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Assessment of the behavior of children in painful
situations: literature review

Luciana Leonetti Correia,* Maria Beatriz Martins Linhares?

Abstract
Objective: To analyze the scientific production published between 2001 and 2006 describing studies assessing
children in painful situations, with a focus on preschool children.

Sources: Searches were run for empirical articles indexed in electronic databases using the keywords pain
assessment and behavior and their equivalents in Portuguese.

Summary of the findings: A total of 33 articles were identified, 18 of which were studies of the psychometric
properties of instruments for the measurement of pain, while 11 dealt with the application of such instruments and four
were studies of intervention procedures for the relief of pain.

Conclusions: The results indicate that more recent literature on the assessment of preschool children’s behavior
in painful situations is focused on testing the psychometric properties of measurement instruments. Acute pain,
especially during surgical procedures, was most often assessed using one-dimensional instruments. Pain in children
was most often assessed using facial activity as indicator and intensity as dimension. With relation to assessment of
pain in special populations, advances were observed related to assessment of pain in preverbal children or preschool
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children with special needs.
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Introduction

According to the International Association for the Study
of Pain (IASP), pain is an “unpleasant sensory and emotional
experience associated with actual or potential tissue damage
or described in terms of such damage.”* However, this defini-
tion is incomplete to the extent that it does consider that
babies and people with cognitive deficits feel pain without
being capable of describing the pain that they feel.

Pain can be classified as acute, when it is the result of
symptoms, and as such its biological function is as a warning
to the organism. This type of pain is related to neurovegeta-
tive changes and is delineated spatiotemporally to the condi-
tion that causes it, such as, for example, inflammations,
traumas, infections or postoperative recovery. Chronic pain,

in turn, is the result of chronic pathological processes affect-
ing somatic structures or of prolonged central nervous sys-
tem dysfunction. When the symptom pain is chronic, it
becomes a disease, and treatment is, generally, complex and
tailored to the individual, as is the case with oncological and
neuropathic pain and also with arthritis and fibromyalgia.?

The dimensions in which pain is evaluated may be of the
following types: intensity, location, duration and affective
quality.® The measures used to evaluate pain, in turn, corre-
spond to self-reported measures and behavioral observa-
tions and to physiological measures, such as heart rate and
blood pressure; the second group being considered supple-
mentary measures to the first. There are other variables which
are of significance to the interaction between pain indicators
and which can modulate the perception, intensity, sensation
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and quality of pain experienced, such as, for example, cogni-
tion, emotion and motivation, in addition to variables relating
to the environmental context.*

Accurate evaluation of pain experienced requires behav-
ioral and physiological measures that evaluate different
aspects of the experience of pain, such as intensity, location,
pattern, context and significance.* The choice of an appropri-
ate method for clinical assessment of pain should be based
on the type of pain and the child's medical condition, and it is
necessary to verify child's age and level of cognitive and emo-
tional development.® Self-reporting is considered a reliable
measure for the evaluation of both the presence and inten-
sity of pain.>

Self-reporting is based on the patient's ability to commu-
nicate their symptoms. From 2 years of age onwards children
are able to provide information about their pain, such as its
location, for example; however, at 2 years of age they rarely
understand the concepts related to the intensity and quality
of their pain.? Preverbal children, or those incapable of com-
municating verbally, are limited in terms of self-reporting and
S0 pain assessment by parents and/or caregiversis animpor-
tant source of information for the evaluation of pain in this
population.

When choosing pain measurement instruments, one
should be alert to their psychometric qualities, so that the fol-
lowing parameters are met: validity (whether the instrument
evaluates the construct/conceptitis meant to evaluate), reli-
ability (the agreement or consistency of results when the
instrument is used repeatedly under similar conditions or
when evaluations are carried out by independent examin-
ers), sensitivity (how good a test is at identifying individuals
who do exhibit that which is being tested for), specificity (how
good atestis atidentifying individuals who do not exhibit that
which is being tested for) and clinical applicability (the use-
fulness of the measurement in the clinical environment in
which it will be used).®

Pain measurement instruments can express their results
in four types of scale: nominal scales, which merely serve to
name, identify and/or categorize (pain vs. no pain); ordinal
scales, which order the object of study according to certain
characteristics of comparison (no pain, mild pain, moderate
pain and strong pain); interval scales, with fixed intervals
between numbers making it possible to compare differences
between measurements, which are relative (pain thermom-
eter in centimeters); and ratios, which offer an absolute zero
and therefore make it possible to determine the absolute mag-
nitude of the measurementin question. The last of these types
is the most often used in experimental situations when assess-
ing pain in adults.®

Since the need to measure pain in children and the diffi-
culties involved with obtaining precise indicators of pain in
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small preschool children have been established, this litera-
ture review was proposed. The objective is to carry out a criti-
cal analysis of the designs and methodology of empirical
studies published in indexed periodicals between 2001 and
2006 on the subject of the behavior of preschool children asso-
ciated with pain.

