had
pain within 24 hours and, of those, 19% reported their usual pain intensity as se-
vere. Only 3B% of the children had received analgesic medication during this period.
Furthermore, children who had undergone surgery were three to fourtimes more
likely to have received narcotic analgesic than nonsurgical patients, although similar
proportions in both groups reported moderate to severe pain. The authors conclude
that children’s need for analgesics should be reassessed, as their study indicates that
hospitalized children may be experiencing severe levels of pain, even though they do
not belong to groups known to have pain, such as surgical patients.

Are children given insufficient analgesics postoperatively?

There are several indications that less medication is administered to children after
surgery than prescribed. Although most physicians assume that the pain experience
of 2-year old children closely resembles that of adults, this is usually not reflected in
their attitudes to pharmacological pain management policies {Schechter & Alien,
1986). A study of attitudes among pediatricians, general practitioners, and surgeons
showed that surgeons, in particular, are hesitant about prescribing opiates for post-
operative pain relief (Schechter & Allen, 1986). Kokke et al. (1993} found that
caregivers {physicians and nurses) have different expectations concerning pain
intensity after surgery. When 71 caregivers were asked to indicate on a Visual
Analog Scale {VAS) (Huskisson, 1983), range 0-10, how painful circumcision is,
their answers differed widely; according to 19 caregivers this operation is almost
painless (VAS score 0-3), while 21 caregivers thought that this interverition is ex-
tremely painful (VAS score 7-10). It seems logical that the pain treatment policies of
these groups will vary as a result. Physicians who are of the opinion that ‘the pain is
not so bad’ or who are hesitant about prescribing analgesics, are more likely to
prescribe pain-relieving medication on a p.r.n. basis.

When analgesics are prescribed on a p.r.n. basis, the final decision whether or not
an analgesic should be administered is, in practice, usually taken by nurses. Most
indications that children are given insufficient pain relief are, therefore, related to
nurse characteristics, such as attitude and knowledge about pain relief methods. For
instance, nurses sometimes say that pain can never be removed completely (Arke-
steyn et al., 1990; Burokas, 1985; Gadish et al., 1988) or that a little pain does not
matter and is sometimes unavoidable (Hamers et al., 1993). It is also suggested that
nurses {sometimes unjustly) fear the side effects of medication, such as addiction or
respiratory depression (Ferrell et al., 1991; Schechter et al., 1988). These results
support the finding that nurses postpone the administration of medication prescribed
p.r.n. as long as possible (Hamers et al., 1993; Mather & Mackie, 1983]).

Studies by Beyer et al. {1990}, Vlaeyen {1991) and Mcinerney et al. (1993) have
demonstrated that subjective pain and expressions of pain are only weakly corre-
lated. This means that the expression of pain probably is not a reliable indicator of
subjective pain. Nevertheless, expressions of pain play an important role in the
assessment of pain intensity by nurses. According to a study by Hamers et al,
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{1994} the chiid’'s expression is a deciding factor in the estimation of pain and the
administration of analgesics; nurses estimate the pain of a child that expresses its
pain vocally as more intense and they indicate that they give an analgesic sooner
than to a child that does not express its pain vocally {and for instance ligs in bed
withdrawn). Wallace {1989) and Hamers et al. (1993} report similar findings. These
results might indicate that nurses sometimes administer insufficient pain-relieving
medication to some children because the pain in these children is underestimated.
Finally, as was indicated in the preceding section, several retrospective studies have
found that children are given less pain-relieving medication after certain types of
surgery (e.g. heart surgery) than adults (Beyer et al., 1983; Eland & Anderson,
1977; Schechter et al.,, 1986). The American Academy of Pediatrics {1987) has
recently recommended that the criteria for anesthesia and analgesia in adulis also be
used for children. Assuming that children have the same amount of pain as adults in
the same situations it would seemn likely on the basis of the above-mentioned studies
that pain in children is alleviated insufficiently.

Conclusion

Clearly presented in the preceding sections is that there are several indications that
pain in children is alleviated insufficiently. There are, in particular, indications of
insufficient administration of prescribed medication and, to a lesser degree, of /nade-
gquate prescription. However, there are hardly any "hard’, wverifiable empirical data
available in support of the assumption that children are given insufficient medication
postoperatively. This finding underlines the importance of research into the incidence
and prevalence of pain in children.

In spite of the lack of hard empirical data, the above-mentioned indications should be
taken seriously. Subsequently, the question arises what measures would be neces-
sary for effective pain relief. This question will be answered in the following section.

Measures for effective pain management

On the basis of several indications that children are given insufficient pain-relieving
medication, different measures that can lead to effective pain relief can be consid-
ered.

(1) Insufficient administration of prescribed medication. In brief, three indications
that children are not given sufficient medication (less than prescribed) were men-
tioned above. First, pain may be assessed incorrectly by nurses; the pain is underes-
timated and consequently relieved insufficiently. Second, nurses’ knowledge about
pain and pharmacological pain management does not always seem to be up to date,
so that it is not unlikely that pain is relieved insufficiently. Finally, the influence of
nurses’ attitudes towards especially pharmacelogical pain management should not be
underestimated. Several studies (Elander et al., 1991; Mather & Mackie, 1983} have
shown that nurses postpone the administration of medication prescribed p.r.n. as
long as possible.
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To ensure that sufficient prescribed medication is administered, different measures
could be taken for all of the above-mentioned indications. For instance, it would be
possible to standardize nurses’ pain assessments: systematic pain assessment by
means of pain rating scales. Refresher courses for nurses in pharmacological pain
treatment would be another possibility. Finally, attitudes could be studied more
extensively, which would make it possible to determine how attitudes can be
changed so as to improve pain relief in children.

These measures have been recommended in the literature before {(e.g., Burokas,
1985; Ellis, 1988; Ross et al., 1991). A disadvantage of these measures {though
they are very important) is that they will only affect certain aspects of pain assess-
ment and intervention by nurses, so that they may not have sufficient effect if they
are introduced separately. Moreover, it is impossible to introduce all these interven-
tions and to measure their effects in the short term; refresher courses and attitude
research, in particular, are time-consuming.

Nevertheless, there is a measure that will affect all of the above-mentioned points
and can be introduced relatively easily, and in a short space of time: 'standard
medication’. This means that postoperative medication is no longer prescribed on a
p.r.n. basis, but becomes standard procedure, e.g. four times a day during the first
24 hours. This recommendation has been made before too (e.g., McCaffery &
Beebe, 1989; McGrath, 1990; McGrath & Unruh, 1987}, Standard administration of
analgesics does not leave room for "underestimation’ of pain, for it is obligatory to
administer medication. Also, the administration of analgesics will not be postponed
anymore,

(2) Inadequate prescription. The introduction of standard medication does not guar-
antee sufficiently effective pain relief, however. As was indicated before, some
studies (Boelen-Van der Loo & Driessen, 1992; Mather & Mackie, 1983} suggest
that prescriptions of medication for children are inadequate. In these cases effective
pain relief could be brought about by adaptation of the prescription of medication on
the basis of protocols; other analgesics should be prescribed or, if possible the doses
should be increased. But before this measure is taken, research should make it
absolutely clear after which types of surgery prescriptions are inadeqguate.

CONCLUSIONS

This review of the literature leads 1o the conclusion that there is not enough empiri-
cal evidence that children are given too little pain-relieving medication postopera-
tively. There are sufficient indications that this might be the case, however. Strik-
ingly, maost of the indications are connected with nurses’ decisions, like the estima-
tion or assessment of pain and the decision whether or not prescribed medication is
10 be administered.

The results of this review of the literature underline the importance of research into
the incidence and prevalence of pain in children. Because there are several indica-
tions that pain in children is alleviated insufficiently, certain measures 1o optimize
pain relief are suggested. First, pain assessment by nurses should be standardized.
Second, standard prescription of (different doses or types of) postoperative pain
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medication during a fixed period of time is recommended instead of prescription on a
p.r.n. basis. Finally, the recommendation is that the effect of these measures be
studied, preferably for each type of surgery separately.

26



Chapter-{l

REFERENCES

American Academy of Pediatrics (1987}, Neonatal anesthesta. Pedistrics, 80, 446.

Arkesteyn, S., Huijer Abu-Saad, H. & Halfens, R. {1990). De attitude van verpleegkundigen
{Murses’ attitudes). Tidschrift Voor diekenverpleging, 100, 396-398.

Beyer, J.E., DeGood, D.E.,, Ashley, L.C. & Russell, G.A. {1983). Patterns of postoperative
analgesic use with aduits and children following cardiac surgery. Pain, 77, 71-81.

Beyer, J.E., McGrath, P.J. & Berde, C.B. ({1990). Discordance between self-report and
behavioral pain measures in children aged 3-7 years after surgery. Journal of Pain and Symptom
Management, 5, 360-35686.

Beyer, J.E., Villarruel, AM. & Denyes, M. {1993). The oucher, the new user's manual and
technical report. University of Colorado Health Sciences Center, Colorado.

Boelen-Van der Loo, W.J.C. & Driessen, F.G.W.H.M. {1992}, Pijnpreventie en pijnbestrijding
bij {adenoitonsillectomie (Prevention and management of pain following {adeo)tonsillectomy).
Mederlands Tijdschrift voor de Geneeskunde, 136, 1409-1413.

Burokas, L. (1985). Factors affecting nurses’ decisions to medicate pediatric patients after
surgery. Heart & Lung, 14, 373-379.

Eland, J.M. {1990}, Pain in children. Nursing Clinics of North America, 25, 871-884.,

Eiand, J.M. & Anderson, J.E. {1977). The experience of pain in children. In A. Jacox (Ed.}.
Pain: A source book for nurses and other health professionals. Little Brown, Boston, pp. 453-473.

Eiander, G., Lindberg, T. & Quarnstréom, B. [1991). Pain relief in infants after major surgery:
a descriptive study. Journal of Pediatric Surgery, 26, 128-131.

Elander, G. & Hellstrom, G. (1992). Analgesic administration in children and adults following
open heart surgery. Scandinavian Journal of Caring Sciences, &, 17-21.

Ellis, J.A. {1988}. Using pain scales to prevent undermedication. Maternal Child Nursing, 13,
180-182.

Ferrell, B.R., Eberts, M.T., McCaffery, M. & Grant, M. {1991}, Clinical decision making and
pain’. Cancer Nursing, 14, 289-297.

Foster, R.L. & Hester, N.O. ({1990}, The relationship between pain ratings and pharmacologic
interventions for children in pain. In: D.C. Tyler & E.J. Krane. Pediatric pain. Advances in Pain
Research and Therapy, 15, 31-3b. Raven, New York.

Gadish, H.S., Gonzalez, J.L. & Hayes, J.S. (1988]. Factors affecting nurses’ decisions to
administer pediatric pain medication postoperatively. Journal of Pediatric Nursing, 3, 383-390.
Hamers, J.P.H., Huijer Abu-Saad, H. & Halfens, R.J.G. {1993}, Factoren die verpleegkun
digen beinvloeden bij het inschatten van pijn bij kinderen en bij het toepassen van pijnverlichtende
interventies {Factors influencing nurses’ pain assessments and pain relieving interventions in

children}. Verpleegkunde, 8, 141-157.

Hamers, J.P.H., Huijer Abu-Saad, H., Van den Hout, MA, & Halfens, R.J.G. {1994},
Childrer’s vocal expressions, and not medical diagnosis, age or information from parents determing
nurses ' pain assessment and interventions. Abstractbook, pp. 148, Third International Symposium
on Pediatric Pain, Philadelphia.

Huskisson, E.C. {1983). Visual Anolgue scales. In: RA. Melzack (Ed.}. Pain measurement and
assessment. Raven, New York, pp. 33-37.

Johnston, C.C., Abbott, F.V., Gray-Donald, K., Jeans, M.E. {1992}, A survey ol pain in
hospitalized patients aged 4-14 years. Clinical Journal of Pain, 8, 154-163.

Kokke, F.T.M., Van der Heide, D.H. & Boelen-van der Loo, W.J.C. (1993}). Postoperatieve
pijnbestrijding in drie Nederlandse ziekenhuizen: een pilotstudie {Postoperative pain management in
three Dutch hospitals: a pilot study). Tidschrift voor Kindergeneeskunde, 61, 48-51.

Mather, L. & Mackie, J. (1983}, The incidence of postoperative pain in children. Pain, 15,
271-282.

McCaffery, M. & Beebe, A. {1988}, Pain, clinical manual for nursing practice. Mosby, St
Louis.

27



Are children given insufficient pain-relieving medication postoperatively?

weGrath, P.A, [1990). Pain in children. Nature, assessment, and treatment. Guilford, New

York.
MoGrath, P.J. & Unroh, A0, (1887}, Paln in children and adolescents. Elsevier, Amsterdam.

tMeinerney, M., Champion, D., Horley, K., et al. (1993). The limitations of pain severity
Jutgrment from observéd behavior in children. IASP Abstractbook, pp. 512, 7th World Congress on

~ Pain, Paris, )

Ross, B.8.. Bush, J.P.,  Crumetts, B.D. {1981). Factors affecting nurses’ decisions to
adrminister PRN analgesic medication to children after surgery: an analog investigation. Journal of
Pedistric Psychology, 16, 151-167.

Schechter, N.L. & Allen, D. {18881 Physicians’ attitudes towards pain  in  children.
Developmental and Behavioral Pediatrics, 7, (6], 350-354.

Schechter, N.L., Allen, D.A. & Hanson, K. {1988). Status of pediatric pain controi: a
comparison of hospital aralgesic usage in children and aduits. Pediatrics, 77, 11-15.

Viaayen, J.W.8. (1891}, Chronic. low back pain. Assessment and treatment from &
behavioral rehabilitation perspective. Swets & Zeitlinger, Amsterdam.

Wallace, M.R. (1988}, Temperament: a variable in children's pain management. Pediatric

Mursing, 15, 118-121.

28



CHAPTER Il

The diagnostic process and decision-making
in nursing
a literature review'

' Reprinted with permission from: Hamers, J.P.H., Huijer Abu-Saad, H. & Halfens, R.J.G. (1994}, The
diagnostic process and decision-making in nursing, a literature review. Journal of Professional
Mursing, 10, 154-163. (Saunders, Philadelphia)



Decision-making in nursing

SUMMARY

In clinical practice professional nurses appear to make different judgments regarding
particular nursing situations. The purpose of this literature review is to gain insight
into the way nurses make decisions related to nursing diagnoses and interventions.
Literature on decision-making can be divided into that which focuses on how deci-
sions are made, i.e., information-processing model, and that which focuses on how
decisions ought to be made, i.e., mathematical models. Most of the literature about
decision-making in nursing in particular appears to focus on the former, specifically
on the stages and strategies in the decision-making process and on factors influenc-
ing this process. These factors include the problem task (cues), the decision maker
this or her knowledge, experience, personal variability), and discipline. However, to
date, most of the research that has been done with regard to these factors has been
restricted to the performance between novice and expert. We conclude that further
validation of nursing diagnoses is necessary to ensure accuracy in decision-making in
nursing.
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INTRODUCTION

In clinical practice, nurses make decisions all the time. Most of these decisions are
related to nursing diagnoses and nursing interventions, and it appears that profes-
sional nurses make different judgments regarding specific situations. For example,
when two nurses independently enter the hospital room of a crying child, the first
nurse may conclude that the child is in pain, while the second nurse may conclude
that the child misses his or her family. When two nurses make the same diagnaosis,
eg, that the child is in pain, the first nurse may decide to give pain medication, and
the other may opt for distraction or music therapy. In other words, given the same
data, nurses tend to make different diagnoses, and as a result; they choose different
interventions. For this reason, it is important to gain insight into the way nurses
make decisions related to nursing diagnoses and interventions.

The purpose of this literature review is to summarize what is already known about
decision-making in nursing. Specifically, we seek answers to the following questions:

» What is decision-making, and how is it defined in general?

» How is the decision-making process described in the nursing literature?

» Which factors influence the decision-making process?

» What is the state of the art in research on decision-making in nursing, espe-
cially that related to diagnoses and interventions?

A literature search was first conducted using a computer search. In addition, experts
on decision-making were then called upon to recommend extra reading material.
Finally, an off-line search was conducted using Med-Line (CD-ROM, 1983-8/1992),
and references in books and articles were studied.

What is decision-making?

While studying the literature, it appears that there is no unequivocal definition of
"decision-making” and that there is no consensus regarding the terminology that
should be used. In different texts different terms are used. Examples of this are:
“{clinical) decision-making” (Weinstein & Fineberg, 1980; Wright & Macadam,
1979), "{clinical} judgment” (Elstein, 1976; Feinstein, 1967}, "{clinical) inference”
{(Hammond, 1964; Hammond et al., 1966a, 1966b), "(diagnostic) {clinical) (human)
reasoning” (Evans, 1990; Mayer & Revlin, 1978}, and "{medical) thuman) problem-
solving” {Elstein et al., 13878; Newell & Simon, 1972}). Sometimes, different terms
are used synonymously. For example, Kelly (1964, p.315) defined inference as "a
conclusion or judgment drawn from data”, thus using "inference” as a synonym for
"judgment”. De Graaff (1989) characterizes this situation as "terminological chaos”.
Nevertheless, attempts have been made to reduce this lack of conceptual clarity.
First, some of the above-mentioned concepts point both to the process of making
decisions and to the outcome of such processes. For example, the term "{clinical)
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judgment” is used to describe the process of decision-making (or judgment) as well
as the outcome of such a process, the [clinical} judgment, eg, a diagnosis.

Second, and rore important, in the psychological literature, the different terms refer
to different research paradigms and models (Eistein et al., 1978]. Cutler {1979)
distinguishes clinical versus mathematical methods for problem-solving; Elstein &
Bordage (1988) distinguish two major approaches in the psychology of clinical
reasoning: the problem-solving approach and the judgment approach; and Evans
(1990} distinguishes deductive from statistical theories of reasoning. These classifi-
cations are somewhat similar in that they emphasize the difference between how
decisions are made, ie; information-processing model, and how decisions ought to be
made, ie, mathematical models.

Although models on how decisions ought to be made provide accuracy and consis-
tency in managing complex and multidimensional data, their applicability to nursing
remaing questionable {Hammond, 1964; Hammond et al., 1966a, 1966b; Kelly,
1984). In view of that, this article will focus on how decisions are actually made and
not on how they ought to be made.

Information-processing model

In the information-processing model, a human being is viewed as an information-
processing system interacting with a problem task. The memory of the information-
processing system is said to consist of two parts, namely, a short-term memory and
a long-term memory.

Simply represented, short-term memory can be compared to a control center in
which a limited amount of information (symbols) is held, normally no more than five
to seven chunks {Simon 1974). Chunks are recognizable stimulus patterns that are
not innate but develop through learning (Newell & Simon, 1972).

Long-term memory can be compared to a large library in which knowledge, both
factual (semantic) and experiential {episodic), is stored {Carnevali, 1984) and for
which no evidence exists that it can be filled in a lifetime (Newell & Simon, 1972).
Thus, in long-term memory, knowledge and past experience are stored that can be
retrieved by short-term memory. All processes, namely take their inputs from short-
term memory and leave their outputs in short-termn memory {(Newell & Simon, 1972).
In addition, the information-processing model distinguishes four components or
stages in the reasoning process: {1) cue acquisition, (2) hypothesis generation, {3)
cus interpretation, and (4} hypothesis evaluation [Elstein et al., 1978; Elstein &
Bordage, 1988). ;

In the first stage (cue acquisition), data are collected. Information about cues can be
obtained by a variety of methods. In the second stage (hypothesis generation),
hypotheses are generated from memory based on only a few cues. The number of
hypotheses that is considered simultaneously is usually four or five and rarely ex-
ceeds six or seven {Elstein et al., 1978; Elstein & Bardage, 1988). During the third
stage (cue interpretation), cues are interpreted on a three-point scale. Cues are
interpreted as tending to confirm or refute a hypothesis or as noncontributory
(Elstein & Bordage, 1988). Finally, in the fourth stage (hypothesis evaluation), the
clinician must reach a diagnostic judgment. In many diagnostic problems, reasoning
in this evaluation phase can be represented as a process of adding up the pros and
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cons for each alternative and choosing the one favored by the preponderance of the
evidence (Elstein & Bordage; 1988).

The decision-making process in nursing

A careful review of the literature shows that a number of different authors have dealt
with the subject of decision-making in nursing. Most of them seem to focus their
attention on the information-processing modesl in that they present processes in
terms of components or stages that are comparable to the one mentioned above.
Examples of this are texts on decision-making by Bailey and Claus {1975b], Vitale et
al. (1978}, Ford et al. {1979) and Carnevali {1984). However, some of these authors
(Bailey & Claus, 1975; Carnevali, 1984) use more than four stages in describing the
decision-making process {Table 1}.

Table 1. Components in a reasoning process according to two different groups of researchers

Eistein, Shulman & Spraftka (1978) Carnevali {1284}

Cue acquisition Pre-encounter data

Hypothesis generation Entry to the data search field and shaping direction of
Cue interpretation data gathering

Hypothesis evaluation Coalescing of cues into clusters or chunks

Activating possible diagnostic explanations {diag
nostic hypothesis)

Hypothesis and data-directed search of the data field

Testing diagnostic hypothesis for goodness of fit

Diagnosis

For example, stages one, two and three, as described by Carnevali (1284) are com-
parable with stage one as described by Elstein et al. {1978). In fact, Carnevali's
waork is a further elaboration of the four stages developed by Elstein and colleagues,
which end with the nursing diagnostic phase.

Table 2. Components of the nursing process according 1o three different groups of researchers.

Little & Carnevali {1976) Yura & Walsh (1978, 1988) Carpenito (1983}
Assessment Assessing Assassment
Diagnosis Planning Problem idéntification
Prescription Implementing Planning
implementation Evaluating Intervention
Evaluation Evaluation

Other authors describe the decision-making process as a conclusion from data as
well as the decisions made on the basis of this conclusion. The problem-salving
process described by Bailey and Claus (1975} is an example of this. Another exam-
ple, and also a particular elaboration of this, is the nursing process. The nursing
process is a problem-sclving process that is presented in terms of several stages and
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components. Yet, the term "nursing process” means different things to different
authors {Steveris, 1984). In the literature, different authors use a different number of
stages and a different terminology in their description of the nursing process. As an
illustration, the stages of the nursing process as described by Little and Carnevali
(1978}, Yura and Walsh (1978, 1988}, and Carpenito {1983) are presented in
Table 2. Other examples of different stages in the nursing process are summarized
by Bulechek and MeCloskey {1985):

In the nursing process, the concept of nursing diagnosis is critical {McFarland,
1989}, Several authors (Carpenito, 1983; Gordon, 1987) point to the distinction
between diagnosis as the process of problem-solving and diagnosis as the outcome
of this process. This differentiation is similar to the one mentioned earlier between
decigion, judgment, and inference with the final stage in the process being a diagno-
sis (or clinical judgment}. The components of the diagnostic process according to
Gordon {1987} again are comparable with the one mentioned by Elstein et al, (1978)
and include (1) collecting information, (2} interpreting the information, (3) clustering
the information, and {4} naming the cluster. In fact, Gordon’s stages are a transiation
of the stages of Elstein and colleagues. Like the nursing process the diagnostic
process is not unigue to nursing.

Factors influencing the decision-making process

in the literature different factors are mentioned as influencing the decision-making
process. These factors are related to the problem task, the information-processing
system or the decision maker, and the discipline. These factors will be discussed in
succession.

Problem task

As mentioned earlier, in decision-making the decision maker is faced with a problem
task that can be a diagnostic task. The complexity of this task influences decision-
making {Corcoran, 19886); the more difficult the task, the more difficult the decision-
making is and the higher the likelihood that an incorrect decision will be made.
According to Tanner {1984}, the determinants of task complexity include {1} the
number of cues: the greater the number of cues represented, the more complex the
task; (2} dependability: the greater the dependability of the available cues, the fewer
the number of cues needed and the less the cognitive strain; (3) redundancy: the
greater the redundancy, the easier the task; {4} overlapping cues: the more the cues
overlap in differential diagnoses, the more complex the task will be; and (5) irreduc-
ible uncertainty: the maore irreducible the uncertainty, the more complex the task will
be.

