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A Systematic Review of Faces Scales for the
Self-report of Pain Intensity in Children

CONTEXT: Numerous faces scales have been developed for the mea-
surement of pain intensity in children. It remains unclear whether any
one ofthe faces scales is better for a particular purpose with regard to
validity, reliability, feasibility, and preference.

OBJECTIVES: To summarize and systematically review faces pain
scales most commonly used to obtain self-report of pain intensity in
children for evaluation of reliability and validity and to compare the
scales for preference and utility.

METHODS: Five major electronic databases were systematically
searched for studies that used a faces scale for the self-report mea-
surement of pain intensity in children. Fourteen faces pain scales were
identified, of which 4 have undergone extensive psychometric testing:
Faces Pain Scale (FPS) (scored 0—6); Faces Pain Scale—Revised (FPS-R)
(0—10); Oucher pain scale (0—10); and Wong-Baker Faces Pain Rating
Scale (WBFPRS) (0—10). These 4 scales were included in the review.
Studies were classified by using psychometric criteria, including con-
struct validity, reliability, and responsiveness, that were established a
priori.

RESULTS: From atotal of 276 articles retrieved, 182 were screened for
psychometric evaluation, and 127 were included. All 4 faces pain scales
were found to be adequately supported by psychometric data. When
given a choice between faces scales, children preferred the WBFPRS.
Confounding of pain intensity with affect caused by use of smiling and
crying anchor faces is a disadvantage of the WBFPRS.

CONCLUSIONS: For clinical use, we found no grounds to switch from 1
faces scale to another when 1 of the scales is in use. For research use,
the FPS-R has been recommended on the basis of utility and psycho-
metric features. Data are sparse for children below the age of 5 years,
and future research should focus on simplified measures, instruc-
tions, and anchors for these younger children. Pediatrics 2010;126:
€1168—e1198
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The assessment and measurement of
pain in pediatric populations have
been examined and debated in the lit-
erature for more than 2 decades.'*
Pediatric pain measures are essential
for determining the effectiveness of
pain management. As Hain® acknowl-
edged, just as a child receiving antihy-
pertensive medications should have
regular blood pressure measure-
ments taken, a child receiving analge-
sia should have regular pain measure-
ments recorded.

Pain-intensity measures are regu-
larly applied but often used inconsis-
tently in clinical trials.® Three ap-
proaches have been established to
measure pain in children: (1) self-re-
portS; (2) observational/behavioral’;
and (3) physiologic.8?

Self-report measurementtoolsinclude
visual analog scales (VASs), numerical
rating scales, faces scales,'® color an-
alog scales (CASs), and the pieces-of-
hurt (poker chip) scale. These tools
have been reviewed extensively.810-12
Faces scales are generally preferred
by children to other self-report mea-
sures when offered the choice,'"'s as
detailed in “Reported Preference of the
Faces Pain Scale.”

Because pain is primarily an internal
experience not directly accessible to
others, children’s self-report should
be the primary source of information
on pain intensity when possible, on the
basis of age, cognitive and communi-
cative abilities, and situational factors.
Parents’ and nurses’ perceptions of
children’s pain are based on their
overt behavioral expression of pain
and on the context; thus, they are not
the same as children’s self-reports of
theirinternal experience of pain.* Most
children aged 5 years and older, and
many 3- and 4-year-olds, can provide
meaningful self-report of pain if age-
appropriate tools are used.'” In other
health studies that used children’s
self-report measures, there was gen-
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eral agreement that information
should be obtained from both parents
and children whenever possible, and
although there may be discrepancies,
neither should be dismissed.*-'6 This
concurs with opinion that, ideally, ob-
servational and/or physiologic mea-
sures should be used in conjunction
with self-report measures and with
knowledge of the context.5'0

Perfectly reliable and valid measure-
ment of pain intensity by self-report
is unattainable. Specifically, a gold-
standard self-report pain scale for
use with all children is not avail-
able.>61017.18 Children’s self-reports of
pain are influenced by developmental,
social, and contextual influences.!" The
use of self-report pain scales has yet to
be established for children with cogni-
tive impairments.

Faces pain scales are popular self-
report measures of pain intensity in
acute, procedural, and recurrent pain
that are simple to use and less ab-
stract than visual analog and numeri-
cal scales. Few studies have attempted
to assess chronic pain in children by
using these measures. Also, they may
be used with children from 4 to 12
years of age or older."® Numerous
faces scales have been developed for
this population, and despite reviews
of the literature on the self-report
pain instruments for children 80 it
remains unclear whether 1 of the
faces scales is better for a particular
purpose with regard to validity, reli-
ability, feasibility, and preference.
Given the wide range of options for
the self-report measurement of pain
using a faces pain scale, research-
ers and clinicians would benefit from
understanding the properties of
these instruments to help choose the
best tool for their purpose.