Sources

Searches were run for empirical articles indexed in elec-
tronic databases (PubMed, PsycINFO and LILACS), using the
keywords pain assessment and behavior and their equiva-
lents in Portuguese, avaliagao de dor and comportamento.

The initial inclusion criteria were defined by setting the fol-
lowing limits to the searches run on PubMed, PsycINFO and
LILACS: articles published from 2001 to 2006, in the indexed
literature on empirical studies, in the languages English,
Spanish or Portuguese, carried out exclusively with humans
aged 2 to 5 years.

This first procedure identified 78 articles. After reading the
abstracts, studies were excluded if their objective was not spe-
cifically related to the subject of pain and behavior (31
articles), if they were review papers (8 articles) or if they were
case studies (1 article), resulting in a total of 40 articles
removed from the list. Thirty-three of the remaining 38 articles
were located and analyzed.

Synthesis of data

The 33 articles that were located were classified into three
groups, specifically: studies into the psychometric properties
of pain measurement instruments (n = 18), studies of the
application of pain measurement instruments (n = 11) and
studies evaluating intervention procedures for pain relief
(n=4).

Studies of the psychometric properties of pain
measurement instruments

Of the 18 studies about evaluation of the psychometric
properties of pain measurement instruments, 15 investi-
gated acute pain, while just three studies assessed both acute
pain and chronic pain. This demonstrates that the great
majority of studies focused on evaluating instruments that
were aimed more at acute pain than chronic pain. Chronic pain
is difficult to identify due to the more prolonged duration, in
contrast with acute pain, which is characterized by being
focused and fixed in time.

Measurement scales of the instruments analyzed

It was notable that just two of the instruments studied —
the Cardiac Analgesic Assessment Scale (CAAS)” and the
Toddler-Preschooler Postoperative Pain Scale (TPPPS)®° - use
interval scales, i.e. scales that offer a more precise measure-
ment, since there is a unit of measurement which has a con-
stant interval all along the scale.® The CAAS is a scale
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specifically for the context of postoperative care of child car-
diac patients, which assesses pain based on physiological indi-
cators (size of pupil, heart rate and blood pressure) and on
behavior (body activity).” The TPPPS, in turn, is a scale that
can be used to assess pain during and after medical or surgi-
cal procedures, on the basis of behavioral indicators.®°

Inthe remainder of the studies, the majority of the instru-
ments whose psychometric qualities were being assessed
used ordinal scales, i.e., they categorize attributes and estab-
lish a sequential order based on the characteristics of the
attribute measured.® It should be pointed out that, although
ordinal scales are less precise than interval scales, they are
generally used with children to obtain self-reported pain
assessments since they are easier for children to understand,
asis the case of the Oucher Faces Scale,'° the Faces Pain Scale
(FPS)***2 and the Facial Affective Scale (FAS).'!

Nevertheless, in the course of this literature review it was
found that ordinal scales are also used by trained observers
or by the medical and nursing teams to assess child pain. In
these cases the following instruments were used: the Objec-
tive Pain Scale (OPS),® the Faces, Leg, Activity, Cry and Con-
solability scale (FLACC),® %315 the Children’s Hospital of
Eastern Ontario Pain Scale (CHEOPS),® the Pediatric Pain Pro-
file (PPP),® the Alder Hey Triage Pain Score (AHTPS),” the
Child Facial Coding System (CFCS)'® and the
Non-Communicating Children’s Pain Checklist-Revised
(NCCPC-R).®

Contexts of pain assessment

With relation to the use of instruments validated for spe-
cific pain contexts, of note are the CAAS for pain assessment
in cardiac postoperative care” and the AHTPS for triage at
emergency services.” Both of these scales, to the extent that
they were validated in these specific contexts, are more
appropriate when used exclusively in those situations.

