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Abstract
The Faces Pain Scale (FPS; Bieri et al., Pain 41 (1990) 139) is a self-report measure used to assess the intensity of children's pain. Three
studies were carried out to revise the original scale and validate the adapted version. In the ®rst phase, the FPS was revised from its original
seven faces to six, while maintaining its desirable psychometric properties, in order to make it compatible in scoring with other self-rating
and observational scales which use a common metric (0±5 or 0±10). Using a computer-animated version of the FPS developed by Champion
and colleagues (Sydney Animated Facial Expressions Scale), psychophysical methods were applied to identify four faces representing equal
intervals between the scale values representing least pain and most pain. In the second phase, children used the new six-face Faces Pain Scale
± Revised (FPS-R) to rate the intensity of pain from ear piercing. Its validity is supported by a strong positive correlation (r  0:93, N  76)
with a visual analogue scale (VAS) measure in children aged 5±12 years. In the third phase, a clinical sample of pediatric inpatients aged 4±
12 years used the FPS-R and a VAS or the colored analogue scale (CAS) to rate pain during hospitalization for surgical and non-surgical
painful conditions. The validity of the FPS-R was further supported by strong positive correlations with the VAS (r  0:92, N  45) and the
CAS (r  0:84, N  45) in this clinical sample. Most children in all age groups including the youngest were able to use the FPS-R in a
manner that was consistent with the other measures. There were no signi®cant differences between the means on the FPS-R and either of the
analogue scales. The FPS-R is shown to be appropriate for use in assessment of the intensity of children's acute pain from age 4 or 5 onward.
It has the advantage of being suitable for use with the most widely used metric for scoring (0±10), and conforms closely to a linear interval
scale. q 2001 International Association for the Study of Pain. Published by Elsevier Science B.V. All rights reserved.
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1. Introduction
In the past decade, there has been an increased interest in
the assessment and management of pain in pediatric populations. However, according to Kuttner (1996) ªattempting to
assess and measure another person's pain is like trying to
speak a foreign language that you don't understandº (p. 76).
Determining the best way to measure pain in children has
been dif®cult, thus far, for two major reasons. First, the
assessment of pain in children can present developmentally-speci®c dif®culties due to potentially limited abilities
q
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in verbal communication and associative thinking (Champion et al., 1998). Second, although the International Association for the Study of Pain has made recommendations for
regular charting of pain, in many settings no such practices
have been put in place despite good intentions and the existence of many published scales. As a result of these two
relatively independent factors, validated pain measures are
not commonly used in pediatric care (Hester et al., 1998).
Without regular pain assessment, pain is often undertreated. Overcoming some of the challenges in assessing
children's pain necessitates the development of reliable,
valid and age-appropriate pain measures (Tesler et al.,
1991). Such tools could be used both with acute pain
when measures would be taken several times a day or
chronic pain when measures could be taken less often,
perhaps once a day. To be most effective, pain measurement
tools must be simple, practical, and useful, without impos-
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ing a large burden on caregivers. Simplifying pain measurement may have multiple bene®ts including: (a) improved
relief of pain in children; (b) decreased workload for nurses
and other health care professionals related to improved
patient pain relief; and (c) creation of a common pain
language to facilitate communication about pain within
and across settings.
1.1. The need for a common metric
More than 40 published pain measures are available for
use with children (Finley and McGrath, 1998). Three types
of measures are typically used in health care settings to
measure pain: self-report, observational and physiological.
Many different metrics are used to assess pain intensity (e.g.
0±5, 0±10, 0±42, and 0±100). In some institutions where
different scales are simultaneously in use, because of the
lack of a consistent practice of indicating which scale a
given score refers to, it is often not possible to tell whether
a recorded pain score of, say, 5, indicates severe pain (5/5),
moderate pain (5/10) or minimal pain (5/100). As a result
there can be signi®cant inconsistency in how and when the
measures are applied, if they are even used at all (von
Baeyer et al., 1998). One way to eliminate such inconsistency would be the development of a common metric which
could be used both within and across institutions. Communication of pain scores in standardized units, much like the
intelligence quotient or the Celsius scale, would facilitate
shared understanding of the meaning of the scores. A
common metric would allow for a conventional and universal language for reporting scores, but would not be limited
to a list of particular measurement instruments. It is important to note that the extent to which scores from various pain
measures conform to this theoretical linear metric is a question to be answered separately for each tool and for each
measurement situation (von Baeyer and Hicks, 2000).
If some consensus can be reached about the most desirable metric to be used, old measures can be adapted or new
measures can be developed to ®t within this framework. In
order to reach a consensus, compromises will need to be
made. Most self-report pain intensity measures designed
for young children have four to six levels or divisions
(e.g. Beyer, 1984; Hester, 1979; Whaley and Wong,
1987). On the other hand, self-report pain intensity
measures designed for adults commonly have ®ner, more
numerous divisions (e.g. the NRS-101, a common form of
the numerical rating scale that provides a score from 0 to
100). Thus, if a common metric is to be adopted it will
represent a compromise between the number of points
necessary to measure pain intensity and applicability across
the life-span (McCaffery and Pasero, 1999). Different
instruments may be needed to accommodate the substantial
variability across the pediatric age span, but pain intensity
scored on the different instruments can be recorded on the
same metric to facilitate communication.
Currently, a movement toward a consensus can be iden-