The objectives of this study were to (1)
describe the faces pain scales that
have been evaluated for reliability and
validity in children, (2) describe and

REVIEW ARTICLES

summarize the psychometric proper-
ties of the most commonly used faces
pain scales used in children, (3) com-
pare the validated faces pain scales
that are used with children, and (4) ad-
dress the preference and clinical util-
ity of validated faces pain scales.

METHODS

Search Strategy for Identification
of Studies

We conducted literature searches by
using the Ovid search platform in the
following databases: Medline, Embase,
Cochrane Database of Systematic Re-
views and Cochrane Controlled Trials
Register (CCTR), and in EBSCOHost in
the Cumulative Index to Nursing and
Allied Health Literature (CINAHL) data-
base from their inceptions up to April
3,2010.

We used the following subject head-
ings and text words specific to each
database and used the words “pain,”
“faces,” “facial,” “Oucher,” and “pain”
and limited the search to studies that
included children aged 0 to 18 years.

Strategy for Selection of Articles
for Review

Articles were included if they were re-
search studies that reported on any
psychometric property of a faces pain
scale for the self-report measurement
of pain intensity in children and ado-
lescents or if they were research stud-
ies that used a faces pain scale as an
outcome measure such that psycho-
metrics could be secondarily evalu-
ated. Studies were excluded if (1) they
used a sample population of <20 chil-
dren, (2) they were reviews, guide-
lines, commentaries, or published ab-
stracts, (3) they used faces pain scales
to measure pain solely within adult
populations, (4) the type of faces scale
administered was not stated, (5) there
was reference to a particular faces
scale but depiction was of another dif-
ferent scale, (6) they used modified
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versions of original faces pain scales
(because of the difficulty in comparing
the modified version to the original
scale), (7) the faces pain scale was
used as a measurement of anxiety or
distress, or (8) the faces pain scale fo-
cused solely on pain affect, because
our aim was to review faces scales for
pain intensity.

Using the search strategies, we re-
trieved a total of 1267 references.
Figure 1 illustrates the flow of studies.
There were 394 duplicate publications.
An author (Ms Tomlinson) reviewed
the remaining 873 unique references,
and by using the above-listed inclu-
sion/exclusion criteria, a total of 274
articles were retrieved. A total of 127
studies were included for review.

Classification of Psychometric
Properties of Faces Pain Scales
Examined

To assist in classifying the studies ex-
amined, 3 of the authors (Ms Tomlin-
son and Drs von Baeyer and Sung) de-
veloped a system to assist in the
review process (Table 1). We chose to
evaluate the following psychometric
properties: construct validity; reliabil-
ity; and responsiveness. For construct
validation, we examined convergent
construct validity in studies that used
another self-report scale and deter-
mined that a correlation coefficient of
at least 0.7 (good-to-excellent correla-
tion'®) provided a minimal basis for va-
lidity. (Further aspects of convergent
validation, not summarized in this re-
view, are addressed in “Discussion.”)
Another aspect of validation, known as
group validity, is derived by examining
studies that showed a statistically sig-
nificant difference in scores between
groups hypothesized to have differing
amounts of pain and studies that
showed statistically significant dis-
crimination of painful versus nonpain-
ful pictures or vignettes. We used clin-
ical judgment to set thresholds for
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Potentially relevant references
identified and screened
(n=1267)

Duplicates detected when inserted to Endnote library
(n=394)

A 4

Potentially relevant references
identified and screened
(n=2873)

Excluded by review of abstract:
did not fulfill inclusion/exclusion criteria
»| (7=1599)

Full articles retrieved for
detailed evaluation
(n=274)

Excluded (n = 94):
Sample population of >20 children (n =7)
Pain measured solely within adult populations (n = 7)
Type of faces scale administered was not determined
(n=134)
VAS used with faces at either end (n = 4)
”1 Modified versions of original faces pain scales used
(n=4)
Faces pain scale used as a measurement of anxiety,
distress, or discomfort (n =2)
Faces pain scale focused solely on pain affect (n = 15)
Studies used one of the faces pain scales excluded
from our review (n =21)

Studies reviewed for
psychometric properties

(= 180)

Studies did not provide any significant information
regarding faces pain scale
(n=153) (see Appendixes 1-3)

A4

Studies included in
systematic review
(n=127)

FIGURE 1
Flow diagram of study identification and selection.

TABLE 1 Classification of Psychometric Properties

I. Convergent construct validity
Correlation r> 0.7 with another self-report pain scale given at the same time
II. Known group validity
a. Differences in score between 2 comparable but different groups (P < .05)
b. Accurate discrimination of painful vs non-painful pictures or vignettes (P < .05)
Il Reliability
a. Test-retest reliability, r > 0.5
b. Correlation between self-report and observational scores, r> 0.4
IV. Responsiveness
a. To pain-increasing events or stimuli such as a painful procedure (P < .05)
b. To pain-decreasing events such as administration of analgesic (or passage of time after surgery or
procedure) (P < .05)

adequate test-retest reliability (r >
0.5) and correlation between self-

nally, we evaluated responsiveness by
examining statistically significant in-

reports and global observational esti-
mates of pain intensity (r > 0.4). Fi-

creases in scores to pain-increasing
events or stimuli such as a painful pro-
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cedure and significant decreases in
scores to pain-decreasing events such
as administration of analgesic (or pas-
sage of time after an operation or
procedure).