According to Gordon {1987), the reliability and validity of data are important in the
processing of cues. Of special significance to validity is the relevance of data. The
addition of irrelevant information to relevant cues can increase the number of errors
made, as well as make the processing of the task more difficult (Gordon, 1980).
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Decision maker

Characteristics of the information-processing system or of the decision maker may
also influence the decision-making process. In the literature, three factors are often
mentioned: experience, knowledge, and personal variability.

Experience

Experience is a major factor influencing the decision-making process. This concept
has a direct link with the information-processing model. Past experiences are stored
in the long-term memory, and these experiences can influence the decision-making
process in a positive manner by increasing its accuracy. In particular, they have im-
pact on the hypothesis-generating stage by increasing the ability to recognize signifi-
cant patterns {Draper, 19886),ie, the "chunking of familiar stimuli" (Larkin et al.,
1980). Experience permits the clinician to use more complex chunks in short-term
memory (Carnevali, 1984). Experience, among other things, distinguishes the expert
from the novice. Thus, experience can be regarded as an important determinant of
expertise (Benner, 1982; Corcoran, 1986).

However, experience can also bias the decision-making process, especially in the
assessment of probabilities. Tanner (1984) distinguishes three main biases: (1)
frequency of occurrence in experience influences the diagnostic process by altering
the diagnostic possibilities considerd, {2} recency of experience refers to the ten-
dency to oversample more recent experiences and to undersample or ignore less
recent experiences, and (3} profoundness of memory refers to the tendency to
oversample events that are dramatic.

Knowledge

Like experience, knowledge is obviously a major factor that influences the decision-
making process. Knowledge is also stored in the long-term memory and is a neces-
sary condition for all stages in decision-making. As Carnevali {1984, p.32) states:
"one cannot diagnose what one does not recognize or understand”. In her study,
Corcoran {(1986) found, among other things, that lack of knowledge leads to incom-
plete and erroneous pians (diagnosis and interventions). Knowledge is another signifi-
cant factor that distinguishes the novice from the expert {Larkin et al., 1980; Tanner,
1984}, It is not only the number of facts but also the cross-indexed storage of
knowledge that is a characteristic of an expert. The novice rmay hold igclated bits of
information but lack the cross-indexing and multiple categorization scherme {Tanner,
1984).

Personal variability

Personal variability is the last factor related to the information-processing system or
decision maker. It is a collective term for characteristics that vary across decision
makers, such as interpersonal skills, and that include communication and perception.
Also meant are factors such as the decision maker’s physical, mental, and emotional
state at the time of the diagnostic reasoning (Carnevali 1984). Prejudice and values
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are included as well and may be related to age, sex, kind of illness, ethnic back-
ground, sociceconomic class or religion. H left unexplored, such prejudice may
dramatically influence the reasoning process, even to the extent that standards of
care may suffer {(Woolley, 1980}.

Parsonal variability may influence all stages in the decision-making process. In the
first stage (cue acquisition), "excessive data-collection may impede the process of
clinical inference by overloading the systern’s capacity” (Elstein & Bordage, 1988,
p.118). After all, the capacity of short-term memory is limited. Collecting too much
data may impair the clinician’s ability to sort out and focus upon the relevant vari-
ables (Elstein & Bordage, 1988}, or, as Evans {1980, p.20) states "overload will lead
to errors”. in the next stage, hypotheses are generated. Although early hypotheses
are essential, they can be misleading. They may direct attention to irrelevant features
of the problem, cause the clinician to engage in a search for inconsequential cues
that would otherwise be ignored, or lead the clinician to refrain from a useful search
of cues that would otherwise be collected (Elstein & Bordage, 1988). In the final
stages, cue interpretation and hypothesis evaluation, cues are interpreted as tending
to confirm or refute a hypothesis or as noncontributory. A factor influencing the
decision-making process in these stages is the overemphasis placed on positive
findings. Data is usually interpreted and colored by the clinician. "The data best
remembered tend to be those that fit the hypotheses generated” (Elstein & Bordage,
1988, p.176). The most common error in cue interpretation is to assign positive
{eonfirmatory) weight to noncontributory findings (Elstein et al., 1878).

Discipline

As already mentioned, different authors state that the decision-making process is
similar in different professions, although its focus can differ. In this respect, disci-
pline has a major impact on the decision-making process. Here, the concept of
discipline points to an isclated body of knowledge (Huijer Abu-Saad, 1990, 1991).
Examples of professions with different disciplines are medicine and nursing. Medicine
and nursing differ in their body of knowledge and so does their view on the state of
patients. 1t follows that their judgments and decisions will also differ, at least in
different domains. In short, it can be stated that discipline demarcates the domain in
wiich decisions are made.

Even within a discipline subspecialty can influence the decision-making process. In a
study in the domain of medicine by Kassirer and Gorry {1978), six expert clinicians
were selected to diagnose a case of a patient with a renal problem. Four clinicians
were specialized in nephrology, one in gastroenterology, and one in cardiclogy. The
nephrologists gave the correct diagnosis earlier than the two physicians who did not
have expertise in the patient's illness. Kassirer and Gorry (1978} presumed that this
could be related to their field of clinical expertise.

Finally, within a discipline, different theories can affect the decision-making process.
These theories view and describe the real world in different ways, thus having an
impact on the decisions and judgments made by their users.
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Overview of factors influencing the decision-making process

From the literature, it can be concluded that different factors are mentioned that
influence the decision-making process and, as a result, the outcome of this process.
Factors mentioned in the literature were related to the problem task {(diagnostic task},
the decision maker, and the discipline. These factors can best be presented in a
model (Figure 1).

Discipline |
i i
: : .
i
Diagnostic task ; Decision maker
K cues I knowledge
; | § experience
personal variability
Y

Decision-making process
cue acquisition
hypothesis generation
cue interpretation
hypothesis evaluation

Figure 1. A model of factors influencing the decision-making process

As can be seen in Figure 1, the discipline sets limits on the domain of decision-
making. It demarcates the domain in which decisions are made. For example, in the
discipline of nursing, decisions are directed towards caring, rather than curing. As
proposed by the information-processing model, there is an interaction between the
decision maker {information-processing system) and the problem task (diagnostic
task]). As is clear from Figure 1, the outcome of the decision-making process is a
function of this interaction. This is further illustrated in the following example: task
complexity {(determined by characteristics of cues} influences the decision-making
process and is also dependent on the decision maker's knowledge and experience.
An easy task for an experienced decision maker may be a complex task for a deci-
sion maker who is a novice. On the other hand, excessive data collection {as a factor
of personal variability} may increase the complexity of a task, which in turn influ-
ences the decision-making process.
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Research on decision-making in nursing

As has already often been stated (Corcoran, 1986; Gordon, 1987}, little research
has been done on decision-making processes in nursing. After the studies of
Hammond and colleagues in the 1960s {Hammond, 1964; Hammond et al., 196864,
1966b}, no research was conducted for a period of almost 20 years! Since the early
gighties, however, new studies have been done, most of which focus on how deci-
sions are made and rely either on the information-processing model {Corcoran, 19886;
Tanner et al., 1987} or on intuition in decision-making (Beriner & Tanner, 1987,
Rew, 1988). The different studies in the discipline of nursing are illustrated below.
Research on how decisions are made is usually based on the information-processing
model. In this domain, Two interrelatéd objects of study can be distinguished: (1) the
stages in the decision-making process and the strategies used in the several stages
and (2) factors influencing the decision-making process.

When studies focus on stages and strategies in the decision-making process, the
purpose is to identify stages in decision-making processes as it relates to nursing.
More specifically, these studies examine if whether or not the stages of cue acquisi-
tion, hypothesis generation, cue interpretation, and hypothesis evaluation, as pro-
posed by the information-processing model, can be generalized to the discipline of
nursing. Furthermore, the purpose is to identify strategies nurses use in the different
stages of the decision-making process. The studies by Gordon (1980), Corcoran
{1986}, Westfall et al. {1986), Padrick et al. {1987}, Tanner et al. (1987) and ltano
(1989) focus on this. It is worth mentioning that the studies by Westfall et al. {1986)
Padrick et al. {1987), and Tanner et al. {1987} are part of one research project. In
this project, 43 subjects had to make decisions based on patient simulations consist-
ing of a written case [change-of-shift report), a short videotaped scene, and a set of
health data for responding to subjects’ specific reqguests for additional information.
The subjects were instructed to think aloud and the verbalizations were tape re-
corded. In other studies, similar methods {verbal protocol or thinking aloud} were
used. However, the content of the simulations differed. On the other hand, Gordon
(1980} and Corcoran {1988} used only written cases, and ltano (1989} used actual
patierits instead of simulations. In addition to the tape recordings, subjects were
observed during their task.

The overall conclusion of the different studies is that the stages in the decision-
making process, as already described, can also be found in nursing. Indeed, as
stated earlier (Field, 1987; Woolley, 1990), decision-making is not unique to nursing.
Some results confirm other facts proposed by the information-processing modesl. For
example, adding a lot of irrelevant information reduces accuracy {Gordon, 1980),
and oversimplification leads to errors (Corcoran, 1986). |t can be said that the results
of the studies mentioned above led to confirmation of facts that were already known
from research in other disciplines, such as medicine.

In a study of Grobe et al. {1991}, seven experienced nurses were instructed to
verbalize all of their thoughts during a planning task based on written cases. The
authors found an indication that the subjects seem to consider problems and inter-
ventions concurrently, rather than as distinct linear steps in a process.
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The second area of research deals with factors influencing clinical decision-making.
Research on factors influencing decision processes in nursing is mainly focused on
the factors of knowledge and experience. As already mentioned, knowledge and
experience are properties that distinguish the novice from the expert. For this reason,
most studies focus on the differences between the novice and the expert in decision-
making {Corcoran, 19886; ltano, 1989; Padrick et al., 1987; Tanner et al., 1987,
Westfall et al., 1986). Novices and experts then are compared on performance in the
different stages of the decision-making process and on accuracy in their decisions. It
is assumed that the expert will do the better job. Results have been reported that
confirm and refute this assumption. For example, confirmation is the fact that ltano’s
{1989} study suggested that experienced nurses collect more cues than students.
The fact that Westfall et al. {19886) found no difference in the number of hypothéses
generated refutes the assumption. Finally, although it is expected that experts ac-
quire more systematic data and make more accurate decisions, only trends in differ-
ent studies were found {Corcoran, 1986; Tanner et al., 1987; Westfall et al., 1986).
This finding is not so unusual for the sample sizes in the studies mentioned are very
small: 11 subjects divided into 6 experts and 5 novices (Corcoran, 1986), 43 sub-
jects divided into 15 beginning junior students, 13 beginning senior students, and 15
staff nurses {Tanner et al., 1987; Westfall et al., 1986}, and 26 subjects divided into
13 senior baccalaureate student nurses (BSN} and 13 highly skilled judgment makers
[tano, 1989}, The small sample size no doubt has an impact on the statistical power
of the studies.

Also of interest is the comparison that several studies {Gordon, 1980; Tanner et al.,
1987) make on the accuracy of the decision (cqg. diagnosis). As mentioned earlier,
measuring such a concept is very difficult. First, one does not know what an accu-
rate decision is, and second, there is no consensus yet on the nursing diagnoses
found in the literature. Moreover, reliable and valid correlations between cues and
nursing diagnoses are lacking. Although researchers recognize this problem
{Corcoran, 1986; Gordon, 1980; Lunney, 1892}, they still make attempts to measure
it. Distinguishing between such categories as "consistent with the consultant's
plan”, "appropriate, but not consistent with the consultant’s plan”, and "incomplete
and erroneous” {Corcoran, 19B8); measuring the extent to which nurses identify
surgical implications instead of nursing diagnoses (Gordon, 1980); or measuring the
concept of accuracy on a seven-point scale [Lunney, 1992) are examples of this. In
such cases one may question the validity of the measurement,

Although research on influencing factors has not been done extensively, it is not
restricted to studies that compare novices and experts. Sanford et al. {1992), in a
secondary analysis, found no differences in clinical judgment abilities in new BSN
and non-BSN graduates. Luker and Kenrick {1982} investigated what kind of knowl-
edge nurses rely on in decision-making and appeared to be experiential or practice-
based knowledge, rather than scientific or research-based knowledge. Although this
finding is important, it is not remarkable and is often mentioned in the nursing litera-
ture {Hamers et al., 1991; Meleis, 1985). Davitz and Davitz (1980} studied and
described, among other things, how nurses in their inferences and judgments on
patient suffering, pain, and distress are influenced by such patients characteristics as
age, sex, socioeconomic class, and ethnic and religious background. Their results
showed that the patients” social class made a difference in the degree of physical
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pain and psychological distress nurses believed that patients experienced. More
precisely, lower class patients, both male and female, were judged to suffer more
pain with the same illness or injury than did middle- or upper-class patients (Davitz &
Davitz, 1980}, However, it must be said that the research methods were seldom
described by the authors, and so cannot be verified. This leads one to gquestion the
validity and reliability of their findings.

Finally, studies on how decisions are made can be found that focus on the role of
intuition in decision-making. Benner and Tanner (1987) define intuition as under-
standing without a rationale. In the literature, however, different definitions of intu-
ition are used, making it difficult to compare the results of one intuitive reasoning
study to another {(Radwin, 1990}, Intuitive judgment distinguishes the expert from
the novice (Benner, 1982; Rew, 1988}. The expert no longer relies on an analytic
principle, {eg, guidelines) to connect her/his understanding of the situation to an
appropriate action (Benner, 1982). The process has become internalized and her/his
actions appear to the observer to be intuitive (Field, 1987). Intuition is then seen as
an unconscious process of decision-making.

This description of intuition is closely related to research methods used in decision-
making research. In most studies subjects must make decisions based on simulations
or written cases. They are asked to think aloud or are interviewed and, as a result,
sometimes they are not able to say what some of their decisions are based on. For
example, some just say "because it felt right; it looked good". An illustration follows:
"I was on nights. The patient was not my patient but | went into the room. | knew
that the patient was going sour at that point, and | elected to call a code. The pa-
tient had not stopped breathing, his pulses were still there, but as | told a nurse
colleague on the way home, 'l could have bet my last paycheck that he was going to
arrést'" (Benner & Tanner, 1987, p.29).

The magic of words is, that when we are unable to explain a phenomen, we someti-
mes find a name for it, such as intuition {(Larkin et al., 1980). However, behind such
words. usually lies a reality we must discover if we are to understand expert perfor-
mance. In that respect, research on intuition is still premature, because it is not clear
what the reality behind intuition is. In this sense, it is a kind of magic. Larkin et al.
{1980) propose the capacity to use pattern-indexed schemata as a large part of what
is called intuition. According to Rogers (1983}, the failure to study the process of
knowing and understanding that underlies practice precludes an adequate description
of clinical reasoning, which, in turn, prevents the development of a methodology for
systematically improving it.

Howewver, it can be said that the intuitive approach coffers insight that mvay comple-
ment the information-processing approach (Field, 1987). Intuitive knowledge and
analytic reasoning are not mutually exclusive; they can, and often do, complement
each other (Benner & Tanner, 1987). Benner's descriptions of novices and experts in
the study by ltano {1989) may be an example of this.
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DISCUSSION

in the beginning of this article it is stated that professional nurses appear to make
different judgments regarding particular nursing situations. For example, two nurses
independently enter the hospital room of a crying child. Nurse one concludes that the
child is in pain, and nurse two concludes that the child misses his or her family.
When two nurses make the same diagnosis, eg, that the child is in pain, the first
nurse may decide to give pain medication, and the other may opt for distraction or
music therapy. In other words, when two nurses are confronted with the same
patient situation, they often make different diagnoses.

Assuming that it is desirable that nurses, confronted with the same situation, make
the same decisions, it is important to get insight into the way decisions are made.
This literature review has increased that insight. Based on this study some possible
explanations can be given for the fact that nurses in the example make different
decisions.

An important explanation could be the complexity of the problem-task. In the exam-
ple the complexity, among other things, is determined by overlapping cues. For
example, crying is related to more than one nursing diagnosis eg, pain, fear and
homesickness.

Furthermore, nurse’ characteristics may play an important role. Differences in level of
education can influence the decision-making. Nurses who are specialized in pediatric
nursing possibly have more knowledge on pain symptoms in children, than general
nurses.

Nurses’ experience may also play a role. A nurse who has recently cared for children
who were homesick, may sooner make that dagnosis. Finally, personal variability
could have influenced the decisions made. For example, the attitude of a nurse could
be such that she chooses to postpone the distribution of medications to children,
and for this reason she would select an intervention that does not involve the admin-
istration of medication.

Based on the conclusions drawn in this review several implications for further re-
search can be emphasized. In addition to the need for further studies on decision-
making in nursing involving sufficient sample sizes, research in the future should be
directed towards factors that influence the decision-making process. Of special
interest would be studies focusing on factors related to particular nursing diagnoses.
Further validation of nursing diagnoses would not only be of great interest but a
must for ensuring accuracy in decision-making in nursing.

Of course, these implications have not only theoretical relevance but also practical
relevance. The validation of nursing diagnoses and knowledge about factors influenc-
ing decision-making will also improve nursing care as a result of promoting greater
consensus in making diagnoses with the same data. After all, the administration of
pain medication to a patient who is in pain, for example, should not have to be
dependent on the nurse who is caring for him at the moment. Finally, nurses and
nursing students should not only be taught how decisions are made using the infor-
mation-processing model but also made aware of factors like excessive data collec-
tion, which can bias decisions.
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Factorsinfluencing nurses’ pain assessment and interventions.in children

SUMMARY

Research is lacking on factors influencing nurses’ decision-making directed to the
diagnosis pain in children and its related interventions. This paper reports on two
studies, namely a gualitative study and its replication, in which we explored factors
influencing nurses’ pain assessments and interventions in children. Those factors
found to influence nurses’ decisions were: medical diagnosis, child’s expressions,
age, and parents, and the nurses’ knowledge, experience, attitude, and workioad.
Some of these factors seem to have more influence than others. For example, the
presence of a medical diagnosis seemns to legitimate being in pain. Furthermore, it is
suggested that mainly vocal expressions, especially erying, influence nurses’ decisi-
ons to administer analgesics. Finally, nurses’ negative views on non-narcotic analge-
sics were striking.

In this paper, the results of both studies and their relationship to information reported
in the literature are further elaborated and discussed, and hypotheses on strength
and direction of influence of factors on pain assessment and intervention are gener-
ated.
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INTRODUCTION

in clinical practice professional nurses appear to make different judgments regarding
the assessment of pain in children and the implementation of pain-relieving interven-
tions. Assuming that it is desirable for nurses who are confronted with the same
situation to make the same decisions, it is important to gain insight into the way
decisions are made. A literature review conducted by the authors (Hamers et al.,
1994) has shed some light on the subject and provided a framework of factors
influencing the decision-making process. The literature review (Hamers et al., 1994)
also raveals that most studies in nursing (Corcoran, 1986; Itano, 1989; Tanner et
al.,, 1987) focus on differences in decision-making between the novice and the
expert.

Research on other factors is lacking. For example, it is not known on the basis of
which factors or cues nurses conclude that a child is in pain, or on the basis of
which factors they implement interventions to relieve pain. Some authors (Broome &
Slack, 1990) stress that future research should be directed at answering questions
such as: what criteria do nurses use to decide if a patient is in pain and what factors
do nurses consider when choosing medications to relieve pain?

The study

The purpose of this study is to explore factors inflencing nurses’ pain assessments
and interventions in children. With this in mind, the research question was formu-
lated: on the basis of what information do nurses assess acute pain in children, and
what information do they consider when choosing pain-relieving interventions?

To answer the study question, a gualitative study was conducted {study |} and
followed by a replication study {study H}. In this article both studies, in which differ-
ent researchers participated, are described.

METHODS STUDY |
Subjects

The subjects {n=10) were a convenience sample of nurses {7 women and 3 men,
average age 30 years) working on a paediatric ward in both a general and a univer-
sity hospital in the southern part of the Metherlands. Seven nurses were specialized
in paediatrics; the other three had received training in this area. Experience in nursing
varied between 1 and 14 years, that in paediatrics between several months and 11
years.

Data collection and analysis

Data were collected using {(a) semi-structured interviews, (b} observations of sub-
jects, and {c} examination of nursing records. The procedure was as follows: the
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main researcher joined the paediatric nurse during a daytime shift, observing the
nurses’ activities related to pain assessment and implementation of pain-relieving
interventions. At the end of the shift, an interview with the nurse, recorded on
audio-tape, took place. Owing to a technical malfunction, one interview was lost.
For data management the computer program KwauiTan 3.1 (Peters, 1891} was used.
Kwatitan has been developed for analyzing data according to the grounded theory
approach (Wester, 1991}, By using KWaLITAN, the data can be processed, structured,
sorted, selected, altered, and printed. Furthermore, the program offers the ability to
write, process and print fe.g. theoretical and methodologicall memos. In short, the
computer program offers the ability to apply the procedures for data-analysis system-
atically on large amount of data, However, it should be mentioned that it is not
KwWALITAN, But the researcher who analyzes and interprets the data.

During data analysis, memos were constantly written. Data were analyzed using the
foliowing procedures. The main researcher and a second researcher independently
coded the first interview. After comparing the codes, differences were discussed and
agreement was obtained on terminology that should be used. The meaning of the
codes was described in the memos. With these codes as a starting point, the main
researcher coded a second interview. After the third interview was coded, no new
codes could be formulated by the researcher, and the codes that were formulated
seemed to be applicable to the different interviews.

At this time, procedures in data analysis were verified. First, both the content of the
memos and the process of coding were discussed with the researcher who also
coded the first interview. Next, they were checked by two other reseachers, who
assigned codes to randomly selected interview scenes. Results were tested using a
similarity coefficient, the Jaccard index {see below). Based on the results of these
measures, codes were readjusted. Data resulting from interviews, observations and
nursing records were analyzed on the basis of these codes.

Reliability and validity

In order to improve the reliability of data (Smaling, 1987), interviews were tape
recorded and transcribed. The computer program KWALITAN 3.1 was used in the data
analysis. During the interviews the statements of the subjects were frequentiy
summarized and restated by the main researcher. After doing the second interview,
the interview technique was evaluated and discussed with three other researchers.
During the data analysis, the main researcher regularly discussed methods and
findings with colleagues, which supports reliability (Nievaard, 1990; Smaling, 1987).
To improve reliability and validity, the principle of triangulation (Denzin, 1978: Kimchi
et al., 1991) was also used. First, data triangulation was used by collecting data
from a general and from a university hospital {(dissimilar settings, Denzin, 1978).
Next, methodological triangulation was used by applying several methods of data
collection; namely, interview, observation, and analysis of nursing records {within-
method triangulation, Denzin, 1978). Finally, the research results were compared
with the literature.

As mentioned earlier, the Jaccard index was used as a measure of similarity in
coding between the main researcher and two other reseachers {I and 11, The proce-
dure was as follows. Researchers | and Il, neither of whom were trained in coding,
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had to code 10 randomly chosen interview scenes. They were given a list of 34
codes, each with a description of the meaning. They were allowed to use more than
one code for a single interview scene, but not all codes-had to be used. For every
interview scene a Jaccard index could be calculated as a measure of similarity
between two researchers (see Table 1). According to Dormaar {1989}, the Jaccard
index is used in order to reduce the likelihood that two units would be considered
similar because neither contains many of the attributes.

Table 1. The calculation of the Jaccard index according to Dormaar {1983}

The Jaccard index, J, is calculated by the formuia:
a
J = e
a+hb+e

whereby a, b, and c refer to the contingency table of attributes present i1} or absent {0);

Researcher 2

Researcher 1 (1 {0}
(1) a b
{0} c {c)

In this study, after readjustment of codes, the weighted similarity rates
{Jdy+dy+ .o+ ) Mn)) were: J=0.5 {main researcher - researcher 1), J=0.5 { main
researcher - researcher I}, and J=0.4 (researcher | - researcher ll}). These results
have been interpreted to have reasonable similarity.

