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Abstract

Observational (behavioral) scales of pain for children aged 3 to 18 years were systematically reviewed to identify those recom-
mended as outcome measures in clinical trials. This review was commissioned by the Pediatric Initiative on Methods, Measurement,
and Pain Assessment in Clinical Trials (www.immpact.org). In an extensive literature search, 20 observational pain scales were iden-
tified for review including behavior checklists, behavior rating scales, and global rating scales. These scales varied in their reliance on
time sampling and inclusion of physiological items, facial and postural items, as well as their inclusion of multiple dimensions of
assessment (e.g., pain and distress). Each measure was evaluated based on its reported psychometric properties and clinical utility.
Scales were judged to be indicated for use in specific acute pain contexts rather than for general use. Two scales were recommended
for assessing pain intensity associated with medical procedures and other brief painful events. Two scales were recommended for
post-operative pain assessment, one for use in hospital and the other at home. Another scale was recommended for use in critical
care. Finally, two scales were recommended for assessing pain-related distress or fear. No observational measures were recommend-
ed for assessing chronic or recurrent pain because the overt behavioral signs of chronic pain tend to habituate or dissipate as time
passes, making them difficult to observe reliably. In conclusion, no single observational measure is broadly recommended for pain
assessment across all contexts. Directions for further research and scale development are offered.
© 2006 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Randomized clinical trials (RCTs) are important to
investigate the efficacy and effectiveness of pain treat-
ment for children and adolescents. The Pediatric Initia-
tive on Methods, Measurement, and Pain Assessment in
Clinical Trials (Ped-IMMPACT; www.immpact.org)
makes recommendations for core outcome domains
and measures that should be considered by investigators
conducting clinical trials for acute and chronic pediatric
pain. In 2005, the Ped-IMMPACT group commissioned
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the present review of observational and behavioral pain
measures for children between the ages of 3 and 18 years
in clinical pain trials. A separate review was commis-
sioned for self-report scales (Stinson et al., 2006). Pain
measures must have well-established reliability and
validity and must have been used to assess pain
outcomes.

Three approaches to measuring pain have been
identified in the literature (Walco et al., 2005): self-
report; observational or behavioral; and physiological.
Estimates of pain intensity based on each of these
approaches are usually correlated only weakly to
moderately with estimates based on the other
approaches (Walco et al., 2005), suggesting that they
may be measuring different constructs (pain experi-
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ence, behavioral distress, and physiological arousal).
It is considered desirable to obtain and rely most
on self-report measures when these are available,
since there is broad consensus that pain is primarily
understood to be a subjective experience, as outlined
in the definition of pain adopted by the International
Association for the Study of Pain. However, the
claim that self-report measures represent a ‘gold
standard’ is overstated given the complexity and bias-
es that may characterize self-reports of pain (Williams
et al., 2000; Hodgins, 2002). Physiological changes in
variables such as respiration rate and heart rate are
only loosely correlated with painful events and may
occur in response to many other states such as
exertion or fever. Thus, observational measures of
pain are needed for use with children who are (a)
too young, e.g., below 4 years of age, to understand
and use a self-report scale; (b) too distressed to use a
self-report scale; (c) impaired in their cognitive or
communicative abilities; (d) very restricted by
bandages, surgical tape, mechanical ventilation, or
paralyzing drugs; (e) whose self-report ratings are
considered to be exaggerated, minimized, or
unrealistic due to cognitive, emotional or situational
factors.

The purpose of the present study was to systematically
review published observational measures for pain in chil-
dren aged 3 to 18. Reviewers sought to identify those
measures that have well-established psychometric prop-
erties, as well as good clinical and research utility. Part
of the evaluation of clinical utility was to examine the
appropriateness of each measure within specific clinical
contexts (e.g., post-operative pain). Emphasis was placed
on reviewing and recommending measures of pain inten-
sity, but behavioral measures of distress or fear were also
examined as in some cases these overlapped with pain
intensity scales. (Separate reviews are planned through
Ped-IMMPACT of pain measures for infants and for
children with neurological or developmental disabilities,
as the types of tools and measurement issues are some-
what different for these populations.)

2. Methods

2.1. Methodological issues in reviewing observational measures
of pain

Before outlining the way articles and measures were select-
ed for this review, it is important to explain the methodology
employed in the observational measures that are currently
available for measurement of pain intensity, as well as meth-
odological issues such as use of time sampling and inclusion
of physiological indices. Each type of measure has advantages
and disadvantages which were taken into account in assessing
validity and recommending best measures for various
contexts.

2.1.1. Types of observational or behavioral measures of pain
2.1.1.1. Behavior checklists. A behavior checklist provides a list
of behaviors that are marked as either present (usually scored
1) or absent (usually scored 0) (Katz et al., 1980; Tarbell et al.,
1992; Boelen-van der Loo et al., 1999; Chambers et al., 2003).
The pain intensity score is defined as the number of items
checked. The most common behavioral indices of pain in these
scales include vocal, verbal, facial, postural, and motor behav-
iors. The instrument may or may not require observation for a
specific period of time (see Section 2.1.3). No judgment of
intensity or frequency of the behavior is made; each item is
either absent or present. Pain intensity is assumed to be greater
if a greater number of overt displays of pain is noted by the
observer. One advantage of such measures is speed and ease
of use: the observer simply makes a series of dichotomous
judgments. However, in such scales all items are generally
weighted equally which may not be justified: for example,
facial expression may be a more reliable or more salient index
of pain than leg movement yet both may be weighted equally
in the checklist.