RESULTS

Scales Excluded From the Review

We identified 14 faces pain scales re-
ported in the literature. However, 10 of
these scales have had minimal or no
evaluation of their psychometric prop-
erties reported.2-2° These scales are
summarized in Table 2.

Scales Included in the Review

Four faces pain scales have undergone
extensive psychometric testing and
have been used in the assessment of
both acute and disease-related pain in
children: the Faces Pain Scale (FPS)®:
the Faces Pain Scale—Revised (FPS-
R)3%2%; the Qucher pain scale®34 and
the Wong-Baker Faces Pain Rating
Scale (WBFPRS).%

The FPS consists of a series of horizon-
tal gender-neutral faces that depict a
neutral facial expression of “no pain”
at the left to “most pain possible” ex-
pression at the right. The FPS has 7
faces (scored 0—6);the FPS-R modified
the FPS to include 6 faces (Fig 2A),
which permitted the scale to be placed
on the widely accepted 0-to-10 scoring
metric.%

The Oucher is a photographic faces
scale of 6 vertical faces scored from 0
to 10 (Fig 2B). This scale has an adja-
cent numerical scale scored from 0 to
100 for older children. Different ver-
sions of the scale are available for
white, black, Hispanic, and Chinese
patients.

The WBFPRS is a horizontal scale of 6
hand-drawn faces, now scored from 0
to 10, that range from a smiling “no
hurt” face on the left to a crying “hurts
worst” face on the right (Fig 2C). Sum-
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maries of these main faces pain scales
are provided in Table 3.

Psychometric Properties of the
Identified Faces Pain Scales

Table 4 lists the studies that have used
the FPS (n = 26)%37-61 and the FPS-R
(n = 22)12133162-80 glong with the psy-
chometric classification identified for
the purpose of this review. Table 5 lists
those studies that used the Qucher pain
scale (n = 29)338-108 and Table 6 in-
cludes studies that used the WBFPRS
(n=56).* The majority of studies used
faces scales to measure acute, proce-
dural, and recurrent pain. All studies
in the review included only children
who were not cognitively impaired.
Study reports that did not provide con-
tributory information, including those
that used faces scales for observa-
tional or parent-proxy report rather
than self-report (n = 53), are listed in
Appendices 1, 2, and 3.

Table 7 provides a summary of psycho-
metric data available from the reviewed
studies and summarizes studies in
which the data support construct valid-
ity, reliability, and responsiveness as
well as studies from which the data do
not support these psychometrics when
using our a priori defined criteria shown
in Table 1. When examined, convergent
construct validity is apparent in the
majority of studies. Known group va-
lidity was also reported often; how-
ever, negative evidence for this was
reported for several studies. How-
ever, results of equivalency studies
designed, for example, to compare 2
analgesics may not show any differ-
ence in pain scores, but that does not
mean the measure does not work.
Test-retest reliability was assessed
in a few studies but must be consid-
ered with caution, because acute
and recurrent pain is assumed to
change over time rather than to re-
main stable.

*Refs 35, 44, 56, 65, 69, 81, and 109—158.

REVIEW ARTICLES

Comparisons Between the
Validated Faces Pain Scales Used
With Children

Few articles have addressed compara-
tive study of the validated faces pain
scales. Only 4 articles were found to
have an objective of comparing faces
pain scales*568581 (see Tables 3-9).

Chambers et al** compared 5 different
faces scales. Seventy-five children,
aged 5to 12 years, and 75 parents par-
ticipated. After venipuncture the chil-
dren were shown the 5 different faces
scales in random order without nor-
mal accompanying written instruction
or information. Verbal instruction was
provided, and the children were asked
to point to the face that showed the
amount of pain experienced. Parents
were blinded to the child’s score and
independently scored their child’'s
pain experience. Higher pain ratings
were obtained by using the 2 scales
that had smiling “no-pain” faces?2%
compared with the other scales with
neutral no-pain faces with children
and parents. Some parents had diffi-
culty in separating general distress
and amount of pain that their child ex-
perienced, and for each ofthe 5 scales,
parents seemed to overestimate the
level of their child’s pain in compari-
son to their child’s self-report.#

In another study, Chambers et al®
used the same 5 faces scales and
added the CAS with postoperative chil-
dren. Seventy-eight children, aged 5 to
13 years, participated after minor
surgery. Parents/guardians and chil-
dren’s postoperative nurses also
participated. Results for parents and
nurses were comparable to those
from the previous study in which pain
scores were generally higher with the
2 scales with the smiling no-pain left
anchor?3% compared with the neutral
no-pain left anchor face scales. In chil-
dren, higher ratings were obtained by
using the WBFPRS, whereas the results
of other scale ratings did not differ
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TABLE 2 Summary of Faces Pain Scales That Have Received Limited Psychometric Testing in Use With Children