METHODS STUDY i
Subjects

Study Il was a replication of study |. The subjects (n=10) were a convenience
sample of nurses {8 women and 2 men, average age 36 years) working in a paediat-
ric ward in both a general and a university hospital in the western part of the Nether-
lands. All nurses were specialized in paediatrics. Experience in nursing varied be-
tween &5 and 33 years; experience in paediatrics between 2 and 28 years.

Because it was a replication of a study, procedures and methods for data collection
were the same as those described in study 1. As for reliability and validity, except for
the use of the Jaccard index, those mentioned in study | were also applicable in the
second study. There were, however, some differences, principally with respect to
data analysis.
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Data collection and analysis

Although the computer program KwaLTAN 3.1 was used and memos were constantly
written, data were collected and analyzed by another researcher who did not partici-
pate in the first study. This researcher was trained in the interview techniques used
i study |. Moreover, to make the results of this study cormparable to those of the
first, the codes of the first study were used as a starting point in analysing the data.
However, it should be noted that the researcher was not informed about the results
of study |.

RESULTS STUDY |

Factors found to influence both nurses’ assessments of pain in children and the
implementation of pain-relieving interventions are summarized in Figure 1. These
different factors will be discussed in succession.

Medical diagnosis

Child's characteristics Nurses’ characteristics

|
i
i
child’s age e
|
i

; knowledge
child's expression ; experience
i attitude

! Infermation from parents

i )

L

| Pain assessment
| - R’
I & intervention
| )
b

Figure 1. Factors influencing nurses’ pain assessments and interventions in children
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Pain-relieving interventions can be divided into pharmacofogical and nonpharmaco-
logical interventions. Pharmacological interventions can be further divided into
opioids/narcotics {e.g. morphine} and non-opioids/non-narcotics {e.g. paracetamol).
Hewever, in this report, when pharmacological interventions are mentioned, they
refer to non-narcotics.

Medical diagnosis

The medical diagnosis [surgery, syndrome, or indication for admission} is a factor
that seems to influence nurses’ pain assessments. Nurses seem to attach a great
deal of importance to the medical diagnosis, since all 10 nurses mentioned it. How-
ever, depending on the severity of the medical diagnosis, ene may conclude that the
more severe the diagnosis the more pain the patient experiences. As a nurse com-
mented:

The surgical removal of the tonsils [severe diagnosis} is more painful than the surgical remowval of the adenoids
[mild diagnosis].

In fact, the presence of a medical diagnosis seems to justify being in pain.

The assessment of pain also depends on the reason for the patient’s admission to the hospital, A patient who is
admitted with a medical diagnosis for which you can expect pain, is "allowed” to be in pain. It is to be expected.

This cbservation also holds for the implementation of pain-relieving interventions.
Medical diagnoses partly seem to justify the administration of analgesics.

In the case of a child who has undergone surgery and complains about pain, there is a clear relationship between
the operation and the reported pain. But when a child complains about pain as his parents are lgaving, then
distraction will be used [as an intervention].

As in the assessment of pain, there is probably a relationship between the severity of
the medical diagnosis and the nurse’s decision, in this case the implementation of a
pain-relieving intervention. One will be more inclined to administer an analgesic with
a severe diagnosis than with a mild diagnosis.

Characteristics of the child

Certain characteristics of the child will influence nurses’ pain assessments, mainly,
the child’s expressions and the child’'s age.

The child’s expressions

The child’s expressions seem 1o be an important cue in pain assessment. Although
there are many ways {vocal/verbal, facial, behavioral, body movements} in which a
child can express pain, vocal and verbal expressions are those that influence the
assessment the most. Crying seems to be the maost reliable source. In other words,
the likelihood that a child will be in pain increases if the child is crying. This conclu-
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gion is based on the large number of scenes in which respondents mention the
importance of thig cue.

Al nurses state that @ child can be asked if he is in pain and that children can and do
report their pain verbally, However, nurses have their doubts about the reliability of
this source of informatiorn.

Older childrer can express this verbally. They say: ‘I have a stomachache’. Then you need to watch and see if
that rgally is true or whether what they reslly mean to say is, 'l want to go home'.

As with pain gssessment, vocal and verbal expressions also seem to influence the
implementation of pharmacological interventions. In other words, a shouting or
erying child will receive a pain medication sooner than a child who is not reacting in
such a verbal manner.

When the child is lying in bed screammg in pain, there is not much point in trying to reposition him. You just
reach for some medication.

The child’s age

With regard to age, respondents distinguish between ‘younger children’ {up to 4
years old), ‘older children’ {starting at 5 years old) and 'adults’. The majority of the
subjects think of age as a factor that influences pain assessment. However, they do
not agree on the nature of the influence. Some of the nurses think adults experience
more pain than children in the same situation. Reasons given are:

| think children forget it more quickly. An adult who has a hernia will stay in bed for about 2 days and take it
easy, while a child wiil start walking around or playing within a couple of hours. He won't think about it that
irtuch.

However, the majority of the nurses think children experience more pain than adults
in the same situation. Several arguments are brought up; for instance:

An adult may be able to handle it better than a child. When a child is in pain, he is totally overwhelmed by it. He
can think of nothing else. Me can’t even play anymore.

It is less clear whether nurses think that younger children have more or less pain
than older children in the same situation. One subject stated:

The conclusion that the child is in pain will be drawn more quickly for younger children then for older children.
With the younger child yvou play it safe, with the older one, you check it

Age also seems to influence the implementation of pharmacological interventions.
Several nurses think adults receive pain medication sooner than children.

Compared to children, adults receive medication more quickly.

One nurse thinks the decision to administer an analgesic is made more quickly in
younger children than in older children.

[%23
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i infants you tend to give something {analgesic] more quickly. If the child remains restless, then he is experieni:
ing pain. This conclusion will be drawn earlier than in older children.

The child’s parents

in general, subjects think it.is obvious to use information obtained from the child’'s
parents. After all, "Nobody knows the child better than his own parents’. However,
information obtained from parents does not seem to be reliable all the time. When a
parent states her child is in pain, this information is usually checked by the nurse.

Parents do recognize the child's pain behavior, it is specific for their child. $till, you first héve to assess the
situation yourself. If the child hears a parent say ‘if | had undergone that operation | would have had pain®, he
will begin to experience pain himself,

Other nurses check whether the pain is severe enough to administer pain medication.

in that case | will go back with them fparents] to their child, and talk with the child himself (if that's possible].
That way, | can decide whether to administer pain medication or not.

The reliability of the parent's information depends on the subject’s image of the
parents.

Sometimes it's obvious that the parents are exaggerating.
Characteristics of the nurse

Nurses appear to know that they make different decisions when confronted with the
same situation. These differences can be partly attributed to nurses’ characteristics,
including their knowledge, experience and attitude.

Knowledge and experience

Professional experience seems to be a main factor influencing nurses’ pain assess-
ments and their implementation of interventions. Nurses use their past experience to
determine what to do in present or future situations.

Experience with the syndrome, experience with other children. You start making comparisens. Actually, |
shouldn’t be saying this, but is it logical to be in pain? You should bear in mind that every human being is unique.
But the fact is you do it [comparing] automatically, you cannot avoid it

Knowledge about the effects of pain relieving interventions seems to influence
nurses’ implementation of them. Analgesics are generally expected to be effective.
That cannot be said of nonpharmacological interventions. The nonpharmacological
intervention most often mentioned is distraction. Some nurses think distration can be
an effective way to relieve pain. Other nurses think distraction is a temporary solu-
tion, and not a sufficient one. Finally, other nurses think of distraction as a method
of assessing, rather than relieving, pain.

Distraction is a kind of test to assess the severity of pain.
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Nirses” attitudes

MNurses’ attitudes seem quite likely to influence their decision to administer pain
medication to children. It appears that nurses have negative feelings about pain
rnedication, 8 conclusion derived from the vocabulary they use: "All pain will be
treated, if necessary even with medicines’; ‘If | start stuffing them with medicine...’;
Ther you don’t need to start pushing medicines right away”; "You shouldnt pump it
into the body it it is not necessary”; "You don't need to swallow packets of pills’.
These staterments give the impression that the nurses are talking about large guanti-
ties of medicine. However, the context of these statements is the administration of
‘paracetamol’ pro re nata (p.r.n.). Moreover, it is striking that nurses postpone
administering analgesics as long as possible.

In my opirion it is not necessary to start with an analgesic right away. In fact, as far as that's concerned, |
would say, wait until the last possible moment.

Several arguments are given for postponing the administration of analgesics: 'be-
cause medicine is harmful’; ‘'because it is a poison’; "because medicine has side ef-
fects’; ‘because medicine suppresses other symptoms’; ‘because you are afraid
something is going to go wrong’.

Finally, the majority of nurses think that pain is related to hospital admission. Some
of them think pain can never be relieved completely.

In fact, some pain is allowed, for they are, after all, in the hospital.

RESULTS STUDY I

An extensive overview of the results of this replication study is given by Schumacher
(1993). Obviously, in general, the results of this study were comparable to those of
the first one. The impact of the medical diagnosis on assessment and intervention
was supported. This also held for the child’s expressions, nurses’ knowledge and
experience, and nurses’ attitude.

Howaever, there were some differences with regard to the influence of the child's age
on the pain assessment and administration of analgesics. In study I, it was sug-
gested that younger children would probably receive pain medication earlier than
older children. Study Il suggest conflicting results. On the one hand, the result is
supported.

To older children, you can say: hang in there! ... but this is not going to work with younger children,

On the other hand, some subjects suggest the opposite; older children would receive
pain medication earlier.

In younger children pain is managed less extensively than in older children.
Iry younger children, you first try out other [nonpharmacological]l interventions.
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Although the influence of the child’s parents is supported, the examination of infor-
mation from parents was not mentionad. However, the parent’s influence on the
nurse’s decision to adminster an analgesic seems rather small.

You only have a few alternatives and the parents don’t have much to say in the matter.

Finally, an interesting result found in this study was the influence of ‘workload’ on
the administration of analgesics.

My first reaction is not very acceptable, but it depends on how much time you have available. When you are
caring for 13 children all by yourself, or with another colleague, then you do not have enough time to sit down
with each child.

When it is very busy, and you are caring for 12 children all by yourself, then you naturally just give a pardceta-
mol.

In such cases, time seems to be a determining factor in the administration of analge-
sics.

DISCUSSION

Decision-making processes related to pain assessment and interventions in children
are complex. In a gualitative study, followed by a replication study, factors influenc-
ing these processes have been explored. |t should be mentioned that the overview is
not complete. For example, organizational aspects (Broome & Slack, 1990} were left
aside, although there was an indication that workload also influences the administra-
tion of analgesics (study ll). Obviously, the subjects do not represent all paediatric
nurses in the Netherlands, something which sets limitations on the range of these
studies. However, it does not alter the fact that clear indications have been found
about the influence of some factors on nurses’ decision-making.

Medical diagnosis

A medical diagnosis seems to be a justification for being in pain. The importance of
the medical diagnosis in pain assessment and interventions has also been reported in
the literature {(Arkesteyn, 1989; Burokas, 1985; Bush et al., 1989; Dudley & Halm,
1984; Halfens et al., 1990; Ross et al., 1991; Taylor et al., 1984}): These findings
lead one to believe that the worse the medical diagnosis, the higher the pain assess-
ment and the soconer an analgesic will be administered.

Child's expressions

The finding that nurses use the child’s expressions to assess pain seems very logi-
cal. The overview of the ways in which a child can express pain is comparable to
overviews which exist already (Koolen & Perduijn, 1991; McGrath & Unruh, 1987).
However, it is striking that mainly vocal and verbal expressions, especially crying,
influence nurses’ decisions. This finding is contrary to results of two other qualitative
studies which suggest that nurses assessing pain pay the most attention to the
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child’s behavior (e.g. reflecting boredom, introversion) (Koolen & Perduijn, 1991} and
facial expression {e.g. grimace, frown} (Dick, 1993}, Diek’s study {1993} also sug-
gests that crying may be an important cue. A study by Wallace (1989} again sup-
ports the finding that children who express pain intensively receive more postopera-
tive analgesic medication than children who express pain less intensively.

Age

The influence of age on pain assessment and intervention is also worth noting. The
majority of nurses believe that children have less pain than adults in the same situa-
tion. This is in contrast with McGrath et al. {1984}, who found that paediatric nurses
perceived the pain of children as severe as adult pain when no serious medical
sequela is expected. The finding that adults seem to receive analgesics sooner than
children is supported in the literature (Beyer et al., 1983; Eland & Anderson, 1977,
Elander & Hellstrom, 1992; Schechter et al., 19886).

The assumption that younger children, especially babies, do not feel pain seems to
be obsolete. The present study even suggests that nurses conclude that younger
children are in pain sooner than older children. A younger child is also likely to get
analgesics sooner. An explanation for this could be that it is more complex to assess
pain in younger children than in older children. As a result, nurses will administer
analgesics sooner 16 be on the safe side. Moreover, it is assumed that pain assess:
ment in older children is less complex because they can report their pain verbally.
Bome nurses, on the other hand, still debate the reliability of these reports. A child
who reports pain may be simulating or exaggerating pain, something that is also
suggested in the literature [Koolen & Perduijn, 1991; Vortherms et al., 1992).
Regarding the influence of age on the administration of analgesics, conflicting find-
ings exist not only in study Il but also in the literature. According to Elander and
Hellstrom (1992), older children received more narcotic analgesics but got the same
amount of non-narcotic analgesics as younger children. Gonzalez and Gadish (1890)
suggest that younger children receive more non-narcotics than older children. How-
ever, nurses who participated in this study said age is not an important factor influ-
encing the administration of analgesics. This idea is supported by Schechter et al.
{19886). These researchers found that narcotic analgesics are prescribed less often in
yvounger children than in older children, but that there is no difference in the actual
administration.

In summary, different results have been reported regarding the influence of age on
pain assessment and interventions. Therefore, it remains questionable whether age
{younger versus older children) influences the decision to administer analgesics.

Influence of parents

It is also questionable whether a child’s parents influence nurses’ pain assessments
and interventions. Although subjects think information obtained from parents is
important, study ! suggests that this information must be confirmed. In any case,
information obtained from parents seems unlikely to be a conditional factor for the
administration of analgesics. These findings are supported by those of Koolen and
Perduijn {1991}. These authors also support the finding that the parents’ role is age-
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related. In other words, if information obtained from parents influences nurses’
decision-making, this influence decreases as the child grows older. In the literature
the child’'s parents as an influencing factor on nurses’ decisions is seldom described.

Nurses’ attitudes

It seems logical to conclude that nurses’ characteristics influence their decisions.
However, nurses’ attitudes towards analgesics are striking. In the literature {(Eland &
Anderson, 1977; Ferrell et al., 1991; Schechter et al., 19886} it is often mentioned
that many nurses are (sometimes unjustly) afraid of side effects of analgesics, like
addiction. These studies, however, refer to narcotic analgesics, while the qualitative
study and its replication reflect negative views on non-narcotic analgesics, like
paracetamol. |t is possible that children receive insufficient analgesics as a result of
this, or that analgesics are administered too late.

Distraction

Distraction seems to be the nonpharmacological intervention most often used, a
finding supported by Burokas {1985). However, it seems that the range of non-
pharmacological interventions used is less than the range of nonpharmacological
interventions described in the literature (Huijer Abu-Saad, 1989; McGrath, 1990;
Ross & Ross, 1988). This cbservation is also made by Ferrell et al. {1291). An
explanation could be that few nurses are acquainted with nonpharmacological inter-
ventions and their effects. Moreover, it is likely that several interventions that are
described in the literature (e.g. hypnosis and biofeedback} are not considered within
the nursing domain in the Netherlands.

Implications for future research and clinical practice

Based on this study several suggestions for further research can be made. The
results of this study are hypothetical in nature. Testing hypotheses, particularly on
the influence of medical diagnosis, the child's expressions and age, and the child's
parents, should be the next step. Further research on nurses’ attitude towards pain
in children seems to be relevant, all the more so because nurses’ attitudes seem (o
be responsible for differences between nurses’ decisions to administer analgesics.
Finally, one should investigate whether or not children receive sufficient analgesics.
This study also has practical implications, especially for nursing education and
nursing practice. It is suggested that nurse educators shouid pay more attention to
pain assessment and to methods of relieving pain in children, taking into consider-
ation analgesics and their side effects. In addition, the subjective nature of the
experience and the developmental influences on pain perception, pain tolerance and
pain expression in children should receive more attention in nursing school curricula.
In the practice setting, refresher courses on pain in children are recommended for
paediatric nurses because they are the ones who determine if a child is to be medi-
cated or not and because they are seen as role models by potential nursing students
in the practical setting. Refresher courses could address how children with different
medical diagnoses and of different age groups perceive and react to painful experi-
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ences. Myths regarding pain assessment and pain management in children could be
discussed and as a result dispelled.
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Nurses’ . pain dsgessments and decisions regarding interventions

SUMMARY

This article reports on a study that examines the influence of task-related factors on
nurses’ pain assessments and decisions regarding interventions. In an experimental
design pediatric nurses {n=202), were exposed to differert cases, each case being
a combination of a vignette and a videotape. For every case subjecis were asked to
assess the child's pain and to state whether or not they would administer an analge-
sic. The results indicated that pediatric nurses attributed more pain and were more
inclined to administer non-narcotic analgesics to children who vocally expressed their
pain than to children who were less expressive. Furthermore, the interaction results
between the child’'s expression and the medical diagnosis revealed a trend indicating
that nurses attributéd the most pain to the child when the diagnosis was severe and
the child vocally expressed his pain.
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INTRODUCTION

That nurses play a key role in pain assessment and intervention in children is gener-
ally recognized {Atchison et al., 1986; Broome & Slack, 1990; Gonzalez & Gadish,
1990). Since analgesics are often prescribed by physicians on a pro re nata {p.r.n.}
basis, nurses are constantly being confronted with situations in which they must
decide when to intervene when a child is in pain. Just which factors play a key role
in the nurses’ decision that pain is present and that it warrants intervention is a
question posed by many researchers (Broome & Slack, 1990; Hamers et al., 1894a)
and clinicians and, as a result, merits further investigation.

in a gualitative study by Hamers et al. {1994b], factors influencing nurses’ pain
assessments and interventions were explored. See Figure 1.

Medical diagnosis

Child’s characteristics 1 Nurses’ characteristics

child’s expression | B v
! attitude i
i

—— S —— S S I

information from parents

Y

Pain assessment
& intervention

Figure 1. Factors influencing nurses” paln assessments and interventions in children (Reprinted with permission
from: Hamers, J.P.H., Huijer Abu-Saad, H., Maifens, R.J.G. & Schumacher, J.N.M. {1994}, Factors
influencing nurses’ pain assessment and interventions in children, Journal of Advanced Nursing, 20,
853-860. Blackwell, Oxfard)

According to this study, a medical diagnosis seemed to justify being in pain. The
importance of a medical diagnosis in pain assessment and interventions has also
been reported in other studies (Arkesteyn et al., 1990; Burokas, 1985; Bush et al.,
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1989; Dudley & Holm, 1984; Gadish et al., 1988; Halfens et al., 1980; Taylor et al.,
1984). Bush et al. [1989), for example, found seriousness of surgical procedure as
the best predictor of analgesic medications. These findings lead one to expect that
the more serious the diagnosis, the more pain will be attributed to the patient and
the sooner an analgesic will be administered.

Another factor found to influence nurses’ decisions was the child’s expressions,
sspecially: his.vocal expressions (Hamers et al., 1994b). It is suggested that more
pain is attributed and that analgesics are administered sooner to a child who expres-
ses his-pain vocally (e.g., by crying) than to a child who does not. Although Koolen
and Perduijn’s {1991} gualitative study suggests that nurses pay the most attention
to the child's behavior {e.g., acting bored or introverted), Dick’s {1993} gualitative
study supports the importance of crying. A study by Wallace {1989) on the child’s
temperament again supports the finding that children who express pain intensely
le.g., by crying) receive more postoperative analgesics than children who express
pain less intensely.

Hamers et al. {1994b) further found conflicting results on the child’'s age as a factor
that influences pain assessment and interventions. On the one hand, the data sug-
gest that nurses would conclude that a younger child {up to 4 years old} is in pain
sooner than an older child (5 years or older}, and that the younger child would also
receive non-narcotic analgesics sooner than the older child. On the other hand, there
were data that suggested that older children would receive pain medication earlier.
The literature {Elander & Hellstrém, 1992; Gonzalez & Gadish, 1990; Schechter et
al., 1988) also reports conflicting results on the influence of age on the administra-
tion of analgesics. Based on these results, the question can be posed whether or not
age influences nurses’ decisions to administer non-narcotic analgesics.

One may also question the influence that information obtained from the child’s
parents has on nurses’ pain assessments and interventions. Although nurses think
that information obtained from parents (e.g., ‘'my child is in pain’} is important, they
usually try to verify the information (Hamers et al., 1994b). Hamers et al.’s study
further suggests that information obtained from parents seems unlikely to be a
conditional factor for the administration of analgesics. This finding is supported by
the study by Koolen and Perduijn (1991). These two studies further suggest that the
parents’ role is age-related; in other words, if information obtained from the child’s
parents does, in fact, influence nurses’ decision-making, then this influence de-
creases as the child grows older. The literature seldom refers to the child’'s parents
as a factor inluencing nurses' decisions.

It can be concluded that several studies have explored the factors that influence pain
assessment and intervention in children. These studies used mainly qualitative, retro-
spective, or exploratory designs and served as a result to generate hypotheses on
possible factors influencing nurses’ decisions. Although these studies provided us
with a great deal of information, the studies do not provide definite conclusions on
the influence of some of these factors. In fact, the exploratory studies reveal often
different, and sometimes ambiguous findings. As yet, the hypotheses generated
have never been tested in controlled clinical studies, mainly due to the difficulties
encountered in conducting such studies. Laboratory type studies provide as a result
a complementary approach that may disentangle different effects that are con-
founded in the natural environment.
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The aim of the present study was to examine the influence of the medical diagnosis,
the child’'s age and expressions, and parents’ input on nurses’ pain assessments and
their decisions to administer non-narcotic analgesics {paracetamol}, controlling for
the effects of nurses’ characteristics (knowledge, experience} and the type of hospi-
tal. In three experimental cases (see design) the following hypotheses were tested.
The first case tested whether nurses’ attributions of pain and their administrations of
analgesics were influenced by the child’s vocal expression of pain and by the sever-
ity of the medical diagnosis. It was expected that the combination of vocal expres-
sion and severe diagnosis, in particular, would prompt nurses to assess pain as more
severe and to intervene pharmacologically.

The second case tested the hypothesis that attributed pain and the administration of
drugs are not affected by the child’s age or by information obtained from parents as
such, but that the child's age and parents’ information interact. It was expected that
infarmation obtained from parents would only affect nurses’ behavior in cases of
relatively young chiidren.

In the third case the testing of hypotheses on the influence of vocal expression (see
first case) and child’s age {see second case) was replicated. However, these factors
were not expected to interact.

METHODS
Design

The study consisted of three experimental cases, which each formed a cell in a
separate 2 x 2 factorial design (Figure 2). As can be seen from Figure 2, in each
case two factors {e.g., medical diagnosis & child’s expression} are manipulated. A
factor can be present {e.g., severe diagnosis; vocal expression) or absent (e.g., mild
diagnosis; less vocal expression). Using all the possible combinations of factors (2 x
2}, each case consists of four different subcases or tasks. The advantage of this
design is that several hypotheses on main effects and interaction effects of two
different factors can be tested in one single experiment.

Subjects

A convenience sample of 207 pediatric nurses selected from 171 hospitals in the
Netherlands were included in the study and received a small remuneration for their
participation. Only registered nurses who were currently working on a pediatric ward
were included. Three nurses were excluded because they did not meet this criterion,
and two nurses were excluded because they deviated from the procedure (see
procedure}. There were 202 nurses in the final sample {180 women and 22 men).
Their mean age was 32.1 years (3D =7.0; range =22-58).
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Figure 2. lilustration of the factorial study design

As can be seen in Figure 2, nurses were randomized into four groups after prestrati-
fication. Per hospital, nurses were stratified for experience (0-3; 4-7; 8-11; 12-15; =
16 years in pediatrics respectively) and knowledge (specialized education in pediat-
rics: yes or no).

