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Abstract

The aim of this study was to systematically review the psychometric properties, interpretability and feasibility of self-report pain
intensity measures for children and adolescents for use in clinical trials evaluating pain treatments. Databases were searched for self-
report measures of single-item ratings of pain intensity for children aged 3-18 years. A total of 34 single-item self-report measures
were found. The measures’ psychometric properties, interpretability and feasibility, were evaluated independently by two investiga-
tors according to a set of psychometric criteria. Six single-item measures met the a priori criteria and were included in the final anal-
ysis. While these six scales were determined as psychometrically sound and show evidence of responsivity, they had varying degrees
of interpretability and feasibility. No single scale was found to be optimal for use with all types of pain or across the developmental
age span. Specific recommendations regarding the most psychometrically sound and feasible measures based on age/developmental
level and type of pain are discussed. Future research is needed to strengthen the measurement of pain in clinical trials with children.
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1. Introduction

Clinical trials establishing the efficacy and effectiveness
of pain treatment are essential for determining pain reliev-
ing interventions in children and adolescents. While mul-
tiple pediatric pain measures exist, they are inconsistently
used across trials making comparison of results difficult.
To address this problem, the Pediatric Initiative on Meth-
ods, Measurement, and Pain Assessment in Clinical Trials
(Ped-IMMPACT) has recommended core outcome
domains which should be considered when designing pain
clinical trials for acute and recurrent/chronic pain. The six
core outcome domains for acute pain are: (1) pain, (2)
global judgment of satisfaction with treatment, (3) symp-
toms and adverse events, (4) physical recovery, (5)
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emotional recovery, (6) and economic factors. The eight
core outcomes for recurrent/chronic pain include: (1)
pain, (2) physical functioning, (3) emotional functioning,
(4) role functioning, (5) symptoms and adverse events, (6)
global judgment of satisfaction, (7) sleep, (8) and econom-
ic factors (McGrath et al., 2005).

In March 2005, the Ped-IMMPACT group commis-
sioned two systematic reviews of pain measures for
children between the ages of 3 and 18 years for use
in clinical pain trials. The first was a review of observa-
tional behavioral pain measures conducted by von Bae-
yer and Spagrud (2005). The second was a systematic
review of self-report pain measures which will be the
focus of this paper. Self-report and observational pain
measures used in such trials must have well-established
reliability, validity, responsivity, and interpretability as
well as being feasible in terms of ease of use and
scoring.

Three approaches to measuring pain in children
include: self-report, observational or behavioral and
physiological. The ideal would be a composite measure
including self-report and one or more of these other
approaches (Champion et al., 1998). However, this
approach in clinical trials is not always practical or feasi-
ble. This approach would also not be applicable for pre-
verbal children and nonverbal and cognitively impaired
children for whom behavioral observation should be the
primary source for pain measurement (von Baeyer and
Spagrud, 2005). Furthermore, despite the recognition of
the multidimensional nature of pain, self-reported pain
intensity is the most commonly used approach in pediatric
clinical trials. Self-report measures can generally be used
with children who are old enough to understand and use
self-report scales, are not overly distressed, who do not
have impaired cognitive or communicative abilities, and
whose self-report ratings are not considered exaggerated
or minimized due to cognitive, emotional or situational
factors (von Baeyer and Spagrud, 2005).

The objective of this study was to systematically
review the research literature to evaluate the sensory
intensity component of pain (pain intensity) in terms
of the psychometric properties, interpretability and fea-
sibility of self-report measures for children and
adolescents. This evidence was used to make recommen-
dations on pain intensity measures to be used in the
assessment of pediatric acute, recurrent and chronic
pain treatment as a core outcome in clinical trials as well
as for determining areas for future research.

2. Methods
2.1. Criteria for considering studies for this review
The inclusion and exclusion criteria are outlined below in

terms of types of studies, and pain measures that were included
in this review. In addition, measures had to meet an a priori set

of minimal criterion of psychometric evidence (i.e., reliability,
validity, and responsiveness) to be classified as a well-estab-
lished pain intensity measure in order to be included in this
review (see Table 1). These criterion and their operational def-
initions are outlined in Table 2.

2.1.1. Types of studies

All published peer-reviewed English language research
studies examining the psychometric properties, interpretability
and feasibility of self-reported measures of pain intensity in
children and adolescents were considered for inclusion in the
review. Unpublished manuscripts, reviews, guidelines, com-
mentaries and other descriptive articles were excluded. Pub-
lished abstracts were also not included as the information
provided in abstracts is limited and frequently non-peer
reviewed. Studies published in languages other than English
were also excluded due to time and financial constraints (trans-
lation costs). The exclusion of non-English language research
studies was minimal (four articles including one new measure)
(Jakobs and Rister, 1997; Vihunen and Sihvonen, 1998; Rossa-
to and Angelo, 1999; Suraseranivongse et al., 2005).

2.1.2. Types of pain measures

Single-item ratings of pain intensity are the most commonly
used measures in pain research and clinical settings in children
3 years of age and older who have the verbal capabilities to
self-report. Behavioral observational pain measures were not
included as part of this review as von Baeyer and Spagrud
(2005) have recently completed this review (see http://
www.immpact.org/). Composite measures that combined pain
intensity, location and quality of pain were included in the
review but will not be reported on here (for details on multi-
variate measures see http://www.immpact.org/). Furthermore,
dimensions of pain relief, temporal aspects of pain and pain
interference with aspects of emotional, social and physical
function were not covered in this review as they were addressed
by the larger Ped-IMMPACT group (McGrath et al., 2005).
Measures of pain intensity and unpleasantness were also
reviewed but were not included as they did not meet the min-
imal psychometric criteria for what constituted a good mea-
sure for use in clinical trials. Finally, measures not
encompassed in this review include those developed for specific
pain diagnoses (headaches, recurrent abdominal pain) or ill-
ness conditions (e.g., sickle cell disease) because these measures
have generally not been validated for use across pain condi-
tions. Given that these pain conditions are quite prevalent,
these specific measures should undergo a similar review to
determine the best measures to use in clinical trials.