2.1.1.2. Behavior rating scales. Behavior rating scales incorpo-
rate a rating of the intensity, frequency, or duration of each
behavior (McGrath et al., 1985; Ambuel et al., 1992; Gau-
vain-Piquard et al., 1999). The most frequently used rating
for individual behaviors is 0 (absent) to 2 (intense or frequent),
but many other metrics have been used. In some such instru-
ments, the metric chosen for each behavior may deliberately
reflect the weight placed on that behavior as an index of pain;
in other instruments, all items are arbitrarily weighted equally.
Similarly, the number of items reflecting a particular domain
of behavior may be chosen either based on evidence-based
weighting, or more commonly arbitrarily or based on the
investigator’s opinion. As with behavior checklists, the intensi-
ty of the pain is assumed to be reflected in the total pain inten-
sity score defined as the sum of the individual ratings. The
strength of this approach, compared with dichotomous check-
lists, is that it allows for gradations in intensity or frequency of
expressions of pain without greatly adding to the burden of
using such a tool.

2.1.1.3. Global rating scales. A global rating scale provides a
rating of the observer’s global impression of a patient’s pain.
Any metric and any tool can be used; for example, numerical
rating scales (NRS), visual analog scales (VAS), and faces
scales have all been used as the basis for global observational
rating scales (Krane et al., 1987; Broome and Endsley, 1989;
Carpenter, 1990; Humphrey et al., 1992; Schneider and
LoBiondo-Wood, 1992; Tyler et al., 1993; Arts et al., 1994;
Joyce et al., 1994; Calamandrei et al., 1996; Goodenough
et al., 1997, 1998; Chambers et al., 1999, 2005; Gilbert et al.,
1999; van Dijk et al., 2002; Voepel-Lewis et al., 2002; Bosen-
berg et al., 2003).

Care should be taken to distinguish these observational
applications of pain scales from self-report implementation
of the same scales. Global pain ratings can be provided by
nurses, parents, researchers, and other observers. Some global
rating scales have only the bottom (no pain) and top
(maximum pain) anchors defined; others have intermediate
anchors such as mild, moderate and severe pain. However,
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if the instrument lists specific behaviors expected at each level
of pain, it is called a behaviorally anchored rating scale (see next
section). Global rating scales for pediatric pain intensity have
been subjected to very little research in their own right; users
seem to rely purely on face validity. Yet global rating scales
are very commonly used as the criterion for validation of more
complex pain measurement scales. This raises a question, dis-
cussed further below, as to whether such validation works both
ways; i.e., whether the global rating scales are themselves val-
idated by their correlation with more complex and more estab-
lished rating scales.

A major difficulty with global rating scales is that they may
be subject to many observer biases, in the absence of any spe-
cific or objective criteria for pain ratings. For example, if a
child is seen to be given a painful stimulus such as a needle,
then a global rating of pain may be higher than if the stimulus
is not observed. Also, if the same observer is using both the
global and the “molecular” (specific, detailed) observation
scales, impressions gleaned from use of the “molecular” tool
will be reflected in the global rating, possibly producing an
inflated correlation between the global and molecular scales.
Global scales may also be based on different responses in dif-
ferent children or in different situations. For example, for one
child a specific rating could be due to crying whereas in anoth-
er child the same rating could occur in the absence of crying
and be the rater’s response to a facial grimace. The relation-
ship of the observer to the patient may also affect the accuracy
of the assessment. An observer who is familiar with the child’s
normal behaviors may be better able to identify aberrant or
idiosyncratic pain-related behaviors than a clinician less famil-
iar with the child; on the other hand, children are often more
expressive in the presence of parents than strangers (von Bae-
yer and Spagrud, 2003).

A recent review of global observational visual analog scales
(van Dijk et al., 2002) concluded that there is not yet sufficient
support for their use and that further research is needed to
choose between them and more specific behavioral pain mea-
sures. No global observational scales were recommended as
outcome measures in the present review.

A conundrum is regularly encountered in reviewing non-
global behavioral pain scales in that many of these scales are
validated primarily by showing moderate to high correlations
with global rating scales (by nurses, parents, or other obser-
vers; in many studies the same individuals provide both
scores). There is no basis for treating those global rating scales
as an independent gold standard. In view of the biases affecting
unanchored global observational rating scales, less reliance is
placed on correlations with global scales than on evidence of
responsiveness to  pain-producing and  pain-relieving
interventions.

2.1.1.4. Global behaviorally anchored rating scales. A global
behaviorally anchored rating scale lists levels of pain, e.g., 0
to 5, and for some or all of these levels it provides examples
of behaviors that are likely (but are not required) to be seen
at that level. It is distinguished from behavior checklists and
behavior rating scales in that the behaviors listed are examples,
each of which is not required to justify a rating at that level.
For example, a child in severe pain may be thrashing or may
be very still; both of these behaviors may be listed as examples
without requiring either one. These scales rely on the obser-

ver’s judgment to select and weight the behaviors observed
and to translate these observations into a rating. Two such
scales have been published for pediatric pain measurement
for normally developing children 3 years of age and older
(Humphrey et al., 1992; Peden et al., 2003). An advantage of
this approach is that it allows for behaviors which are partic-
ularly salient in a particular child to be weighted highly,
though they may occur rarely in other individuals or even be
absent on pain behavior checklists. For example, a child who
is normally active and sociable but becomes still when in severe
pain could be identified on such a scale, whereas most behavior
checklists would not detect significant pain in such a case. The
cost may be reduced reliability as each observer may have a
different basis for making a rating. There is not yet enough
research on these methods either to recommend or discourage
their use.