Procedure

As can be seen from Figure 2, each group was exposed to four sequential cases,
each of which consisted of a vignette and a videotape in which the different factors
were operationalized. Although the nurses were unaware of it, they started with a
training session, so that they could get used to the task.

Medical diagnosis {(mild: "adenocidectomy’, severe: ‘closure of anus preaternaturalis’),
child's age {younger: '3 years old’, older: '5 years old’}, and information obtained
from the child’'s parents {'x's mother draws your attention to the fact x is in pain’
versus no information) were operationalized via vignettes. An illustration of vignettes
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is given in Table 1. The child's expressions (less vocal versus vocall were opera
tionalized via videotapes of the same child.

Table 1. Hustration of two vignettes

Vignette 1 Vignette 2
John is a 168 month old boy. John is & 16 month old boy.

He was admitted with the indication "adenoidectomy” He was admitted with the indication "closure ap’ {clo-
tsurgical remowal of adenoids). sure of anus praeternaturalis).

This morning he has undergone surgery. John may This morning he has undergone surgery. John may
have paracetamol, 120 mg p.r.n. for the pain, a maxi- have paracetamol, 120 myg pr.n, for the pain, a maxi-
mum of four times a day. mum of four times a day.

With this information you enter John's room. At that With this information you enter John's room. At that
time it is several hours after the surgery. time it is several hours after the surgery.

Note. In this illustration the medical diagnosis (mild = adenoidectomy, severe= closure ap) is operationalized.
Vignette 1 corresponds to cases 1.2 and 1.4 in Figure 2, vignette 2 to cases 1.7 and 1.3,

Data collection took place during 15-minute sessions. At each session, a standard-
ized introduction was given about the procedure. Extra attention was paid to the
correct way of filling in the rating scales and to the fact that nurses were not al-
lowed to communicate with each other during the task. However, during one ses-
sion, two nurses started talking and they have, as a result, been excluded from the
sample.

Each nurse was confronted with four different subcases or tasks {the training case
included}. For every case the procedure was as follows: {1) nurses read the vignette,
(2} the videotape was shown, (3) nurses answered three guestions {see measure-
ments). At the end of the session, the purpose of the study was explained, and
discussions about the study tock place with the nurses.

Measurements

Nurses rated their answers to the following questions on a 100-millimeter Visual
Analogue Scale (VAS):

» Please rate the pain experienced by the child in this case.

» How sure are you that your pain assessment is the correct one?

» Would you administer an analgesic to the child in this case?

At the left end of the scale the indications 'O, no pain at all’, '0, completely unsure’,
and "0, surely would not administer” were printed for the three different questions,
respectively, and at the right end "100, extreme pain’, '100, completely sure’, and
100, would surely administer’, respectively. The distance from zero to the vertical
mark of the nurse was measured in millimeters.
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Reliability and validity

Ir order to improve reliability and validity, the vignettes and the accompanying video
scenes (each lasting about 30 seconds) were developed systematically, according to
guidelines comparable to those proposed by Lunney (1992).

Children recovering from minor operations (e.g., adenoidectomies, tonsillectomies) in
an outpatient ward in a general hospital were videotaped. Videotapes of 7 children
were sdited into 21 videoscenes. In & first pilot study, these scenes were randomly
shown to 18 registered nurses, who were asked to rate their answer to the following
questions on a 100-millimeter VAS: (1) Please, estimate the possibility that the child
is in pain: {2) Please rate the pain that is experienced by the child. Additional ques-
tions were further posed régarding the child’s age [would you be surprised knowing
that this child is ‘x' vears old (x= 3, 4, 5, 6, 10, 16 years old}] and to the type of
surgery Idoes it seem likely to you that this child is recovering from a "type of sur-
gery’ (type of surgery = adenocidectomy/ tonsiliectomy/ appendectomy/ heart sur-
gery/ renal surgery)]. Based on their answers and their verbal comments, 6 video-
scenes from 4 children were selected to represent the natural setting.

After editing and selecting the tapes, simulated vignettes were developed. The
vignettes contained the following information: the child’s name, the child’s age, the
type of surgery, and the amount of non-narcotic analgesics (paracetamol) pro re
nata. Thé amount of information was limited, so cases would be applicable in differ-
ent hospital settings. The vignettes were based on the results of a review of the
literature and a qualitative study, and were judged by two experts in pediatric nurs-
ing and one expert in pain in children. An illustration of a vignette is given in Table 1.
Seven pediatric nurses and six nurse researchers participated in two separate pilot
studies which aimed at testing the face and content validity of the combination
vignettes and videoscenes. Based on their comments and feedback, the vignettes
were revised. Finally, the combination of revised vignettes and videoscenes were
tested in a fourth pilot study in which 16 pediatric nurses from a university teaching
hospital participated. Based on the results of this study no further revisions were
needed, and it was decided that the materials were reasonably reliable and valid to
use in the main study. It should be mentioned that the hospitals where the pilot
studies took place did not participate in the main study.

Analyses

VAS scores were analyzed by ANOVA. Since the different factors presented in the
three cases are independent and hence inappropriate for combined analysis using
one multivariate technique, seperate ANOVAs including the stratification variables
experience and knowledge for each case have been conducted. However, as de-
picted in Figure 2, the factors child’'s expression and age were present in two cases.
For these factors an overall analysis was carried out using techniques for analysis of
cross-over designs (Altman, 1981; Armitage & Berry, 1987).
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RESULTS

As can be seen in Table 2 the prestratification was succesful; there were no differ-
ences among groups regarding knowledge and experience.

Table 2, Distributions of respective years of experience in pediatrics, level of specialized education, and
hospital where subjects were employed in the four experimental groups

Group ¥ Group 2 Group 3 Group 4

N subjscts 50 48 54 50
Average years of experience in pediatrics 7.3 7.1 8.5 7.8
tsd) 15.9) (5.4} 5.7 (6.1}
Level of specialized education

n subjects holding a specialization in pediatrics 41 37 4.4 40
n subjects attending the specialization course ) 7 8 5
n subjects with no/other specializations 4 4 4 5

Hospital where employed

n subjects employed in general hospital 14 14 14 13
n subjects employed in children's hospital 12 11 19 19
n subjects employed in university hospital 24 23 21 18

The results of the hypotheses are presented by case sequentially.
Case I

The hypotheses regarding the influence of the child's expressions were supported.
Pediatric nurses attributed more pain to the child who expressed his pain vocally
than to the child who didn"t {F, ;4,=107.78; p<0.001}. They also said they were
more inclined to administer an analgesic to the child who expressed his pain vocally
than to the one who didn't (F; g, =134.42; p<0.001}.

The hypotheses regarding the influence of the medical diagnosis on assessment and
intervention were not supported. No main effects were found for pain assessiment
{Fy 1q4=1.33; p=0.25) or for the administration of analgesics (F, 14,=1.24; p=0.27}.
As can be seen from Figure 3, both pain assessment and intervention scores were
especially high when the diagnosis was relatively severe and there was vocal expres-
sion. However, these effects proved not to be statistically significant; only a trend
was found for assessment {p=0.08).

For the stratification variables a statistically significant main effect was found for
experience in pediatric nursing on nurses’ intervention only. Nurses with more than
10 years experience were less inclined to administer an analgesic (F,,q,=5.22;
p=0.01}.
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Case If

The hypotheses regarding the influence of information obtained from parents and of
age on pain assessment and intervention were supported; no main effects were
found. There were also no main or interaction effects for the stratification variables.
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Figure 4. Mean (:SD) VAS (0-100) ratings of pain assessment (A} and administration of analgesics (B). No
statigtically significant interaction-effects were found.

Yet, as can be seen from Figure 4, a trend (p=0.06) was found indicating that
nurses attributed more pain to the older child. The expected interaction between
information obtained from parents and child’s age on both assessment and interven-
tion was not found; no interaction-effects were found to be statistically significant.
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Case Il

The results for case Il are presented in Figure 5. Hypotheses regarding the influsnce
of the child’s expressions were replicated. Again, nurses attributed more pain to the
child who expressed his pain vocally {F; yg = 21.87; p<0.001) and said they were
more inclined to administer an analgesic to this child than to the one who did not
express himself vocally (F, ,5,=5.08; p=0.03}. Age appeared to have no influence
on nurses’ pain assessments or on the administration of analgesics. In contrast to
the result presented in case H, no trend was found. There were also no main or
interaction-effects for the stratification variables.
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Figure 5. Mean {x£SD) VAS (0-100) ratings of pain assessment {A) and administration of analgesics {B). No
statistically significant interaction-effects wers found.

Since child's expression and age were present in two cases an overall analysis for
each of these factors was carried out. In order to examine the effect of the child's
expression an overall analysis for the cases | and il was carried out. Using a two-
way ANCOVA a main effect for the child’'s expression for both the pain assessment
{Fy 155 = 144.80; p<0.001) and intervention (F, ;5 =135.15; p<0.001) was found.
These findings indicated that nurses attributed more pain, and were more inclined to
administer an analgesic, to the child who expressed his pain vocally than to the child
who did not. As expected, these results were similar to those of cases | and Il
However, it should be stressed that further analysis indicated that the effect for
expression in case | was different from the effect in case Il for both assessment
(F) 195 = 19.43; p<0.001} and intervention (F, ,4=35.21; p<0.001}; the effect in
case I was smaller. As a result, the overall test for expression should be interpreted
as a test for the mean effect over both cases.

To examine the effect of the child's age an overall analysis for the cases Il and Il
was conducted. A trend was again found indicating that nurses attributed more pain
to the older child (F, 46 =3.97; p=0.05). However, there was no main effect for the
intervention (F, ,43=1.99; p=0.15]. These results were similar to those presented by
cases Il and 1. Although the p-value for assessment in the overall analysis was
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decreased, it sull did not reach statistical significance. There were also no differ-
ences in the effect for age between the two cases for both assessment {(Fi10e=0.76;
p=0.38) and intervention (F, ;33 =0; p=0.89).

in none of the three cases were there any significant differences between groups in
ratings on the question about confidence that pain assessment was correct. In the
first case, ratings ranged from 671 to 66, in the second from 69 to 72, and in the
third from 80 to 63.

Finally, as shown in Table 3, VAS scores on pain assessment correlated strongly
with VAS scores on the administration of analgesics in all cases.

Table 3. Correlations between pain assessment and intervention based on VAS scores

f P

Case | 0.81 <0.001

case Ii 0.71 <0.001

case il 0.66 <0.001
DISCUSSION

The predominant finding from this study is that pediatric nurses attribute more pain
to children who vocally express their pain than to children who express themselves
less vocally or not at all. Moreover, the same nurses were more inclined to adminis-
ter non-narcotic analgesics to children who vocally express their pain. Nurses appar-
ently consider vocal expression a reliable and valid cue for the diagnosis of pain in
children. This finding confirms results from earlier studies (Wallace, 1989; Hamers et
al., 1994b}. Especially in infants, crying is reported to be an important and potent
source of information (Grunau & Craig, 1987; Shapiro, 1993; Craig & Grunau, 1994;
Hudson, 1994). However, according to Craig and Grunau [1994) crying acts as a
warning alarm, but facial activity provides more discriminating information. In the
present study the vocal expressions were operationalized via videoscenes, which
means that nurses also saw glimpses of the child’s facial expression. Since a change
in vocal expression sometimes may result in a change in facial expression, it could
be that the effect of vocal expression found in the present study, was modified by
the facial expression, .
Nevertheless, one must question the implications these findings have for children
who express their pain less vocally. It should be noted that expression of pain
intensity and subjective ratings of patients’ pain are only weakly correlated {Hester,
1979; Beyer et al., 1990; Vlasyen, 1991}, while the tendency to vocally express
pain is mediated by cultural factors and personality traits. Considering this, there is a
real risk that childrer who do not vocally express pain are undermedicated.

The observation that there is no effect of severity of diagnosis on pain assessment
and intervention contradicts earlier findings. For this, several explanations can be put
forth.
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First, the concept of ‘'mild’ and 'severe’ medical diagnosis has been interpreted diffe-
rently in different studies, which makes it difficult to compare the resuits. v the
present study, a 'severe diagnosis’ is synonymous with "painful surgery’. Like Bush
et al.'s {1989) study painfullness of a surgery was based on experts’ judgments.
Probably, the contrast between the mild and severe diagnosis in the present sudy
{adenoidectomy versus closure of anus prasternaturalis) was too small. Furthermaore,
one could question in general if experts’ judgments on the painfullness of a surgery
are sufficiently valid. In a study by Kokke et al. (1993) it appeared that there were
huge differences in experts’ (pediatricians, surgeons, anesthesiologists and nurses)
ratings of painfulness. For example, when 71 experts were asked to rate on a VAS
how painfull a circumcision is, 19 subjects rated between 0-3, while 21 subjects
rated between of 8-10.

Next, as mentioned earlier, the designs of existing studies are weak with respect to
the ability to draw conclusions on causal relationships. Most ef the studies are
exploratory {Burokas, 198b; Arkesteyn et al., 1990}, in which subjects had to,
among other things, complete guestionnaires about 14 factors that they thought
would influence their decisions. However, Burokas {1985} found that answers to the
questionnaires did not always coincide with actual behavior; although subjects
stated that the type of surgery was most influential, it was not proven in actual chart
data.

Finally, it may be that the operationalization of the severe diagnosis in the present
study is somewhat biased. Although the cases in pilot studies were tested extensive-
ly, four nurses from three hospitals questioned the validity of the combination of the
vignette of the severe diagnosis {Table 1) and the videotape of the child expressing
his pain less vocally. Two nurses thought children with the stated diagnosis gener-
ally would express more pain, while two other nurses questioned whether the anal-
gesic that had been prescribed was adequate. However, the four rurses stated that
they answered the questions assuming the cases were valid. Future research could
certainly replicate this part of the study with other medical diagnoses.

The criticism regarding operationalization of the diagnosis, raises another relevant
question with regard to the present study, namely: are the decisions based on the
vignettes and videos comparable to real-life situations? Obviously, the cases are
simulations, but from discussions with the nurses it appears that most of them think
the cases come very close to reality. An indirect indication comes from the high
ratings on the VAS for all of the cases when nurses were asked how confident they
were that their pain assessment was correct. These results support the validity of
the cases.

Although the hypothesis was that there would be an interaction between medical
diagnosis and child's expressions only a trend was found for assessment. Nurses
tended to attribute the most pain to the child when the diagnosis was severe and the
child vocally expressed his pain. However, this was no reason for nurses to say that
they were more inclined to administer the non-narcotic analgesic. This finding is
remarkable, especially in view of the fact that strong correlations were found be-
tween the pain assessment and administration of analgesics {(See Table 3). As men-
tioned above, this could be explained by the phenomena that subjects’ answers
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regarding their actions not always coincide with their actual behaviors. However, it is
algo known that nurses’ attitudes towards analgesics in general, may keep them
from administering analgesics (Arkesteyn et al., 1990; Elander et al., 1991). In
several studies (Elander et al., 1991; Hamers et al., 1994b; Mather & Mackie, 1983}
pediatric nurses were found to postpone non-narcotic analgesics as long as possible.
These findings also may explain why, in the present study, no significant findings
were found for the diagnosis x expression interaction for intervention {Figure 3).
Since no information was available in this study on nurses’ attitudes towards acute
pain and its management in children, it is not known whether attitudes differed
between the groups and how they influenced nurses’ answers. Howeaver, there was
information on two other nurses’ characteristics: knowledge (specialized education)
and experience (in pediatric nursing). Although knowledge didnt have impact on the
nurses” decigions in all the cases, experience did influence the nurses’ decision to
administer the analgesi¢ in case . However, since experience didn’t have impact on
the pain assessment in case | and on assessment or intervention in cases Il and HI,
this finding also could be a statistical artifact.

As expected, the child’s age does not seem to determine nurses’ decisions in gen-
eral, Indeed, there are no theoretical reasons to believe that an older child would
experience more pain than a younger child, or why the reverse would be the case:
Although the nurses tended to attribute more pain to the older child, this did not
necessarily imply that older children would receive a non-narcotic analgesic earlier.
However, it should be mentioned that operationalization of age was difficult; age
was manipulated in the vignettes, but the nurses saw the same videotape. This
rmeans that it had to appear as though the child on the videotape was both 3 and 5
years old, From the discussions it is clear that just a few nurses had doubts about
the correspondence of age in the vignette and the video. However, a more serious
question is whether the present operationalization was strong enough to measure if
the child’s age influenced the nurses’ decisions. In future research, this part of the
study could be replicated, with the contrast between age groups increased {e.g., 3
versus 7 years old).

Finally, information obtained from the parents did not seem to determine nurses’
decisions, This finding confirms earlier findings (Hamers et al., 1994b). Although it is
generally assumed that such information is important in nurses’ decision-making, one
may gquestion what the rationale for this is. In comparing the pain ratings of parents,
children, and nurses no real differences were found; in fact, nurses tended to overes-
timate pain rather than to underestimate it (Boonstra et al., 1992). Furthermore,
Manne et al. {1992) suggest that parents’ ratings may not provide a good indication
of pain the child experiences, and that nurses’ ratings of acute pain may more
closely approximate an objective assessment of pain. Finally, Finley et al. {1993)
found in their study that most parents gave inadequate doses of prescribed analge-
sics, even when they realized that their children were in pain. The role of parents is
obviously still obscure and, as a result, warrants further investigation.
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Theinfluence of expertise on pain assessment and interventions

SUMMARY

This article describes a study examining the influence of expertise on nurses’ pain
assessments and decisions regarding pharmacological interventions in children. In an
experimental design, novices (n=271), intermediates (n=222), and experts {n=202)
in pediatric nursing, were presented with various cases. Each case consisted of a
combination of & vignette and a video. Subjects were asked {1} to assess the child’'s
pain intensity, {2) to specify their confidence in the assessment, and (3) to state
whether or not they would administer a non-narcotic analgesic. The results indicated
that expertise did not influence assessments of pain intensity. However, expertise
did have a distinct impact on both the subjects’ confidence in their decisions, and
the decision to adrminister analgesics; experienced nurses were most confident and
were most inclined to administer analgesics.
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INTRODUCTION

Knowledge and experience seem fo affect both nurses’ pain assessments and their
interventions in children (Harners et al., 1994a). It is generally assumed that educa-
tion and practical experience increases accuracy in decision-making. Several theoreti-
cal approaches to decision-making are, in fact, based on this assumption {(e.g.,
Benner, 1984; Boshuizen, 1989; Schmidt et al., 1980).

in the nursing literature, a number of studies on decision-making with regard to
general nursing problems are described which seem to confirm this assumption. In
such studies performances of experts are compared with those of novices. Trends
found by Corcoran {1986) and Tanner et al. {1987} indicate that experts performed
better and were more accurate than novices in diagnosing and planning. However, it
should be stressed that research on accuracy in decision-making in nursing is ham-
pered since it is often not know what an accurate decision is {Hamers et al., 1994b).
Other decision-making studies investigated the assumption that expertise influences
problem-solving skills. A study by ltano {1989) demonstrated differences in decision-
making between experts and novices; experts used more and different cues than
novices. However, Sanford et al. {1992) did not find differences in decision-making
skills between nurses with different levels of educational preparation. Schmidt et al.
{1990} report similar results in the medical literature. According to these authors
experts do not have superior reasoning skills but their decisions, in contrast to those
of novices' are based on cognitive structures that describe the features of proto-
typical or even actual patients.

Since expertise does influence decision-making it may be expected that experts and
novices differ in their decisions regarding pain assessment. One may question how
knowledge and experience influence pain assessments. Do experts generally assess
pain as more severe than novices? Or is the reverse the case?

Several studies revealed different results. Shapiro {1993) suggested that knowledge
and experience do not influence assesments of pain intensity. However, Lenburg et
al. (1870) suggested that knowledge influences pain assessments; first-year stu-
dents attributed more pain to hypothetical patients than second-year students. This
was supported by Davitz and Davitz {1980) who found that the estimated intensity
of patients’ physical pain decreases in the course of nursing education. However,
Halfens et al. {1990) reported conflicting results with regard to the influence of
knowledge on pain assessment. They found that assessments of pain increase in the
course of education; student nurses in the last two yvears of their education assess
pain as more intense than student nurses in the first year of their education.
Mason’s {1981) study suggests that it is not nurses’ educational preparation which
affects pain assessment, but nursing experience; assessments of pain of nurses with
less than one year experience are the highest, assessments of nurses with six to ten
years experience the lowest. In other words, Mason’'s study shows that the as-
sessed intensity of pain decreases with increasing years of experience. However, the
assessed intensity of pain increases when nursing experience exceeds ten years,
which means that there is an inverted U-shaped relationship between years of experi-
ence and assessed intensity of pain. In addition, Halfens et al. (1990} reported
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METHODS
Design

This study used the materials of a previous study (Hamers et al., in press). In an
experimental design, subjects were presented with various cases. See Figure 1.

{ G‘mup 1
70 novices J . ' Case 1a Case 2a Case 3a |
56 intermediates | : | ; j

50 expeits.

o Group 2
Nowvices | oup ;
=27 B9 novices | Case b Case 2b Case 3b

51 intermediates ]
: 48 experts
j Inter- ’ ’ Practice
mediates | case

n=222 " Group 3

ices ! | i i ase 3¢
Experts w B8 novices > » | Caselc Case 2¢c Case
ne=3202 53 interrmediates

54 experts

Group 4

G4 novices
62 intermediates {
5,0V experts

Case 1d Case 2d Case 3d

Figure 1. lilustration of the study design

As can be seen from Figure 1, each subject was presented with 4 different cases,
including a practice case. To control for unintended idiosyncracies of cases, different
sets of cases were used. For this reason, subjects were assigned to four different
groups.

Subjects

695 subjects participated in this study. The population was composed of three
samples: novices, intermediates and experts.

Novices were 271 nursing students (239 females and 32 males), who were atten-
ding the first year of a B.S.N.-program. They were selected from 6 nursing schools in
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different regions of the Netherlands. Their mean age was 19.4 years (SD=2.1;
range = 17-35). Intermediates were 222 nursing students (194 females and 28
males), who were attending the fourth year {graduation year} of a B.S.N.-program.
They were selected from 5 nursing schools in different regions of the Netherlands.
Their mean age was 22.2 years {SD=2.2; range=20-43). Experts were 202
pediatric nurses (180 females and 22 males) from 11 hospitals in the Netherlands,
who had participated in a previous study (Hamers et al., in press; see chapter V),
Their mean age was 32.1 years (5D =7.0; range = 22-56).

The novices and the intermediates were randomly assigned to four experimental
groups after prestratification for nursing school. The experts were assigned to the
experimental groups after prestratification for experience (0-3; 4-7; 8-11; 12-15; =
16 years in pediatrics), knowledge (specialized education in pediatrics: yes or no),
and type of hospital (ward).

Procedure

As can be seen from Figure 1, each of the 695 subjects was presented with four
different cases. A case consisted of a vignette and a video scene (lasting about 30
seconds). Although the subjects were unaware of it, the first case was a practice
case, so that they were able to get used to the task.

Each vignette contained standardized information about the child’s name, age, type
of surgery, prescription of analgesic pro re nata [p.r.n.). An example of a vignette is
given in Table 1.

The video scene showed a hospitalized child recovering from surgery. In order to
improve reliability and validity, the vignettes and the accompanying video scenes
were tested in pilot studies {Hamers et al., in press; see chapter V).

Data was collected by two researchers during 15-minute sessions. At each session,
standardized intstructions were given about the procedure. Special attention was
paid to the correct way of filling in the rating scales and to the fact that subjects
were not allowed to communicate with each other during the task.

Each subject was presented with four different cases. The procedure for all cases
was as follows: {1) subjects read the vignette, (2} the video was shown, {3} subjects
answered three questions (see measurements). The time to answer each question
was restricted by the researcher: subjects had to rate their answers immediately
after the reseacher had asked the question aloud.

Table 1. Example of a vignette.

Jaf is a boy.

He was admitted with the indication “tonsillectomy” {surgical removal of the torsils).

He underwent surgery this morning. Jef may have paracetamol {rectallyl, 240 mg p.r.n. to reduce pain, @
maximum of four times a day.

Jef is & years old.