2.2. Search strategy for identification of studies

Included studies were accessed primarily through a search
of Medline (1966 to June weekl, 2005), CINAHL (1982 to
June week 1, 2005), EMBASE (1980 to June week 1, 2005),
and Pubmed (1950’s to June week 1, 2005). The search terms
included MeSH headings, subjects, text words, wild cards
and/or keywords relevant to the following terms: ‘pain mea-
surement’, ‘child’, ‘children’ and ‘pediatric’ as well as specific
names of pain measures and categories of measures (e.g.,
verbal rating scales, numerical rating scales). Lastly, only
human and English language studies were selected. The date
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Table 1
Categories for classification of instruments

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
¢. 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

o

. The measure must have been presented in at least 1 peer-reviewed article
. Sufficient detail about the measure to allow critical evaluation and replication

¢. Validity and reliability information either presented in vague terms or moderate

values presented

Cohen et al. (in press).

of the last search attempt was June 2005. Reference lists from
all identified appropriate papers and review papers were exam-
ined followed by a hand search for other identified studies. No
attempt was made to locate unpublished material or to contact
authors of unpublished studies. Two reviewers (N.G. and
T.K.) independently conducted the literature search.

2.3. Methods of the review

One reviewer (J.S.) screened all identified titles and
abstracts for relevance. Two reviewers (J.S. and J.Y.) assessed
potentially relevant studies for inclusion independently. Any
disagreements were resolved by discussion including the third
reviewer (B.S.). A systematic approach to data extraction
was used to produce a descriptive summary of the psychomet-
ric findings, interpretability and feasibility for each self-report-
ed measure. A second reviewer checked the data extraction.
Outcome data extraction focused on the measure’s age range,
type of pain, reliability, validity, responsivity, interpretability,
and feasibility (see Table 2 for operational definitions of these
terms). A systematic approach was used by two independent
reviewers (J.S. and J.Y) to rate the quality or overall level of
evidence supporting each measure (see Table 1). There was
100% agreement on the rating of evidence by the two review-
ers. To be included in this review the measure had to meet
the a priori criteria of being a well-established measure (i.e.,
sound evidence of reliability, validity, responsivity, interpret-
ability and feasibility). A total of 6 single-item pain intensity
measures met the inclusion criteria for the review. Reasons
for excluding the remaining 28 measures are summarized in
Table 3.

3. Results

A brief description of each pain intensity measure is
included in the review, as well the advantages and disad-
vantages of each measure and reliability and validity
data are reported. An overall summary of the measures
is provided in Table 4. With the exception of the Pieces
of Hurt tool (Hester, 1979), which has been tested on

children with acute pain only, all of the reviewed mea-
sures have psychometric evidence for both acute and
chronic pain.

3.1. Pieces of hurt tool

3.1.1. Description

The Pieces of Hurt tool (Hester, 1979) is a concrete
ordinal graphic rating scale (Hester, 1979). This tool
consists of four red plastic poker chips, representing
‘a little hurt’ to ‘the most hurt you could ever have’.
The child is asked to select the chip that represents
his/her pain intensity and the tool is scored from 0 to 4.

3.1.2. Reliability and validity data

The Pieces of Hurt tool has undergone extensive psy-
chometric testing by various teams of investigators. This
tool has evidence of test-retest reliability over 1-day
(Wong and Baker, 1988) and 8-h (Gharaibeh and
Abu-Saad, 2002) periods. The Pieces of Hurt tool has
strong evidence of convergent validity (r = .74-.98) with
other well-established pain intensity measures, including
the Oucher (Beyer and Aradine, 1987, 1988), visual ana-
logue scale (Hester et al., 1990), Wong-Baker FACES
Pain Scale (Gharaibeh and Abu-Saad, 2002), Faces Pain
Scale (Goodenough et al., 2005), and verbal responses
and vocal behaviors from an observational behavioral
measure (Hester, 1979). Conversely, two studies found
that the Pieces of Hurt tool produced higher average
pain scores compared to the Faces Pain Scale and a
behavioral checklist (scoring observable facial, motor,
verbal and vocal reactions) (Goodenough et al., 1997,
2005). Also, Goodenough et al. (2005) found that the
Pieces of Hurt tool demonstrated greater upper-end bias
in response distribution compared to the Faces Pain
Scale and several other less well-validated pain measures
especially in younger children aged 4-7 years. This tool



Table 2
Operational definition of terms

Term

Operational definition

Reliability

a. Inter-rater (inter-observer) reliability
b. Test-retest reliability
c. Internal consistency

Validity
a. Face validity
b. Content validity
c. Criterion

d. Construct

i. Convergent validity

ii. Discriminant validity

Responsivity

Interpretability
Feasibility

The reproducibility of a measure over different occasions and is concerned with minimizing sources of random error so that measures are
reproducible (Streiner and Norman, 2005). In general, acceptable reliability coefficients for research and clinical purposes are >.7 and >.9
respectively (Portney and Watkins, 2000; Streiner and Norman, 2005).

The agreement between different raters/observers of an observational measure of pain (Streiner and Norman, 2005).

The agreement between observations with the same individuals on at least two occasions (Streiner and Norman, 2005).

A type of reliability that includes the average of the correlation of scores from a measure with the scores of all of the items in the measure
(Streiner and Norman, 2005).

Used to assess whether that the scale is measuring what it is intending to measure (Streiner and Norman, 2005).

Whether the pain scale includes appropriate items that appear to measure what it is proposing to measure (Streiner and Norman, 2005).
The assessment of whether the items in the pain measure include the appropriate information and content (Streiner and Norman, 2005).
Includes concurrent validity and predictive validity. In concurrent validity, a new pain measure is correlated with a gold standard measure
which is administered at the same time. In general, correlations between the new measure and the gold standard should be at least r > .3-.5.
The magnitude of the coefficients are hypothesis dependent but should not be too high as to make the new measure redundant. In predictive
validity, the correlation of the measure to the criterion variable is determined at a later time (Streiner and Norman, 2005).

Determines the validity of abstract variables that cannot be directly observed, such as pain. These constructs are assessed by their relationships
with other variables (Fitzpatrick et al., 1998; Streiner and Norman, 2005).