ti®ed in that two metrics are most accepted: 0±5 and 0±10
(McCaffery and Pasero, 1999). Several pre-existing and
developing systems in both research and clinical practice
have become focused on these two most common metrics.
For example, McCaffery and Pasero (1999) suggest a
system, to be used throughout a clinical setting, that
combines and standardizes a numerical rating scale and
the Wong±Baker FACES scale on a 0±10 metric. While
some observational and self-report measures already use
these metrics, other measures will need to be adapted and
validated.
Once measures have a shared metric, they can be more
easily combined into measurement systems which employ
multiple approaches, but are straightforward and simple to
use. Improvement of the assessment and management of
pain necessitates more user-friendly measurement tools
for health care providers (Hester et al., 1998). Although
there are other self-rating scales (e.g. numerical rating
scales) that are already based on the 0±5 or 0±10 metric, a
psychometrically sound facial expression scale would be an
important addition to such a pain measurement system. Face
scales are especially good for younger children because
these measures are concrete and presumably easier for
young children to follow, especially in the 4±8-year-old
range (Champion et al., 1998). In order to use this tool,
children would need the cognitive capacity to match
pictures of facial expressions to their own internal state,
but they would not need to be able to count or to use
numbers in a categorical fashion. Children also report a
preference for the faces scales, in part due to the ease of
application (Champion et al., 2000).
1.2. Faces Pain Scale
One candidate for a simpli®ed measurement system is the
Faces Pain Scale (FPS; Bieri et al., 1990). It has several
advantages over other facial expression scales. In creating
this facial scale, Bieri et al. (1990) addressed the problems
that had been encountered with other such scales. Speci®cally, they avoided the problems inherent in inclusion of
smiles and tears in a pain scale: (a) the apparent confounding of affective distress with pain intensity (Champion et al.,
1998; Chambers and Craig, 1998); and (b) the signi®cantly
higher pain ratings given on scales that have smiling `no
pain' faces compared with scales that have neutral `no pain'
faces (Chambers et al., 1999).
The development and psychometric re®nement of the
FPS occurred in several stages. The result of this multistage process is a straightforward measure that allows pain
intensity to be measured in young children who may have
dif®culty with more cognitively demanding instruments.
The original version of the scale consists of seven faces
increasing in pain intensity and approximating equal intervals as assessed by children (Bieri et al., 1990). It must, of
course, be acknowledged that a point on such a scale has no
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absolute meaning, but is relative to the rater's experience
with pain, as well as other factors.
The original version of the FPS would require adaptation
as it is a seven-point scale and therefore does not lend itself
easily to scaling on either a 0±5 or 0±10 metric. A revision
of the scale developed by Bieri et al. (1990) will allow the
scores from the FPS to be on the same metric or scale as
numerical self-report and observational measures of pain.
For the current adaptation of the scale, six faces were
considered more advantageous than 11 because of the challenge that the larger number of faces, and consequent ®ner
distinctions, would pose for children aged 3±5 years (Shih
and von Baeyer, 1994).
The Sydney Animated Facial Expressions (SAFE) Scale
developed by Champion and colleagues (Goodenough et al.,
1997) is a version of the FPS which was created in other
research to explore the ways in which young children apply
scales to estimate pain intensity (i.e. whether or not young
children have a bias for the ends of a scale; cf. Chambers
and Johnston, 2001). The SAFE scale is a computer animation in which a single face varies smoothly from `no pain' to
`most pain possible' faces of the FPS (through 101 frames).
In Study 1, this animated form of the scale was used in
combination with printed copies of the anchor points (i.e.
the ®rst and last face as designated by Bieri et al., 1990) and
adults were asked to identify the four intermediate faces to
be included in the six-face adaptation of the FPS.
1.3. The present methodology and aim
As suggested by McGrath (1987), cross-modality matching (CMM) methodology and related techniques may be
ideally suited for psychometric re®nement of pain measures.
In Study 1, only one modality was used (i.e. the presentation
of the pain faces). Two approaches related to CMM, the
estimation and production methods, are suggested when
examining only one modality. In magnitude estimation, a
stimulus is presented and the participant is asked to assign a
number to that presentation (Luce and Krumhansl, 1988).
Magnitude production reverses the procedure used in
magnitude estimation, in that the participant is given a
number and asked to produce a matching intensity
(Falmagne, 1985). For Study 1, the method of magnitude
production was considered most appropriate for this investigation, as it allowed participants to match the pain intensity represented by a face to a number. Using this technique
facilitated the reduction of the number of faces in the scale,
while minimizing the number of trials required to obtain
reliable results. Additionally, this method was more analogous to the way the scale will later be used in clinical practice (i.e. users will be asked to select a face matching the
intensity of their pain experience).
In Studies 2 and 3, the CMM method was used with
children matching their ratings of pain using pain faces
and line length or color gradation (i.e. the visual analogue
scale (VAS) and colored analogue scale (CAS), respec-
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tively). In CMM, the task for participants is to equate the
perceived strength of two stimuli from two different modalities (Stevens, 1960). An experimenter selects a series of
stimuli (e.g. sounds) and measures each by physical
means (e.g. decibel meter). The participant might then
adjust the intensity of a light to match each presented intensity of sound and the experimenter measures the responses
(e.g. photometer). Such techniques have been used successfully even with children as young as age 4 because they do
not depend on the understanding of numbers or words
(McGrath, 1990).
The ®rst aim of the present research was to revise the FPS
from seven faces to six faces to make it practical to score it
either 0-1-2-3-4-5 or 0-2-4-6-8-10, thereby allowing the
FPS to be incorporated into a simpli®ed pain assessment
system that utilizes both self-report and observational
measures employing the 0±5 or the 0±10 metric. The second
aim was to evaluate the validity of the revised six-face
version (Faces Pain Scale ± Revised, FPS-R) by using the
scale with children in actual pain situations, in both nonclinical and clinical settings. Ratings obtained on the revised
scale were compared with those on the VAS which has been
well-documented as a reliable and valid pain measurement
tool (McGrath, 1987), and the CAS (McGrath et al., 1996).
2. Study 1: derivation of the FPS-R from the FPS
2.1. Method
2.1.1. Participants
Following the methods of Gracely et al. (1978) (see
Section 2.2), a sample of 15 adults was obtained from the
student population at the University of Saskatchewan. Participation was voluntary and some individuals received
course credit for participating. Adults were selected for
this phase because the task was considered too complex
and abstract for children; however, all participants had
extensive experience with children between the ages of 5
and 12. Parents, and others who had extensive exposure to
children, were speci®cally selected because their familiarity
with and demonstrated interest in children was seen as bene®cial and likely to increase the seriousness with which they
would approach the task. They were informed that they were
assisting in the development of a scale that would be used,
in future, to measure pain in children. Participants ranged in
age from 18 to 44 and included parents, coaches, swimming
instructors, nannies and other caregivers, and an elementary
school teacher.
2.1.2. Materials
The SAFE scale is a continuous computerized presentation of the FPS consisting of 101 frames with very subtle
graphical differences between each frame. When presented
at a speed of approximately 11 frames per second, the resulting animation is a single face changing smoothly from `no
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pain' to `very much pain' or vice versa. Participants were
not told that they were selecting faces from a 101 frame
series. The SAFE scale was presented to participants on
an IBM compatible PC via a software media player, with
the animation controlled by depression of cursor keys on the
keyboard. Pressing the left arrow key caused the face to
change in the direction of less pain, and the converse for
the right arrow key. Paper copies of the no pain and very
much pain expressions, assigned the numbers 0 and 5,
respectively, were provided and used for reference.
2.1.3. Procedure
Following institutional ethics approval, participants were
recruited and informed consent was obtained. Participants
were tested individually in a single session lasting approximately 45 min. Seated in front of a computer which
displayed the SAFE scale, each participant was asked to
scroll back and forth through the facial expression so that
they (a) became comfortable with how to change the face,
and (b) identi®ed the range and endpoints of the scale.
Using the magnitude production method, on each trial the
participant was told by the experimenter a number between
the 0 and 5 endpoints (i.e. 1, 2, 3, or 4) and asked to adjust
the facial expression until it was perceived to correspond to
that scale value of pain intensity. The numbers were given in
one of ®ve randomly generated orders. On each trial, the
researcher recorded the frame number corresponding with
the facial expression selected (a score of 0±100 inclusive),
without the participant seeing the score. There were 20 trials
per stimulus (i.e. the numbers 1, 2, 3, and 4) for a total of 80
trials per participant. After each trial the animation was reset
by the researcher to either frame 0 or frame 100 in a counterbalanced order. The experiment began with a practice phase