Nevertheless, in the majority of the studies, the psycho-
metric properties of different instruments were evaluated in
a diverse range of contexts and involved different samples.
Of all of the scales, the FLACC is of interest since it has been
widely used in clinical-hospital contexts and has been used
both with preverbal children,'® and with children at speaking
age, with typical®® and atypical development.t3-14

In addition to the FLACC, a further 12 instruments for pain
assessment of children in a clinical-hospital context were iden-
tified. Three are of note for the specific contributions of three
instruments. The TPPPS was the scale that best discrimi-
nated between the states of pain and no pain, when com-
pared with the FLACC and the COMFORT scales, specifically
with respect to postoperative pain assessment.® The Parent’s
Postoperative Pain Measure (PPPM), validated for the postop-
erative phase, can also be administered by parents to assess
the pain of their children after hospital discharge,2° which has
meant that multiple informants (caregivers) can take partin
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assessing the perceived pain of children. Finally, the Brief
Behavioral Distress Scale (BBDS), in contrast with the other
scales, allows for child patients’ symptoms of pain and stress
to be assessed in combination.?!

Another feature that was observed is that a single instru-
ment can be employed to assess pain in different contexts.
The FPS, for example, has been validated to be administered
in the clinical hospital context of surgical procedures?! and
invasive blood collection procedure,?! during immuniza-
tion, 8 ear piercing?? and for the assessment of remembered
painful situations.®

Phases of pain assessment

The majority of studies related to psychometric proper-
ties used follow-up with repeated measures. However, six
studies performed baseline assessments before a painful pro-
cedure,8'1°'16'18'21'23
ology than the others, particularly when using an ordinal
measure. Knowledge of baseline pain allows for better pain
assessment based on comparison with pointsin time after the
painful procedure. Three of these six studies assessed pain in
the context of a surgical procedure,®1%1® one in the context
of an invasive blood collection procedure,?! another during
immunization'® and one in the situation of remembered pain-
ful episodes.*®

which indicates a more robust method-

Specifically with relation to the studies related to surgical
procedures, eight defined their objectives as assessing pain
during the postoperative period; notincluding a baseline pain
assessment,”-9:11/13-15,20,21 Thege studies performed either
two or three postoperative pain assessments, and there was
a great deal of variation in terms of the time when assess-
ments were carried out. The multiple-assessment approach
is highly to be recommended in postoperative pain assess-
ment, since it offers better monitoring of the clinical progress
of the patient’s pain during this period, in contrast with acute
pain, which is focused.

Two studies investigated postoperative administration of
analgesia,”’-2! using samples with randomized groups, in order
to verify the sensitivity of the CAAS and PPPM instruments to
the effects of the analgesia. In both studies the instruments
proved sensitive enough to detect changes in the children’s
pain levels, as a result of the response to the analgesia used
over time.

Assessment of pain indicators and dimensions

In the studies reviewed here, the pain dimensions
assessed by the instruments were intensity and affective qual-
ity of pain. The intensity of pain was assessed using indica-
tors of behavioral or physiological changes, or a combination
of these. The CAAS,” the OPS® and the NCCPC-R*® are instru-
ments that combine indicators- behavioral and physiological
- and focus on the intensity of pain.
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In the case of instruments that assessed pain exclusively
based on indicators of behavioral change (TPPPS, AHTPS and
CHEOPS), these focus on a combination of three aspects of
behavior, namely: the child's corporal, verbal and facial
expressions. The PPPM, the FLACC and the PPP only assess
facial expressions combined with body movements. Yet other
instruments only take account of changes in facial expres-
sion, such as the Oucher Faces Scale, the Wong-Baker Faces
Scale, the CFCS and the FPS.

Just one study combined assessment of the pain dimen-
sion intensity with the dimension affective quality, by using
two differentinstruments, respectively the FPS and the FAS.**
The FAS only assessed the affective magnitude of pain using
nine faces that range in expression from happiness to sad-
ness. The authors state that the reason for using the FAS is to
differentiate the affective dimension of pain from its sensory
dimension. However, using that scale could confound the spe-
cific assessment of pain, since a happy face may not exactly
correspond to an absence of pain. The child may not choose
the initial face despite not feeling pain if they are also not
happy. This scale inappropriately superimposes two different
constructs, i.e., pain and happiness/sadness.