Evaluates how well items on a pain scale correlate with other measures of the same construct or related variables. In general, correlations
between the measure and another measure of the same construct should be r > .3-.5; however, the magnitude of the coefficients are hypothesis
dependent (Streiner and Norman, 2005).

Evaluates how items on a pain scale correlate with other measures that are unrelated. In general, correlations between the measure and another
unrelated measure should be r <.3; however, the magnitude of the coefficients are hypothesis dependent (Streiner and Norman, 2005).

Measures whether the measure is able to identify changes in pain over time that is clinically important to patients. An acceptable effect size
should be >.5; however, the effect size is hypothesis dependent (Guyatt et al., 1989; Liang, 2000).

The meaningfulness of the scores obtained from a pain measure (Fitzpatrick et al., 1998).

How easily a pain measure can be scored and interpreted (Stevens and Gibbins, 2002).

Il
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Table 3

Pain intensity measures excluded from the review with rationale for exclusion

Acronym Name of Scale Author Rationale for exclusion
ACCS Analogue Chromatic Continuous Scale Grossi et al. (1983) Rated approaching well established assessment measure
(level II evidence)
Body outline O’Donnell and Curley (1985) Minimal evidence on psychometric testing
CAPS Children’s Anxiety and Pain Scales Kuttner and LePage (1989) Minimal evidence on psychometric testing
CGRS Children’s Global Rating Scale Carpenter (1990) Minimal evidence on psychometric testing
CAS Colour Analogue Scale McGrath et al. (1996) Rated as approaching well established assessment measure
(level 11 evidence)
Eland Colour tool Eland (1981) Projective test — minimal psychometric testing
FACES Facial Expression Scale Suraseranivongse et al. (2005) Non-English journal; minimal evidence on psychometric testing
Faces Scale LeBaron and Zeltzer (1984) Rated as approaching well established assessment measure
(level 11 evidence); not pure measure of pain intensity
Faces Scale Douthit (1990) No research on psychometric properties
Faces Scale Maunuksela et al. (1987) Minimal evidence on psychometric testing
Faces Scale Tree-Trakarn et al. (1987) Minimal evidence on psychometric testing
Finger Span Franzen and Ahlquist (1989) No research on psychometric properties
Graphic Numerical Rating Scale Whaley and Wong (1987) Rated as promising assessment (level I11)
Glasses Rating Scale Whaley and Wong (1987) Rated as promising assessment (level I1I)
LAPS Linear analogue pain scale Broadmann et al. (1988) Abstract only
MSPCT Multiple Size Poker Chip Tool St-Laurent-Gagnon et al. (1999) Minimal evidence on psychometric testing
Numerical Rating Scale Thermometer Szyfelbein et al. (1985) Minimal evidence on psychometric testing
Pain Ladder Hester et al. (1990) Rated as promising assessment (level I11)
Scheffield Children’s Hospital Pain Tool Goddard and Pickup (1996) Minimal evidence on psychometric testing
SAS Smiley Analogue Scale Pothmann (1990) Rated as promising assessment (level I11)
SAFE Sydney Animated Facial Expression Scale Goodenough et al. (1997) (abstract); Hicks et al. (2001) No research on psychometric properties
4-VDS 4-point Verbal Descriptor Scale Bernston and Svensson (2001) Rated as promising assessment (level I11)
4-VDS 4-point Verbal Descriptor Scale Goodenough et al. (1997, 2005) Rated as promising assessment (level I1I)
VNRS Verbal Numerical Rating Scale Vetter (1992) No research on psychometric properties
VASOF Visual Analogue Scale of Faces Barretto et al. (2004) Minimal evidence on psychometric testing
VAT Visual Analogue Toy White and Stow (1985) Rated as approaching well established assessment measure
(level I evidence)
5-WGRS S-point Word Graphic Rating Scale Tesler et al. (1991) Rated as promising assessment (level I1T)
6-WGRS 6-point Word Graphic Rating Scale Whaley and Wong (1987) Rated as promising assessment (level I11)
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Table 4
Summary of psychometric properties, interpretability and feasibility of self-report pain intensity measures
Name of Scale (Acronym) Author (year) Age range Type of Pain Reliability Validity Responsivity — Interpretability — Feasibility
Pieces of Hurt tool; Hester (1979) 1. 4-7 years Acute procedural, = Test-retest (+) Construct (+++)  Yes (+) No Moderate
S: 3-18 years  hospital-based Inter-rater reliability (+)
Faces Pain Scale (FPS); Bieri et al. (1990) I: 4+ years Acute procedural,  Test-retest (+) Content (+) Yes (++) Yes High
post-op,
disease-related Construct (+++)
Faces Pain Scale-Revised (FPS-R); Hicks et al. (2001) S: 4-12 years  Acute procedural,  Test-retest (+) Content (+) Yes(+) No High
post-op,
disease related
Construct (+)
Oucher—Photographic; Beyer and Aradine (1986) I: 3-7 years Acute procedural,  Test-retest (+) Content (+) Yes (++) Yes Moderate
post-op,
S: 3-18 years  disease-related Construct (+++)
Oucher-NRS; Beyer and Aradine (1986) I: 3-12 years  Acute procedural, = Test-retest (+) Content (+) Yes (++) Yes Moderate
post-op,
S: 3-18 years  disease-related Construct (++)
Wong-Baker FACES Pain Scale; Wong and Baker (1988)  I: 3-18 years  Acute procedural,  Test-retest (++) Content (+) Yes (++) Yes High
post-op,
S: 9 months—  disease-related Construct (+++)
18 years
Visual Analogue Scale; Scott et al. (1977) I: 2-17 years  Acute, procedural, Test-retest (+) Construct (+++)  Yes (++) Yes Moderate
S: 3-20 years  disease-related,

recurrent/chronic

Note: + = 1-3 studies; ++ = 3-6 studies; +++ = >6 studies; I = Intended, S = studied.

871
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has some evidence of discriminant validity
(y = —.004 — .039) in that it has demonstrated low cor-
relations with measures of fear (Beyer and Aradine,
1988) and low to moderate correlation with pain affect
(St-Laurent-Gagnon et al., 1999). The Pieces of Hurt
tool has evidence of responsivity post-surgery (Beyer
and Aradine, 1987) and post-analgesic administration
(Beyer and Aradine, 1988). There are no data regarding
the interpretability of this tool.