comprising four trials that were not included in the results
analysis (i.e. one for each of the numbers 1±4).
2.2. Results and discussion
Re¯ecting the repeated measures design, the data set
consisted of 1200 data points (300 ratings for each of the
four stimulus values). Mean and median rating values were
calculated for each participant, for each of the four stimuli,
yielding very similar values. The means (across participants) associated with scale values 1, 2, 3, and 4 were
found to be 25, 44, 62 and 80, respectively. The faces corresponding with these frame numbers are represented in the
FPS-R shown in Fig. 1, below the original version of the
FPS.
The standard error of the mean (SEM) was calculated for
each stimulus level. As Fig. 2 demonstrates, the differences
in facial representations within 1 SEM were extremely
subtle, providing greater con®dence in the validity of the
particular face chosen at each scale value. For three of the
stimuli, the differences were almost impossible to discern;
however, for stimulus value 1, the differences were somewhat more easily detected due to the presence/absence of a
single graphical feature (i.e. small forehead furrow).
Further support for the validity of the face selected at each
of the hypothetical pain intensity values is demonstrated in
Fig. 3. Fig. 3 depicts the linear and non-overlapping distributions of SAFE faces selected across the four stimulus levels.
Intra-class correlation was also calculated to assess interrater agreement for the entire stimulus set. Calculation of
intra-class correlation allows for an evaluation of agreement
between raters when the measurements are interval, with the
resulting coef®cient indicating degree of concordance (Portney and Watkins, 1993). Using a two-way mixed effect