The psychometric properties assessed

Firstly, it should be emphasized that this is a review with
limits of time from 2001 to 2006 and therefore only includes
the psychometric properties of those scales which have been
described in studies published within this period.

As the studies were analyzed it became clear that, valid-
ity was the psychometric parameter most often evaluated.
Validity is of extreme importance, since instruments that have
not undergone validity studies do not provide precise and reli-
able data and, therefore, should not be used to measure pain.

With relation to the psychometric properties investigated
in the studies on pain scales, five scales are of note, namely:
the FLACC, the TPPPS, the CHEOPS, the OPS and the PPP.
These scales met all of the psychometric parameters of valid-
ity, reliability, sensitivity, specificity and clinical applicability.
Due to these characteristics, these scales offer great advan-
tages in terms of measurement power in relation to the other
scales for pain assessment of preschool children with typical
development.

Furthermore, the FLACC is the only scale that, in addition
to being widely used in studies with samples of typical popu-
lations, also had its psychometric properties investigated with
samples of populations with atypical development!3-14
with preverbal children.®

and

The psychometric properties of four of the scales (FLACC,
CHEOPS, OPS and TPPPS) were investigated when adminis-
trated by trained examiners who assessed the pain of chil-
dren aged 1 to 5 years at four distinct pain assessment times
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(before and after surgery, before analgesia and during admis-
sion to the ward).® In that study, the CHEOPS had better psy-
chometric results when compared to the other scales for the
pain assessment times described above. It should be pointed
outthatthe CHEOPS is a postoperative pain assessment scale
and that it can also be used to monitor the efficacy of inter-
ventions to relieve pain and discomfort.

The relevance of cultural factors

Studies that adapt scales for different cultures are impor-
tant from a methodological point of view, since the response
to pain may be affected by cultural differences. In this review,
it was found that the Oucher Faces Scale was the only instru-
ment which had three specific versions aimed at different
populations, namely: Caucasians, African-Americans and His-
panics. These ethnically-differentiated versions were investi-
gated in two studies,*%23 which found excellent levels of
reliability (0.88 and 0.70, respectively) for the different eth-
nicities studied.

Developmental factors (typical development vs. atypical
development) and appropriateness to the age group of
the child

The appropriateness of the pain scale with relation to
developmental factors and age group of the child is an impor-
tant aspect to be taken into account when considering these
measurement instruments. Studies were carried out into the
psychometric properties of scales used with children with spe-
cial needs.®1924 It should be emphasized that studies of this
nature are important, since they represent an advance in the
development of instruments of pain assessment specific to
populations of children with special needs. In studies of chil-
dren with severe cognitive problems, the PPP'® and
NCCPC-R*® were used in the context of assessment of painful
situations and after surgical procedures, respectively. Only
one study assessed the psychometric properties of the Pain
Assessment Instrument Cerebral Palsy (PAICP),2* which is a
pain assessment scale specifically for individuals with cere-
bral palsy.

Methodological precautions taken to ensure that specific
scales used were appropriate to age group and developmen-
tal variations were an important criteria of some studies, spe-
cifically when the respondents were children themselves. The
Oucher Faces Scale, %2123 the Colored Analogue Scale
(CAS)**2* and the FPS'® are examples of simple scales, which
were the most used and which can be administered by chil-
dren to assess their own pain from the age of 3 years.10:21.23

In order to attest to the compatibility between respon-
dents' cognitive level and correct understanding of the scale,
prior cognitive testing was an inclusion criterion of two stud-
ies in which children themselves were the respondents of pain
self-assessment scales.®2% In one study'® the Jean Piaget
tests were administered in order to assess the cognitive level
of children as an inclusion criterion, before the pain scales
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were used. The “seriation of blocks” test was also applied, in
order to test the cognitive capacity of children to use the scales
and to minimize possible errors in applying them. The Colum-
bia Mental Maturity Scale (CMMS) was used with special popu-
lations of children with cerebral palsy,?* to test the mental
level of children, as an inclusion criterion for study
participants.