2.1.2. Role of facial expression

Considerable evidence points to a special role for facial
expression in measurement of pain (Craig, 1992). Most behav-
ioral checklists and rating scales include items referring to the
face. Some of these offer vague descriptors apparently based
on a lay understanding of facial expression of pain, while others
are more specific and detailed. For example, the FLACC (Voe-
pel-Lewis et al., 2002) includes a Face item ranging from
0 = “No particular expression or smile”’ to 2 = “Frequent to
constant quivering chin, clenched jaw.” The Child Facial Cod-
ing System (Gilbert et al., 1999) has been developed for more
detailed measurement of facial expressions; it requires technical
training using videotaped assessments to ensure standardized
measurement. The required training increases the burden of
administration of this measure compared with simpler instru-
ments. In the case of children aged 3 to 18 years, there is little evi-
dence as yet that such detailed measurement provides gains in
information commensurate to the increased burden; detailed
facial action scores tend to correlate well with global observa-
tional measures of pain intensity (e.g., Gilbert et al., 1999).

2.1.3. Time sampling

The instructions for administration of some scales call for
specific periods of observation, e.g., observe for 5s, record
for 25 s, repeat the cycle three more times, compute mean score
across the four samples (Beyer et al., 1990). This procedure
increases reliability and reduces the chance of biasing a pain
rating by waiting until a pain behavior occurs and then using
that isolated event as the basis of the pain rating. However, lit-
erature reporting the use of such scales often does not mention
whether the original time sampling procedure was followed.
For example, the CHEOPS, originally designed to be used with
a specific time sampling schedule, has been applied in both
very brief single observations and in lengthier ongoing periods
of observation.

2.1.4. Inclusion of physiological items

Some scales include heart rate, blood pressure, respiration
rate, vomiting, and other items which may or may not reflect
pain. These might require special equipment to observe. Corre-
lations of physiological items with other observed behavior
and with self-report are, in general, not well established
(McGrath, 1998; Biittner and Finke, 2000; Walco et al.,
2005). An elevated heart rate, for example, could indicate pain
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but it could also be associated with exercise, medications, anx-
iety, excitement, or fever. There is also evidence to suggest that
physiological indicators are less sensitive to changes in distress
following an intervention as compared to subjective and
behavioral measures (Walco et al., 2005).

2.1.5. Unidimensional versus multidimensional scales

A unidimensional scale is one that is demonstrated to mea-
sure only one construct, e.g., pain intensity. A multidimension-
al scale is one that simultaneously measures different
constructs, whether or not it actually contains separate scales
for each of these. For example, a scale may be promoted or
applied as a unidimensional measure of pain intensity, but if
it includes items more closely correlated with anxiety, depres-
sion, nausea, or other variables, then it would be low in inter-
nal consistency and the claim for its being unidimensional
would be questionable. Some scale authors have simply
assumed that their scales were internally consistent measures
of a single construct, pain intensity; other scale authors have
tested and reported the extent to which the scale is uni- versus
multidimensional. Yet other authors (e.g., Gauvain-Piquard
et al., 1999) have carried out factor analyses showing a multi-
factorial structure but advocate the use of the single full-scale
score. For the present review, and for most clinical trials, the
ideal pain scale would be one which is designed and demonstrat-
ed to be a unidimensional measure of pain intensity. Other
non-pain outcomes of pain trials are addressed in separate dis-
cussions as part of the IMMPACT process.

2.1.6. Discrimination of pain intensity from distress,
unpleasantness and fear

Most observational pain scales include items that could be
interpreted as indicators of pain; or of other negative emotions
such as fear, anxiety, anger, or frustration; or of efforts to cope
with fear and pain. Crying, whining, physical tension, clinging,
restlessness, and seeking or avoiding touch may all be observed
both in pain and in non-pain distress states.

Some authors, recognizing the difficulty of discriminating
pain intensity from pain unpleasantness and from other emo-
tions such as fear, have adopted less specific terms such as
“distress’” or even ‘“quality of life”” in place of “pain” in the
title of their scale. Nevertheless such scales may be treated
by other researchers as predominantly or purely pain scales,
and such “non-pain” scales are generally neither more nor less
responsive to pain-producing or pain-relieving interventions
than are scales explicitly labeled as measures of pain. Few
researchers have presented discriminant validity data showing
that their observational scales can differentiate pain intensity
from its affective aspect or from other negative emotional
states and reactions. Efforts made in this direction for self-re-
port scales show that most children under eight or nine years
of age have difficulty in introspectively discriminating between
the sensory experience of pain and the affective response (i.e.,
distress or fear) to painful sensations (e.g., Goodenough
et al., 1999).