Fig. 1. Top: Faces Pain Scale (Bieri et al., 1990), scored 0 to 6. Bottom: Faces Pain Scale-Revised, scored 0-2-4-6-8-10 (or 0-1-2-3-4-5). Instructions: ªThese
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]º.

C.L. Hicks et al. / Pain 93 (2001) 173±183

177

with a more symmetrical division, because some analyses
involved correlating individual ratings (of each individual
from the larger group) with the mean of the smaller group.
No signi®cant group differences in mean (of individual
median) ratings were found between Group 1 and Group 2
for any of the four stimulus values (see Table 1).
Further analyses were performed to test the relationship
between the ratings of participants in Group 1 and those in
Group 2. Using a method adapted from Gracely et al.
(1978), with a comparable sample size, the ratings from
each participant in Group 2 were compared to the mean
Group 1 rating. Strong positive correlations were found
between the ratings from each of the ten Group 2 members
and the mean Group 1 rating (mean r  0:94, range
r  0:91±0:99, all P , 0:001).
3. Study 2: validation of the FPS-R with a painful
procedure

Fig. 2. Study 1: mean face selected (^1 SEM) by hypothetical pain intensity level for FPS-R.

model, the single measure intra-class correlation coef®cient
was 0.94, representing a high degree of concordance among
the raters. Inter-rater correlations, calculated for each pair of
raters, ranged from 0.84 to 0.99.
Rater agreement was further assessed using a method
whereby the ratings of each rater were compared with
those of the overall group. Strong positive correlations
were found between the ratings from each participant and
the overall group ratings (mean r  0:97, range
r  0:91±0:99, all P , 0:001). These strong positive correlations further suggest high levels of rater agreement, allowing users to have greater con®dence with respect to the
validity of the face chosen at each stimulus value (Uebersax,
1988, 2000).
To further demonstrate the psychometric qualities of the
revised scale, a between-group comparison and post-hoc
analysis were performed using a method adapted from
Gracely et al. (1978). The ®fteen participants were divided
into two groups of ®ve and ten individuals, respectively,
with the split based on consecutive participation. This asymmetry in group size allowed for a greater number of
between-group comparisons than would have been possible

Study 1 demonstrated the psychometric qualities of the
six-face FPS-R by establishing the linear progression of the
faces and by presenting several comparisons (both within
and between groups) based on 1200 ratings by adults. The
next step in the development of the FPS-R was to determine
the validity of the measure with children who are experiencing `real-life' pain, namely ear piercing. The convergent
validity of the FPS-R was assessed by correlating it with a
VAS. As the age range selected for this phase was 5±12
years, possible age effects were also examined.
3.1. Method
3.1.1. Participants
The sample consisted of 76 children requesting ear piercing at two urban jewelry stores. The present data were
obtained in conjunction with another study (Spafford et
al., 2001). Children who assented to participate in the
study were included only if they (a) ranged in age from 5

Fig. 3. Study 1: median face selected by hypothetical pain intensity level
showing 95% con®dence interval.
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Table 1
Study 1: descriptive statistics and comparison of group means by stimulus: analysis based on the method of Gracely et al. (1978)
Stimulus

Group 1 (N  5)
Mean

1
2
3
4

Group 2 (N  10)

a

25.6
45.8
63.4
78.3
a

SD

Mean

5.22
3.25
4.04
4.84

24.7
42.8
62.2
81.3

ANOVA (F(1,13), P)
SD
6.36
8.24
4.61
4.86

0.08, 0.78
0.62, 0.45
0.24, 0.63
1.23, 0.29

Frame number (0±100) where each number represents one face on a continuum from no pain to very much pain.