With this information you enter Jef's room.
At that time it is several hours after the surgery.
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Measurements

Subjects rated their answers to the following guestions on a 100-millimeter Visual
Analoyg Scale (VAS):

» Please rate the pain experienced by the child in this case;

» How sure are you that your pain assessment is correct?;

s Would you administer an analgesic to the child in this case?

The scales ranged from 'O, no pain at all’ to "100, extreme pain’, from "0, completely
unsure’ to 100, completely sure’, and from ‘0, would definitely not administer’ to
100, would defenitély administer’, respectively. The distance from zero to the
wertical mark of the subject was measured in millimeters.

RESULTS

Table 2 shows the distribution of subjects over the four groups. As can be seen from
Table 2, randomization and stratification were successful. The mean VAS scores
were analyzed by means of "expertise’ x ‘group” ANOVAs. The variable "group’ was
included becduse each group was shown a different series of cases. If ANOVA
revealed significant findings, indicating that at least two mean scores differed,
Tukey's multiple comparisons procedure was applied in order to detect which means
differed. The results for the hypotheses are presented for each hypothesis separately
below.

Table 2, Distribution of subjects over the four research groups.

Group 1 Group 2 Group 3 Group 4
Novices” 70 69 68 64
Intermediates”” 56 51 53 62
Experts”” 50 48 54 50

Mote.

’ Chi-square test revealed no differences in nursing school and experience with hospitalized children between
the four experimental groups.

" Chi-square test revealed no differencaes in nursing school and experience with hospitalized children between
thiee four experimental groups.

T One-Way Analysis of Variance revealsd no significant differences in years of experience between the
groups. Chi-square test revealed no differences in level of specialized education and hospital fin which nurses
are employed between the four experimental groups.

Hypothesis on pain assessment

Qur hypothesis regarding the influence of expertise on pain assessment was not
supported. Contrary to our hypothesis, Figure 2 suggests that there were no system-
atic differences in pain assessments between novices, intermediates and experts; the
expertise main effect was not significant.

However, a main effect was found for group {F; 555 =6.95; p<0.001), indicating that
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certain characteristics of the cases shown to the subjects were responsible for
differences in their pain assessments. As can be seen from Figure 2, the assessment
scores in group 3 were the highest.

Influence of expertise on
pain assessment

BO

Mean VAS scores

Group 1 Group 2 Group 3 Group 4

Four different groups of cases

#2 Nowvice

intermediate | _.. | Expert

Figure 2. Mean (+SD} VAS (0-100) ratings of pain assessment of novices, intermediates and experts for four
different groups of cases
Note. Tukey’'s multiple comparisons test revealed statistically significant differences between groups
Tand 3, 1 and 4, 2 and 3, and 3 and 4 {p<0.01).

Hypothesis on confidence in making correct decisions

The pattern of the influence of expertise on the subjects’ confidence in their deci-
sions is presented in Figure 3.

As expected, a main effect was found for expertise (F,4;= 21.91; p<0.001).
However, as can be seen from Figure 3, the hypothesis on confidence in decisions
was only partly supported. Experts were indeed most confident that their pain as-
sessments were correct (p<0.01). However, intermediates were expected to be
more confident than novices, but we found the reverse pattern, which proved to be
statistically significant {p <0.01).

Hypothesis on decisions regarding the administration of analgesics

Our hypothesis regarding the influence of expertise on decisions regarding the ad-
ministration of analgesics was not supported. We found a main effect for expertise
(Fies,=26.91; p<0.001}, indicating that novices, intermediates and experts differed
in their decisions to administer analgesics. As can be seen from Figure 4, experis
were more inclined than both novices and intermediates to administer analgesics
(p<0.01).
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influence of expertise on
confidence In decisions
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Figure 3. Mean {1+ 3D} VAS {0-100) ratings representing subjects’ confidence in their decisions for four differ-

ent groups of cases
Note. Tukey's multiple comparisons test revealed statistically significant differences between experts
and intermediates, between experts and novices {(p<0.01}, and between novices and intermediates

{p<0.01).

Influence of expertise on
administration of analgesics

80

60

Mean VAS scores

8O

Group 1 Group 2 Group 3 Group 4

Four different groups of cases

LA intermediate |} Expert

Nowvice

Figure 4. Mean {2 8D} VAS (0-100) ratings regarding the administration of analgesics by novices, intermediates
and experts for four different groups of cases
Note. Tukey's multiple comparisons test revealed statistically significant differences between experts
and both intermédiates and novices (p<0.01}. Furthermore, statistically significant differences were
found between groups 1 and 3, 2 and 3 (p<0.011, 1 and 4, and 2 and 4 {p <0.05).
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As was the case with assessment, a main effect was found for group (Fy g = 9.97;
p<0.001). This means that certain characteristics of the cases that were shown to
the subjects seem to influence their decisions regarding the administration of analge-
sics. However, this group effect was moderated by a statistically significant interac-
tion with expertise (F; 43, =3.59; p<0.01). As can be seen in Figure 4, novices in
the four groups did not differ in their decisions regarding the administration of anal-
gesics. This means that they were inclined to administer an analgesic, irrespective of
the characteristics of particular cases. However, it can also be seen in this Figure
that the intermediates and experts from groups 3 and 4 were more inclined to admin-
istered analgesics than those in groups 1 and 2. Furthermore, experts appear to be
influenced most by certain characteristics of the cases in their decisions about the
administration of analgesics.

DISCUSSION

A remarkable finding in this study is that expertise does not influence pain assess-
ments. The expectation that assessed pain intensity would decrease with an increas-
ing level of expertise was not supported. Novices, intermediates and experts did not
differ in their assessments of children’s pain intensity in 12 different cases. Séveral
explanations could be suggested. First, it could be argued that the simulations {vi-
gnettes and videos) are not comparable with real-life situations. However, this is
unlikely because several pediatric nurses participating in the study remarked that the
cases closely resembled reality. These remarks were supported by the high ratings
on the VAS when these nurses were asked how confident they were that their
assessment was correct. Another explanation could be that the cases were too
uncomplicated; it is quite clear in the vignette and the video scene whether the ¢hild
is in pain or not. However, it is hardly reasonable to assume that this was the case
for all 12 different cases.

Furthermore, there are several theoretical explanations. The level of expertise, proba-
bly, does not determine final pain assessments, but may determine how fast one
reaches a decision regarding assessment. In a study by Hamers et al. (1993) it was
indicated that expertise influerices the amount of time needed to come to a decision;
experts make up their minds more quickly. This finding is consistent with the results
in Schmidt et al. {1990}, who suggested that intermediates require more time to
carry out a task, Although the time needed to make a decision was restricted in this
study, no differences were found between novices and experts to support the results
mentioned earlier. Although, time limits in the present were rather arbitrary, it is
noteworthy that intermediates from two different nursing schools argued that they
did not have enough time to make their assessments,

As mentioned before, there is growing evidence that mainly practical experience is
responsible for differences in decision-making between novices and experts {Hobus,
1994; Radwin, 1995; Schmidt et al., 1990: Tanner et al., 1993}, Schmidt et al.’s
{1990} theory on the development of expertise assumes that experts’ decision-
making is based on cognitive structures that describe the features of prototypical or
even actual patients, so-called 'illness scripts’, which contain a wealth of clinically
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relevant information about disease, its conseguences, and the context under which
illness develops. lHiness scripts consist of three parts: enabling conditions, the fault
and consequences (Boshuizen, 1989; Schmidt et al. 1980}, Enabling conditions, or
contextual information {Hobus, 1994), are factors {e.g., age, sex, risk behavior,
social class) that make the occurence of a disease more likely. The fault is a descrip-
tion of the malfunction. The conséguences are the signs and symptoms (e.g., labora-
tory data, complaints) that arise from the fault. The assumption is that experts for
each disease do have an illness script. Furthermore, this theory on medical expertise
implies that experts only Rave scripts about deseases in which they have practical
experience. In other words, one becomes an expert as he has the availability over
certain scripts. In the present study experts were pediatric nurses who were working
in different fields {e.g., general surgery, oncology, ear nose and throat {ENT), inten-
sive care) of pediatrics, while the cases presented in the experiment almost all were
related to the ENT-figld. As a result, it could be that the nurses in the present study
actually were no experts. This might explain why pediatric nurses and novices and
intermediates did not differ in their pain assessments.

Next, in recent studies Hobus (1994) has demonstrated that experts decision-making
is highly based on the usage of contextual information. Differences in accuracy in
decision-making between experts and novices decreased when no contextual infor-
mation was given. The fact that in the present study limited contextual information
was given may also explain why there were no differences in pain assessments
between novices, intermediates and experts.

A final explanation for this finding could be that the subjects in the experimental
study were not asked to make a diagnosis {e.g., the child is in pain, the child misses
his mother, the child is sick) but to estimate the child’s pain intensity. This might
have reduced the novices' and intermediates’ cognitive strains, and as a result they
were able to perform the task on a level which comes close to the level of the ex-
pert.

In conlusion it can be said that more research will be needed on the impact of both
knowledge and experience on pain assessments.

The observation that experienced nurses were most confident that their pain assess-
ments were correct, is in line with with our assumption. However, the results of this
study have shown that there is no linear relationship between level of expertise and
subject’s confidence; novices were more confident of the correctness of their deci-
sions than intermediates. In other words, the subjects’ confidence in their decisions
seemns to decrease during their education. This pattern is consistent with general
theaories on decision-making (Benner, 1984; Schmidt et al., 1930).

While novices in this study make their assessments off the cuff, intermediates
compare data again and again before they come to a final decision. During the data-
collection sessions intermediates from two different nursing schools were the ones
who argued that they had to make their assessments too quickly; they would have
liked more time to think their decisions over.

Nursing students are probably taught to make decisions systematically, and to use all
kinds of data, so that they pass through every stage of the decision-making process
consciously. Furthermore, the students may have learned that assessing patients’
pain is a complicated matter and that the experience of pain may be influenced by

88



Chapter Wi

many factors. It is possible that the intermediates struggle with the information
about the cases, because they are taught to be careful when judging a patient's
situation.

Experienced nurses, on the other hand, do not go through the stages in the decision-
making process consciously. As Benner {1984) states, experts no longer use rules or
formulas to guide their practice. Pediatric nurses have already seen many children in
pain, and they often have to assess their pain. This practical experience has given
them confidence in their decisions.

Although this was not hypothesized, the level of expertise had a distinct impact on
the administration of non-narcotic analgesics. Experienced nurses weare more inclined
to administer analgesics than both novices and intermediates, which might indicate
that differences in knowledge and experience account for this finding. However, with
respect to knowledge acquired during basic nursing education, we did not find any
differences in the decisions regarding the administration of analgesics between
novices and intermediates. Although we hypothesized that this would be the case,
this finding is still remarkable because in the literature a lack of knowledge is men-
tioned as one of the causes of the insufficient administration of analgesics. These
results suggest that mainly practical experience is determining decision-making
regarding the administration of analgesics. However, with respect to the influence of
knowledge (acquired during education} it should be mentioned that the literature
reported that formal nursing educational programs inadequately cover pain manage-
ment and analgesics (Sheidler et al., 1992).

Furthermore, of importance to note is that an effect was found for group, which was
moderated by level of expertise. This means that experts, in particular, were influ-
enced by characteristics of some cases. These characteristics and their relationship
with assessment and intervention will be the subject of another article {see chapter
V). As was shown in Figure 4, intermediates and experts in groups 3 and 4 adminis-
tered analgesics sooner than those in groups 1 and 2. This finding could be due to
sampling errors. But this explanation is not plausible mainly for two reasons. First,
randomization and stratification were successful, as became clear from Table 2.
Experts from the different research groups had the same amount of practical experi-
ence in pediatric nursing as well as the same kind of specialized education. Further-
more, stratification for type of hospital {(ward) was done, because the pain policies of
{(wards in) the hospitals could be different. Second, a clear pattern in the data was
found. While novices did not differ in the administration of analgesics over all cases,
there was an increase in the administration of analgesics with an increase of exper-
tise in groups 3 and 4.

Seeing that experienced nurses were more inclined to administer analgesics to
children than nursing students are, is gratifying. This may be related to the nurses’
practical experience, but also to the knowledge obtained through specialized {pediat-
ric} education.

In the last decade, the literature has often suggested that nurses’ knowledge about
analgesics should be improved and that nurses administer analgesics insufficiently.
The results of the present study may indicate that the administration of analgesics
by pediatric nurses has improved. However, further research will be needed to
answer this question.
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The effect of paracetamol, fentanyl, and
systematic assessments on children’s pain
following {(adeno)tonsillectomy’
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Pairy management following {adenoltonsillectomy

SUMMARY

Thig article reports on a study which addressed three questions: {1) Is a high loading
dose of paracetamol (30-50 mg/kg) in combination with fentanyl T mcg/kg more
effective than paracetamol (30-50 mg/kg} only in relieving children’s early postopera-
tive pain following (adenojtonsifiectomy?, (2} Do systematic pain assessments {SPA)
enhance the effects of analgesics?, and {3) Is the pain management adeguate? In
order to answer these questions, this study employed a double-blind, randomized,
placebo controlled (2x2) design. Children who had been admitted for an {adeno)-
tonsillectomy (n =83} were randomly assigned to one of the experimental conditions.
The children’s pain was measured using observation scales (CHEOPS and FLACC),
VVASs (by researcher and parent}, and self-report measures {(Faces Pain Scale and
Oucher}.

The main conclusion to be drawn from this study is that a high loading dose of
paracetamol in combination with fentanyl given intraoperatively to relieve children’s
early postoperative pain following {adenoltonsillectomy, did not lead to improved
analgesia compared with the combination of paracetamol and a placebo. Further-
more, systematic pain assessments did not enhance the effect of analgesics. Ac-
cording to the hospital’s standard of adequate pain management {management is
inadequate if score on self-report scale (0 to 10) is greater than or equal to 5}, pain
management appeared to be inadequate in about 80% of the children 1 hour after
their return to the ward.
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INTRODUCTION

Patients undergoing tonsillectomy {with or without adencidectomy) are in great pain
on the day of the operation {Bone & Fell, 1988; Dommerby & Rasmussen, 1984), In
a recent study by Kokke et al. {1993), physicians and nurses judged tonsillectomies
as one of the most painful types of surgery in children during the first 24 hours after
surgery. Furthermore, it has been suggested that {adeno)tonsillectomies constitute a
traumatic experience, mainly due to postoperative pain (Boelen-Van der Loo &
Driessen, 1992). It is, therefore, important to investigate if postoperative pain man-
agement is effective, the more so because it is known that {adeno)tonsillectomies
are among the most frequently performed operations in children (Hoogendoorn,
1988; Kaufmann Rauen & Holman, 1989; Kruyt, 1994).

In the last decade several studies have examined the effects of different analgesics
on postoperative pain after (adeno)tonsillectomies. Among them were studies which
examined the pain-relieving effect of acetaminophen (Boelen-Van der Loo & Dries-
sen, 1992; Gaudreault et al., 1988; Lindgren & Saarnivaara, 1985; Pasquale et al.,
1993; Rusy et al., 1995), perhidine {Gaudreault et al., 1988; Watters et al., 1988},
mimesulide (Pasquale et al., 1993}, acetaminophen-codeine (Boelen-Van der Loo &
Driessen, 1992), aminophenazone-diazepam {Lindgren & Saarnivaara, 1985},
papaveretum {Bone & Fell, 1988), diclofenac (Bone & Fell, 1988; Dommerby &
Rasmussen, 1984; Watters et al., 1988}, and ketorolac (Rusy et al., 1995}, See
Table 1.

The question which analgesic relieves postoperative pain adequately after (adeno)-
tonsillectomy is difficult to answer, as can be seen from Table 1. First, it should be
noted that the effects of analgesics were studied at different time intervals after
surgery, ranging from 1 hour after surgery (studies 2 and 3) to 3 days after surgery
(study 7). However, the results of the different studies indicate that none of the
analgesics seems to be effective in the early postoperative period {0-3 hours after
surgery).

Second, most studies {e.g. studies 4, b and 7) examined which one of two {or three)
analgesics was the most effective (e.g. analgesic A is more effective than a pla-
cebo), but they did not examine a priori if postoperative pain management was
adequate (e.g. analgesic A relieves postoperative pain adequately). However, in three
studies {3, B and B} it was concluded that analgesics were not sufficiently effective
because recovery personnel administered additional analgesics in the recovery room.
Only two studies (2 and 6} examined a priori if the analgesics were sufficiently
effective. According to Lindgren and Saarnivaara (1985} pain management was
adeqguate when the score on the anxiety and pain scale’ {range =0-7) was less than
3, and when the relief score {score on "anxiety and pain scale’ after administration of
the analgesic minus the score on ‘anxiety and pain scale’ before administration) was
greater than or equal to 3. A similar standard was used by Boelen-Van der Loo and
Driessen (1992). According to these researchers pain management was adeguate
when the score on the Oucher (range =0-10) was less than 3.




Pain management following {adenoltonsillectomy

Table 1. Studies examining the efficacy of anslgesics in rglieving postoperative pain following
{adenoitongillectomy

Authors
fyear}

1. Dommerby &
Rasrmussen
{1984}

2. Lindgren &
Samnivadra
{1985}

3. Gaudreault
et al. {1988)

4. Watters et
al, (1888

5. Bone & Fell
{1988)

6. Boelen-Van
der Loo &
Drigssen {1992}

7. Pasquale at
al. (1993)

8. Rusy et al.
(1996}

Subjects
{age i years)

n=g7
(> 121

ne=B2
{£312}

n=75
{5-12}

n=HB0o
(3-13)

n=B4
{agegroup =71

=50
{2-15)

Analgesics rested (Dosef

i

It

fir.

Diclofenac (100mg/ 50mg/
50mg}

I, Placebo

Paracetamol {10 mgikg)

. Aminophenazone {4 mgfkg)

digzepam {0.2 mg/kg)

Acetaminophen (20 mg/lkg-1)

. Meperidine {1 mg/kg-1)

Diclofenac {1 mg/kg)

. Pethidine {1 kgfkg)
. No analgesia

Diclofenac {2 mg/kgl
Papaveretum (0.2 mg/kg)
Mo analgesia

Paracetamol (240 mg)
Paracetamol (600 mg}
Paracetamol {500 mg) + Co-
deing (10mg}

Paracetantol (5-12mil, 2.4%
SYIrup)

. Nimesulide (1.5 mg/kg)

Ketorolac (1 mg/kg)

. Acetaminophen {35 mgikg!

Administration
route

i supp

i supp

I. supp
i, supp

[. intrarectal
solution
H. im.

Loim.
i, im,

. rectal
. i.m.
1. -

I. supp
fl. supp

i, supp

. oral

il. oral

I v,
H. supp

{Firstf Analgesic
given

Immediately after
oparation

After surgery, if
needed

Both drugs were
given after induction
of anaesthia

Both drugs were
givent after induction
of anaesthia

Both drugs were
given after induction
of anaesthia

Adl drugs were given
every 4h, starting 1h
hefore operation

intraoperatively

Note. Abbreviations: supp=suppository, VAS =Visual Analog Scale, h=hour, i.v

i.m. =intramuscular, ? =not clear from article.
" Anxiety and Pain score (A +B+C; range 0-7): A. Silent {O)/wincing {1erying (2} B. Calm {O)/fmoving
{1lirestiess (2) C. No pain expressed verbally {0} /pain expressed verbally (3). " Pain evaluation scale
{A+B4+C; range 0-8): A. Agitation, Patient asleep or calm {2}/ mild agitation {1}/ uncontrollable {0} —

. = intravenous,
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Pain measure
frater!

1. VAS (O to 100}
(patient)

2. VAS {0 to 100}
tphysician}

Anxiety and Pain
score {0 to 7}
(nurse)

1. Pain evaluation
scale {0 to 6}
{researcher}

2. Personnel working
iny recovery gave
extra dose of anal-
gesic {yes/no)

1. VAS-toy {0 to 10)
{child]

2. VAS {0 to 10}
{nurse)

Pain was assessed as
none/insignificant or
pain present
{researchear)

Oucher (O to 100)
{child)

Pain is absent {0,
mifd (1), moderate (2}
or severe {3}

frater = ?)

Objective Pain Score

frange = ?)
{two observers)

Time of measurement

1. Day of operation: 15.00h,
21.00h; 1st postoperative
day: 9.00h, 15.00h,
21.00h; 2nd day: 8.00h

2. Day of operation: 15.00h;
15t postoperative day:
9.00h, 15.00h; 2nd day:
9.00h.

Every 10 minutes during the
first 70 minutes after surgery

When the child woke up in
the recovery room

1. awakening, 30 minutes,
1h, 4h, 24h
postoperatively

2. awakening, 30 minutes,
1h

1h, 3h, 6h postoperatively
and on the following morning

1h, 3h, 6h postoperatively

Day of operation, and day 1,
2 and 3 after surgery

iImmediately, 30 minutes, 1h,
2h, 3h postoperatively

Authors’ conclusioni(s}

Diclafenac is more effective than placebo

No differences in efficacy between the drugs
Both drugs are poor analgesics (pain reliet was
only acceptable when pethidine iv. was adminis-
terad as an extra analgesic)

No differences in efficacy between the drugs
Both drugs do not adeguatsely prevent ocourrence
of pain in recovery room

Diclofenac is more effective than pethidine
Pethidine does not provide adequate analgesia for
many tonsillectomy patients

No differences in efficacy between the drugs
Howaever, there were differences in analgesic re-
quirements between the groups: nurses gave more
paracetamol to children who had received papa-
veretum or no analgesic than to children who had
received diclofenac

MNone of the drugs is effective Th after surgery
There are difféerences in efficacy between the
drugs: only paracetamo! 500 myg is effective 3h
after surgery; paracetamol 500 mg and paraceta-
mol BOO mg + codeine 10 mg are affective Bh
after surgery; paracetamol 240 mg does not ade-
quately relieve pain 1h, 3h and 6h after surgery

No differences in efficacy between the two drugs
However, on the 3rd day after surgery, nimeasulide
is more effective than paracetamol

Mo differences in efficacy betwesn the two drugs
Neither acetaminophen nor ketorolac were suffic
cient for complete analgesia

Continued. B. Crying, Mot crying (2)/ respond to tender loving care (1) crying and does not respond to tender
loving care {0} C. Pain verbalization, Asleep or no complaint {2}/cannot localize pain {11, can localize pairt (0},
" Objective Pain Score {OPS). The only information about this measure given by the authors is that it takes
into account blood pressure, crying, agitation, movement and verbal report,
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Third, the studies all used different measurement tools to detect the effects of
analgesics as can be seen from Table 1. Some of these tools were simple observa-
tion scales {e.g. pain is present or absent) whose reliability and validity have not
been tested, which casts doubt on their suitability as outcome measures. The child
was asked to rate its pain in only three studies (1, 4 and B}. This is rather surprising,
since methods to obtain self-report measures in children are available (see e.g.
Mathews et al., 1994; Wong & Baker, 1988). Furthermore, observational measures
{used in most studies) should be interpreted carefully, since it has been reported that
they do not always correlate with patients’ self-reports {Beyer et al., 1990; Hester,
19791,

Finally, most studies {2, B, 8, 7 and 8) used only one method for measuring efficacy,
while the use of multiple measurements (self-reports, observation scales etc.) can be
much more powerful in detecting effects of analgesics in children as was demon-
strated by Schachtel and Thoden {1993},

It can be concluded that none of the above-mentioned analgesics seems to be suffi-
ciently effective in the first three hours after surgery. Further research, using multiple
pain measures, should examine whether increased doses of the above-mentioned
analgesics, within safety margins, will relieve childrens’ early postoperative pain
adequately. According to Lindgren and Saarnivaara {1985} more potent analgesics,
such as opiates, which are more suitable for the immediate treatment of postopera-
tive pain following (adenoltonsillectomy, should be the subject of further investiga-
tion. Because of rapid onset, brief duration, and short recovery time fentanyl has
become a favorite analgesic for short painful procedures (Billmire et al., 1285;
Shannon & Berde, 1989; Yaster & Maxwell, 1994}, especially for outpatient use
(Billmire et al., 1985). Furthermore, it has been reported that fentanyl has less side-
effects {pruritus, nausea, vomiting) than opiates like morphine (Lejus et al., 1994},
The first aim of this study was to examine the efficacy of high loading dose para-
cetamol suppositories (30-50 mg/kg} in combination with a placebo versus paraceta-
maol {30-50 mg/kg) in combination with intramuscularly fentanyl {1 mcg/kg) in reliev-
ing postoperative pain following {adenoltonsillectomy.