3.1.3. Advantages and disadvantages

Concrete ordinal rating scales are arguably appeal-
ing for use with children because concrete representa-
tions (poker chips) enhance their ability to understand
the concept of levels of hurt or pain. Hester (1979)
originally developed the measure for children 4-7
years old. However, this measure has been used in
children as young as 3 years old to adolescents 18
years old. The majority of children studied have
described the Pieces of Hurt tool as easy to use and
understand. Children have indicated preference for
the Pieces of Hurt tool compared to the Wong—Baker
FACES Pain Scale and word descriptor scales (Ghara-
ibeh and Abu-Saad, 2002). Conversely, some studies
have indicated that children preferred the Faces Pain
Scale to the Pieces of Hurt tool (West et al., 1994).
Children ranked the Pieces of Hurt tool third (Wong
and Baker, 1988) out of a set of five measures (i.e.,
a simple descriptive scale, a numerical rating scale,
the Glasses Rating Scale and a color analogue scale)
and fourth out of a different set of five measures
(Color Analogue Scale, Faces Pain Scale, Adjective
Scale, Finger Span Measure and the Sydney Animated
Facial Expressions scale) (Goodenough et al., 2005) in
scale preference. The Pieces of Hurt tool has been
used to measure procedure-related (e.g., immuniza-
tions, intramuscular injections and venipunctures)
and post-operative pain, as well as pain in children
in an oncology Pediatric Intensive Care Unit. Also,
the Pieces of Hurt tool has been validated for use in
Jordanian (Gharaibeh and Abu-Saad, 2002) and Thai
children (Suraseranivongse et al., 2005) and the
instructions have been translated into Spanish. How-
ever, there are no psychometric data available for
the Spanish translation.

Disadvantages of the Pieces of Hurt tool include:
cleaning the chips between patient use, the potential for
losing chips and the limited number of response options.
Also, there have been no studies using the Pieces of Hurt
tool to assess recurrent or chronic pain in children.
Lastly, there is only modest evidence of reliability and
validity in young preschool children between 3 and 4
years old. Younger children must pass a size-sorting task
before they are deemed able to use the Pieces of Hurt
tool. However, the responsivity and specificity of this
size-sorting task have not been evaluated.

3.2. Faces Pain Scale and Faces Pain Scale-Revised

3.2.1. Description

The Faces Pain Scale consists of seven gender-neutral
faces depicting ‘no pain’ (neutral face) to ‘most pain
possible’ expressions, placed at equal intervals horizon-
tally (Bieri et al., 1990). The child is instructed to point
to the face that shows how much pain he/she feels.
Ordered faces are scored from 0 to 6. In the revised ver-
sion, six faces are used, rather than seven, and scoring
ranges from 0 to 5 (Hicks et al., 2001). The Faces Pain
Scale-Revised was developed to enhance compatibility
in scoring with other self-rating and observational scales
that use a common metric (0-5 or 0-10).

3.2.2. Reliability and validity data

Both the Faces Pain Scale and the Faces Pain
Scale-Revised have evidence of test-retest reliability.
The Faces Pain Scale demonstrated adequate stability
at a two-week interval (» = .79) in healthy children (Bieri
et al., 1990), and at one and two days post-surgery in
hospitalized children (Perrott et al., 2004). The Faces
Pain Scale-Revised indicated adequate stability at one
month following a surgical or non-surgical painful
condition (r=.63) (Miro and Huguet, 2004). Both
measures also have established content and construct
validity. Strong positive correlations (r = .59-.90) have
been found with the Faces Pain Scale and other well-
established self-report pain intensity measures (e.g.
Pieces of Hurt tool, Oucher, Wong-Baker FACES Pain
Scale) (Goodenough et al., 1997, 2005; Jacobson et al.,
1997; Chambers et al., 1999, 2005). Similarly, the Faces
Pain Scale-Revised has demonstrated strong positive
correlations (r = .84 —.92) with visual analogue scales
(Hicks et al., 2001; Migdal et al., 2005). Moderate to
strong positive correlations (r =.49-.90) have been
shown between the Faces Pain Scale and behavioral
scales, such as the Children’s Hospital of Eastern Ontar-
10 Pain Scale (Jacobson et al., 1997; Cassidy et al., 2002)
and the Child Facial Coding System (Cassidy et al.,
2002). The Faces Pain Scale has demonstrated respon-
sivity following procedural pain (Goodenough et al.,
1997; Wolf et al., 2002) and the Faces Pain Scale-Re-
vised has demonstrated responsivity following adminis-
tration of lidocaine during venipuncture (Migdal et al.,
2005; Taddio et al., 2005). Finally, a rating of three or
more on the Faces Pain Scale has been found to repre-
sent clinically significant pain in children (Gauthier
et al., 1998), which confers interpretability to the scale.

3.2.3. Advantages and disadvantages

The Faces Pain Scale and Faces Pain Scale-Revised are
psychometrically sound and feasible. These measures are
simple, quick to use and require minimal instruction in
children 4-18 years old. The Faces Pain Scale has also
demonstrated a lack of upper-end bias in response
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distribution of pain scores in children undergoing acute
procedure-related (surgical or medical) pain compared
to five other self-report measures (e.g., Pieces of Hurt tool,
Color Analogue Scale, Adjective Scale, Finger Span Mea-
sure and the Sydney Animated Facial Expressions scale)
(Goodenough et al., 2005). However, ratings on the Faces
Pain Scale tend to result in pain intensity ratings skewed
towards the ‘no pain’ end of the scale (Goodenough
et al., 1997; Chambers et al., 1999; Perrott et al., 2004;
Chambersetal., 2005). Because the majority of these stud-
ies were done with short procedure-related pain (e.g.,
blood draws and immunizations); these findings may rep-
resent the nature of the pain experience rather than being
an artifact of the measure. An advantage of the Faces Pain
Scale-Revised is that the instructions have been translated
into 25 languages, which can be obtained free of charge
for use in clinical practice and research
from http://painsourcebook.ca/docs/pps92.html. How-
ever, there is limited evidence regarding the psychometric
properties of these translated versions (von Baeyer and
Piira, 2004), with testing limited to French (Wood et al.,
2004), Thai (Newman et al., 2005) and Catalan (Miro
and Huguet, 2004) versions in children and adolescents.