to 12 years, (b) were accompanied by a parent who provided
consent for their participation, and (c) were having their
ear(s) pierced for the ®rst time. Two parents declined
consent for their child to participate. The age range from
5 to 12 years was selected to address concerns due to the
measuring instruments (i.e. children under the age of 5 tend
to use the extreme ends of the scale; Arts et al., 1994) and
the experimental situation (i.e. children younger than 5 may
have more dif®culty in coping with the pain and at this age
there is a greater likelihood that the ear piercing is not
voluntary). Children over the age of 12 were not included
because it has been reported that it is likely that most children of this age do not experience signi®cant distress during
ear piercing (von Baeyer et al., 1997).
The sample included 57 females and 19 males who ranged
in age from 5 to 12 years, with a mean age of 7.67 years. The
sample was divided into three age groups (Table 2).
3.1.2. Materials
3.1.2.1. VAS. The VAS was selected as it has been consistently described as a well-validated measure of pain (e.g.
McGrath, 1987). The version used here was a 200 mm scale
that consisted of a single horizontal black line, with
endpoints labeled `no pain' and `very much pain'. Each
child was asked to put a mark on the line which corresponded with his or her amount of hurt or pain. The VAS
was scored 0±100, with 1 unit equivalent to 2 mm.
3.1.2.2. FPS-R. The FPS-R is presented in the bottom panel
of Fig. 1. Each child was asked to mark the face that
re¯ected his or her experienced pain. Again, the endpoints
Table 2
Study 2: means, standard deviations (SD), and correlations between VAS
and FPS-R ratings by age group
Age group (years)

5±6
7±8
9±12
Total
a

a

All P , 0:001.

N

24
27
25
76

VAS (0±100)

FPS-R (0±5)

Mean

SD

Mean

SD

46.2
35.3
30.9
37.3

35.2
29.7
27.1
31

2.25
1.93
1.76
1.97

1.96
1.64
1.39
1.67

r(VAS, FPS-R) a

0.94
0.92
0.93
0.93

were labeled `no pain' and `very much pain'. The FPS-R
was scored 0±5.
3.1.3. Procedure
Following institutional ethics approval, participants were
recruited and informed consent was obtained from parents
with assent obtained from their children. The data were
collected in the context of a study on the effect of parental
information on children's expectations of pain during ear
piercing. Participants were not recruited until after they had
made the decision to have the ear piercing done, so that this
decision was not in¯uenced by the research. The children
requesting ear piercing and meeting the inclusion criteria
were approached to participate and offered a $4 discount
off the price of ear piercing. Each participant was tested
individually. Store staff tested 64 participants following
training and demonstration by the third author who herself
tested 12 participants. Before the ear piercing, each participant had two practice trials with the FPS-R and the VAS
(two per scale), using imagined situations which helped
them to become familiar with the measures. The children
were given a no pain example (chewing bubble gum) and a
pain example that would likely have been experienced by
most participants (getting a needle) and asked to rate their
pain in these situations. Also, each participant had four
additional trials with the FPS-R and the VAS (two per
scale), measuring expected pain from ear piercing. (These
expectancy measures, included for another study, were not
included in the present analyses.) Piercing was carried out
simultaneously for girls (i.e. both ears were done at the same
time) while all the boys elected to have only one ear pierced.
Using both the VAS and the FPS-R, with the order of
presentation counterbalanced across participants, the children were asked to rate how much hurt they had experienced.
3.2. Results and discussion
A strong positive correlation (r  0:93, P , 0:001) was
found between the ratings of pain intensity on the VAS and
FPS-R. Fig. 4 demonstrates this relationship. Correlations
between the ratings on the VAS and the FPS-R were also
computed with participants divided into age groups (see
Table 2). A strong positive correlation was found both over-
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Fig. 4. Study 2: scatter plot of the relationship between FPS-R and VAS
ratings of ear piercing pain in children aged 4±12 (r  0:93, N  76).