Furthermore, it has been suggested in the literature (CBO, 1994; Kaufmann Rauen &
Holman, 1988; McGrath, 1990} that non-pharmacological interventions like distrac-
tion could enhance the effectiveness of analgesics. It has also been stressed that
clinicians will first have to recognize that a child is in pain {Huijer Abu-Saad, 1989;
Mcllvaine, 1989). Ellis (1988) and Faries et al. (1991) suggested that systematic
pain assessments might improve pain management. The rationale behind this is that
when caregivers, in this case nurses, are aware that the patient is in pain they will
try to relieve the pain using non-pharmacological interventions. In adults it was
demonstrated that the use of pain records resulted in a decrease in patients’ pain
intensity (Faries et al., 1991). In the case of {adenoc)tonsillectomies in children it
would be logical to expect that nurses who think that a child {still} suffers pain will
do something {e.g. try to distract the child, call the physician) to relieve that pain.
Because it is reasonably easy and inexpensive to introduce systematic pain assess-
rments by means of Visual Analog Scales (VASs), the second aim of this study was
to investigate whether such assessments would result in additional pain-relieving
effects.
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in summary, this study addresses the following questions:

» |s the combination of a high loading dose of paracetamol (30-50 mg/kg) and
fentanyl 1 mcg/fkg more effective than paracetamol (30-50 mg/kg) only in relieving
children’s early postoperative pain following {adenoltonsillectomy?

» Do systematic pain assessments {SPA) enhance the effects of analgesics?

» Is the pain management adequate?

METHODS
Design

In order to examine the effect of analgesics as well as SPA, this study employed a
double-blind, randomized, placebo controlied {2x2) factorial design. All subjects
received paracetamol suppositories {30-50 mg/kg) after the induction of anesthesia.
Children who had been randomly assigned to the experimental condition, received
fentanyl {1mcg/kg) intramuscularly as well, while children who had been randomly
assigned to the control condition received a placebo {0.9% NaCl} intramuscularly.
SPA was introduced for both groups halfway through the study when n=40 for
practical and methodological reasons. Since children and their parents stayed in one
room after the operation it would not be ethical for nurses to assess the pain of one
child systematically, and, as a result pay systematic attention to that child, while
another child does not receive systematic attention. On the other hand, it would be
reasonable to expect that nurses’ pain assessments and management in general will
be influenced by the introduction of SPA, so that it would not be a case of compar-
ing SPA with no SPA, but SPA with probably some SPA.

When SPA was introduced, nurses were asked to assess the children’s pain at
regular intervals (see procedure), using a 100mm Visual Analog Scale (VAS). It
should be noted that nurses were not explicitly instructed to intervene if the VAS
score exceeded a particular value. However, the hospital protocol for postoperative
pain management {Geisler & Pfaff, 1993) indicates that nurses should intervene if
scores on a numerical rating scale {0-10) exceed the value of 5.

Consequently, the following 4 experimental conditions can be distinguished: 1.
placebo {(group I}, 2. fentanyl (group 1), 3. placebo + SPA (group lll}, 4. fentanyl +
SPA (group V).

Subjects

Subjects were healthy children (ASA | and |l) between 3 and 12 years of age, who
had been admitted for an (adencltonsillectomy. After approval had been given by the
local ethics committee, parents were informed by letter, while written parental
consent was obtained on the day of the operation. Children who were unable to use
self-report scales (see measurements) were exluded from the study. Since it is
known that older children use more gradations in their reports of pain than younger
children due to the development of their cognitive abilities [McGrath, 1990; McGrath
& Unruh, 1987), subjects were stratified for age (age 3-6 versus age 7 and over).
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After stratification, subjects were assigned to one of the treatment groups by com-
puter-generated randomization.

Anesthesia and operation

All children were premedicated 20-25 minutes before the start of induction with
rectal midazolam 0.5 mg/kg and atropine 0.025 mg/kg. An inhalation induction with
halothane in N,0:0, of 2:1 was performed with a stepwise rise to 4 vol%. After the
induction of anesthesia, an intravenous cannula was introduced into the dorsum of
the left hand. Next, 1-1.5 mg/kg succinylcholine was given intravenously and oral
intubation was performed. Immediately after intubation an intramuscular injection of
1 mcg/kg ot fentanyl or an eguivalent amount of saline was given in the left upper
leg. The anesthesia was maintained with halothane 1.5=2.5 vol% in N,0:0, of 2:1.
All children breathed spontaneously with an end tidal CO, of 4-5 kPa. All children
underwent tonsillectomy by means of the dissection method, and 98% also under-
went adenoidectomy. At the end of the operation the administration of halothane
and N,O was stopped. The child was placed in a lateral position and extubated. The
child stayed in the recovery room until further recovery. After responding to the
recovery nurses, the child was returned to the ward, where the parents were al-
lowed to take part in the care of their children.

Measurements

Besides demographic data, like the child’s sex, age and weight, additional data were
collected on variables which might influence the child’s pain. Surgeons were asked
to rate the difficulty of the operation on a 3-point scale (easy, moderate or difficult},
as well as the extent to which they had had to coagulate {not at all, a little or much).
The child's pain was measured using observation scales, VASs, and self-report
measures.

Observation scales

Two observation scales were used by the (blinded} researcher: the CHEOPS
(MeGrath et al., 1985} and the FLACC (Merkel & Voepel-Lewis, 1994},

The CHEOPS (McGrath et al., 1985) consists of 6 items (Cry, Facial, Child-Verbal,
Torso, Touch and Legs) representing different behaviors with different scores. The
item ‘cry’, for example, consists of the behaviors {scores) 'no cry’ (1), 'rﬂbaning’ {2},
‘erying” (2), and 'screamy’ (3]. Addition of the scores of the 6 items yields a total
score on the CHEOPS, ranging from 4 (no pain) to 13 {severe pain}. According to
McGrath et al. {(1985) and Tyler et al. (1993} the CHEOPS is a valid and reliable
measure of postoperative pain in children. McGrath et al. {1985} reported high inter-
rater reliabiltity scores and high correlations between the CHEOPS and nurses’ VAS
scores; Tyler et al. {1993) reported strong correlations between the CHEOPS and
selb-report measures (a faces scale and a VAS). However, Beyer et al. reported weak
correlations between the CHEQOPS and self-report measures {Oucher and Analogue
Chromatic Continuous Scale). Finally, changes in the CHEOPS scores as a response
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to analgesic medication have been reported (McGrath et al., 1985; Tyler et al.,
1993).

As can be seen from Table 2, the FLACC consists of 5 items {See Table 2} repre-
senting different behaviors with different scores. By adding up the scores of the 5
items, & total score on the FLACC is obtained ranging from O {no pain) to 10 (severe
pain}. Research on the reliability and validity of the FLACC is limited. According to
Merkel and Voepel-Lewis {1994) the FLACC is valid and reliable; they reported high
inter-rater reliability scores and changes in the FLACC scores following the adminis-
tration of analgesics.

Table 2. The FLACC (face, legs, activity, cry, consolability] Scale

0 1 2

Face No particular expression Occasional grimace or Frequent to constant
or smile frown, withdrawn, disin-  frown, clenched jaw,
terested quivering chin
Legs MNormal position or re- Uneasy, restless, tense Kicking or legs drawn up
laxed
Activity Lying quistly, normal Squirming, shifting back  Arched, rigid or jerking
position, moves easily and forth, tense
Cry Mo cry (awake or asleep) Moans or whimpers; Crying steadily, screams
< ¢ occasional complaint or sobs, frequent com-
plaints
Consolability Content, relaxed Reassured by occasional  Difficult to consale or
touching, hugging or comfort

"talking to’, distractable

Reprinted from: Merkel, S.1. & Voepel-Lewis; T. {1994}, Reliability of the FLACC pain assessment tool. Depart-
ment of Anesthesiology, Section of Pediatrics, C.S. Mott Children’s Hospital, University of Michigan Medical
Center, Ann Arbor, Michigan.

Visual Analog Scales

Visual Analog Scales {VASs) are generally considered as sensitive and reliable mea-
sures of the intensity of pain (Huskisson, 1983; McGuire, 1988; Price et al., 1983;
Taenzer, 1983). VASs were filled in by the (blinded} reseacher and the (blinded)
parent. In the second half of the study VASs were also filled in by (blinded) nurses
and used for SPA. It should be noted that the researcher was not blinded to the SPA
condition (see design).

Every hour (see procedure) researcher, parent and nurse independently rated their
answers to the question ‘How much pain does this child experience?’. Unlike the
researcher, the parent stayed with the child all the time. In order to obtain an hourly
VAS score representing the child’s pain on that particular moment, parents were also
asked to first rate their child’s pain during the last hour. All the 100 millimeter VASs
ranged from 'O, no pain’ to "100, extreme pain’.

Since children with a sore throat were expected to refuse to drink, parents were also
asked at each postoperative measure (see procedure) whether the child had drunk
{yes or no).
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Self-report scales

The children rated their pain using two different self-report scales: the Faces Pain
Scale (Bieri et al., 1990) and the Oucher (Beyer et al., 1993). The Faces Pain Scale
{Bieri et al., 1990) consists of 7 faces. The scores on this scale range from 0 [no
pain} to B {worst possible pain). Although there are indications that the Faces Pain
Scale is reliable, it is also possible that the scale is & general measure of reactions to
distress instead of a measure of severity of pain only (Bieri et al., 1980). According
to Bieri et al. {1990} children as young as 3 have used the Faces Pain Scale with
good comprehension.

The Oucher {Beyer et al., 1993} consists of two scales: a 0-100 numerical scale for
older cildren and a six-picture photographic scale for younger children. The scores on
the Oucher range from O {no pain) to 100 (severe pain}. The Oucher has been re-
ported to be a reliable and valid self-report measure (Beyer & Aradine, 1986, 1987,
1988; Bevyer et al., 1993). According to the authors it can be used to measure pain
in children aged 3-12.

The pain protocol used in the hospital where this study was conducted served to
answer the question whether the pain management was adequate. According to this
protecol pain management is inadequate if the patient’s self-report score {range O to
10} is greater than or equal to 5 {Geisler & Pfaff, 1993). Applied to the self-report
measures in this study, this would mean that pain management is inadequate when
scores are greater than or equal to 50 (Oucher) or 3 (Faces Pain Scale).

Procedure

The present study was conducted in Maastricht University Hospital in the Nether-
lands. In'this hospital, (adeno}tonsillectomies are performed as an out-patient proce-
dure. Patients are usually discharged 4 hours after the operation.

For every subject there were 4 measures, including a pretest. The sequence of the
measures is summarized in Table 3.

Table 3. Quarview and sequence of the ditfferant measures

Rater Scale
Pratest Posttest {1h, 2k, 3h)
Ragoarchear CHEOPS CHEQPS
i &
FLACC FLACC
) +
VAS WVAS
i i 3
Parent WS WVAS
+
Did child drink?
17 4 +
Child Faces Pain Scale Faces Pain Scale
¥ ¢
Qucher Oucher
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As can be seen from Table 3, the reséarcher, the parent and the child rated the
child’s pain intensity independently. The pretest measure was tonducted before the
child was premedicated. After premedication the child was moved from the ward to
the operating room. Immediately ‘after the operation the child went to the recovery
room for about 30 minutes before returning to the ward. The postoperative measures
took place 1, 2 and 3 hours after the child had returned to thé ward, while the
nurses’ systematic pain assessments (SPA) took place 30 minutes, 1.5 and 2.5
hours after the child had returned from recovery. According to the policy on the
ward children had to swallow regularly after the operation. Therefore, children who
had been asleep for at least 30 minutes were often woken up to drink some ice-
water. As far as possible this was combined with measurement of the ¢child's pain.

Problems with self-report measures: sleeping and refusing children

A serious problem in this study was caused by the number of missing values; mainly
on the self-report scales. As can be deduced from Table 6 (see results), 33% of the
postoperative values on the Faces Pain Scale while on the Oucher 37% were miss-
ing. The missing values were due to two main causes: children were sleeping or
children refused to participate. '

The problem of children refusing to participate has, to the best of our knowledge,
not been reported in the literature. In the present study, however, this problem
accounted for almost 65 percent of the missing values on the self-report scales.
Although pre-operatively children were very enthousiastic about cooperating in the
present study, they often refused to rate their pain postoperatively.

The problem of sleeping children has been reported before (Hoekstra, 1994; Walson
et al., 1992). Walson et al. (1992} and Hoekstra (1994) solved this problem by
recodtng the missing values as values representing little or even no pain. Barrier et al,
{1989) and Lejus et al. (1994) also assumed that children who are asleep do not
experience any pain. However, there are also researchers {Beyer & Hester, personal
communication October 1994, Kaufmann Rauen & Holman, 1989} who think that
such a score is not valid.

In the present study, cases with mis‘smg values were first remaved from the original
analyses. However, in an additional analysis the missing values were recoded (see
analyses).

Analyses

Pretest data were analyzed using ANOVA with the exception of scores on the
CHEOQOPS and the FLACC, which were analyzed using nonparametric tests (Kruskal-
Wallis One-Way Analysis of Variance).

Due to the large number of missing values on the different measures in general and
on the self-report measures in particular, data analysis using one multivariate tech-
nique was not appropriate. As a consequence, data for each measuring moment (1,
2 and 3 hours after surgery, see procedure) were analyzed separately. Scores on the
VASs, Faces Pain Scale, and Qucher were analyzed using Multiple Regression tech-
niques, while scores on the CHEOPS and the FLACC were analyzed using Kruskal-
Wallis One-Way Analysis of Variance. In all of these analyses the pretest score was
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used as a covariate, while cases with missing values were excluded.

In order to deal with the problem of missing values for the self-report scales, an
additional analysis was done using Logistic Regression technigues. To this end, the
scores on both the Faces Pain Scale (0-8) and the Oucher {0-100) were dichoto-
mized. Faces Pain Scale scores ranging between 0 and 2 were categorized as ‘no or
mild pain’ and scores equal to or greater than-3 as 'severe pain’. Oucher scores
ranging between O and 49 were categorized as 'no or mild pain’ and scores equal to
or greater than 50 as "severe pain’. Next, the missing values were recoded; missing
values due to sléeping children were coded as 'no or mild pain’, while refusing
children were coded as 'severse pain’.

Finally, an additional analysis was carried out for the nurses’ pain intensity assess-
ments. Since nurses, like the other raters, were blinded to the experimental and con-
trol conditions, we examined whether their pain intensity scores for children who
had received fentanyl were different than those for children who had received the
placebo. The nurses’ VAS scores were analyzed using One-Way Analysis of Vari-
ance.

RESULTS
Subjects

The subjects were 83 children {41 boys, 42 girls). Their mean age was 5.6 years
(8D =2.2; range = 3-12} and their mean weight 22.9 kg (SD =7.0}.

Table 4. Patients’ characteristics, intraoperative data and time in recovery of the four treatment groups

Group | Group Il Group 1l Group IV
{n=18) = 24) fn=21% {n=20)
Variable placebo fentanyl placebo + SPA fentanyl + SPA
Age’ 8.1 & 2.2 5.5 + 2.3 5.4 x 2.3 54 + 1.8
{years}
Waight” 23.4 % 71 22.3 + 8.9 22.3 + 6.3 236 + 8.0
tkegyd MV =2 MV =3 MV =2 MV =2
Sex 8/10 1113 10411 12/8
{rvalel fermala)
Difficulty operation 3/12/1 3/15/4 8/8/2 6/8/4
feasy/ moderate/ diffi- MV == 2 MW =2 MV =3 MV = 2
euit)
Extent to coagulate {1173 13/8/1 71874 8/6/4
{not/ little! much) MV == MV =2 MV = 2 MY =2
Time in récovery 31+ M 40 x 24 38 + 21 29 £ 10
Iminutes) MW =1 MV = 7 MWV =3 MWV = 1

Mote. Abbreviations: SPA = Systematic Pain Assessment, MV = Missing Value.
Plus-minus values are means * SO, 7 Plus-minus values are means + SD. There were no statistically
significant differences beteen the groups according to the One-Way Analysis of Variance.
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The characteristics of all 83 children are described in Table 4. As can be seen from
Table 4, there were no differences between the groups regarding patients’ character-
istics and intraoperative care. Furthermore, patients who hadi received fentany| did
not stay in the recovery room longer than children who had received the placebo.
For two subjects no postoperative data were collected; one child remained in recov-
ery and was later admitted to the hospital as a result of a haemorrhage, while the
blinding was broken by a clinician in the case of the other child. In the analyses
these cases have been treated as missing values.

The mean pretest and posttest scores for each measure are both presented in Fi-
gure 1.

pean CHEOPS scores of the four trealment groups Mean FLAGCC scores of the four treatment groups
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Figure 1. Mean pain intensity scores of the four treatment groups
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Pretest: differences in pain intensity

As can be seen from Figure 1, the pretest scores of the 4 groups seem to be equal.
However, the researchers’ VAS scores (0-100) differed between the treatment
groups (see Table B). According to the mean (£ 5D} pretest scores [Zmm (1], Tmm
{1}, Tmm {1}, and Tmr {1}], children in group | experience 'more pain’ before the
operation. '

Table &, Differences in bre's{:‘e‘st scores for the different measures of pain intensity

Effect’ df Fovalus Significance

WVAS {0 to 100} researcher

fertanyl 1,78 0.23 0.63
SPA 1,78 6.15 0.02
fantanyl x BPA 1,78 6.10 0.02
VAS (0 to 100} parent

femtany! 1,79 0.64 0.43
SPA 1.79 0.23 0.63
Faces Pain Scale (O to 8} child

fentanyl 1,78 0.52 0.47
SPA 1,78 2.64 0.11
Cucher {0 to 100} child

fentanyl 1.78 0.00 0.97
SPA 1,78 1.36 0.25
Effect’” Mean rank (1) Chi-square Significance
CHEOPS {4 to 13)

placebo 46.3 {18) 6.20 0.10
fentanyl 43.1 {24}

placebo + SPA 39.5 {21)

fentanyl + SPA 39.56 (20}

ELACC (0 to 10}

placebo 41.0 {18} 4.98 0.17
fentany! 44.5 (24)

plavabo + SPA 41,0 (21)

fantany! + SPA 41.0 (20)

Note. Abbreviations: VAS = Visual Analog Scale, SPA =Systernatic Pain Assessment,

"Seores were analyzed with ANOVA. The child’s age was a covariate. Interaction effects are reported only
when they were statistically significant. “"Scores were analyzed with Kruskal-Wallis One-Way Analysis of
Variance.

However, since the researcher’s mean {: 5D} pretest scores on the VAS (0-100) for
the different groups were very small it is guestionable whether this finding has
clinical significance.

Posttests: differences in pain intensity
The results of the analyses of the posttest scores for VASs, Faces Pain Scale and

QOucher are presented in Table 6, and the results of the analyses of the posttest
scores for the CHEOPS and the FLACC are summarized in Table 7.

108



C?mmer ,V”

-aysoddo syl se pelsidiaiul ag pinoys enjea samsod B 3iym 1098 Buinenasr-uled e se pajesdiziul 50 RNOYS 105118 urew SY) o} Bnjea aAnebsu vy

"DUNOY 8384 Y4S PUB JAUBIUR) US3IMIBY

51081S-UCHAORIBIY JUPDIUBIS AjJEDNISIIelS ON $SIEUBACD Blam aBe 5.pIyo Byl pue $2100s 152153.d oY) yrog “senbiuysel uoissaifial sydinnw Buisn pazAjeue aiom eleQ
*GIUBUISSAsSY UIed JNBWSISAS = vd4S "iNoU = 's/22g Bojeuy JBNSIA = QYA SUCHBIABIQOY 210N

860
L6°0
890
L5970
21°Q
£9'0

£L°0
970
66°0
6v'o
¥3°0
v8'0

v8'0
£5°0
£9°0
EEL0
gi'0
960

ZZ'0
6¥'0
£L°0
LE'O
290
0€°0

aouesubig

z0'0-
[AN¢]
1970~
£8°0
1%
v9°0-

SE'0-
L0
000
0L g
190
0z'0~

LZ'o-
29'0
8% 0
66°0
9%’ L-
500

vl
0L0
vE0
080
99'0
§0°L-

anjea |

¥ O ¥l o]
gL 9¢lL- i
It 9302 €
it o102 g-
0g 21 G- el
Zi9ge 9-
Lol 0
1 o3 L- [¢]
[ oF i- o}
Lo L- 0
Lo} g o}
Lot 0
601 1L- L=
gL 01 L £
6 0l¥l- e~
L1 0} 9 9
£ 01 02Z- 8-
ZL 01 il ¢}
L 01 G- A
¥ 03 Z- i
9016 L
g8 01 ¢g- [
0L 0} §- z
£E01 1L -
[2AIS31U] 90UBPHUOD %66 108443 uieip

vds

jAuBiuag

vds
jAuelued

vds
jAueiuad

vdS
jAueiuas

VdS
jAueluB

vds
jAuglua S

vdS
jAueiuay

vds
jAuBiuag

vds
|Augiuay

vdS
jAueluad

vds
[AuBRUBg

ugueal )

169) yE
119) 4z

08 Ul

{z4) 4E
ig) yz
pg) yi

(o8} ye

(g2 vz

{LLrul

o8} ye

6Ly uz

{8z) 4l

{u) pasde|3 awi]

PIIy3 (001 01 ) 84yanQ

PIYD (9 01 O} 8[esS Uy saded

waased (DO L 01 0) SYA

182123591 (DD ©) O) SYA

ainseayy uied

Awoissiisuciiouspe) Buimolioy uied aanessdoisod s,UBIPHUD UG (ydS) sluswssesse uied D11BWDISAS pue jAuBiuB) j0 108443 "9 dlqel

107



Pain management following {adenoitonsillectomy

REFERENCES

Barrier, ., Attig, J., Mayer, M.N., AmiekTison, Cl. & Shnider, .0, {1988}, Measurement of
postoperative pain and narcotic administration in infants using @ new clinical scoring system.
Intensive Care Medicine, 15, 837-838. )

Berde, C.B. (1989). Padiatric postoperative pain management. Pediatric Clinics of North America, 36,
921-940. . .

Beyer,; Ja Aradﬁné, G (11986}, Content wvalidity of an instrument to measure young children’s
perceptions of the intensity of their pain. Jowrnal of Pediatric Nursing, 1, 386-395.

‘Beyer, J. & Aradine, C. (1987]. Patterns of pediatric pain intensity: a methodological investigation of
a self-report scale. The Clinical Journal of Pain, 3, 274-282.

Beyer, J, & Arading, C. {1988}, The convergent and discriminant validity of a self-report measure of
painiirtensity for éhildren. Children’s Health Care, 16, 274-282,

Beyar, J.E., McGrath, P.J. & Berde, C.B. (1990}. Discordance between self-report and behavioral pain
measures in children aged 3-7 years after surgery. Journal of Pain and Symptom Management, 5,
350-356.

Baeyer, J.E., Villarruel, A.M. & Denyes, M. {1993). The oucher: the new user’'s manual and technical
report.

Bieri, D., Reeve, R.A., Champion, G.D., Addicoat, L. & Ziegier, J.B. (1880). The faces pain scale for
the seif-assessment of the severity of pain experienced by children: development, initial validation,
and preliminary investigation for ratio scale properties. Pain, 47, 138-150.

Billmire, D.A., Neale, H.W. & Gregory, R.O. {1985). Use of IV fentanyl in the outpatient treatment of
pediatric facial trauma. The Journal of Trauma, 25, 1078-1080.

BoelenVan der Loo, W.J.C. & Driessen, F.G.W.H.M. {1992). Pijnpreventie en pijnbestrijding bij
{adeno)tonsillectomie {Prevention and management of pain following (adenojtonsillectomy). Meder-
lands Tidschrift voor de Geneeskunde, 136, 1409-1413.