Disadvantages of the Faces Pain Scale and the Faces
Pain Scale-Revised include the limited evidence regard-
ing interpretability and mixed evidence regarding the
acceptability of the scale with children. Some research-
ers have found low acceptability with school-aged chil-
dren, wherein children have ranked the Faces Pain
Scale as fourth among five presented pain scales (i.e.,
Color Analogue Scale, Faces Pain Scale, Wong—Baker
FACES Pain Scale, and several other less well-validated
faces scales) (Chambers et al., 1999; Chambers et al.,
2005). However, the Faces Pain Scale has been reported
as being well accepted by children aged 4-17 years
(Jacobson et al., 1997; Goodenough et al., 2005), and
children as young as 3 years old have used the scale with
adequate comprehension (Bieri et al., 1990).

3.3. Wong—Baker FACES Pain Scale

3.3.1. Description

The Wong-Baker FACES Pain Scale consists of six
hand-drawn faces that range from smiling to crying
(Wong and Baker, 1988). The faces represent ‘no hurt’
to ‘hurts worst” and the scale is scored from 0 to 5.

3.3.2. Reliability and validity data

Test-retest reliability evidence indicates a relatively
high stability over 15 min (r = .90, Cronbach’s o = .93;
Keck et al.,, 1996) and 8 h (r =.84; Gharaibeh and
Abu-Saad, 2002) immediately post-procedure in chil-
dren 3-18 years old. There is some evidence of discrim-
inant validity (r =.01) (Wong and Baker, 1988; Stein,
1995; Keck et al., 1996). In terms of concurrent validity,
strong positive correlations have been demonstrated

between the Wong—Baker FACES Pain Scale and other
well-established self-report measures (r =.74-.78) (e.g.,
Pieces of Hurt tool, Faces Pain Scale, and a visual ana-
logue scale) (Robertson, 1993; West et al., 1994; Stein,
1995; Gharaibeh and Abu-Saad, 2002). The Wong—Bak-
er FACES Pain Scale has indicated responsivity in terms
of detecting changes in children’s pain intensity follow-
ing procedural (Stein, 1995; Keck et al., 1996; Kendall
et al., 2001; Gharaibeh and Abu-Saad, 2002; Robert
et al., 2003) and post-operative pain (Robertson, 1993).

3.3.3. Advantages and disadvantages

The Wong—Baker FACES Pain Scale is psychometri-
cally sound and widely used in clinical practice. This scale
has been translated into ten different languages (i.e.,
Spanish, French, Italian, Portuguese, Romanian,
Bosnian, Vietnamese, Japanese, Chinese and German).
However, limited psychometric evidence exists for these
translations. Advantages of the Wong-Baker FACES
Pain Scale include ease of administration (i.e., quick and
simple to use, requiring minimal instruction) (McRae
et al., 1997) and cost-effectiveness (i.e., can be obtained
free of charge from http://www3.us.elsevierhealth.com/
WOWY/, is easily reproduced by photocopying and wear-
able pins can be purchased for $5 U.S.) (Keck et al.,
1996). Overall, children have indicated preference for
the Wong-Baker FACES Pain Scale relative to other
measures, including a simple verbal rating scale, numeri-
cal rating scales, a graphic rating scale, Pieces of Hurt tool
(Wong and Baker, 1988; West et al., 1994; Keck et al.,
1996) and the Color Analogue Scale (Chambers et al.,
2005).

A disadvantage of this scale is that young children
(e.g., 4-5 years old) have demonstrated a tendency to
select faces at the extremes of the scale during proce-
dure-related pain (Stein, 1995). More research is needed
to determine if this is related to the nature of the pain or
if it is an artifact of the scale. Also, further testing is
required to determine whether the scale has interval-
quality measurement properties. Moreover, children’s
pain ratings appear to be influenced by the smiling ‘no
pain’ anchor, tending to be higher relative to faces scales
with neutral ‘no pain’ anchors (Chambers et al., 1999,
2005). Also, the tears on the face in the upper anchor
may lead to an under-estimation of pain by some chil-
dren (e.g., those who do not want to admit to crying).
Chambers et al. (1999) suggest that scales with smiling
faces may be more appropriate as measures of pain
affect, rather than pain intensity. Neutral starting points
for ‘no pain’ are generally recommended.

3.4. Oucher

3.4.1. Description
The Oucher is a combination of two separate scales:
the photographic faces scale and a 0-100 mm vertical
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numerical rating scale. The photographic faces scale
consists of six photographs of culturally sensitive faces
(Caucasian, Afro-American and Hispanic) that are
scored from 0 to 5. The adjacent vertical numerical rat-
ing scale is scored from 0 to 100.

3.4.2. Reliability and validity data

The Oucher demonstrated higher test-retest reliabil-
ity than the Wong-Baker FACES Pain Scale and visu-
al analogue scale (Luffy and Grove, 2003). However,
Belter et al. (1988) found that the Oucher had poor
test-retest reliability for individual item ratings,
despite having acceptable reliability for subscales of
items for different levels of pain. The Oucher also
has evidence of content (Beyer and Aradine, 1986;
Villarruel and Denyes, 1991) and construct validity
(i.e., known groups, convergent and discriminant)
(Beyer and Aradine, 1987; Aradine et al., 1988; Beyer
and Aradine, 1988; Beyer et al., 1990; Beyer et al.,
1992; Ramritu, 2000; Luffy and Grove, 2003). This
measure has demonstrated strong positive correlations
(r =.59-.95) with other well-established pain intensity
measures (e.g., Pieces of Hurt tool, Faces Pain Scale,
and a visual analogue scale) (Beyer and Aradine,
1988; Jacobson et al., 1997; Luffy and Grove, 2003)
and discriminant validity (» =.21-.33) with two mea-
sures of fear (Beyer and Aradine, 1988; Beyer and
Knott, 1998). The Oucher has strong evidence of
responsivity in terms of detecting change in children’s
pain intensity pre and post-operatively and pre and
post-analgesic administration (Beyer and Aradine,
1987; Aradine et al., 1988; Beyer and Knott, 1998;
Ramritu, 2000). Some information exists regarding
the interpretability of this measure in terms of respon-
sivity to analgesic administration. Children that stated
they had ‘some to good relief” had one or more scores
of O mm after analgesic administration, while those
who reported ‘little or no relief” had scores greater
than 40 mm (Aradine et al., 1988).