Multiple informants/respondents

Self-reporting consists of the ability of individuals to com-
municate their pain and, therefore, is the best indicator of the
sensation of pain as a subjective experience. Indeed, it was
found that the children themselves were the only respon-
dents in five of the pain assessment studies.1°12:22.23 The five
scales most used for self assessment of pain in children, in
descending order, were as follows: the FPS,*1:12:22 the Qucher
Faces Scale,%-23 the CAS,'! the FAS'! and the Wong-Baker
Faces Scale.?3

The FPS was considered the most appropriate scale for
self-assessment of pain intensity.1112:22 The Wong-Baker
Faces Scale?3 should be used with caution, since the litera-
ture contains serious criticism of this scale because it includes
a “smiley face” which is not necessarily related to a total
absence of pain.® Thus, an individual may not be in pain but
may also not be happy, and therefore the “smiley face” would
not correctly correspond to the “no pain” state.

In addition to self-reporting, when pain assessment is
based on more than one informant it offers the advantage of
promoting increased objectivity and minimizing the possible
bias of a single assessment. Just one study combined chil-
dren's self-reported assessments of pain with nurses' assess-
ments.® In another three studies, although there was no pain
self-assessment by the children, pain assessments were car-
ried out by two types of informant, parents and health profes-
sionals (physicians, nurses and physiotherapists).1819:2%

Due to the lack of verbal communication and/or difficul-
ties in using self-reported pain assessments with special popu-
lations, pain assessment was carried out by other informants
than the children themselves. In seven studies, pain assess-
ment was carried out on the basis of a single informant:
nurses, 31517 parents??, trained observers® or children’s car-
egivers.'® Where pain assessments were carried out by more
than one informant, these were carried out by parents and
healthcare professionals® and by nurses and independent
observers.”

Measures of pain and stress

Just one study used a combination of measures of
self-reported pain, physiological measures, and measures of
stress and discomfort in invasive procedures in situations of
repeated blood collections.?* The Oucher Faces Scale and the
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CAS were self- administered by children in pain and discom-
fort assessments; parents and nurses used the Visual Ana-
logue Scale (VAS) to assess pain and fear and the degree of
the children’s cooperation during the invasive procedure. The
BBDS was used by fourindependent observers who assessed
the children’s stress and discomfort during the procedure.
Heart rate was used as a physiological measure of pain. The
diversity and quantity of respondents and pain indicators
assessed in this study assured greater objectivity of assess-
ment, and also made it possible to compare the different
assessment indicators. It was found that the BBDS, which
combinesindicators of stress and discomfort, exhibited excel-
lent psychometric properties; however, as a multidimen-
sional scale it provided a nonspecific pain assessment, since
this was also combined with indicators of stress and
discomfort.

Studies of the application of pain measurement
instruments

Considerations on the age group of the child

Age proved to be an important variable to be considered
in studies of pain assessment in children with typical develop-
ment in different contexts.2>"27 The FPS was used as a
self-assessment pain scale with children from 3 to 7 years of
age.?>26 It was found that the FPS was more accurate for pain
self-assessment by children 6 and over than by children aged
3to 5years.2® Furthermore, it was found that children aged 5
to 7 years of age exhibited greater control over their verbal
reactions to the pain they felt than children from 3 to 4 years
of age, in a study of immunization (intramuscular injec-
tions).2® This is probably the result of the socialization pro-
cess of children from 5 to 7, who acquire greater self-control
of their behavior and control of impulsivity, thereby allowing
them to inhibit manifestations about pain felt in the presence
of other people.

Perception of the pain of others by children was also inves-
tigated with relation to age differences and it was found that
the older the child the more sensitive they were to the inten-
sity of another's pain.2” These findings suggest there is a pro-
cess of maturation of the ability to detect the pain of others,
which, in turn, tends to vary according to age.

Parental pain assessments of children in the
postoperative context

Parental assessment of children in the postoperative con-
text and the administration/use of analgesia, using repeated
measures, were the subject of three studies,?8-3° two of which
used the PPPM as their main instrument.?8:30 This scale is a
valid instrument for parental assessment of postoperative
pain in children with typical development.

In general, studies that used the PPPM found that the
greater the intensity of pain and the number of pain behav-
iors, the greater analgesic administration became.?83° In
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addition to this, when assessments made by fathers were
compared with assessments made by mothers, there were dif-
ferencesin relation to their perception of the child's analgesia;
fathers considered that prescribing analgesics would have
more prejudicial effects than mothers did.

Parental assessment proved to be sensitive in a study that
compared pain assessments carried out by children's parents
and by medical students in a surgical context.?® The study
found a strong positive correlation between assessments by
parents and students; furthermore, with relation to the par-
ents' scores, these were sensitive to their children's pain
symptoms since their scores were significantly higher before
analgesia than afterwards.