While it is difficult to select unidimensional pain measures
on purely empirical grounds, examination of item content
may lead to favoring some measures over others on face and
content validity grounds. Scales that include affect or fear
laden items such as “hostility”’, “panic”’, “need for restraint”
and “stall” may be less desirable as pain outcome measures

than scales that contain only behaviors selected as indices of
pain intensity, namely vocalizations, verbal statements, facial
expressions, posture, and physical movements.

2.1.7. Single-purpose versus generic scales

Some researchers have designed instruments for specific
contexts, e.g., post-circumcision or post-tonsillectomy pain in
children of a specific age. These instruments have then been
used (with or without validation) with other age groups and
in other clinical situations. On the other hand, some instru-
ments are presented as generic, i.e., applying to pain from dif-
ferent sources in children of different ages and physical
conditions.

Certain scales are designed to accommodate children who
are restricted in their movement or vocal expression by sedat-
ing or paralyzing drugs, use of a ventilator, bandages, and
other restraints, as would be common in critical care settings
(Ambuel et al., 1992). This represents a distinct and important
clinical context for pain measurement that is reflected in the
recommendations.

2.2. Criteria for selection of measures

The process of recommending pain measurement scales is
multidimensional, taking into account the following aspects
of each tool as well as the context in which pain scores are
to be obtained (e.g., critical care, ward care, procedure room,
home). These criteria were adapted from previous work in the
IMMPACT project (Dworkin et al., 2005).

2.2.1. Evidence base for responsiveness, reliability, and validity

Responsiveness was defined as a scale’s ability to detect a
significant change in pain scores in the expected direction in
response to pain-relieving events (e.g., administration of anal-
gesia) and/or pain-producing events (e.g., painful procedures).
Reliability was assessed by internal consistency in multi-item
scales; rarely, in single-item scales, it was assessed by retest
over short time intervals. Content and construct validity were
assessed by appropriateness of content (see next Section). Cri-
terion validity was assessed via the relationship with scores
provided by different observers and by self-report, using the
same or different instruments. A set of evaluation criteria for
the assessment of quality of evidence for IMMPACT reviews
has been established (Cohen et al., 2006). These criteria and
their operational definitions are presented in Table 1.

2.2.2. Predicted non-differences

Clinical trials showing differences in pain between different
analgesic conditions (responsiveness) often contribute power-
ful evidence for the predictive validity of pain outcome mea-
sures. On the other hand, many clinical trials entail
comparison of a new treatment with an older, established
treatment. To be successful, the new treatment should have
some advantage over the existing therapy. It should, for exam-
ple, provide a more rapid onset or longer duration of effect, or
have milder side effects, or cost less than the comparator. Non-
inferiority studies to demonstrate cost benefits are only valid if
the assays used are sufficiently sensitive to detect differences
and the sample size is adequate to detect a meaningful
difference between treatments. Studies showing no significant
difference between analgesic conditions provide no evidence
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Table 1
Evaluation criteria for IMMPACT reviews (Cohen et al., 2006)

Criteria for categories

1. A well-established assessment a. The measure must have been presented in at least 2 peer-reviewed articles by different
investigators or investigatory teams.
b. Sufficient detail about the measure to allow critical evaluation and replication.
c. Detailed information indicating good validity and reliability in at least 1 peer-reviewed article.

II. Approaching well-established assessment a. The measure must have been presented in at least 2 peer-reviewed articles, which might be by
the same investigator or investigatory team.
b. Sufficient detail about the measure to allow critical evaluation and replication.
c. Validity and reliability information either presented in vague terms (e.g., no statistics presented)
or only moderate values presented.

III. Promising assessment a. The measure must have been presented in at least 1peer-reviewed article.
b. Sufficient detail about the measure to allow critical evaluation and replication.
¢. Validity and reliability information either presented in vague terms or moderate values presented.

© 2006 Oxford University Press. Reproduced by permission.

for responsiveness. For some scales, unfortunately, the major-
ity of published studies are of this type and therefore, although
they were reviewed, they did not contribute one way or anoth-
er to the evidence base evaluated in the current review.

2.2.3. Aspects of pain addressed by the scale and appropriateness
of content

As the primary aim of this project was to identify and rec-
ommend measures of pain intensity, this aspect of pain was
emphasized. Observational instruments may also address
duration of pain, time of pain onset, time of relief onset, fre-
quency of pain of a certain severity, pain affect or distress,
pain-related fear, functional interference, pain-related quality
of life, and a variety of other variables. The recommended
instruments focused on pain intensity.

2.2.4. Burden

Burden was assessed by the time taken to complete the
instrument, need for equipment, and need for extensive train-
ing to administer. On this basis, for example, a scale requiring
videotape of the child, a lengthy scoring process, and a high
level of training for the observers was ruled out.

2.2.5. Availability of norms

A desirable feature of a scale is that data and conventions
are available to interpret scores, e.g., as low, moderate, or high
in severity, or severe enough to require intervention. For most
observational scales, no such data are available. The scores
cannot be assumed without evidence to be interpretable using
the usual categories of severity.

2.2.6. Age range

The range of ages for which the measure is appropriate was
taken into account. In some cases, scales were designed for a
certain age but then applied without evaluation to other ages.
The criterion for inclusion in this review was the availability of
evidence for valid use with children aged 3 to 18.