3.4.3. Advantages and disadvantages

While the Oucher photographic scale has evidence of
reliability and validity, its use in younger children, espe-
cially 3-4 year olds, requires further testing (Belter et al.,
1988). Moreover, the photographic scale has lower fea-
sibility and clinical utility relative to other faces scales
and there is limited evidence regarding interpretability.
To overcome the cultural limitations associated with
the original version, culturally sensitive photographic
scales have been developed (i.e., Hispanic and African-
American) (Villarruel and Denyes, 1991). However,
the photos are of real children and are neither gender
nor ethnically neutral. Furthermore, facial expressions
in the photographs are of acute rather than chronic
pain, thus limiting the range of clinical contexts in which
this tool can be used.

The Oucher numerical rating scale has been exten-
sively studied in terms of validity and responsivity,
and there is beginning evidence of reliability and inter-
pretability. The numerical rating scale appears to be
generally well accepted by children and can be used in
those greater than 6 years old. Beyer and Aradine
(1988) found that five young children (3-7 years of
age) were not able to complete the numerical rating
scale. Children need to be screened in order to determine
their ability to count to 100 by ones or tens, as well as to
determine their ability to identify which of two numbers
is larger or complete a seriation test (Beyer and Aradine,
1988). Limited testing has been done with the numerical
scale in adolescents greater than 12 years old and there is
a lack of clarity on whether resultant data are interval or
ratio level.

Practical issues with the Oucher include that it is cost-
ly (approximately $3 U.S.) and that the laminated scale
must be disinfected between patients. Furthermore, evi-
dence regarding patient preference of the Oucher is
mixed. Some researchers have found that children and
health care professionals preferred the Oucher to a ver-
bal rating scale (Ramritu, 2000). However, others have
reported that the Wong—Baker FACES Pain Scale was
preferred to the Oucher (Luffy and Grove, 2003). The
primary limitation of the Oucher is that the numerical
rating scale is combined with a photographic scale that
requires further testing in young children. Future
research is needed to determine if a verbal numerical rat-
ing scale or a separate graphic numerical rating scale
would improve the feasibility of the Oucher for use in
clinical pain trials.

3.5. Visual analogue scales

3.5.1. Description

Visual analogue scales consist of a pre-measured ver-
tical or horizontal line, where the ends of the line repre-
sent the extreme limits of pain intensity. The child is
asked to select a point or make a mark along the line
to indicate the intensity of his/her pain. There were
many versions of visual analogue scales found in the lit-
erature for use with children. Differences included: the
anchor terminology, the presence or absence of divisions
along the line, the units of measurement (e.g., cm or
mm), the length of the scale (i.e., 10, 15 or 16 cm) and
whether the scale was presented as a vertical or horizon-
tal line.

3.5.2. Reliability and validity data

Test-retest reliability evidence for visual analogue
scales indicated a moderate to strong positive median
correlation (r =.70) between pain intensity ratings
reported by 5-6 year olds over a two-week interval
(McGrath et al., 1985). The strength of the median
between-session correlation increased in children aged
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13-15 years (r=.99). Noteworthy, however, is that
Bernston and Svensson (2001) found the visual analogue
scale to be less reliable compared to a 4-point verbal
descriptor scale in a small sample of children aged
10-17 years. It was posited that children might be
unable to reliably transform an interpretation of their
pain into an assessment on a visual analogue scale.
However, verbal descriptor scales have minimal
evidence of reliability and validity.

In terms of construct validity, visual analogue scales
have demonstrated moderate to strong correlations
(r=.63-90) with several other pain measures (e.g.,
Faces Pain Scale and Oucher) (Beyer & Aradine, 1988;
Tyler et al., 1993; Goodenough et al., 1997; Migdal
et al., 2005). Visual analogue scales have also shown
responsivity to change following surgery (Tyler et al.,
1993), administration of analgesics (Abu-Saad and
Holzemer, 1981; Aradine et al., 1988; Tyler et al., 1993)
and following application of a local anesthetic (Migdal
et al., 2005). Mixed results were found regarding the
effect of age on visual analogue pain intensity ratings.
In children post-surgery (Beyer and Aradine, 1987) and
those with juvenile rheumatoid arthritis (Beales et al.,
1983) it was determined that the younger the child, the
lower the pain rating. Conversely, in children undergoing
venipuncture, it was found that the younger the child, the
higher the pain rating (Goodenough et al., 1997). These
contrasting findings may be due to the different types of
pain that were measured, rather than being attributable
to a scale property. Overall, visual analogue scales are
thought to be less reliable for children younger than 8
years old (Beyer and Aradine, 1988; Shields et al.,
2003a,b). Similar to other types of pain intensity scales
(e.g., concrete ordinal, faces pain scales), young children
are more likely to select the endpoints of visual analogue
scales. Such age-related differences in the self-report of
pain likely reflect fundamental differences in cognitive
processing (Champion et al., 1998).

There is some evidence of interpretability with the
minimal clinically significant difference in visual ana-
logue pain scores for acute pain in children being
10 mm (95% confidence interval 7-12 mm) (Powell
et al., 2001). Powell and colleagues (2001) asked 73 chil-
dren between the ages of 8 and 15 to rate their pain on a
100 mm non-hatched visual analogue scale on admission
to the emergency department. At twenty minute inter-
vals, participants were subsequently asked to provide a
global impression of change score using a 5-point cate-
gorical rating scale (“heaps better”, “a little better”,
“much the same”, “a bit worse”, “heaps worse’’) and
rate their pain on the visual analogue scale again. The
minimally clinically significant difference (MCSD) in
the visual analogue pain score was defined by the
authors as the mean difference between the current
and preceding scores when the participant reported the
pain to be “a bit worse” or “a little better””. While these

findings are similar to several studies conducted in
adults with acute pain (MCSD =9 mm, Kelly, 1998;
MSCD = 13 mm, Todd et al., 1996), others have found
much larger differences (> 2 points on a 0-10 numeric
rating scale, Farrar et al., 2003; 30 mm on a visual ana-
logue scale, Lee et al., 2003). Furthermore, these find-
ings cannot be generalized to children with chronic
pain. Finally, while this difference might be considered
a noticeable difference by most children and adults, it
is questionable whether a 10 mm difference represents
a clinically meaningful reduction in pain.