all and for each of the three age groups (5±6, 7±8, and 9±12
years).
The FPS-R ratings of males (mean 1.7, SD 1.5) and
females (mean 2.1, SD 1.7) were not signi®cantly different
(F 1;74  0:51, P  0:48), although it may be of interest
that none of the males but seven of the females rated their
pain using the highest pain intensity face (i.e. 5). (Note,
however, that all the girls had two ears pierced while the
boys had one ear pierced.) Similarly, the VAS ratings of
males (mean 30.8, SD 27.2) and females (mean 39.4, SD
32.1) were not signi®cantly different (F 1;74  1:12,
P  0:29). Pain ratings were not signi®cantly correlated
with age on either FPS-R ratings (r  20:19, P  0:10)
or VAS ratings (r  20:12, P  0:32). However, none of
the 10-, 11- or 12-year old participants rated their pain
higher than a 3 on the FPS-R, while 33.3% of the 5- and
6-year-olds did so.
The strong positive correlation between the pain intensity
ratings on the VAS and the FPS-R provides evidence for the
concurrent validity of the new six-face instrument. Thus, the
present study suggests that the FPS-R is a valid self-report
measure of the pain intensity perceived by a child in an
actual pain situation; however, con®dence in the validity
of the FPS-R is supported here only within the age range
of 5±12 years.
Numerous previous reports (reviewed by Champion et al.,
1998) suggest that some 5-year-old children may have dif®culty using self-report scales such as the VAS and the FPSR. Interestingly, the current study demonstrated that many
5-year-old children may, in fact, be able to use such
measures in a reliable manner, similar to older age groups.
Further investigation with a larger group is suggested to
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explore the utility of such self-report measures with children
under 6 years.
Table 3 demonstrates a progressively increasing relationship between the VAS and FPS-R for each of the age
groups. Despite the lack of age main effects, there do appear
to be some age interactions. One important feature is the
distribution of responses: none of the 10±12-year-olds
selected high pain scores (i.e. above a 3), but the full
range of pain scores from face 0 to face 5 was used by
participants younger than 10 years. This ®nding attests to
the validity of the ear piercing paradigm as a useful nonclinical analogue of needle-related procedural pain (cf. Arts
et al., 1994).
In the current study, three important considerations led to
the choice of ear piercing pain as the real-life painful stimulus: (a) exposure to this painful stimulus is voluntary and is
not initiated by the researcher; (b) the procedure is brief; and
(c) the equipment and procedure are standard. Given that the
FPS-R has been validated on this non-health care population, consideration must be given to the qualitative aspect of
the pain. The pain experienced during ear piercing, which is
a procedure usually desired and/or requested by the child, is
probably different from that experienced in clinical situations. Accordingly, further validation studies should be done
using the FPS-R in other populations, such as those experiencing procedural pain (e.g. venipuncture) or chronic pain
(e.g. arthritis).
4. Study 3: validation of the FPS-R with a clinical sample
Study 2 demonstrated the validity of the FPS-R with children who are experiencing `real-life' but non-clinical pain.
The next step in the development of the FPS-R was to
determine the validity of the measure with children experiencing clinical pain. The convergent validity of the FPS-R
was assessed by correlating it with the VAS and CAS. As
the age range selected for this phase was 4±12 years, possible age effects were also examined.
4.1. Method
4.1.1. Participants
The participants were a convenience sample of 90 inpatients consecutively contacted at a children's hospital to
Table 3
Study 2: mean VAS score by FPS-R score and age group
Age group (years)

5±6
7±8
9±12
Total
a

FPS-R score
0±1

2±3

4±5

14.0 (10) a
13.0 (13)
11.0 (12)
12.6 (35)

45.2 (6)
39.6 (7)
39.0 (10)
40.8 (23)

87.1 (8)
72.3 (7)
83.0 (3)
80.7 (18)

Numbers in parentheses represent the number of children.
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participate in a study of pain measurement. Inclusion
criteria speci®ed that children were contacted for participation only if they (a) were 4±12 years old, (b) were accompanied by a parent who gave consent for the study, and (c)
were experiencing pain either at the time of testing or since
their admission to hospital. There were 47 males and 43
females with a mean age of 8.6 years (SD 2.6). The children
were divided for analysis into three equal age groups, each
with 30 children: 4±6 years, 7±9 years, and 10±12 years.
Reasons for hospitalization were for surgical treatment in
68 cases (75%) including abdominal (18), ear/nose/throat
(12), orthopedic (12), urological (7), and other (19). The
remaining 22 cases (25%) were hospitalized for non-surgical painful conditions: abdominal (5), respiratory (5), orthopedic/rheumatological (4), and other (8).
4.1.2. Materials
4.1.2.1. FPS-R. The FPS-R consisted of a card showing
the six facial expressions determined in Study 1 (see the
bottom panel of Fig. 1). Each face was 25 £ 35 mm with
13 mm between faces. Each child was asked to point to the
face that re¯ected his or her current or recalled pain (see
Section 4.1.3). The endpoints were explained as `no pain'
and `very much pain'. The FPS-R was scored 0±10.
4.1.2.2. VAS. The VAS consisted of a mechanical device
with a plastic slider showing a horizontal 10 cm black line
with ticks 1 cm apart (Abu-Saad et al., 1994). Each child
assigned to use the VAS was asked to move the slider to the
position that re¯ected his or her current or recalled pain. The
VAS was scored 0±10 in increments of 0.25. The endpoints
were labeled `no pain' and `most pain'.
4.1.2.3. CAS. The CAS consisted of a mechanical device
with a plastic slider over a 143 mm long tetragon varying
from narrow (10 mm) and white at the end labeled `no pain'
to wide (30 mm) and dark red at the end labeled `most pain',
as described by McGrath et al. (1996). The CAS was scored
0±10 in increments of 0.25.
4.1.3. Procedure
After informed consent was obtained from the parent and
child, the child was asked to estimate his or her current pain
on the FPS-R, followed by either the VAS or the CAS,
selected on a pre-determined random schedule. If the child
was in no pain at the time, then he or she was asked to rate
the worst pain recalled since admission to hospital. Thus, no
ratings of 0 were obtained on the FPS-R in this study.
Current pain was rated by 40 children and recalled worst
pain was rated by 50 children.
Each child was randomly assigned to use either the VAS
or the CAS. The CAS was used by 45 children, and the VAS
was used by the other 45 children.