Study Description of Scale Psychometric Testing Comments

Le Baronand 5 cartoon-type faces, numbered 1-5 from left to  Tested in 601 children aged 6 to <10y to rate pain  Correlations between observer and
Zeltzer?! right (1 represents neutral “no-pain” face; 5 (hurting) or anxiety (scared) before, during, and self-report were more consistent on
(1984) represents crying “extreme-pain” face); after bone marrow aspiration; descriptions of anxiety ratings than on pain ratings

displayed horizontally how they felt were also obtained; compared faces
scale with observer ratings on a scale of 1-5

Maunuksela 5 basic, circular representations of human Tested in 141 children, aged 4—17 y, after surgical Convergent validity between pain scales
et al2 faces, numbered 5—1 from left to right (5 procedures; compared with observer and good internal consistency were
(1987) represents crying “severe-pain” face; 1 behavioral assessment of pain intensity and reported; scale demonstrated

Tree-Trakarn
et al®
(1987)

Kuttner and
LePage?
(1989)

Douthit®
(1990)

Lehmann et
al? (1990)

Pothmann®
(1990)

Schachtel and
Thoden?
(1993)

Barretto et
al** (2004)

Gad et al®
(2004)

represents smiling “no-pain” face)

6 cartoon-type faces, placed on an inclining
slope of numerical linear scale from 0—10;
faces ranged from a smiling “no-pain” face at
0to crying “most-severe-pain” face at 10;
these faces were added to aid children in
identifying a score

Consists of 10 drawn faces in 2 horizontal rows
of 5 faces; the top road represents pain from
neutral face on left to crying face on right,
and the second row represents anxiety (fear)
from neutral face on left and open-mouthed
scared face on right

Five cartoon baby-type faces from smiling face
on left to crying face on right

A horizontal scale that depicts a simple line-
drawn neutral face, drawn inside a square
box, on the left; the next item is a sad face,
also drawn in a box, which is followed by
increasing numbers of sad faces in stacks
ranging in number from 2to 5

The “Smiley Analogue Scale” consists of 5
simple line faces. Ranging from a frowning
face on the top left and the curving
downwards in a semi-circle to a smiling face
on the right

Children’s sore throat—relief scale consisted of
5 cartoon faces that ranged from a neutral
face on the left with gradual increasing smile
and eye size on faces to the right

The VAS of faces consists of 5 cartoon faces,
from a smiling face on the left to a crying
face on the right, and corresponds to scores
of 1-5; includes 4 sets that depict both
genders for white and black children

4 faces with a neutral “no-pain” cartoon face on
the left (score = 0) to a frowning “very-
much-pain” face on the right (score = 3)

other VAS; had previously shown responsiveness
with 60 children, aged 4-10'y, in a study of the
efficacy of EMLA before IV cannulation'; efficacy
of IV prodrug acetaminophen in 87 children, aged
613, after orthopedic surgery; 4-point verbal
scale was also administered'”?; measured pain
associated with migraine attacks and treated with
nasal sumatriptan or placebo in 83 children aged
817y

Tested in 40 boys, aged 3—12y, after circumcision
to compare the use of lidocaine gel analgesia to
placebo gel; construct validity was studied in
110 children aged 4—12 y to grade postoperative
pain compared with an observer 4-grade
descriptive scale'™

Content validity was tested on 74 children, aged
4-10y, randomly selected from inpatient areas

Tested in 26 children 3—12y of age'’® during a
postoperative period; compared with CHEOPS
and observer scales in 3- to 6-y-olds and CHEOPS
and VAS in 6- to 12-y-olds

Children (n = 91), aged 3-8 y, were asked to recall
2 painful experiences and rate the pain and
compare the faces scale with another picture
scale, a block-based scale, triads, and a
question of “which hurt more?”; children (n =
172), aged 3—13 y, rated pain in an emergency
department with limb trauma; scale was used
to assess use of analgesia'””

Tested in 96 children, aged 3—18 y, experiencing
different painful procedures or conditions;
compared with a VAS

Used to compare analgesia for acute sore throat
with placebo in 116 children aged 2—12y;
compared with pain thermometer scale and
observer rating on a 5-category scale

Children (n = 601), aged 8-9 y, were asked about
previous toothache experience

Measured pain with 60 children, aged 612y, who
were having IV cannulation using lidocaine
cream

responsiveness

Minimal reporting on validity and
reliability; correlation to unvalidated
descriptive scale observed; the
weakest correlation was seen in
children aged 8-12 y; used to
compare analgesic effect of epidural
sufentanil with epidural fentanyl'7

Minimal psychometric testing reported

Correlation was found to be high among
scales, because similar trends in
pain scores were observed'’®

Minimal reporting on psychometric
properties; the study aimed at
children’s ability to self-report;
recalled pain-experience ratings
showed low reliability for children
<7y old%; scale showed
responsiveness for this population