2.3. Search strategy for identification of studies
All peer-reviewed publications that referred to the use of

documented observational or behavioral pain scales with chil-
dren aged 3 to 18 years were identified for consideration. Stud-

ies were primarily identified through online searches using
MEDLINE (1966 — March Week 3, 2006), PsycINFO (1967-
March week 4 2006) and Web of Science (1900-March 2006)
databases. The date of the last search attempt was March,
2006. While no dates were specified in the literature searches,
the articles reviewed ranged from 1979 to 2006. The search
terms included subjects, text words, and keywords relevant
to the following terms: ‘pain measurement,” ‘assessment,’
‘pain,” ‘observation,” ‘pediatric,” as well as the specific names
and acronyms of source measures and their primary authors.
Limits were set to include only human populations, English
language articles, peer-reviewed articles, and preschool, child-
hood, and adolescent populations (i.e., ages 3 to 18). Reference
lists of previous reviews were also examined (McGrath, 1996;
Merkel and Malviya, 2000; McGrath and Gillespie, 2001; Roy-
al College of Nursing, 2001); Gaffney et al., 2002).

Abstracts, unpublished manuscripts, reviews, guidelines,
commentaries and other descriptive articles were excluded.
Many studies were carried out with children crossing the age
boundaries, e.g., birth to 12 years, without reporting how
many children were in the target range of 3 years and up; these
studies were kept for review. Studies that incorporated modi-
fied versions of original observational measures were not
included in the review because they contain idiosyncratic
features that make it difficult to compare them to original pub-
lished measures.

2.4. Strategy for selection of articles for review

Following examination of the scale characteristics discussed
above, promising scales were kept for review (listed in Tables 2
and 3) and a search was conducted for articles reporting data
on the scales. The goal that guided selection of articles for this
review was to obtain enough citing articles to be able to reli-
ably evaluate the level of evidence for each observational scale.
When there were fewer than 50 citing articles for a particular
scale, all of the citing articles were selected for review. When
the number of citing articles exceeded 50, the goal was to
obtain at least 50% of the citing articles in order to achieve a
reliable evaluation of the level of evidence for each measure.
A total of 129 articles were retained for review. All of the citing
articles were found and reviewed for 13 of the 20 source mea-
sures. For the other seven measures at least 50% of the citing



Table 2

Scales recommended by intended context of measurement, with source, age of child for which each tool is intended, metric, rationale, and level of evidence

Recommended context Acronym Name of tool First author (year) Age range” Metric Comments Level of
of measurement evidence
Procedural pain; FLACC Face, Merkel et al. I: 4-18 years  0-10: 5 items Uses items similar to well-established CHEOPS I
brief painful events Legs, Arms, Cry, (1997) S: 0-18 years scored 0 to 2 but with a readily understood 0-10 metric. Low
Consolability burden. Excellent inter-rater reliability. Moderate
concurrent validity with FACES and good with
VAS. Inconsistent responsiveness data. Has been
used in studies of post-operative pain, minor non-
invasive procedures, ear-nose-throat operations
CHEOPS Children’s McGrath et al. 1:1-7 years 4-13: 6 items Well-established reliability and validity in many I
Hospital of Eastern (1985) S: 4 months—  scored 0 to 3 studies. Scores range from 4 to 13, with scores 4-6
Ontario Pain Scale 17 years indicating no pain Good indications of inter-rater
and test-retest reliability. Good evidence for
construct and concurrent validity, and
responsiveness. Has been used in studies of
general surgery; myringotomy and ear tube
insertion; bladder nerve stimulation; closed
fracture reduction; intravenous cannulation; sickle
cell episodes; circumcision, and immunizations
Post-operative FLACC Face, Merkel et al. I: 4-18 years  0-10: 5 items See above I
pain in hospital Legs, Arms, Cry, (1997) S: 0-18 years scored 0 to 2
Consolability
Post-operative pain at PPPM Chambers et al. I: 2-12 years  0-15: 15 items Well-established assessment. High inter-rater 1
home (parent assessment) Parents’ (1996) S:1-12 years  scored 0 or 1 reliability and internal consistency.
Post-operative Good construct validity with the FPS, sensitivity,
Pain Measure specificity, content validity. Good responsiveness
data. Has been used in studies of post-operative
pain (many kinds) and hernia repair
On ventilator or COMFORT Ambuel et al. I: Newborn—  8-40: 8 items Only validated instrument available for this II
in critical care COMFORT Scale (1992) 17 years scored 1 to 5 purpose. Good inter-rater reliability and internal
S: Newborn— consistency. Inconsistent responsiveness data. Has
17 years been used in studies of heart surgery; switching
position to improve oxygenation; medical
ventilation
Distress; pain-related fear PBCL Procedure LeBaron and Zeltzer 1: 6-17 years  Original 8-40: Good inter-rater reliability. Good construct 11+ (as measure
or anxiety (not necessarily Behavior Check List (1984) S: 0.1 year— 8 items scored 1 to 5. validity and responsiveness data. Has been used in  of pain)
pain intensity; may be 19 years Various revisions. studies of bone marrow aspirations, lumbar
observed before as well punctures, radiation therapy, and immunization.
as after a painful procedure) Contains 1 unusual item
PBRS-R Procedure Katz et al. (1980) I: 8§ months—  0-11: 11 items Good inter-rater, inter-item reliability. More III+ (as measure
Behavioral Rating 17 years scored 0 or 1 investigation of validity and responsiveness is of pain)
Scale — Revised S: 3 years— needed. Has been used in studies of bone marrow
10 years aspirations, immunizations and venipuncture

For level of evidence, see Table 1 and Sections 2.6 and 2.7.