Relationship between pain and temperament

One study investigated the relationship between tempera-
ment and pain,3° using the Behavioral Style Questionnaire
(BSQ), filled out by parents, to evaluate the children's
temperament; the PPPM was used to detect behavioral
changes related to the experience of pain; the Wong-Baker
Faces Scale was used as a self-assessment scale for the chil-
dren. It was found that, with relation to the dimensions of tem-
perament, children whose parents considered them to be
more active and who had a more negative mood reported
higher pain scores in hospital.

Pain assessment by parents and/or caregivers of children
with special needs

a) Facial expression as valid indicator of pain in special
populations

With relation to pain assessment in samples of children
with cognitive problems,3* cerebral palsy3? and autism,33 the
studies state that facial expression is a valid indicator which
should be taken into consideration in pain assessment, not
only for children with typical development, but also for chil-
dren with special needs.

According to parents' perception of the pain behaviors of
children with cerebral palsy,3? crying, as a facial expression,
was considered to be the behavior most frequently exhibited
by these children when expressing pain. Furthermore, chil-
dren with autism exhibited similar facial activity to children
without autism, in pain assessments during invasive
procedures; nevertheless, the group of children with autism
exhibited significantly more facial activity than the group with-
out autism, but only during insertion of the needle.33

b) Scales appropriate for special populations

The use of specificinstruments for pain assessmentin spe-
cial populations was an important methodological precaution
observed in three studies. The Caregivers’Pain Survey (CPS),
an instrument derived from the Non-Communicating Chil-
dren’s Pain Checklist (NCCPC) and the NCCPC itself were used
to identify parents' perception is with relation to assessment
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of pain behaviors of children with cerebral palsy3?2 and in chil-
dren with autism,33 respectively. The Pain Opinion Question-
naire (POQ), in turn, is an instrument that was specially
developed to assess the pain of children with cognitive
deficits.3*

c) The importance of descriptive studies of pain using
interviews

Given thatitis not possible to use self-reporting with spe-
cial populations, descriptive analysis studies are important,
from a methodological point of view, since they constitute pre-
requisites for the identification of specific pain descriptors for
pain assessment in these populations. Facial expression was
found to be the most sensitive indicator out of 23 pain descrip-
tors for post-surgical pain assessment in children with severe
cognitive problems.3!

One descriptive study was carried out using interviews
with the parents of children with profound special needs, suf-
fering from cerebral palsy and degenerative cerebral syn-
dromes3>, the authors developed a thematic analysis of the
verbal content of the interviews. This study identified the fol-
lowing principal themes related to assessment and manage-
ment of pain in these children: Learning to live with the pain;
Dealing with uncertainties and difficulties in identifying the
child's pain; expression of pain, emphasizing facial
expression; and Taking decisions; managing the child's pain
and relationship with health professionals.

d) Pain assessment and stress in special populations

Oneimportantfinding is related to pain assessmentin chil-
dren with autism during blood collection procedures, using
specific Scales for the assessment of pain and stress admin-
istered to the parents.33 The CFCS and the Observational
Scale of Behavioral Distress (OSBD) were used, respectively,
to evaluate facial activity indicative of pain and stress behav-
ior in children. It was found that the group of children with
autism exhibited more responses to pain and stress during
the post needle insertion and recovery phase when com-
pared with the group without autism.

e) Underestimated assessments of the pain of children
from special populations

Considering that pain self-assessment is not always pos-
sible in special populations, pain assessment of these popu-
lations carried out by caregivers may occur bias, since pain
may be under or over estimated by examiners. The caregiv-
ers of children with severe cognitive deficits associate these
children's sensation of pain with the severity of their cogni-
tive deficits. They tend to underestimate the pain felt by chil-
dren with mild or moderate cognitive deficits, since they
believe that such children feel less pain than do children with
typical development.34

In the study of children with autism,33 parents' assess-
ments of the children's sensitivity and reactivity to pain did
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not correspond with pain-related facial activity and stress
behaviors exhibited by the children with autism, despite the
pain-related facial activity of the groups of children with and
without autism having been similar. The parents tended to
underestimate pain and did not take the children with autism
facial expressions into account in their assessments. These
findings show that children with autism are not indifferent or
insensitive to pain, since they exhibited similar facial activi-
ties to the children without autism; nevertheless, the parents
of the children with autism underestimated their pain
assessments.