Minimal conclusions were made;
correlation between scales was
reported; low validity was observed
in assessment of mild pain; modified
GPOH-Smiley Scale was used as an
outcome measure for pediatric
cancer pain'7s179

Minimal construct validity reported and
responsiveness shown

Internal validity was reported

No psychometric testing reported

EMLA indicates eutectic mixture of local anesthetics; IV, intravenous; CHEOPS, Children’s Hospital of Eastern Ontario Pain Scale; GPOH, German Society for Paediatric Oncology and

Haematology.
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Top: Faces Pain Scale, scored 0 to 6. Bottom: Faces Pain Scale-Revised, scored 0 to10 (or 0 to 5).
Instructions: “These faces show how much something can hurt. This face [point to left-most face] shows no
pain. The faces show more and more pain [point to each from left to right] up to this one [point to right-
most face] — it shows very much pain. Point to the face that shows how much you hurt [right now]”

[nstructions: This picture shows no hurt (point to the bottom picture), this picture

shows just a little bit of hurt (point to the second picture), this picture shows a little

100 ——
o .l

70 —

=

50 —
@
30—
20 —
10 —

———

A ——
bt
0 1

No Hurt Hurts Hurts
Little Bit

Little More

more hurt (point to the third picture), this picture shows even more hurt (point to the
fourth pictured), this picture shows a lot of hurt (point to the fifth picture), and this
picture shows the biggest hurt you could ever have (point to the sixth picture). Can
you point to the picture that shows how much hurt you are having right now?

o P A\
N—r’ Weswu—" — N ﬂ
2 3 4 5

Hurts Hurts Hurts
Even More  Whole Lot Worst

Explain to the person that each face is for a person who feels happy because he has no pain (hurt) or sad
because he has some or a lot of pain. Face 0 is very happy because he doesn't hurt at all. Face 1 hurts just
a little bit. Face 2 hurts a little more.Face 3 hurts even more. Face 4 hurts a whole more. Face 5 hurts as
much as you can imagine, although you don't have to be crying to feel this bad. Ask the person to choose

the face that best describes how he is feeling.

FIGURE 2

A, The FPS and FPS-R (Reprinted with permission from Hicks CL, von Baeyer CL, Spafford PA, van
Korlaar I, Goodenough B. The Faces Pain Scale-Revised: toward a common metric in pediatric pain
measurement. Pain. 2001;93(2):176 [permission granted by the IASP®].) B, The Oucher scale (white
version) (developed and copyrighted by Judith E. Beyer, 1983). (Reprinted with permission from Beyer
JE, Turner SB, Jones L, Young L, Onikul R, Bohaty B. The alternate forms reliability of the Oucher pain
scale. Pain Manag Nurs. 2005;6(1):11.) G, The Wong Baker Faces Pain Rating Scale (Reprinted with
permission from Whaley D, Wong DL. Nursing Care of Infants and Children. 5th ed. St Louis, MO: Mosby;

1995:1085.)

from each other. Parents and nurses
underestimated children’s self-report
assessment of pain across all scales.

Newman et al*® compared the use of
the WBFPRS, the FPS-R, and the VAS in a

PEDIATRIGS Volume 126, Number 5, November 201
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population of 61 Thai children, 4 to 15
years of age, with HIV infection in an
outpatient clinic and 61 age-matched
children with no chronic disease. Chil-
dren were asked to grade their

REVIEW ARTICLES

A
B
©
:

present pain. A high correlation was
reported between the 2 faces scales,
although this correlation was less
strong in 4-year-old children.

Luffy and Grove®' compared the
African-American Qucher scale, the
WBFPRS, and the VAS in 100 black chil-
dren, between 3 and 18 years of age, in
a sickle cell anemia clinic. The testing
procedure included asking children to
describe a previous painful procedure
or treatment and to rate this pain on
each ofthe 3 scales presented in a pre-
selected random order. The exact
same process was repeated at least 15
minutes later with no intervening pain-
ful procedure being performed be-
tween test and retest. Several children
had difficulty with the VAS, whereas
none had difficulty using the WBFPRS,
and only minor problems were en-
countered when using the Oucher, usu-
ally because of the use of the associ-
ated numerical scale.

Reported Preference of the Faces
Pain Scale

Authors of most studies in which pref-
erence between a faces scale and an-
other self-report scale were examined
concluded that the faces pain scale
was preferred by respondents when
they were given a choice.3.64109.111.,125
Three separate research groups have
concluded that a faces scale adminis-
tered on a laptop or handheld com-
puter was preferred to a paper ver-
sion. 55137159 Badr et al'®® reported that
dolls with drawn-on faces to represent
the pain faces were preferred to the
printed WBFPRS. It is interesting to
note that in 1 study the pieces of hurt
(poker chip tool) was more preferred
than the WBFPRS among Jordanian
girls, whereas boys preferred the
faces scale, and the authors suggested
that this result may be a product of
Jordanian cultural differences.’?! 0f
the 3 studies that used more than 1
faces pain scale and reported a pref-
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TABLE 3 Summary of Recommended Faces Pain Scales Used in Children