% I =intended age range when the scale was first published; S = age range studies in subsequent research.
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Table 3

Scales reviewed but not recommended at this time as outcome measures for clinical trials, listed in alphabetic order by acronym

Acronym Tool

Author (year) Level of evidence

AHTPS Alder Hey Triage Pain Score

BOT Behavioral Observation Tool

CHIPPS Children’s and Infants’ Post-operative Pain Scale
DEGRr Douleur Enfant Gustave Roussy (and Revised version)
DPC Derbyshire Children’s Hospital Paediatric Pain Chart
GDS Groningen Distress Scale

NAPI Nursing Assessment of Pain Intensity

OCDS Observed Child Distress Scale

OPS Objective Pain Scale

OSBD Observational Scale of Behavioral Distress

PMH-PAT Princess Margaret Hospital Pain Assessment Tool
POCIS Pain Observation Scale for Young Children

PQL Pediatric Observational Quality of Life Measure

TPPPS Toddler Preschooler Post-operative Pain Scale

Stewart et al. (2004) 111
Hester (1979) -

Biittner and Finke (2000a) II or 11T
Gauvain-Piquard et al. (1987) 111
Peden et al. (2003) 11
Humphrey et al. (1992) 11
Stevens (1990) 111
Bournaki (1997) 111
Hannallah et al. (1987) 11+
Jay et al. (1983) Revised: Elliott et al. (1987) I+
Robertson (1993) -
Boelen-van der Loo et al. (1999) -
Myatt and Myatt (1998) 111
Tarbell et al. (1992) 11

For level of evidence, see Table 1.

articles were reviewed. Of the latter seven measures, three were
evaluated at the highest level of evidence based on strong psy-
chometric and clinical utility data. The remaining four mea-
sures were evaluated as having either psychometric or clinical
utility problems that prohibited their being recommended at
this time.

2.5. Review procedure

A team of five reviewers was assembled, comprising the
authors and three research assistants. Each reviewer was
responsible for a set of observational measures and for review-
ing all of the selected articles associated with each one. A sys-
tematic approach to data extraction was accomplished by
implementing standard review sheets to summarize each of
the selected articles. After all of the selected articles for a given
scale were reviewed, the data on its corresponding review
sheets were aggregated and recorded on a summary sheet.
Using these summary sheets, the authors independently evalu-
ated each of the measures using the criteria (Cohen et al., 2006;
see Table 1). There was 100% agreement on the independent
ratings of level of evidence by the two authors.

3. Results
3.1. Scales excluded from review

The following observational scales were excluded
from review: six scales specifically designed for children
with developmental disabilities (for which a separate
Ped-IMMPACT review is planned); one scale designed
for use only with arthritis patients that requires video-
taping of a prescribed sequence of actions and therefore
was considered to lack clinical utility for general use in
clinical trials at present; one scale designed for use with
everyday pain rather than clinical pain; one research
instrument involving detailed facial coding that requires
use of videotape and extensive training and therefore
was considered to lack clinical utility at present; and
one measure of adult—child interaction in which pain

was coded only incidentally. In addition, numerous
scales designed and tested exclusively with neonates,
infants and toddlers younger than 3 years were
excluded.

3.2. Scales included in review

Tables 2 and 3 list scales included in the review, with
the name of the first author and year of original publica-
tion and the level of evidence supporting each scale.
Scales recommended for use are identified in Table 2
and are discussed below. Other scales, reviewed but
not recommended at this time, are listed in Table 3.

3.3. Recommendations for selection of scales

3.3.1. Pain associated with medical procedures and other
brief painful events

Use of either the FLACC (Face, Legs, Activity, Cry,
Consolability) or the CHEOPS (Children’s Hospital of
Eastern Ontario Pain Scale) is recommended. Both have
been very extensively used and have excellent evidence
of reliability, validity, and responsiveness. The FLACC
comprises five items scored 0-2 as identified in the name
of the scale. It is lower in burden than the CHEOPS, and
the 0-10 FLACC scores are more readily interpretable.
(Of course it cannot be assumed that the 0-10 scale of
the FLACC is psychometrically equivalent to an ideal
or self-report 0-10 scale; the scores representing mild,
moderate and severe pain, the minimum clinically signif-
icant difference, and the equality of intervals between
scores have not been well established.) On the CHEOPS,
behaviors are scored 0 to 1, 2 or 3, allowing for differen-
tial weighting of pain behaviors. Scores from 4 to 6 all
represent no pain, and the maximum score is 13. There
is a risk of scores on the CHEOPS being erroneously
interpreted as if they were on the more common 0-10
metric. An advantage of the CHEOPS is that it is based
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only on the child’s directly observable behavior, without
requiring appraisal of efforts to ‘console’ the child (after
the procedure) as seen in the FLACC ‘consolability’ rat-
ing. In any particular procedural pain context, the
choice between the two instruments will depend on
how important it is to use an instrument with low bur-
den and a commonly understood metric (in which the
FLACC has the advantage) or to avoid inferences about
‘consolability’ (in which the CHEOPS has the
advantage).