Table 4
Study 3: means, standard deviations (SD), and correlations between VAS
and FPS-R ratings by age group (N  45)
Age group (years)

4±6
7±9
10±12
Total
a

N

17
14
14
45

FPS-R (0±10)

VAS (0±10)

Mean

SD

Mean

SD

6.6
4.3
5.3
5.5

3.2
2.3
2.8
2.9

6.7
3.7
5.2
5.3

3.1
2.4
3.3
3.1

r(VAS, FPS-R) a

0.93
0.87
0.90
0.92

All P , 0:001.

4.2. Results and discussion
Pearson correlations between the FPS-R and the CAS and
between the FPS-R and the VAS for the three age groups are
presented in Tables 4 and 5, and a scatter plot collapsing
across age groups and forms of analogue scale is shown in
Fig. 5. The correlations between the FPS-R and both of the
analogue scales exceeded a common conventional standard
(r . 0:70) for all three age groups.
As seen in Tables 4 and 5, mean scores on the FPS-R were
similar to those on the analogue scales. Comparisons of the
means using paired t-tests were non-signi®cant for comparisons at the three age groups (4±6 years, t29  1:58,
P  0:12; 7±9 years, t29  0:74, P  0:47; 10±12 years,
t29  0:26, P  0:80).
Correlations between the FPS-R and analogue scales
were computed separately by year for the 22 children in
the youngest age group. These were as follows: 4-yearolds, r  0:86, N  9; 5-year-olds, r  0:84, N  11; 6year-olds, r  0:94, N  10. Even among the youngest children in the sample there was evidence of usage of the FPS-R
and analogue scales in a consistent and reliable manner.
The correlations for the youngest age group might have
been in¯ated by the well-documented tendency for young
children to select the extremes on scales (Chambers and
Johnston, 2001). To the extent that children selected a
score of 10 on both the FPS-R and the analogue scales as a
matter of response bias rather than a considered self-assessment of pain severity, the correlation would give an in¯ated
estimate of the concurrent validity. (The proportions of chilTable 5
Study 3: means, standard deviations (SD), and correlations between CAS
and FPS-R ratings by age group (N  45) a
Age group (years)

4±6
7±9
10±12
Total
a
b

N

13
16
16
45

FPS-R (0±10)

CAS (0±10)

Mean

SD

Mean

SD

6.9
4.5
4.0
5.0

3.6
2.5
2.5
3.1

5.7
4.6
4.2
4.8

3.5
2.7
2.5
2.9

r(CAS, FPS-R) b

0.84
0.80
0.91
0.84

CAS and VAS (Table 4) were collected from separate samples.
All P , 0:001.
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5. General discussion

Fig. 5. Study 3: sun¯ower plot of the relationship between FPS-R and
analogue scale ratings of clinical pain in hospitalized children aged 4±12
(r  0:88, N  90). CAS (N  45) and VAS (N  45) scores are
combined. Each `petal' represents one case. The solid line shows linear
regression best ®t; the dashed line shows the ideal relationship between the
FPS-R and analogue scales.

dren who rated their pain at 10 on both the FPS-R and either
analogue scale were 27, 3, and 3% in the youngest, middle
and oldest age groups, respectively.) In order to test for this
effect, an analysis was carried out dropping all children in the
youngest age group who scored 10 on both the FPS-R and
either analogue scale. The correlation between the FPS-R
and the analogue scales remained strong (r  0:79,
N  22) (in comparison with r  0:87, N  30 when all
children in the youngest age group were included), indicating
that young children's tendency to select extremes did not
have a major contaminating effect on these concurrent validity estimates.
Children who were in no pain at the time of data collection were asked to rate instead their recalled worst pain
during the current hospitalization. Correlations between
the FPS-R and the analogue scales were similar for current
(r  0:86, N  40) and recalled (r  0:84, N  50) pain.
Recalled worst pain was signi®cantly more severe (FPS-R:
mean 6.6) than current pain (mean 3.6; t88  5:3,
P , 0:001).
The original FPS (Bieri et al., 1990) has been extensively
validated in clinical studies, and has consistently shown
strong correlations with other measures of pain such as
the VAS (e.g. Goodenough et al., 1999). The present data
show that the FPS-R, like the FPS, exceeds conventional
requirements for validity of research tools (e.g. r . 0:70) in
a sample of pediatric patients selected for pain who used the
full range of the scales to describe their pain intensity. The
results are consistent with those of Study 2 in showing
excellent inter-scale agreement even in the youngest age
group, which included children as young as 4 in the present
study.