3.5.3. Advantages and disadvantages

Visual analogue scales have been extensively
researched and show good acceptability, responsivity
and validity for most children aged 8 years and older
(Champion et al., 1998). An advantage of visual ana-
logue scales is increased responsivity in pain intensity
scoring due to the interval or ratio measurement contin-
uum (Champion et al., 1998). However, pain assess-
ments derived from visual analogue scales have been
determined as difficult to interpret, rather than necessar-
ily having equal interval properties (Bernston and
Svensson, 2001). Some argue that visual analogue scale
assessments in younger children may produce only ordi-
nal level data (Shields et al., 2003a,b). Creative strategies
have been employed to try and improve the reliability,
validity and responsiveness of visual analogue scales for
use in children by using graphic (Colour Analogue Scale;
McGrath et al.,, 1996) or other methods (i.e., Visual
Analogue Toy; White and Stow, 1985) to enhance the
child’s understanding of the measure. However, these
measures require further psychometric testing.

Another suggested advantage of visual analogue
scales is their ease and quickness of use. However, to
ensure comprehension and proper use by children of
varying ages and cognitive levels, visual analogue scales
require careful explanation (Beales et al., 1983).
Although seriation testing has been identified as the sin-
gle best predictor of children’s ability to use visual ana-
logue scales (Shields et al., 2003a,b), it is an impractical
technique in busy clinical settings and increases child
and researcher burden. Visual analogue scales are versa-
tile because they can be used to rate different dimensions
of pain on the same scale (e.g., pain intensity and pain
affect/unpleasantness) in children greater than 8 years
old (Goodenough et al., 1997). While visual analogue
scales are readily reproducible, photocopying may alter
the scale by increasing or decreasing the length of the
line. Also, paper-based visual analogue scales require
an extra step in measuring the line; measuring where
the mark increases the burden on the researcher and
the likelihood of error.

Finally, the use of visual analogue scales is hampered
by a lack of standardization in terms of the verbal
anchors, length and orientation (vertical or horizontal)
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of the line. While 100 mm visual analogue scales are
most commonly used, further research needs to be con-
ducted on the most appropriate upper verbal anchors
(e.g., worst pain you can imagine versus worst pain pos-
sible). For example, several visual analogue scales
included a hypothetical worst imaginable pain as the
upper anchor. This verbal anchor may be difficult for
young children and depends on the child’s experience
and knowledge of other people’s pain.

4. Discussion

4.1. Recommendations for measuring self-reported pain
intensity in clinical trials

There are currently more than 30 pediatric self-report
pain intensity measures; however, only six of these have
well-established evidence of reliability and validity. These
six measures have varying degrees of responsivity and
modest evidence of interpretability. Of the six measures
reviewed, no single scale was found to be reliable and valid
across age groups or pain types, with the majority of scales
lacking reliability and validity in pre-school children.
Moreover, there are important differences in failure rates
and children’s preferences across measures. Based on the
evidence of this review we have developed approximate
age-based recommendations for the use of self-report
measures in clinical trials which are summarized in Table
5. However, it is important to emphasize that age is a
proxy for developmental level and different children will
have different pain assessment needs. Furthermore, psy-
chometric testing of measurement tools is a dynamic
and ongoing process. As the body of evidence supporting
psychometric properties of pain intensity measures
grows, these recommendations will undoubtedly change.
Finally, research recommendations on ways to strengthen
pain measurement for particular pain types and develop-
mental age groups are discussed.

4.1.1. Recommendations for measuring self-reported pain
intensity in preschool children

Communication barriers pose challenges to establish-
ing reliability and validity of pain intensity self-report

Table 5

measures in young children (Champion et al., 1998).
Young preschool children may lack the requisite com-
prehension level to use measures and tend to favor the
extreme ends of scales (Chambers and Johnston,
2002). None of the six measures reviewed is ideal for
measurement of pain in preschool children. The Pieces
of Hurt Tool (Hester, 1979) currently has the best-estab-
lished reliability and validity for acute procedure-related
and post-operative pain in pre-school children. This tool
has not been validated in preschool children with chron-
ic pain, which likely reflects the low prevalence rates of
chronic pain conditions in this age group. The Pieces
of Hurt measure was preferred to the Oucher photo-
graphic scale because the latter tool is costly, requires
cleaning between children and the faces depict acute
pain only and are not gender neutral.

Given the modest reliability and validity of the Pieces
of Hurt Tool in preschool children, it would be prudent
to include a well-established observational behavioral
measure such as the FLACC (Face, Legs, Activity,
Cry, Consolability; Merkel et al., 2002) to supplement
self-reports of acute pain in this age group (von Baeyer
and Spagrud, 2005). Using observational measures to
complement self-report measures of pain intensity is cru-
cial as preschool children may find it difficult to under-
stand and use a self-report scale and their self-report
ratings are likely to be affected by cognitive, emotional
or situational factors (Chambers and Johnston, 2002).