3.3.2. Post-operative pain

The FLACC is recommended as the first choice for
post-operative pain in hospital, as it was designed and
validated in this clinical context over a broader age
range than the CHEOPS. Moreover, the variable of
‘consolability,” or response to supportive contact and
distraction, may be generally more feasible and impor-
tant to assess in post-operative care (which lasts for a
longer period of time) than it is in brief procedural pain.

For post-operative pain at home following discharge
from hospital, the PPPM (Parents’ Post-operative Pain
Measure) is recommended. The unique feature of the
PPPM is that it was designed specifically for use by par-
ents in the post-operative care of their children. The
PPPM is a well-established assessment tool with high
inter-rater reliability and internal consistency, and good
indices of construct validity, sensitivity, specificity, and
responsiveness. With 15 items scored 0 or 1 it is brief
and low in burden for parents. The PPPM may be useful
for other longer-term types of pain but that has not yet
been established.

3.3.3. Pain in critical care

The COMFORT scale is recommended for pain in
children in critical care as it is the only well-studied
instrument that makes explicit accommodation for con-
straints placed on the behavioral expression of pain by
mechanical ventilation and physical restraint. The
inter-rater reliability and internal consistency of this
scale are strong. It requires scoring 8§ items from 1 to
5, for a total score from 8 to 40; it includes a require-
ment for comparison of blood pressure with baseline
levels which may be problematic when no baseline is
available. To score at the maximum, a child would have
to be engaged in “vigorous movement, including torso
and head,” which might not be characteristic of a child
whose response to pain is mainly guarding and rigidity.
These limitations might require discussion in studies
employing the COMFORT scale.

3.3.4. Pain-related distress, fear, or anxiety

There is a need in many clinical trials for a measure of
distress, fear, or anxiety as well as pain intensity per se.
This need arises because it is necessary to distinguish
pain (which may be responsive to analgesics) from other

kinds of behavioral distress (which would not be expect-
ed to respond to analgesics). Several relevant instru-
ments have been available since 1980. These
instruments could be used before as well as after a pain-
ful procedure, as they include indices of fear and anxiety
as well as pain. The scales that have the best balance of
evidence, burden, and content validity are the PBCL
(Procedure Behavior Check List) and the PBRS-R (Pro-
cedure Behavioral Rating Scale-Revised). Both have
good indices of reliability and responsiveness to anxi-
ety-relieving interventions. The burden for the two
scales is similar. More investigation into the psychomet-
rics of these two scales is needed to achieve a higher level
of evidence.

3.3.5. Chronic or recurrent pain

No observational instruments are recommended on
the basis of presently available evidence for chronic or
recurrent pain lasting weeks, months or years. This is
primarily because the overt behavioral signs of pain in
such cases tend to habituate or dissipate as time passes,
despite continued self-reported pain. Early work is in
progress on eliciting and measuring brief, movement-re-
lated exacerbations of pain behavior in longer-term pain
(Jaworski et al., 1995; Dworkin et al., 2005) but this
approach is not yet suitable for broad clinical applica-
tion in a pediatric population. It is hoped that the crite-
ria used for evaluation of scales in the present review
will inform the development and validation of scales
for recurrent and chronic pain. Limitations on measure-
ment in this context are discussed below in Section 4.4
on ‘Pain behavior in relation to duration of pain.’

4. Discussion

4.1. Recommendations for outcome measures in clinical
trials

Observational pain scales for use as outcome mea-
sures in clinical trials were recommended according to
context (Table 2) with separate measures for (a) proce-
dural and other brief acute pain, (b) post-operative pain
in hospital, (¢) post-operative pain at home, and (d) crit-
ical care. In addition, (e¢) two measures of pain-related
distress were identified that can be used before as well
as after a painful event in order to capture distress as
well as pain intensity.

A number of interesting and complex issues emerged
from the review and these are discussed in the following
sections.

4.2. Contextual and cultural factors
Some knowledge of the clinical context is needed to

make sense of scores on observational scales. As McG-
rath (1998) points out, “... if a child has an elevated
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temperature, flushed face, or rapid breathing, one needs
to know the context in which the behavior arises before
one determines its meaning. If the child has been lying in
bed and feeling sick and has a stiff neck, one would draw
different conclusions than if the child has just run up five
flights of stairs™ (p. 94).

In order to control for variations in activity that
might reduce or enhance pain expression, some investi-
gators put patients through a series of standardized,
timed activities (e.g., sitting, standing, walking) and
measure pain behaviors such as guarding, bracing, rub-
bing, and flinching (Jaworski et al., 1995). Although
promising for research use, these procedures are unlikely
to be broadly applicable to measurement of post-opera-
tive, procedural, and disease-related pain, so they are
not reviewed here.

Contextual influences on pain expression also occur
in hospital, in interactions with health care providers.
For example, a study in an orthopedic ward (Byrne
et al., 2001) showed that some nurses actively discour-
aged children from displaying their pain: they frequently
“construed pain as unreal, unwarranted or not deserving
help” (p. 69). Children who did not complain of pain or
ask for analgesics were described by many nurses as
“very good” or “great.” Children who displayed a lot
of pain were appraised as malign, unmotivated, not cop-
ing, or even as engaging in dramatic acting. The impact
of these reactions on patients may be to alter their
expressions of distress. Faced with a nurse’s denial of
his pain, a child may intensify his expression of pain
in order to be believed, or to obtain analgesics, or to
try to avoid a feared procedure. Conversely, an older
child may stifle manifestations of pain to avoid negative
response from the clinical staff. The prevailing culture,
not only of the hospital ward or clinic but also of the
family and community, can influence pain expression
and hence observational measurement of pain. As yet
there are no systematic measures of such influences,
but they should be taken into account into conducting
and interpreting observational measurements of pain.
Such cultural influences may be particularly important
to take into account in multinational trials where differ-
ent modes of behavioral and social response to pain pre-
vail in different sites.