The goal of the present research was to contribute to (a)
the improvement of pain measurement methods used in
pediatric populations and (b) the development of a common
metric. In Study 1, a six-face adaptation of the FPS was
developed for potential inclusion in a simpli®ed system of
pain assessment based on a 0±5 or 0±10 metric.
There are several reasons for choosing a face scale, and
speci®cally the FPS, for adaptation to a common metric.
Face scales are generally preferred, especially by younger
children, to visual analogue, word descriptor, and other
types of scales (e.g. Champion et al., 2000). Among the
various face scales, the FPS (Bieri et al., 1990) has the
advantages of having no smiling face and no tears, thus
avoiding the confounding of affect and pain intensity and
other complicating effects of these anchors (Chambers and
Craig, 1998; Champion et al., 1998).
The notion of ªpotential provider burdenº (Hester et al.,
1998, p. 194) appears to be an issue both in using measures
routinely and/or introducing new systems. According to
Hester et al. (1998), nurses who are typically on the `front
lines' in treating children's pain have concerns about the
amount of time that a measurement tool may add to their
schedules. Another concern for nurses is that measuring
pain routinely is not easy to do on every child, and even if
it is done, there is no guarantee that other nurses treating the
same child will be consistent in their measurement. Finally,
Hester et al. (1998) describe a lack of enthusiasm by some
health care professionals with regard to self-report tools;
they would rather use their own judgments without asking
the child.
These concerns of health care professionals may be
allayed to some extent by the adoption of a common metric.
The simpli®ed system suggested by von Baeyer et al. (1998)
is one example of applying the common metric in practice:
it incorporates a numerical self-rating scale for older children and adolescents, the FPS-R for younger children, and
behaviorally anchored global rating scales for children
unable to provide a meaningful self-report; all are based
on a 0±10 common metric. Measures based on a common
metric can be designed to be time-effective and simple to
use and to facilitate consistency between users. According
to Hester et al. (1998), when introducing new systems or
methods, the ªsimplicity of the innovation is essential for
more rapid adoptionº (p. 194).
Despite the potential simplicity of the suggested simpli®ed system (and similar systems) and the incorporation of a
common metric, clinical adoption of such methods is a
dif®cult process requiring both health care professional
and organizational acceptance (Hester et al., 1998). In
part, it would require endorsement of the proposition that
by adopting such a system, nurses and other health care
professionals may, in the long run, reduce rather than
increase their workload. If pain is monitored systematically
and ef®ciently, and therefore managed more adequately,
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then one could imagine that overworked nurses would have
to deal with less distress and fewer demands. Treating pain
as a `®fth vital sign' for regular charting has been suggested
as a way to facilitate the adoption of pain measurement
systems, with an emphasis on ameliorating provider burden
(World Health Organization, 1998).
The main bene®t of developing the FPS-R is that the
measure can now be used in either a 0±5 or a 0±10 system,
both of which are candidates for the `common metric'. As
McGrath (1999) put it, alluding to the notion of number
bias, ª0-to-6 does not make sense to us, but 0-to-5 does.º
According to Baird and Noma (1978), people have systematic biases with numbers which can subtly affect behavior,
and multiples of 5 and 10 are clearly favored. By adapting
the FPS to a metric that is clearly favored and is used in
other pain scales, there is the potential of increased use of
the scale, as people prefer to use things that `make sense'. A
recent survey of health care providers subscribing to a
pediatric pain internet mailing list showed strong support
for use of a common metric in pediatric pain assessment. A
0±10 scale was strongly favored over all alternatives (0±4,
0±5, 0±100, and others) as the standard metric to be used for
various ages, instruments, and sources of pain report (von
Baeyer and Hicks, 2000). Given that the 0±10 metric is
favored, it is important to note that the FPS-R can be
recorded as 0±10, as demonstrated in Study 3, with no
loss of its desirable psychometric properties.
Young children often encounter dif®culty in using selfreport measures. However, checks can be done to determine the suitability of a measure for a particular child.
McGrath (1990) suggested a method for checking an individual child's capacity to use the VAS in a valid fashion. In
this method, referred to as calibration, a correlation is
computed between the child's VAS ratings of the diameters
of printed circles and the actual diameters; if the correlation exceeds a criterion (e.g. r . 0:70) then the child is
considered to be able to use the VAS reliably. Similarly,
one can carry out an informal check of whether a particular
young child (i.e. 5 years and under) is able to use the FPSR by asking for ratings of pain in three to ®ve hypothetical
situations representing a range from no pain to severe pain.
A criterion of capacity to use the instrument would be
reached if the FPS-R scores correspond to the predicted
order of stimulus intensity for the respective hypothetical
situations.
Several important directions for future study are highlighted in the present work. An important next step in the
validation of the FPS-R is applying it more widely with
children who are experiencing procedural and diseaserelated pain. Investigations are also warranted to establish
`calibration' methods to determine whether individual children are able to use the FPS-R in a valid and consistent
manner. The words used to explain the scale, particularly
the top anchor (e.g. very much pain vs. most pain possible),
may have an important in¯uence on how the scale is understood and applied by children, and this requires experimen-

tal study. Finally, an important direction for future research
will be assessing the improved clinical outcomes due to
implementation of regular pain assessment using the FPSR and other methods. In the long term, these research directions will lead to improved assessment and management of
pain in pediatric populations.
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