Name of Intended Age Advantages Disadvantages
Scale Group, y
FPS30 3-12 Quick and simple to use Uses 0—6 metric; cannot be scored 0-10
Minimal instruction required Less preferred than the WBFPRS when given a choice
Demonstrates a lack of upper-end bias
FPS-R3! 4-12 Scored 0-10 Less preferred than the WBFPRS when given a choice
Quick and simple to use
Minimal instruction required
Translated into =35 languages
Available free of charge
The OQucher3 3—12 Ethnically/culturally specific photographic versions Reliability and validity measures required for 3- to 4-y-olds
have been developed
Includes numerical rating scale that may be used Numerical rating may be difficult for younger children
by older children
Children must be screened to determine ability to count by tens or
twos to 100
More expensive to reproduce multiple versions of color photographs
WBFPRS® 3—-18 Quick and simple to use Limited psychometric testing of translations

Minimal instruction required
Translated into =10 languages

Preferred (relative to other pain scales) by
children of all ages and by nurses
Available free of charge

Confounds affect (smiles, tears) with pain intensity
Ratings are higher than on scales with a neutral “no-pain” face

Data source: Stinson JN, Kavanagh T, Yamada J, Gill N, Stevens B. Pain. 2006;125(1-2):143—157.

erence, the WBFPRS was consistently
cited as the most preferred (Table 5).

A greater number of studies used the
WBFPRS (n = 56 + 29 excluded) com-
pared with the FPS/FPS-R (n =48 + 15
excluded) and the Qucher (n=29 + 11
excluded). One interpretation of this
difference could be that the WBFPRS is
generally preferred by investigators in
pediatric pain. Another interpretation
is that the WBFPRS was published ear-
lier, and in much more widely distrib-
uted publications and textbooks (nurs-
ing), than the other scales and, hence,
is more familiar.

DISCUSSION

Faces scales are frequently used as
self-report measures of pain intensity
in research and clinical practice, but
debate around the choice of scale
continues.160-164

The most widely used and best-
validated faces pain scales are now
the FPS-R, the Oucher, and the WBFPRS.
Several studies have shown that faces
scales with smiling no-pain anchors
may provide greater pain scores in
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comparison with other scales.44%6.165
Studies that compared any of the faces
scales with other self-report mea-
sures have generally reported high
correlations (often greater than r =
0.8) between scores on different self-
report scales.

However, a high correlation between 2
scales provides no information about
the accuracy of agreement between
the scales. Even in the presence of a
high correlation, scores based on 2
scales may never agree with each
other. Thus, the minimum criterion for
convergent validity adopted for this re-
view, a correlation of at least 0.7 be-
tween a faces scale and another self-
report measure, represents only a
starting point for the examination of
construct validity. Agreement should
also be assessed by using limits of
agreement between pairs of scores.!66
This approach was not used in our re-
view, because it was used in very few
studies.

The use of smiling versus neutral faces
at the lower anchor face and presence
versus absence of tears at the upper

anchor may present no problems in
scaling for adults, older children, and
younger children who are cognitively
advanced and who understand that
the scale represents a continuum
from no pain to most pain. However,
younger children make a rating on the
scale presumably primarily by match-
ing their experience with the expres-
sion on 1 of the faces'" rather than by
selecting a point along an underlying
continuum; when this choice is diffi-
cult, they resort to other strategies
such as response hiases.'s” For chil-
dren who use primarily that matching
strategy, and not a strategy based on a
mature mental model of a scale, the
specific expressions onthe faces prob-
ably do make a difference.

Despite young age groups being re-
ported as using faces pain scales ade-
quately,’3 much less research has
been conducted with children of
younger ages (3- to 5-year-olds). Fre-
quently, faces scale ratings by 3- to
4-year-olds correlate less strongly
with criterion measures compared
with children in other age groups.266572
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TABLE 7 Summary of Psychometric Evidence Obtained From Review of Studies (N = 127) That Used Face Pain Scales (Note That 6 Studies Used 2

Faces Scales)

Psychometric Property Faces Scale Positive Negative Not Assessed or No
Evidence, n Evidence, n Statistical Data
Reported, n
I. Convergent construct validity
Correlation, r> 0.7, with another self-report pain FPS and FPS-R 21 1 26
scale given at the same time Qucher 12 0 17
WBFPRS 17 2 37
IIl. Known group validity
a. Differences in score between 2 comparable but FPS and FPS-R 15 9 24
different groups (P < .05) Oucher 12 4 13
WBFPRS 26 14 16
b. Accurate discrimination of painful vs nonpainful FPS and FPS-R 1 0 47
pictures or vignettes (P < .05) Oucher 0 0 29
WBFPRS 0 0 56
IIl. Reliability
a. Test-retest reliability, r> 0.5 FPS and FPS-R 3 3 42
Qucher 1 0 28
WBFPRS 3 0 53
b. Concordance with simultaneous observational FPS and FPS-R 9 3 35
score, r> 04 Qucher 1 0 28
WBFPRS 5 1 50
IV. Responsiveness
a. To pain-increasing events or stimuli such as a FPS and FPS-R 3 0 45
painful procedure (P < .05) Oucher 0 0 29
WBFPRS 3 0 53
b. To pain-decreasing events such as administration FPS and FPS-R 6 0 42
of analgesia (passing time before operation or Oucher 4 1 24
after a procedure) (P < .05) WBFPRS 9 0 47