4.3. Developmental variations in pain behavior and age-
specificity of scales

Over the course of child development, systematic
transformations can be observed in the way pain is
expressed or communicated (von Baeyer and Spagrud,
2003). During the toddler and preschool years the
expression of pain becomes shaped increasingly by the
child’s growing understanding of emotions and the abil-
ity to anticipate outcomes and feelings. About 50% of 3-
year-olds cry before an injection, suggesting that because

of their previous experience they anticipate and fear the
pain of their imminent injection (Negayama, 1999). By
preschool age, children are also developing an ability
to feign, exaggerate or suppress outward signs of pain,
if doing so carries some gain for the child (e.g., avoiding
an injection or painful therapy, or getting out of bed).

The most rapid developmental changes in the way
pain is expressed probably occur before age 3 years,
a fact which is acknowledged in the organization of
the Ped-IMMPACT consensus process in that it pro-
vides separate consideration of the 0 to 2 age span.
At age 3 and beyond, there are continued changes in
pain expression, e.g., less crying in older children given
the same physical stimulus. These developmental
changes in pain expression should in principle influence
the process of pain measurement. However, pain inten-
sity measures are not as yet age-normed, and there are
no separate versions of observational scales for differ-
ent ages. Most observational instruments were initially
designed to accommodate a particular age range, but
have been applied to a broader age range. For exam-
ple, the CHEOPS (McGrath et al., 1985) was initially
developed for age 1 to 7 years, but it has since been
applied successfully in studies of children from 1
month through 17 years of age. It remains for research
to determine whether there would be any gain in
adjusting observational pain intensity scores by age,
or in creating separate forms for different ages as is
normal practice for broad-band child behavior scales
(Behavior Assessment Scale for Children; Child Behav-
ior Check List).

4.4. Pain behavior in relation to duration of pain

A strong painful stimulus elicits an immediate,
robust, instinctual behavioral response including with-
drawal, vocalization, and grimacing. That overt
response attenuates rapidly (over the course of minutes
or hours) in the face of continuous or chronic pain,
and may be replaced by more covert responses accom-
panied by rigidity, silence, and guarding the affected
body part. In long-term acute and chronic pain, an
absence of visible signs of pain is common, except dur-
ing exacerbations that occur when the patient moves
or perceives a social cue, e.g., someone asking about
the pain (von Baeyer and Spagrud, 2003). The methods
for observational measurement of brief acute pain (e.g.,
procedural pain) are much better established than meth-
ods for measurement of long-lasting and chronic pain.

What signs of long-term or chronic pain are visible
to an observer? Chronic pain, except during acute exac-
erbations, is likely to be manifested in complex changes
such as increased irritability, low mood, difficulty
with sleep, hostility, changes in appetite, and school
performance, all of which require knowledge of the
child’s baseline condition and temperament. Of the
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observational measures reviewed here, only the DEGR,
DEGRr, and PPPM explicitly address these observable
manifestations of longer-term pain.

4.5. Directions for further research

Several directions for further research were identi-
fied through the course of this review. There is need
for the development and validation of observational
measures of chronic or recurrent pain. These could
be based on use of structured physical activity, instruc-
tions, or social cues to elicit signs of pain that might
otherwise remain covert. It may also be possible to
combine or integrate observational and self-report
measures of pain for this purpose, although further
investigation would be needed to develop and validate
integrated pain measures. More consideration of the
context of pain (i.e., physical, cultural, and social) is
needed. In particular, researchers should seek to devel-
op and validate systematic ways to account for the
impact of context in pain scales. Researchers might
also consider measurement of other aspects of pain
(affective, evaluative, sensory quality) as additional
outcome variables in clinical trials.

In relation to psychometric considerations, further
investigation is warranted to validate the weighting of
items within observational checklists. Should items all
be weighted equally, as is done in most scales, or should
a more complex weighting system be employed to reflect
the varying salience of different behaviors in judging
pain? A related issue is the level of measurement
employed in scales (Stevens, 1946). Frequently scale
developers assign an arbitrary numerical value to levels
of behavior items (e.g., 0, 1, 2, 3) and then treat the
resulting scale sum as an interval or ratio scale, which
is not justified without further investigation. Burden
could be minimized and utility maximized by use of
readily understood metrics and short forms, and by
retaining only those items that demonstrably contribute
strongly to the full scale score. Researchers should also
seek to determine whether age-adjusted scales, or sepa-
rate forms for different ages, would improve the validity
of pain intensity measurement.

This review has identified six observational pain
scales that can currently be recommended on the basis
of established criteria (Tables 1 and 2) for use in clinical
trials. This field of measurement is, however, in its infan-
cy. Before any scale can be regarded as a gold standard,
further work on scale development and validation is
needed as outlined above.
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