Studies of evaluations of pain-relief intervention
procedures

Assessments of pain management interventions were the
subject of four studies,3¢-3° which focused on acute pain. Two
of these were studies of non-pharmacological interventions
evaluating, respectively, minor painful invasive procedures
i.e., blood collection3® and immunization3”; while another two
studies investigated pharmacological interventions, assess-
ing postoperative pain.38:3°

Non-pharmacological interventions

The non-pharmacological intervention studies investi-
gated the effects of different strategies to cope with invasive
procedures. Training intended to help children to deal with the
pain of an immunization procedure proved ineffective with-
out the help of trainers.3” This study, therefore, indicates the
importance of parents and nurses being present as an impor-
tant variable related to the efficacy of interventions for cop-
ing with painful procedures.

Using an experimental design comparing randomized
groups, it was possible to test the efficacy of positioning and
distraction strategies for dealing with pain, as assessed by the
FPS; fear was assessed using the Glasses Fear Scale, and
stress was assessed using the Procedure Behavioral Check-
list (PBCL).3® During a blood collection procedure, children
who were positioned by their parents close to the chest or sit-
ting next to them and were distracted with children's story-
books had lower pain and fear assessment scores than a
control group.

Pharmacological intervention

Although the pharmacological intervention studies38:3°
had different objectives, both were carried out with samples
of children from birth until 3 years of age, stratified by age
group. They used the following instruments to assess pain:
the VAS and the COMFORT Scale Behavior, applied by the
nursing team. Physiological indicators such as arterial blood
pressure and heart rate were also assessed.

When investigating the association between physiologi-
cal and behavioral measures of pain and identifying factors
predictive of responses to pain, it was found that heart rate
and arterial blood pressure correlated with the COMFORT scale
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scores.3® It should be pointed out that there was a large
degree of individual variability in the babies' responses. The
neonates exhibited the lowest VAS scores, when compared
with the other three age groups (1to 6, 7to 12 and 12 to 36
months). Furthermore, mean arterial blood pressure
increased in line with the age of the children. On the other
hand, the highest pain scores were observed among the
youngest children. With relation to medication, the greater
the pain the more morphine was given to the children, follow-
ing a standard-protocol for dosages predefined for the study.

One study investigated the efficacy of two different stan-
dardized modes of administering morphine for postoperative
analgesia (continuous vs. intermittent).3® No significant dif-
ferences were found between the two forms of morphine
administration for analgesia for postoperative pain in all
sample children aged zero to 3 years after cases of abdominal
or thoracic surgery. However, specifically in the 12 to 36
months age subgroup, continuous administration was more
effective than intermittent.

Pain assessment, fear and stress

Another study evaluated pain, fear and stress associated
with the invasive procedure of blood collection using specific
and appropriate instruments to measure each construct sepa-
rately.3® Pain was assessed using the FPS, fear using the
Glasses Fear Scale and stress behaviors were assessed using
the PBCL. A positive relationship was detected between the
children's pain and fear assessments. Furthermore, the PBCL
scores proved to be sensitive to the phases of pain assess-
ment, such as: pre-procedure, during procedure and
post-procedure.

Discussion

This review into assessment of the behavior of children in
painful situations has shown that acute pain has been studied
more than chronic pain, using measurement instruments the
majority of which have ordinal scales. Acute pain has the
marked characteristic of activating the organism, in order to
bring it to a state of alert, which makes the expression of
physiological and behavioral manifestations easier. There-
fore it is more easily observed than chronic pain. In contrast,
chronic pain tends to depress the organism's responses mak-
ing observation of the manifestations of pain more difficult
and making multiple resources necessary so that the progres-
sion of pain may be adequately assessed.?

The majority of the pain scales studied was of the
one-dimensional type, and the dimension most often evalu-
ated was the intensity of pain. This dimension specifically
refers to the sensory aspect of pain, which, although very rel-
evant to pain assessment, is not sufficient for complete under-
standing of the phenomenon of pain, which is
multidimensional. The combined use of scales which assess
at least two different dimension's should be adopted, consid-
ering the advantages for clinical assessment of children. One
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exampleis the advantage of being able to assess intensity and
location of pain in the clinical-hospital context.