4.1.2. Recommendations for measuring self-reported pain
intensity in school-aged children (4-12 years old)

Of the six reviewed measures, the Faces Pain Scale-
Revised appears to be the most psychometrically
sound measure in school-aged children. Furthermore,
it has been validated for use in both acute and chronic
disease-related pain. The Faces Pain Scale-Revised has
lower failure rates and higher patient preference rat-
ings compared to the Oucher numerical rating scale
or visual analogue scales, making it more reliable
and valid in young school aged children. The abstract-
ness of numerical rating and visual analogue scales is
problematic for young school-aged children who indi-
cate preference for faces scales. While faces scales,

Summary of recommendations of self-report pain intensity measures for clinical trials in children 3-18 years of age

o In most clinical trials, a single-item self-report measure of pain intensity is the appropriate primary outcome dimension for children 3 years of age

and older.

o Pieces of Hurt tool is recommended for acute procedure-related and post-operative pain in young children between 3 and 4 years of age.

e Given the wide variability in young children’s ability to use self-report measures especially between the ages of 3 and 7 years of age, it would be
prudent to consider using a behavioral observational measure as a secondary outcome in this age group.

o Faces Pain Scale-Revised is recommend for acute procedure-related, post-operative, and disease-related pain in children between 4 and 12 years of

age.

e A 100 mm visual analogue scale is recommended for acute procedure-related, post-operative, and disease-related pain in children over the age of 8

years of age and adolescents.

e For children between the ages of 8 and 12 years it might be useful to use the Faces Pain Scale-Revised as a secondary outcome measure with the

visual analogue scale.
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such as the Faces Pain Scale-Revised and Wong-Bak-
er FACES Pain Scales, appear superior for measuring
pain in school-aged children, some children less than
seven years still have difficulty using these measures.
Although the Wong-Baker FACES Pain Scale appears
preferable to other faces scales for clinical practice, its
use in clinical trials is hampered by the anchor effect
(may be more appropriately conceived as measure of
pain affect) and because a painful facial expression
does not appear below a score of six out of ten.

4.1.3. Recommendations for measuring self-reported pain
intensity in older school-aged children and adolescents
(=8 years old)

The Faces Pain Scale-Revised, Wong-Baker FACES
Pain Scale, and Oucher numerical rating and visual ana-
logue scales have well-established psychometric proper-
ties in older school-aged children and adolescents;
however, the visual analogue scale appears to be the best
measure for clinical trials. Adolescents indicate prefer-
ence for visual analogue and numerical rating scales com-
pared to faces scales. However, there is currently
insufficient evidence to determine adolescents’ relative
preference for visual analogue or numerical rating scales.
Numerical rating and visual analogue scales have a theo-
retical advantage in that scores can be treated as interval
or ratio level data. However, it is unclear from this review
which level of data scores actually provide for these two
measures. Other advantages of the visual analogue scale
are its ease of administration and reproduction, as well
as its application as a measure of pain intensity and affect
in older children and adolescents (Goodenough et al.,
1999).

Disadvantages of the visual analogue scale include a
lack of standardization in upper-anchor wording, line
length and orientation, increased scoring burden and
greater failure rates in young children compared to the
Oucher-numerical rating scale. The Color Analogue Scale
(McGrath et al., 1996) is a promising alternative to the
standard visual analogue scale and could overcome many
of its disadvantages. However, the Color Analogue Scale
requires further psychometric testing and has practical
drawbacks related to its cost, availability, and cleaning.

Although the 11-point numerical rating scale has
been recommended for use in clinical pain trials with
adults (Dworkin et al., 2005), there are disadvantages
to using the Oucher-numerical rating scale with chil-
dren. The appeal of this measure is that it targets a wide
age group; however, the numerical rating scale is com-
bined with a photographic faces scale that lacks ade-
quate testing in large samples of young children.
Current evidence suggests that visual analogue scales
are superior for measuring pain intensity in clinical trials
with adolescents. However, in light of the issues associ-
ated with visual analogue scales, supplementation with
the Faces Pain Scale-Revised (especially in children

8-12 years of age) might reduce failure rates and allow
for the comparison of findings across studies that use
Faces Pain Scale-Revised in younger school-aged
children.

4.2. Recommendations for future research on self-report
pain intensity measures of pain in clinical trials

This review highlighted several important areas for
further research on self-report pain intensity measures.
Given the challenges of measuring pain in young children,
further research should be directed towards the develop-
ment and testing of other concrete measures for this pop-
ulation. While the Pieces of Hurt Tool has the best
psychometric evidence to date, other measures such as
the Multiple Size Poker Chip Tool (St-Laurent-Gagnon
et al., 1999), which uses four poker chips of increasing
size, might assist young children to comprehend and more
accurately rate their pain. While this measure is promis-
ing, it requires further psychometric testing. Given the
high failure rates and tendency to use extremes of scales
in young children, more research is also needed to estab-
lish screening methods to determine which young children
can and cannot provide meaningful self-reports. Lastly,
the effects of standardized instructions and other methods
that ensure children can understand and use self-report
measures (e.g., seriation or practice with hypothetical
pain vignettes) should be established.

Another key area for future research is the standard-
ization and validation of a verbally administered 11-
point numerical rating scale given its wide use in clinical
practice. This measure should be studied using experi-
mental and clinical pain stimuli over a wide age range
and types of pain. It is also important to determine
the responsivity of this measure to analgesic administra-
tion for acute procedural and post-operative pain.
Finally, the relative superiority of verbal or graphic
numerical rating scales needs to be addressed.

Lastly, more research needs to be conducted to deter-
mine the MCSD in pain at different ages, using different
scales, with different clinical sources of pain. Only one
study has been conducted in children to determine the
MCSD in acute pain using a visual analogue scale (Powell
etal., 2001). However, it is questionable whether a differ-
ence of 10 mm represents a meaningful reduction in pain.
Research needs to be done on the best way to operation-
alize a meaningful improvement in pain. It has been sug-
gested that for clinical trials the most cautious approach
would be to define “meaningful improvement” as being
both a rating of “much improved” and a 30% reduction
in the rating of pain intensity (Rowbothman, 2001).

5. Conclusion

This systematic review provides evidence of the psy-
chometric properties and feasibility of commonly used
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self-report pain intensity measures in children and adoles-
cents. Findings highlight the critical developmental issues
that affect pediatric pain measurement. Recommenda-
tions were made based on the best available psychometric
evidence to date. No single pain intensity measure is
appropriate across ages or types of pain. Psychometrical-
ly sound measures are essential for determining the effect
of pain relieving treatments and combining the results of
studies in meta-analyses to facilitate evidence-based deci-
sion-making in clinical practice.
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