The use of parent and staff observa-
tional scores, therefore, may be partic-
ularly useful when assessing younger
children. However, poor agreement
between parent, practitioner, and
child faces pain scores has been
reported.'®® Most studies have shown
that parents (and nurses) underesti-
mate children’s pain,% but overesti-
mation by parents has also been
reported.* The type of pain experi-
enced by the child may affect how par-
ents score pain (eg, postoperative pain
versus venipuncture pain).

The following summarizes the strengths
and weaknesses of each of the faces
pain scales for use with children. First,
extensive data support the reliability
and validity of the FPS-R for the assess-
ment of pain intensity in children aged
4 to 12 years; it exceeds conventional
requirements for validity of research
tools and shows excellent interscale
agreement even in 4-year-old chil-
dren’' The scale is scored on the

e1186 TOMLINSON et al

widely accepted conventional 0-to-10
metric and is simple and quick to use.
The instructions are available in many
languages. Having no smiling face and
no tears may be advantageous in
avoiding the confounding effect of af-
fect and pain intensity.'85.163.170 A [imita-
tion of the FPS-R is that it has shown
low preference when children and
adults are given a choice among faces
scales (although it is preferred to vi-
sual analog and numerical scales, as
noted above). Thus, if patient and staff
acceptance are of great importance
for a particular study, the FPS-R may
not be ideally suited. However, the
FPS-R has been recommended for use
in clinical trials for which psychomet-
rically optimal measurement is impor-
tant to achieve.®

The Oucher also has adequate psycho-
metric properties in terms of validity
and reliability,8% and it has the advan-
tages of being presented by using pho-
tographic faces that match various

ethnic or racial groups and a nonsmil-
ing lower anchor face. However, the
faces are neither gender nor ethnically
neutral 8 The existence of different ver-
sions for white, black, Hispanic, and
Asian children raises the question of
how many different ethnically specific
versions may be needed to address hu-
man diversity. Difficulty in using the
Oucher has also been reported, partic-
ularly by younger children (3—7 years
old) because of the confusion that may
be presented by the associated numer-
ical rating scale.3® This scale is more
expensive to reproduce than the other
faces scales, because it requires print-
ing of color photographs. The Oucher
may be particularly useful for older chil-
dren (>7 years old) and for studies re-
stricted to the ethnic groups for which
specialized versions are available.

The WBFPRS also has adequate psycho-
metric properties, and it is easy and
quick to use®3 and inexpensive to re-
produce. The greatest strength of this
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scale may be its acceptability, given
the consistent finding that the WBFPRS
was preferred by children (any age),
parents, and practitioners when
compared with other faces pain
scales.*%8" The major concern with
the WBFPRS is the confounding of emo-
tion with pain intensity in the repre-
sentation of the faces. Children who do
not cry with intense pain, especially
older boys, may be reluctant to pick
the face scored 10 of 10 because it
shows tears.'® The use of smiling no-
pain and mild-pain faces on this scale
lead to it showing a painful expression
only in the faces scored 6, 8, and 10,
which results in higher scores on the
WBFPRS than on other scales adminis-
tered at the same time (eg, ref %). As
noted above, this is probably not an
issue for most older children, who un-
derstand the underlying dimension
from no pain to severe pain and use
the scale accordingly. If there are con-
cerns regarding potential for con-
founding of pain intensity with affect,
or regarding the possibility of overes-
timation of pain scores for a particular
study or purpose, then this scale may
not be optimal. If these are not major
issues and patient and staff accep-
tance are critical, then the WBFPRS
may be suitable.

It isimportant to note that although we
examined psychometrics and prefer-
ences, we assumed that scales were
applied according to published in-
structions and formatting, including
instrument-specified wording and pre-
sentation of anchors. It is important to
avoid careless scale application.

CONCLUSIONS

There are an adequate number of valid
and reliable face pain scales for use in
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children. However, a gold-standard
faces pain scale or, indeed, self-report
scale for children has not been identi-
fied and is probably not attainable.
There are obvious and subtle differ-
encesin all faces pain scales. However,
the information that children can pro-
vide about their pain is much more rel-
evant than these differences.'®

Ultimately, the absolute value of the
pain-intensity score is not as impor-
tant as the changes in scores in each
individual child. In clinical use with in-
dividual patients, a change in pain of 2
of 10 (ie, a change of 1 face) repre-
sents the least change that can be con-
sidered clinically significant when us-
ing a faces scale. In clinical trials, the
current consensus is that outcomes
should be reported as the percentage
of patients in each arm of the study
who achieve treatment success as de-
fined by a reduction in their individual
pain scores of =50% or the number of
patients having no more than minimal
pain after the intervention.'® This ap-
proach can be used to report out-
comes on faces scales.