The psychometric parameter validity was more often
assessed than the other parameters. Validity is the essential
criterion for an instrument to be adopted for the measure-
ment of pain and in order to identify its adequacy to the
assessment situation for which a scale is to be adopted. If a
scale has been validated for acute procedural pain or postop-
erative pain this should be taken into account when making a
decision on the best scale to be adopted. Furthermore, if a
scale has, in addition to validity, other proven psychometric
parameters, the greater thatinstrument's power of measure-
ment will be. In this review, the FLACC, TPPPS, CHEOPS, OPS
and PPP scales stand out for their high quality psychometrics.

With relation to the use of self-assessment pain scales for
children with typical development, the FPS is of note as the
scale most used in a variety of contexts. The Oucher Faces
Scale, which has also been used with this population, was
identified by the review as the only scale offering specific ver-
sions for different ethnicities and, therefore, should be used
in transcultural studies of pain assessment.

The FLACC scale was the most used for assessment of pain
in children according to behavioral indicators observed by car-
egivers. The FLACC was developed to assess the acute pain of
children with typical development during the postoperative
period.® However, in the studies reviewed here, use of the
FLACC was not restricted to the postoperative phase.® Fur-
thermore, the FLACC was also used with preverbal children
with typical development,*®> and with children with atypical
development. 1314

One review study of behavioral measures of pain assess-
ment submitted certain scales to a rigorous review procedure
and found their levels of clinical evidence.*® The FLACC was
recommended for postoperative pain assessment, the
CHEOPS for preoperative and postoperative pain assess-
ment, and the PPPM for postoperative pain assessment on
hospital discharge: three scales widely used for pain assess-
ment, according to the levels of clinical evidence given.*° In
contrast, the AHTPS and the TPPPS were scales whose levels
of evidence compromise their clinical use. One should there-
fore be cautious with relation to their clinical applicability.

Advances were observed with relation to pain assess-
mentin children with atypical development, since self report-
ing of pain is difficult with such populations. This review found
scales developed specially for pain assessment in special
populations. The NCCPC-R, for example, assesses physiologi-
cal and behavioral indicators in children with severe cognitive
deficits; the PPP assesses pain in these same populations,
although only using behavioral indicators; and the PAICP was
specifically developed for pain assessment of children with
cerebral palsy.
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These studies show that, although these populations have
similar facial activity to children with typical development,
they are assessed by parents and caregivers with low sensi-
tivity and reactivity to pain. One possible explanation is that
parents and/or caregivers believe that children with special
needs are less sensitive or feel less pain than children with
typical development and, because of this, tends to underes-
timate the pain of children with special needs in their
evaluations.

Facial expression was an important indicator, both in
self-assessment pain scales in populations with typical or
atypical development and in evaluations carried out by par-
ents, caregivers or health professionals. Other studies have
alsoindicated that facial expressions have an important func-
tion in pain assessment since they are one of the most reli-
able behavioral indicators of pain.3:4°

Future studies of pain assessment during painful proce-
dures for immunization and blood collection should consider
that the use of certain strategies, which have been indicated
in this review, may contribute to reducing pain. The presence
of adults, whether the children's own parents or profession-
als from the health team, positioning of the child close to their
parents' chest or seated at their side and children's story-
books used as a distraction strategy were significant vari-
ables for reducing pain and should be considered in studies of
non-pharmacological interventions.

One limitation of the present study is related to identifica-
tion of the psychometric properties of instruments. In this
review it was possible to identify some of the psychometric
parameters which were found by assessment of the proper-
ties of the target-scales of the studies. Other parameters relat-
ing to these target-scales, however, may appear in studies
prior to the period of 2001 to 2006. The FPS, for example, isa
scale that is often used for pain assessment in the literature.
In this review it was found that this scale meets the validity
parameter, but this does not mean that, in prior studies, the
scale has not met other psychometric parameters, such as
reliability, sensitivity, specificity or applicability. This study has
been used in studies of concurrent validity of new scales,
which definitely suggests it has good psychometric qualities.

Considering the applicability of these scales in Brazil, it is
opportune to emphasize the need for studies into the trans-
lation and adaptation of pain measurement instruments. As
far as is known, few scales have been translated into Portu-
guese (Brazil), as have, for example, the FPS*! and the
Wong-Baker Faces Scale.*? It is, therefore, recommended
that future studies deal both with the issue of translation into
Portuguese and adaptation and with analysis of the clinical
applicability of pain assessment instruments in
clinical-hospital contexts.
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