Bone, M.E. & Fell, D. {1988). A comparison of rectal diclofenac with intramuscular papaveretum or
placebo for pain relief following tonsillectomy. Anaesthesia, 43, 277-280.

CBO {1994). Verpleegkunde bif piin (Pain nursing). CBO, Utrecht.

Dommerby, H. & Rasmussen, O.R. (1984). Diclofenac {voltaren]. Pain-relieving effect after tonsil
lectomy. Acta Otolaryngolpgica, 98, 185-192.

Ellis, J.A. (1988). Using pain scales to prevent undermedication. Maternal Child Nursing, 13, 180-
182.

Faries, J.E, Mills, D.S., Goldsmith, K.W., Phillips, K.D. & Orr, J. {1991}, Systematic pain records and
their impact on pain control. A pilot study. Cancer Nursing, 14, 306-313.

Gaudreault, P., Guay, J., Nicol, O. & Dupuis, C. {1988}. Pharmacokinetics and clinical efficacy of
intrarectal solution of acetaminophen. Canadian Journal of Ansesthesia, 35, 149-162,

Geisler, F. & Pfali, A. (1993). Protoco/ post-operatieve pinstilling (Protocol postoperative pain
management). Academisch Ziekenhuis Maastricht, Maastricht.

Hertzka, R.E., Gauntlett, 1.S,, Fisher, D.M. & Spellman, M.J. (1989). Fentanyl-induced ventilatory
depression: etfects of age. Anesthesiology, 70, 213-218. ‘

Hester, N.K. (1979}, The pre-operational child's reaction to immunization. Nursing Research, 28, 250-
256,

Hoekstra, 1. (1994). De effectiviteit van patient controiled analgesia bij kinderen met postoperatieve
pin (Efficacy of PCA on postoperative pain in children). Rijksuniversiteit Limburg, Maastricht.
{unpublished master thesis)

Hoogendoorn, D. {1988). Schatting van het aantal tonsillectomiedn en adenotomieén bij kindaren (The
estimated number of tonsillectomies and adencidectomies in children). Nederlands Tifdschrift voor
de Geneeskunde, 132, 913-915,

Huijer Abu-Saad, H. (1989). Pijninterventies bij kinderen {Pain relieving interventions in children). Pjn-
Informatorium, 15 (VMOG50), 1-13.

Huskisson, E.C. (1983). Visual analogue scales. Im: R. Melzack (Ed.). Pain measurement and
assessment. Raven, New York, 33-37.

114



Chapter Vi

Kaufmann Rauen, K. & Holman, J.B. (1983}. Pain control in children following tonsillectomies: a
retrospective study. Journal of NMursing Quality Assurance, 3 {3), 45-53,

Kokke, F.T.M., Van der Heide, D.H. & Boelsn-van der'Lot, W.J:C. {1993). Postoperatieve piinbestrij
ding in drie Nederlandse ziekenhuizen: een pilotstudie (Postoperative: pain management in three
Dutch hospitals: a pilot study). Tidsehrift voor Kindergenseskunde, 671, 48-51.

Kruyt, J.M. [1994). Tonsilléctomie volgens Sluder: heoe lang nog? (Tonsillectomy atcarding to the
Sluder method: how much longer?). Afdeling KNO Academisch Ziekenhuis Utrecht, Utrecht.

Lejus, C., Roussiére, G., Testa, S., Ganansia, M.F., Meignier, M. & Souron, R. {19394}, Postoperative
extradural analgesia in children: comparison of morphine with fentanyl. British Journal of Anaes-
thesia, 72, 1566-159.

Lindgren, L. & Saarnivaara, L. {1985). Comparison of paracetamol and aminophenazone plus
diazepam suppositories for anxiety and pain relief after tonsillectomy in children. Acte Anaesthesio-
logica Scandinavica, 29, 879-682.

Mathews, J.R., McGrath, P.J. & Pigeon, H. {1994). Assessment and measurement of pain in children.
In: N.L. Schechter, C.B. Berde & M. Yaster (Eds.). Pain in infants, children and adolescents.
Williams & Wilkins, Baltimore, pp. 97-111.

McGrath, P.A. (1980). Pain in children: nature, assessment & treatment. Guitford, New York.

McGrath, P.J., Johnson, G., Goodman, J.T., Schillinger, J., Dunn, J. & Chapman, J. (1985)}.
CHEQPS: a behavioral scale for rating postoperative pain in children. In: H.L. Fields, R. Dubner &
F. Cervero (Eds.}. Advances in Pain Research and Therapy, volume 9, 395-402. Raven, New York.

McGrath, P.J. & Unruh, AM. (1987}, Pain in children and adolescents. Elsevier, Amsterdam.

McGuire, D.B. (1988). Measuring Pain. In: M. Frank-Stromborg (Ed.}. instruments for clinical nursing
research. Appleton & Lange, Norwalk, pp. 333-3586.

Mclivaine, W.B. {1989). Perioperative pain management in children: a review. Journal of Pain and
Symptom Management, 4, 215-229,

Merkel, S. & Voepel-Lewis, T. {1994). Reliability and validity of the FLACC pain assessment tool.
Abstracthook, p. 26. Third International Symposium on pediatric Pain, Philadelphia,

Pasquale, G., Scaricabarozzi, I., D'Agostino, R., Taborelli, G. & Vallarino, R, {1993). An assessment
of the efficacy and tolerability of nimesulide vs paracetamol in children after adenotonsillectomy.
Drugs, 46, 234-237.

Price, D.D., McGrath, P.A., Rafi, A. & Buckingham, B. {1983}, The validation of visual analogue
scales as ratio scale measures for chronic and experimental pain. Pain, 17, 45-66.

Ready, L.B. & Edwards, W.T. (Eds.}{1992}. Management of acute pain: a practical guide. 1ASP,
Seattle.

Rusy, L.M., Houck, C.5., Sullivan, L.J., Ohlms, L.A., Jones, D.T., Gill, T.J. & Berde, C.B. (1995). A
double-blind evaluation of ketorolac tromethamine versus acetaminophen in pediatric tonsillectomy:
analgesia and bleeding. Anesthesia & Analgesia, 80, 226-229.

Schachtel, B.P. & Thoden, W.R. {1993), A placebo-controlled model for assaying systemic analgesics
in children. Clinical Pharmacology & Therapeutics, 53, 593-601.

Shannon, M. & Berde, C.B. {1989). Pharmacologic management of pain in children and adolescents.
Pediatric Clinics of North America, 36, 855-871.

Smink, E.L.A. [1995). Protocolontwikkeling: van planning naar implementatie (Protocol development.
from planning to implementation). Rijksuniversiteit Limburg, Maastricht {Unpublished Master
Thesis).

Taenzer, P. {1983}, Postoperative pain: relationships among measures of pain, mood, and narcotic
requirements. In: R. Melzack (Ed.}. Pain measurement and assessment. Raven, New York, pp. 117-
118.

Tyler, D.C., Tu, A., Douthit, J. & Chapman, C.R. (1993). Toward validation of pain measurement
tools for chiidren: a pilot study. Pain, 52, 301-308.

Walson, P.D., Graves, P.5., Mortensen, M.E., Kern, R.A. & Torch, M.A. (1992}, Patient-controllad
versus conventional analgesia for postsurgical pain relief in adolescents. Developmental Pharmacol-
ogy Therapeutics, 19, 32-39.

Watters, C.H., Patterson, C.C., Mathews, H.M.L. & Campbell, W. (1888}, Diclofenac sodium for post-
tonsillectomy pain in children. Anaesthesia, 43, 641-643.

116



Pain management following (adenoltonsillectomy

Wong, DL, & Baker, C.M, (1988). Pain in children: comparison of assessment scales. Pediatric
MNursing, 14, 9-17.

Yaster, M. & Deshpande, J.K. (1988B). Management of pediatric pain with opicid analgesics. The
Journal of Pediatrics, 113; 421-429.

Yaster, M. & Maxwell, L.G. (1994). Opioid agonists and antagonists. In: N.L. Schechter, C.B. Berde
& M. Yaster (Eds.}. Pain in infants, children, and adolescents, Williams & Wilkins, Baltimore, 145-
171.




CHAPTER Vil

General discussion




Genegral discussion




Chagter VIH

INTRODUCTION
This dissertation addressed the following three questions:

» Do children receive adequate analgesics for postoperative pain relief?

» Which factors influence nurses’ acute pain assessments and interventions in
children?

» Which pain protocol relieves postoperative pain in children following
{adenocitonsillectomy adequately?

The answers to these questions are summarized in this final chapter. In addition, the
methods used in the different studies are analyzed critically. Furthermore, theoretical
reflections are mentioned. Finally, practical implications are discussed and recom-
mendations for future research are made.

Do children receive adequate analgesics for postoperative
pain relief

Many research articles on pain in children start from the assumption that children
receive inadequate analgesics postoperatively. Chapter |l examined whether this
assumption is based on empirical data. To this end, a critical analysis of the literature
was conducted.

The literature revealed a number of indications that children may be undertreated
postoperatively. The literature reported that physicians (surgeons) are cautious about
prescribing opiates for children postoperatively, and that physicians and nurses have
different expectations as to the severity of postoperative pain. For example, 30% of
a mixed sample of nurses and physicians judged a circumcision to be extremely
painful, while 27% judged it to be almost painless (Kokke et al., 1993). It seems
logical that pain management will also be different in these two groups. Furthermore,
the literature reported that nurses sometimes seem to underestirnate children’s pain,
while they postpone the administration of analgesics, or interpret pro re nata {p.r.n.)
as 'as little as possible’. This finding was supported by the results of two qualitative
studies described in this dissertation {Chapter V).

However, despite the above-mentioned indications, few "hard” empirical data were
found to support the assumption that children are undermedicated. For example, only
a small number of studies have been carried out on the incidence of postoperative
pain in children. Starting from McCaffery’s definition that pain is whatever the
experiencing person says it is, existing whenever he or she says it does (McCaffery,
1979), such studies should be based on children’s self-reports. With the exception of
Mather and Mackie's {1983} study, most studies which are frequently cited in the
literature (Beyer et al., 1983; Eland & Anderson, 1977; Schechter et al., 1988) did
not use children’s self-reports, but cornpared prescriptions with the actual adminis-
tration of analgesics. Recent studies {Abu-Saad et al., 1994; Gauthier et al., 1994,
Knight, 1994; Tesler et al., 1994} published after completion of the study presented
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here, using children’s self-réports have revealed that children’s postoperative pain
really is undertreated. This finding was also supported by the results of the final
study described in this dissertation (Chapter VII}). However, this study ran into the
problem of obtaining children’s self-report scores in the early postoperative period.
Since children sometimes refused to report their pain, it became rather difficult to
gain a clear insight into the incidence of postoperative pain. In young children or like
infants it will remain complicated or even impossible to obtain self-reports.

There is growing evidence that postoperative pain in children is undertreated. How-
ever, it remains unclear whether very young or older children with other, disease-
related, pain are also undertreated.

Which factors influence nurses’ acute pain assessments
and interventions in children

The main part of this dissertation (Chapters 1l - V1) addressed the question “which
factors influence nurses’ acute pain assessments and interventions in children’. To
answer this question five different studies were designed.

Study |

In order to gain insight into the way in which nurses make decisions about nursing
diagnoses and interventions, the first study (Chapter [ll) carried out a review of the
literature on decision-making in general. This study yielded an overview of factors
which may influence the decision-making process. These factors include the problem
task {cues), characteristics of the person making decisions this/her knowledge,
experience, personal variability), and the discipline. The conclusion was that the
accuracy of nurses’ decisions regarding diagnoses and interventions is difficult to
examine since reliable and valid correlations between cues and diagnoses are lack-
ing. It would, therefore, be relevant to the issue of pain treatment to examine on the
basis of which information nurses make decisions regarding assessment and inter-
ventions. Since research on factors influencing nurses’ decisions connected with the
assessment of pain in children and interventions in this context was lacking, first
two qualitative studies were conducted.

Studies Il and 1l

The aim of the qualitative studies (Chapter 1V} was to explore factors influencing
pain assessments and interventions in children and to generate hypotheses about the
impact of these factors. In line with the results of the literature review on decision-
making (Chapter Ill}, the factors that were found could be categorized into factors
related to the task and factors related to characteristics of the person making the
decisions, in this case the nurse.

Task-related factors that were found to influence nurses’ pain assessments and
interventions were the medical diagnosis, the child's expressions and age, and
information obtained from the child's parent. A medical diagnosis seems to be a
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justification for being in pain. Furthermore, suggested was that the severity of the
diagnosis had a clear impact on both assessment and intervention. Hypothesized
wias that the more severe the medical diagnosis was; the higher the pain assessment
would be and the sooner an analgesic would be administered. The child's expres-
sions seem to be another important cue in pain assessment. Although there are
many ways for a child to express pain, it was suggested that vocal expressions
influence assessment and intervention most. In other words; most pain was attrib-
uted to children who expressed their pain vocally, while they would also receive
more postoperative analgesic medication. Suggested was that the child’'s age also
influenced nurses’ decisions regarding assessment and interventions. However, due
to contradicting findings in the two qualitative studies it remained unclear whether
nurses attributed less or more pain to younger children than to older children, and
whether or not younger children received analgesics sooner. Whether information
obtained from parents is a determinative factor for nurses’ decisions also remained
uncertain. The parents’ role is probably age-related. In other words, if information
obtained from parents influences nurses’ decision-making, this influence decreases
as the child grows older.

MNurses’ characteristics found to influence their decisions were knowledge, experi-
ence and attitudes. Suggested was that experience permits nurses to make more
accurate assessments of pain, while knowledge rather influences decisions regarding
pain-relieving interventions. The influence of nurses’ attitudes towards analgesics
was striking; nurses were found to havé negative feelings about (non-narcotic) pain
medication. Besides, it was suggested that they would postpone the administration
of postoperative analgesics as long as possible.

Study 1V

In order to examine whether the results regarding the task-related factors could be
replicated in an experimental design, a fourth study was carried out (chapter V). In
this study, nurses were exposed to different cases representing clinical situations.
Nurses were asked to assess the child’s pain intensity in each situation and to state
whether they would administer an analgesic or not. To examine the influence of the
task-related factors (e.g., the medical diagnosis] the information in the cases was
manipulated {e.g., mild diagnosis versus severe diagnosis).

The hypotheses about the influence of the severity of the medical diagnosis on pain
assessment and intervention were not supported. Nurses did not attribute more pain
to children with a more severe diagnosis {closure of anus praeternaturalisj than to
children with a mild diagnosis (adenoidectomy). Neither were they more inclined to
administer an analgesic to the children with the more severe diagnosis. The hypothe-
ses about the influsnce of the child’s vocal expressions were supported, however.
Nurses attributed more pain to children who expressed their pain vocally than to
children who did not do so. Furthermore, they were more inclined to administer an
analgesic to children who expressed their pain vocally than to children who did not
do so. According to the results of the experimental study, neither the child’s age nor
the information obtained from parents influenced nurses’ decisions regarding pain
assessment and intervention.
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tiveness heuristic’ in which probabilities are evaluated by the degree to which A is
representative of B. Crying is then considered to be highly representative of pain in
children: Although this strategy can be quite useful, it sometimes leads to systematic
errors like the ‘illusion of validity’ {Tversky & Kahneman, 1974}, which refers to the
unwarranted confidence produced by a good fit between the predicted outcome {in
this case pain} and the input information {in this case vocal expression). In contrast
with Abu-Saad (1984), several other studies (Hester, 1979; Beyer et al., 1990}
found that expressioris of pain and subjective ratings of patients’ pain were only
weakly correlated. LeBaron and Zeltzer (1984}, for example, found cases in which
children who appeared calm reported that they experienced relatively severe pain,
while other children showed a reversal of this pattern. Furthermore, it has been
reported that facial expressions provide more discriminating information than crying
(Hadjistavropoulos et al. 1994, If this is the case, it is questionable whether vocal
expression always is a valid cue for assessing pain. Moreover, there is a real risk that
children who do not express postoperative pain vocally are undermedicated.

The finding that the severity of the diagnosis does not have an effect on pain assess-
ment and intervention contradicts earlier findings {Arkesteyn et al., 1990; Burokas,
1985: Bush et al., 1989; Gadish et al., 1988). Various explanations can be offered
for this. First, the concept of ‘'mild’ and 'severe’ medical diagnoses was interpreted
differently in different studies, which makes it difficult to compare the results. In the
present study, a ‘severe diagnosis’ is synonymous with ‘painful surgery’. Like Bush
et al. {1989), in the present study the assessment of painfulness of a particular
operation was based on experts’ judgments. However, as was already indicated in
the methodological reflections, the study by Kokke et al. {1993} cast doubt on the
validity of experts’ judgments with regard to the painfulness of an operation.
Second, it is possible that the contrast between the mild and the severe diagnosis
ladenoidectomy versus closure of anus praeternaturalis) was not strong enough in
the present study. Besides, as was remarked before, the designs of existing studies
are weak when it comes to drawing conclusions about causal relationships. Most of
the studies are exploratory studies {Burokas, 1985; Arkesteyn et al., 1990} in which
subjects were, among other things, asked to complete questionnaires about a num-
ber of factors that they thought would influence their decisions. However, Burokas
(1985) found that answers to the questionnaires did not always coincide with actual
behavior; although subjects stated that the type of surgery was the most influential
factor, this was not proven by actual chart data.

Finally, the operationalization of the severe diagnosis in the present study may be
somewhat biased, considering that four nurses from three hospitals questioned the
validity of the combination of the wvignette of the severe diagnosis (closure of anus
praeternaturalis) with the video of the child which does not give much vocal expres-
ston to its pain. Two nurses thought that children with the diagnosis in question
would generally express more pain, while two other nurses doubted whether the
analgesic that had been prescribed (paracetamol) was adequate. It would certainly be
useful if future research were to replicate this part of the study with other medical
diagnoses.
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As expected, the child’s age did not seem to influence nurses’ decisions in general.
Indeed, there are no theoretical reasons to believe that an older child would experi-
ence more pain than a younger child, or that the reverse would be the case. Howe-
ver, a methodological comment regarding the operationalization of age seems in
order here: age was manipulated in the vignettes, but the nurses all saw the same
video. This means that it had to appear as though the child on the videotape was
both 3 and 5 years old. Questionable is whether this operationalization was strong
enough to measure whether the child's age influenced the nurses’ decisions. A more
marked contrast between the age groups (e.g., 3 versus 7 years old} might have
given different results,

Finally, information obtained from the parents did not seem to determine nurses’
decisions. Of importance to note is that in the present study this information was
limited to statements indicating that the child was in pain. Because parents know
their child best, it is generally assumed that such information is important in nurses’
decision-making. However, doubtful is whether this is also the case in the assess-
ment of postoperative pain, since most parents do not have any experience with
surgery. In the intervention study {Chapter VIl} some parents stated that they did not
even recognize their child’s behavior after the operation! Manne et al. {1992} sug-
gested that parents’ ratings may not be a good indication of the pain experienced by
the child, and that nurses’ ratings of acute pain may come closer to an objective
assessment of pain. This is in contrast with the findings of Huijer Abu-Saad and
Luckert {1984), who found significant correlations between child’s and parent's
postoperative ratings. In the final study of this dissertation it was found that parents’
ratings of children’s pain were higher than ratings of both nurses and researcher. It
was suggested that parent’s ratings, in fact, are not ratings of pain intensity but
rather ratings of general distress. This was supported by the results of other studies.
First, the findings in a further study by Hamers et al. lin preparation) indicated that
many parents who rated early postoperative pain following (adenoltonsillectomy as
severg, later indicated that they had probably overestimated the child’s pain. In
addition, Gillies et al. {1994} found that when they were asked, less than hall (46%)
of the mothers said that their child was in pain, but when they were using a Visual
Analog Scale (VAS) most mothers {94%) indicated that their child had pain. This
shows that nurses’ doubts about the soundness of parent's postoperative pain
assessments, which were reported in Chapter IV, are probably justified.

Nurses ' characteristics

From the findings of the different studies described here a conclusion is that nurses’
characteristics influenced their decisions. Nurses' knowledge and experience had a
clear impact on both their confidence in their pain intensity assessments and their
decision to administer an analgesic. However, knowledge and experience were not
found to determine pain intensity assessments,

Generally, the assumption is that education and practical experience increase accu-
racy in decision-making. To be more precise, there is growing evidence that it is
mainly practical experience which is responsible for the differences in decision-
making between novices and experts (Hobus, 1994; Radwin, 1995; Schmidt et al.,
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1990; Tanner et al., 1993). Schmidt et al.’s (1990} theory on the development of
expertise assurnes thal expertise is not so much a matter of superior reasoning skills
or in depth knowledge of pathophysiological states but is rather based on cognitive
structures describing the features of prototypical or even actual patients. These
structures are referred to as ‘illness scripts’” and contain a wealth of clinically rele-
vant information about disease, its consequences, and the context in which illness
develops. The assumption is that illness scripts consist of three parts: ‘enabling
conditions’, ‘the fault’ and ‘consequences’ {Boshuizen, 1989; Schmidt et al. 1990).
Enabling conditions, or contextual information (Hobus, 1994}, are factors, like age,
sex, risk behavior and social ¢lass, that make the occurrence of a disease more
likely. The fault is the description of the malfunction. The consequences are the
signs and symptoms (e.qg., laboratory data, complaints) that arise from the fault,
Since experts do have an iliness script for each disease, problem-solving is a process
of seript search, script selection and script verification {in a routine case}{Schmidt et
al., 1990). Intermediate-level students without clinical experience, by contrast,
typically use pathophysiological, causal models of disease when solving problems;
they have to confirm each issue suggested by the pathophysiological networks
activated in response to the signs and symptoms presented to them {Schmidt et al.
1990).

According to this theory one would expect novices, intermediates and experts to
differ in their pain assessments. This is, however, not confirmed by the findings in
the present study. How can this be explained?

First; Schmidt et al.”s (1990} theory on medical expertise implies that experts only
have scripts about diseases based on clinical experience. In other words, persons
become experts when they acquire certain scripts. In the present study, experts
were pediatric nurses working in different branches of pediatrics {e.g., general surge-
ry, oncology, ear nose and throat (ENT), intensive care), while the cases presented in
the experiment were almost all in the field of ENT. As a result, it is possible that the
nurses in the present study actually were not experts. This might explain why
pediatric nurses, novices and intermediates did not differ in their pain assessments.
Second, in recent studies Hobus {1984) demonstrated that experts’ decision-making
is to a large extent based on the use of contextual information. Differences in accu-
racy in decision-making between experts and novices decreased when no contextual
information was given. The fact that the contextual information provided in the
present study was limited may also explain why there were no differences in pain
assessments between novices, intermediates and experts.

A third explanation for this finding could be that the subjects in the experimental
study were not asked to make a diagnosis (e.qg., the child is in pain, the child misses
its mother, the child is sick) but to estimate the child’s pain intensity. This may have
reduced the demands made on novices' and intermediates’ cognitive abilities, so that
they were able to perform the task on a level which comes close to the level of an
expert.

However, the finding that experis are most confident that their pain intensity assess-
ment was correct might be an indirect indication that expertise does influence asses-
sments of pain intensity. Although the pain intensity assessments of novices and
intermediates were similar to those of experts, novices and intermediates did not
have much confidence in the correctness of their assessments. The results, how-
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ever, have shown that there is no linear relationship between level of expertise and
subject’s confidence; novices were more confident that their decisions were correct
than intermediates. In other words, the subjects’ confidence in their decisions seems
to decrease during their education.

These findings are consistent with general theories on decision-making (Benner,
1884; Schmidt et al., 1990}). While novices in this study make their assessments off
the cuff, intermediates compare data again and again before they come to a final
decision. During the data-collection sessions, intermediates from two different nurs-
ing schools argued that they had to make their assessments too quickly; they would
have liked more time to think their decisions over.

Students are probably taught to make decisions systematically, and to use all kinds
of data, so that they pass through every stage of the decision-making process
consciously. Furthermore, the students may have learned that assessing patients’
pain is a complicated matter and that the experience of pain may be influenced by
many factors. The intermediates possibly struggle with the information about the
cases because they are faught to be careful when judging a patient’s situation.
Experienced nurses, on the other hand, do not go through the stages in the decision-
making process consciously. As Benner {1984} states, experts no longer use rules or
formulas to guide their practice. Pediatric nurses have already seen many children in
pain, and they often have to assess their pain. This practical experience gives them
confidence in their decisions.