All 3 faces pain scales measure the
same phenomenon but may not be
interchangeable for the purpose of
clinical research. Researchers who
use a faces pain scale should be
aware of the possibility of providing
data on psychometric properties of
the scale as a secondary outcome of
the study.

For clinical purposes, in institutions
where 1 of the faces scales is already
in use, we found no grounds to change
to a different scale; such a change
would be disruptive and costly and
possibly have little benefit. On the
other hand, when no faces scale has
yet been adopted, the results of this

of usual reaction to other pains? Clin J Pain.
2000;16(2):135-143
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pain: a review of behavioral, physiological

REVIEW ARTICLES

review may assist in making the
choice. For research use, particularly
for multicenter clinical trials, stan-
dardization of methods is necessary;
the authors of a previous systematic
review recommended the FPS-R for
this purpose on the basis of its utility
and psychometric features.®

Self-report measurement of pain in-
tensity in younger age groups (3-5
years) and in older children with mild
developmental delay requires further
research. It has been suggested that 6
faces are too many for preschool-aged
children,"'®" which could partly ex-
plain their well-documented response
bias toward using the extremes on the
scale.'s

Research should continue, not on de-
veloping new scales for older chil-
dren (because there are already so
many), but on studying the use of ex-
isting scales in various clinical situ-
ations, in a consistent manner, and
including disease-related or chronic
pain, which have received minimal
comparative self-report pain-scale
testing to date.
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APPENDIX 2 Studies That Used the Oucher Pain Scale With Noncontributory Results (N = 10)

Study

Sample and Respondent

Other Pain Scale(s) Used

Comments

Pain intensity and management with
sickle cell disease (Conner-
Warren'® [1996])

Postoperative pain guidelines
(Huntink-Sloot et al'" [1997])

Analgesia and assessments for pain
after tonsillectomy and
adenoidectomy (Hamers et al'®
[1999])

Vaso-occlusive events in sickle cell
disease and analgesia (Beyer's8
[2000]1)

EMLA or ELA-Max for IV insertion
(Kleiber et al'® [2002])

Introduction of guidelines for
postoperative tonsillectomy pain
(White and Nolan2% [2005])

Predicting topical anesthetic
effectiveness (Kleiber et al?!
[2007])

Painful episodes with sickle cell
disease and complete blood
count values (Jacob et al??
[2005])

IV ketamine for posttonsillectomy
pain (Da Conceigdo et al2%s [2006])

Tonsillectomy and sucralfate
(Sampaio et al2% [2007])

30 children aged 4—18 y; self-report

50 children aged 0—14 y; 4—14 y:
Qucher; self-report

83 children aged 3—12 y; 4 groups:
18, 24 (with fentanyl), 21 (with
systematic assessment), and 20
(with systematic assessment and
fentanyl); self-report

21 children aged 6-16 y; self-report

30 children aged 7.4-12.9y, IV in
each hand with different topical
anesthesia; self-report

71 children aged 3—11y in 2 groups:
34 (5-11y) and 30 (3-6y)

218 children aged 4-10 y;
self-report

27 children aged 5-19 y; self-report
of numerical Oucher

90 children aged 5—7 y in 3 equal
groups: 30 (control), 30
(ketamine before surgery), and
30 (ketamine after surgery); no
self-report; nurses

58 children aged 3-9y in 2 groups:
29 (sucralfate) and 29 (control);
no self-report; surgeon

CHEOPS: 0- to 4-y-olds

FPS; VAS (parent, nurses and
researcher); CHEOPS
(researcher); FLACC
(researcher)

APPT

No psychometric data reported regarding
Qucher pain scale

No psychometric data regarding Oucher
pain scale

Significant number of missing data of
self-report scales; I: FPS similar to
Oucher scores; correlation statistics
not reported; lla: no significant
differences between groups (P =
.16—.98); IVb: decrease in scores after
analgesia over 3-h period (P values not
reported)

IVb: No significant difference between 2
time points (P> .05)

lla: Expected no difference between 2
topical anesthesia types (P = .31)

No psychometric data reported regarding
Oucher pain scale

Bias toward even numbers on scoring; no
significant psychometric data

No psychometric data reported regarding
Oucher

Nurses scoring: pain scores greater in
control group than in other groups
(P < .05

Surgeons assessment 6 h
postoperatively, control group scores;
higher than sucralfate (P = .039)

IV indicates intravenous; CHEOPS, Children’s Hospital of Eastern Ontario Pain Scale; FLAGC, face, legs, activity, cry, consolability scale; APPT, Adolescent Pediatric Pain Tool; EMLA, eutectic
mixture of local anesthetics/lidocaine 2.5% and prilocaine 2.5%; LMX, lidocaine 4% (formerly ELA-Max).
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