Knowledge and experience did have a distinct impact on the administration of anal-
gesics. Experts were more inclined to administer analgesics than both intermediates
and novices. This finding could again be explained by Schmidt et al.’s (1990} theory
on medical expertise. Hobus {1994} found indications that knowledge about treat-
ment and diagnosis are part of one illness script. As a result, practical experience
would be responsible for the differences between pediatric nurses and nursing
students in decisions regarding the administration of analgesics.

In addition to knowledge and experience, nurses’ attitudes appear to influence their
interventions. This was evidenced by the fact that nurses said that they would
postpone the administration of analgesics postoperatively. The study of nurses’
attitudes towards pain in children and (non)pharmacological interventions was be-
yond the scope of this dissertation and warrants further attention.

Which pain protocol relieves postoperative pain in children
following (adeno)tonsillectomy adequately

This dissertation was completed by a study on the improvement of the treatment of
postoperative pain in children following {adenoltonsillectomy (Chapter Vi), This
intervention study addressed the following questions: (1} Is a high loading dose (30-
50 mg/kg) of paracetamol in combination with fentanyl {(1mecg/kgl more effective
than paracetamol {30-50 mg/kg) only in relieving children’s early postoperative pain
following (adeno}tonsillectomy?, (2} Do systematic pain assessments {SPA} enthance
the effects of analgesics?, and (3) Is the pain management adequate?

To answer these questions, this study employed a double-blind, randomized placebo
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Furthermore, nurse educators should pay more attention to pain assessment and to
methods of relieving pain in children, including analgesics and their side effects. In
addition, the subjective nature of the experience of pain and developmental infiu-
efices on pain perception, pain tolerance and pain expression in children should
receive more attention in nursing school curricula.

With regard to nurses’ attitudes, refresher courses on pain in children ‘are recom-
mended for pediatric nurses because nurses are the ones who determine if a child is
to be given medication or not and because they are looked upon as role models by
nurging students in the practice setting. Refresher courses could explain how chil-
dren with different'medical diagnoses and from different age groups perceive painful
experiefices and how they react to them. Myths about pain assessment and pain
management in children could be discussed and subsequently dispelled.

The finding that fentanyl 1 mcg/kg administered intramuscularly is not effective
makes it gquestionable whether it should be adminstered in this way.

As was said before the quality of nursing care could be improved by the implementa-
tion of systematic assessments. However, nurses should then be taught that their
interventions should be based on their assessments. For these reasons, refresher
courses on different non-pharmacological interventions {see above} with regard to
pain and their effects are recommended.

RECOMMENDATIONS FOR FUTURE RESEARCH

Further studies on the prevalence and incidence of pain in children are needed. As
was shown by the present study, there is growing evidence for the undertreatment
that postoperative pain in children is undertreated. However, this information is
limited to certain types of surgery and to older age groups and is almost non-existent
for other clinical populations, such as cancer patients or very young children. By
studying the above-mentioned areas, problems will be brought to light, so that
purposive intervention studies can be designed. In order to conduct studies on the
incidence of pain and to examine the effects of pain relieving interventions, more
research should be aimed at the development of reliable and valid instruments for
measuring pain, especially in very young children.

Research on nurses’ attitudes was beyond the scope of this dissertation. Neverthe-
less, indications were found that nurses’ attitudes seem to be responsible for differ-
ences between nurses as to their decisions to administer analgesics. Therefore, it is
recommended that nurses’ attitudes towards pain and pain manageman‘i’, as well as
towards medication in general be studied more extensively.

Furthermore, the effect of knowledge and experience on pain intensity assessments
should be explored further. As was illustrated in this chapter, the theory on medical
expertise proposed by Schmidt et al. (1990) could be used as a basis for the
operationalization of variables and the construction of a study. The relevance and
applicability of this theory to the domain of nursing should also be investigated, for
it may have far-reaching implications for nursing education. In addition, further
validation of nursing diagnoses is a prerequisite for the examination of accuracy in
decision-making.
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The experimental studies on task-related factors influencing pain assessments could
be replicated using different vignettes and videos and with different clinical situa®
tions and age groups. In addition, the role that parents play in the assessment and
management of other pain than postoperative pain deserves more attention in future
studies.

Finally, it is important to conduct further research on effective analgesia and other,
non-pharmacological, methods for relieving childrens’ early postoperative pain follow-
ing {adeno)tonsillectomy. In addition, future research might examine the effects of
standard pain assessment and giving information on strategies for nurses to alleviate
pain in children.

131



General discussion

REFERENCES

Abu-Saad, H. {1984). Assessing children’s responses to pain. Pain, 19, 163-171.

Abu-Saad, H.H., Pool, H. & Tulkens, B. (1994). Further validity testing of the Abu-Saad pediatric
pain assessment wwol. Journal MAcfvanced Nursing, - 19, 1063-1071.

Arkesteyn, 5., Huijer Abu-Saad, H. & Haifens, R: (1990}, De attitude van vemleagkun\dugen {Nurses'
attitudesl. Tijdschrift-Yoor Ziekenverpleging.. 100, 396-398.

Beriner, P. (1984). From novice fo expert: excel/ence and power in clinical nursing pracnce Addison-
Wesley, Menlo park.

Beyer, J.E., DeGood, D.E., Ashley, L.C. & Russeﬂ, G.A. {1983). Patterns of postoperative anaigesic
use with adults and chitdren following cardiac surgery. Pain, 17, 71-81.

Beyer, J.E., McGrath, P.J. & Berde, C.B. (1980). Discordance between self-report and behavioral pain
measures in children aged 3-7 years after surgery. Jounal of Pain and Symptom Management, 5,
350-356.

Boelen-Van der Loo, W.J.C. & Driessen, F.G.W.H.M. {1992). Pijnpreventie en pijnbestrijding bij
{adenoitonsillectomie {Prevention and management of pain following {adeno)tonsillectomy}. Neder-
lands Tijdschrift voor de Geneeskunde, 136, 1408-1413.

Bone, M.E. & Fell, D. (1988). A comparison of rectal diclofenac with intramuscular papaveretum or
placebo for pain relief following tonsillectomy. Aneesthesia, 43, 277-280.

Boshuizen, H.P.A. (1989). De ontwikkeling van medische expertise. Een cognitief psychologische
benadering (The development of medical expertise. A cognitive psychological approach). Krips,
Meppel.

Bouter, L.M., Van Dongen, M.C.J.M. (1991}, Epidemiologisch onderzoek, opzet en interpretatie
{Epidemiologic research, design and interpretation), Bohn, Stafleu & Van Loghum, Houten.

Broome, M.E. & Slack, J.F. {1990}, Influences on nurses’ management of pain in children. Maternal
Child Nursing, 15, 1568-162.

Burokas, L. {1985). Factors affecting nurses’ decisions to medicate pediatric patients after surgery.
Meart & Lung, 14, 373-379.

Bush, J.P., Holmbeck, G.N. & Cockrell, J.L. {1989). Patterns of PRN analgesic drug administration in
children following elective surgery. Journal of Pediatric Psychology. 14, 433-448.

Cohen, J. {1994}, The earth is round (p<0.05). American Psychologist, 43, 997-1003.

Dommerby, H. & Rasmussen, O.R. {1984). Diclofenac [voltaren}. Pain-relieving effect after tonsiliec
tomy. Acta Otolaryngologica, 98, 185-192.

Eland, J.M. & Anderson, J.E. (1977). The experience of pain in children. In A. Jacox (Ed.}. Pain: A
source book for nurses and other health professionals. Little Brown, Boston, pp. 453-473.

Farrand, L.L., Holzhemer, W.L., Schleutermann, J.A. {(1982). A study of construct validity: simula
tions as a measure of nurss practitioners’ problem-solving skills. Mursing Research, 371, 37-42.

Foster, R.L. & Hester, N.O. (1990). The relationship between pain ratings and pharmacologic
interventions for children in pain. in: D.C. Tyler & E.J. Krane. Advances in Pain Research and
Therapy, 15, 31-35. Raven, New York. N

Gadish, H.S., Gonzalez, J.L. & Hayes, J.S. (1988). Factors affecting nurses’ decisions to administer
padiatric pain medication postoperatively. Journal of Pediatric Nursing, 3, 383-390.

Gaudreault, P., Guay, J., Nicol, O. & Dupuis, C. {1988). Pharmacokinetics and clinical efficacy of
intrarectal solution of acetaminophen. Canadian Journal of Anaesthesia, 35, 149-152.

Gauthier, J.C., Finley, G.A. & McGrath, P.J. (1994}, Children’s self-report of postoperative pain
intensity and adeguacy of medication: establishing a link. Abstractbook, p.85, Third International
Symposium on Pediatric Pain, Philadeiphia.

Geisler, F. & Pfaff, A. {1993). Protoco! post-operatieve piinstilling (Protocol postoperative pain
management]. Academisch Ziekenhuis Maastricht, Maastricht.

Gillies, M.L., Parry-Jones, W.L. & Smith, L.N. (1994). The chief scientist reports... postoperative pain
in children under five years. Health Bulletin, 52, 193-195,

Hadjistavropoulos, H.0., Craig, K.D., Grunau, R.V. & Johnston C.C. {1994}. Judging pain in
newborns: facial and cry determinants. Journal of Pediatric Psychology, 19, 485-491,

132



Chapter \M/th

Hester, N.K. {1979}, The pre-operational child’s reaction to immunization. Mursing Research, 28, 250-
255,

Hobus, P. {1994). Expertise van huisartsen. Praktijkervaring, kennis en diagnostische hypothese
vorming (Expertise in general practioners. Fractical experience, knowledge and generation of
diagnostic hypotheses]. Thesis, Amsterdam.

Kerlinger, F.N. {1986). Foundations of behavioral research. Holt, Rinehart & Winston, Fort Worth.

Knight, J.C. {1994}, Post-operative pain in children after day case surgery, Paediatric Anasesthesia, 4,
45-51.

Kokke, F.T.M., Van der Heide, D.H. & Boelen-van der Loo, W.J.C. {1993). Postoperatieve pijnbestrij
ding in drie Nederlandse ziekenhuizen: een pilotstudie (Postoperative pain management in three
Dutch hospitals: a pilot study). Tijdschrift voor Kindergeneeskunde, 61, 48-51.

LeBaron, S. & Zeltzer, L. (1984}, Assessment of acute pain and anxiety in children and adolescents
by self-reports, observer reports, and a behavioral checklist. Journal of Consulting and Clinical
Psychology, 52, 729-T38.

Lindgren, L. & Saarnivaara, L. {1985). Comparison of paracetamol and aminophehazone plus
diazepam suppositories for anxiety and pain relief after tonsillectomy in children. Acta Anaesthesio-
logica Scandinavica, 29, 6873-682.

Mather, L. & Mackie, J. [1983}. The incidence of postoperative pain in children. Pain, 15, 271-282.

McCaftery, M. {1379). Mursing management of the patient with pain. Lippincott, New York.

Pasquale, G., Scaricabarozzi, 1., D'Agostino, R., Taborelli, G. & Vallarino, R. {1993). An assessment
of the efficacy and tolerability of nimesulide vs paracetamol in children after adenotonsitlectomy.
Drugs, 46, 234-237.

Powers, D.M. {1987). Ratings of pain from postoperative children and their nurses. Nursing Papers,
19, 49-58,

Radwin, L.E. (1995]. Conceptualizations of decision-making in nursing: analytical models and
"knowing the patient’. Mursing Diagnosis, 6, 16-22.

Rusy, L.M., Houck, C.S., Sullivan, L.J., Ohims, L.A., Jones, D.T., Gill, T.J. & Berde, C.B. (1995). A
double-blind evaluation of ketorolac tromethamine versus acetaminophen in pediatric tonsillectomy:
analgesia and bleeding. Anesthesia & Analgesia, 80, 226-229.

Schechter, N.L., Allen, D.A, & Hanson, K. {1988). Status of pediatric pain control: a comparison of
hospital analgesic usage in children and adults. Pedfatrics, 77, 11-15.

Schmidt, H.G., Norman, G.R., Boshuizen, H.P.A. {1990). A cognitive perspective on medical
expertise: theory and implications. Academic Medicine, 65, 611-621.

Sjostrém, B. (1995). Assessing acute postoperative pain, assessment strategies and quality in relation
to clinical experience and professional role. Acta Universitatis Gothoburgensis, Goteborg.

Sutters, K.A., Levine, J.D., Dibble, S., Savedra, M. & Miaskowski, C. {1995}, Analgesic efficacy and
safety of single-dose intramuscular ketarolac for postoperative pain management in children
following tonsillectomy. Pain, 61, 145-1563.

Tanner, C.A., Padrick, K.P., Westfall, U.A. & Putzier, D.J. {1987). Diagnostic reasoning strategies of
nurses and nursing students, Nursing Research, 36, 358-363.

Tanner, C., Benner, P., Chesla, C. & Gordon, D. {1993). The phenomenology of knowing the patient.
image, 25, 273-280.

Tasler, M.D., Wilkie, D.J., Holzemer, W.L. & Savedra, M.C. (1994). Postoperative analgesics for
children and adolescents: prescription and administration. Journal of Pain and Symptom Manage-
ment, 9, 85-95,

Tversky, A. & Kahneman, D. {1974}, Judgment under uncertainty: heuristics and biases. Science,
7185, 1124-1131.

Watters, C.H,, Patterson, C.C., Mathews, H.M.L. & Campbell, W. (1988). Diclofenac sodium for post-
tonsillectomy pain in children. Anaesthesia, 43, 641-643.

133



General discussion

134



SUMMARY

This dissertation deals with various aspects of postoperative pain assessment and
intervention in children. In particular, the adequacy of postoperative pain relief and
factors influencing nurses’ acute pain assessments and interventions are investi
gated. «

In chapter |, a general introduction to the field of research is provided and the re-
search questions are presented.

Chapter |l addresses the question whether children receive sufficient analgesics
postoperatively. By means of a review of the literature it is examined whether the
assumption that children are undermedicated is based on empirical data. The conclu-
sion is that there is growing evidence that postoperative pain in children is indeed
undertreated.

Chapters Il, IV, V and VI focus on factors influencing nurses’ decision-making.
Chapter !l is a theoretical chapter in which the results of a review of the literature on
decision-making in general are described, while chapters IV, V, and VI focus specifi-
cally on decision-making in connection with pain assessment and intervention.

In chapter lll research on decision-making in nursing is summarized. An important
conclusion is that research on decision-making is hampered by the fact that it is very
difficult to establish whether nurses’ decisions regarding diagnoses and interventions
are accurate, because unknown is often what correct decisions are.

Chapter IV presents two gualitative studies in which factors influencing nurses’ pain
assessment and intervention were explored. In both studies patients’ vocal expres-
sions were found to influence nurses’ decisions. The relationship between the results
of the two studies and information reported in the literature is also discussed in this
chapter. Finally, hypotheses regarding the impact of some factors are proposed.
Chapter V describes an experimental study which tested the hypotheses generated
in the qualitative studies. This study examined the influence of the medical diagno-
sis, the child’s age and expressions, and information obtained from the child’s parent
on nurses’ pain assessments and administration of non-narcotic analgesics. Once
again, patients’ vocal expressions were found to influence nurses’ decisions; nurses
attribute more pain and are more inclined to administer analgesics to children who
express their pain vocally than to children who do not.

Chapter VI focuses on other factors influencing pain assessments and interventions.
The study described in this chapter examined whether qualified pediatric nurses
lexperts) differ from 4th-year nursing students (intermedistes) and 1st-year nursing
students {novices} with regard to postoperative pain assessments and pharmacologi-
cal interventions in hospitalized children. The conclusion is that experts, intermedi-
ates and novices in this study do not differ in their assessments of pain intensity, but
that compared to intermediates and novices, experts are most confident that their
assessments are correct. Furthermore, experts are more inclined to administer anal-
gesics than both novices and intermediates.

Chapter VIl deals with the improvement of postoperative pain relief in children fol-
lowing (adenoltonsillectomy. This chapter describes an intervention study evaluating
the efficacy of paracetamol suppositories, intramuscular fentanyl and systematic pain
assessments on children's postoperative pain. The conclusions of this study can be
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summarized as follows: First, paracetamol! in combination with fentanyl did not lead
to improved analgesia compared to paracetamol in combination with a placebo.
Second, systematic pain assessments by nurses did not enhance the effects of the
analgesics. Finally, the pain management used in this study was not adequate 1-2
hours after surgery.

Chapter Vil is a general discussion of the main findings of all studies presented in
this dissertation. After a thorough examination of the resuits of the different studies
the methods used are analyzed critically. Next, different theoretical explanations of
the findings are proposed. Finally, practical implications are discussed and recom-
mendations for future research are made.
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In dit proefschrift komen verschillende aspecten aan bod over het beoordelen van
postoperatieve pijn bij kinderen en het kiezen van pijnverlichtende interventies:
Nagegaan is of pijn voldoende wordt verlicht en welke factoren het beoordelen van
acute pijn en het kiezen van pijnverlichtende interventies beinvioeden.

Hoofdstuk | is een algemene inleiding op de verschillende onderzoeken. In dit hoofd-
stuk wordt een overzicht gegeven van de onderzoeksvragen van dit proefschrift.

In hoofdstuk I staat de vraag centraal of kinderen na een operatie voldoende pijnstil-
lers krijgen. Door middel van een literatuuronderzoek is gekeken of de aanname dat
kinderen te weinig pijnstilling krijgen gebaseerd is op empirisch onderzoek. De con-
clusie is dat er steeds meer aanwijzingen zijn dat postoperatieve pijn bij kinderen
inderdaad onvoldoende wordt verlicht,

De hoofdstukken lll, iV, V en VI gaan over factoren die van invioed zijn op besluit-
vorming door verpleegkundigen waarbij hoofdstuk Il is een algemeen theoretisch
hoofdstuk over besluitvorming en de hoofdstukken IV, V en VI gericht zijn op besluit-
vorming ten aanzien van het beoordelen van en interveniéren bij pijn bij kinderen.
In hoofdstuk 1l wordt onder meer onderzoek naar besluitvorming geinventariseerd;
meestal is dat onderzoek gericht op het vaststellen van (verpleegkundige) diagnoses.
Wat daarbij opvalt is dat het doen van onderzoek naar de vraag of verplesgkundigen
de correcte diagnose stellen, cq de juiste beslissing nemen, bemoeilijkt wordt omdat
meestal niet bekend is wat de correcte diagnose is.

In hoofdstuk 1V worden twee kwalitatieve onderzoeken beschreven waarmee de
factoren die verpleegkundigen beinvioeden bij het beoordelen van pijn bij kinderen en
het kiezen van pijnverlichtende interventies geinventariseerd zijn. Beide onderzoeken
suggereren dat met name de vocale uitingen van patigntjes van invioed zijn op
beslissingen van wverpleegkundigen. De onderzoeksresultaten zijn vergeleken met
gegevens uit de literatuur. Tenslotte zijn verschillende hypotheses geformuleerd over
de invloed van bepaalde factoren op de besluitvorming.

Vervolgens beschrijft hoofdstuk V een experiment waarin de hypotheses uit de
kwalitatieve onderzoeken zijn getoetst. In dit onderzoek is gekeken naar de invioed
van de medische diagnose, de leeftijd en de uitingen van het kind, en informatie
verkregen van de ouders van het kind op het beoordelen van pijn door verplesgkun-
digen en de keuze om een pijnstiller {niet-opiaat} toe te dienen. In overeenstemming
met de kwalitatieve onderzoeken werd gevonden dat de vocale uitingen van de
patiéntjes van invloed waren op de beslissingen van de verpleegkundigen; verpleeg-
kundigen schatten de pijn hoger in en zijn eerder geneigd om pijnstiliers te geven aan
kinderen die hun pijn vocaal uiten dan aan kinderen die dat niet doen.

Hoofdstuk VI beschrijft een onderzoek dat gericht was op andere factoren die van
inviced zijn op het beoordelen van pijn en het kiezen van interventies. In dit onder-
zoek is gekeken of verpleegkundigen met een specialisatie in de pediatrie afwijken
van vierdejaars HBO-V studenten en eerstejaars HBO-V studenten als ze postope-
ratieve pijn bij kinderen beoordelen en als ze moeten beslissen om pijnstillers toe te
dienen. De conclusie is dat er in dit onderzoek geen verschillen zijn gevonden tussen
de inschattingen van pijnintensiteit door verpleegkundigen, eerste- en vierdejaars
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studenten. Wel waren de verpleegkundigen het meest zeker dat ze de pijn correct
hadden ingeschat. Ook waren de verpleegkundigen eerder geneigd om pijnstiliers te
geven dan de studenten.

Hoofdstuk VIl beschrijft een interventie-onderzoek dat gericht was op het verlichten
van de postoperatieve pijn bij kinderen na het verwijderen van de keel- en neusaman-
delen (adenotonsillectomiel. In dit onderzoek is gekeken of paracetamol [zetpilien),
fentanyl! tintramusculaire injecties) en systematische pijninschattingen doer verpleeg-
kundigen effectief zijn in het verlichten van postoperatieve pijn bij kinderen. De
conclusies die dit onderzoek opleverde kunnen als volgt worden samengevat. Ten
eerste wordt de pijn niet beter verlicht door een combinatie van paracetamol en
fentanyl in vergelijking met een combinatie van paracetamol en een placebo. Vervol-
gens leidde de invoering van systematische pijninschattingen door verpleegkundigen
niét tot een betere verlichting van de postoperatieve pijn: Tenslotte werd vastgesteld
dat de pijn in dit onderzoek in de eerste twee uren na de operatie onvoldoende is ver-
licht.

Hoofdstuk VHI is gewijd aan een algemene bespreking van de belangrijkste resultaten
van de onderzoeken zoals die in dit proefschrift zijn beschreven. Nadat de resultaten
van de verschillende onderzoeken uitgebreid zijn samengevat, worden kritische
kanttekeningen geplaatst bij de onderzoeksmethoden. Verder worden theoretische
werklaringen aangedragen voor de onderzoeksresultaten. Tenslotte worden enkele
praktische implicaties besproken en worden aanbevelingen gedaan voor vervolgon-
derzoek.
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DANKWOORD

In oktober 1991 ben ik gestart met het promotie-onderzoek waar dit proefschrift
verslag van doet. Dat dit onderzoek ruim binnen vier jaar is afgerond, is alleen moge-
lijk geweest door de medewerking van veel mensen. Een aantal daarvan wil ik met
naam noemen,.

Op de eerste plaats een woord van dank aan mijn promotoren Huda Huijer Abu-Saad
en Marcel van den Hout en aan mijn co-promotor Ruud Halfens.

Huda, een betere promotor kan een promovendus zich niet wensen. Dankzij jou kan
ik zeggen dat dit promotie-onderzoek mijn onderzoek is. Vanaf het begin tot het
einde heb je mij de vrijheid gegeven om alle onderzoeken te bedenken, op te zetten
en uit te voeren. Bij problemen kon ik altijd op je rekenen en dankzij jou heb ik in een
aantal situaties doorgezet waar ik anders een makkelijkere, doch minder bevredigen-
de, weg zou hebben gekozen. Ik hoop dat we nog vaak mogen samenwaearken.
Marcel, ook jij bent een uitstekend promotor. Hoewel ik minder contact heb gehad
met jou, heb ik enorm veel van je geleerd; met name over het opzetten van experi-
menteel onderzoek. Een ander kenmerk dat ik zeer heb gewaardeerd is je supersnelle
reactie op concept artikels.

Ruud, wij werken al samen sinds mijn doctoraalonderzoek. Samen hebben wij in de
afgelopen vijf jaar meer dan twintig artikels geschreven en evenzoveel abstracts
gepresenteerd. Dat je mijn concept teksten echter nog steeds uiterst kritisch weet te
lezen, stel ik zeer op prijs.

Alle {(eximedewerkers van de vakgroep Verplegingswetenschap bedank ik voor de
prettige tijd die ik er tot nu toe heb doorgebracht.

Verder hebben de volgende mensen een bijdrage gehad aan het tot stand komen van
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