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Abstract

Facial expression of pain has rarely been researched in the context of facial expression of negative emotions with which it may occur. The
main aim of the study was to investigate how pain expression resembled or differed from that of other negative emotions (fear, anger,
sadness, surprise, disgust and embarrassment), using multidimensional scaling, a dimensional approach to understanding relationships
among emotions. As possible misidentification of facial expressions by participants could distort those results, a judgement study as a
categorical approach was conducted to examine the accuracy of identification of pain and negative emotion facial expressions. The sample
was health care professionals. Identification of pain was good (unbiased hit rate 58.8%), but less than all other negative emotions. Confidence
in ratings approximated accuracy of identification. Multidimensional scaling revealed two dimensions: the first distinguished embarrassment
from all other emotion expressions; the second separated pain, sadness and anger from fear, surprise and disgust. Possible explanations for
these findings were sought in patterns of facial action units, and in the messages conveyed by the expressions according to Fridlund’s
Behavioural Ecology View. © 2002 International Association for the Study of Pain. Published by Elsevier Science B.V. All rights reserved.
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1. Introduction

Investigation of facial expressions has a long tradition in
emotion research. In the last 50 years, research in facial
expression of emotion has followed two particular lines of
investigation (Wagner, 1997): component studies, in which
muscle actions constituting the expression are identified and
quantified, usually by the facial action coding system
(FACS: Ekman and Friesen, 1978), and judgement studies,
which address the information conveyed by the global
expression. The latter provide strong evidence of at least
five discrete expressions of emotion (happiness, fear,
anger, sadness and disgust) which are universally recog-
nised, and to which many would add surprise and contempt
(Ekman, 1992; Ekman and Friesen, 1986). However, the
exact number of distinct emotional expressions is still unde-
termined. Keltner and colleagues, for example, initiated
research concerning the self-conscious emotions and
found evidence for the distinctiveness of the facial expres-
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sion of embarrassment (Keltner and Buswell, 1996). In
contrast to the categorical approaches to emotional proto-
types some researchers describe dimensional models of
emotion such as Russell (Carroll and Russell, 1996).
However, studies by Young et al. (1997) support a catego-
rical rather than a dimensional account of emotions.
Although many emotion theorists assume pain not to be
an emotion and have only rarely included pain facial expres-
sions, there are good reasons why the methodologies of
these studies provide appropriate tools for investigation of
the pain face and why the pain face should be considered in
connection with established facial expressions of emotions.
The emotional quality of pain is emphasised in the widely
used definition of pain (International Association for the
Study of Pain, 1979). Furthermore, viewed from an evolu-
tionary perspective, facial expressions signal emotional
experience (Prkachin, 1997). This is further supported by
the ‘Behavioural Ecology View’ of faces proposed by
Fridlund (1994, 1997), a complementary approach to facial
expressions derived from modern accounts of the genetic
and cultural evolution of signalling behaviour. The Beha-
vioural Ecology View of faces constitutes a model in its
view of how facial expressions evolved, what they signify
and how they function in our everyday lives, in contrast with
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research emphasising the centrality of emotions in explain-
ing facial movements. The latter may be described as
‘Emotions View’, in which facial movements are directly
linked to emotions and facial expressions of emotions are
reflex-like readouts of those emotions (Buck, 1994).
Fridlund, on the contrary, regards facial expressions as
social tools which are ‘read’ according to the context of
the interaction in which they occur. As he assumes that
faces exert their influence in the particular context of their
occurrence, they may only be interpreted within this
context. For instance, rather than describe a face as ‘sad’,
Fridlund would say that this face signals the attempt to
recruit help and care. Accordingly, a pain face would signal
suffering and attempt to gain relief from pain and emotional
suffering.

The facial expression of pain has been investigated not in
the context of emotion, but as a class of ‘pain behaviour’
(Craig, 1980; Fordyce, 1976), other classes of which include
verbal communication of pain, paralinguistic vocalisations,
distinct movements or postures, and visible physiological
changes (Craig, 1992; Craig and Prkachin, 1983; Craig et
al., 2001). Facial expression is, socially, the most prominent
of these (Craig et al., 2001; Prkachin et al., 1983; von
Baeyer et al., 1984).

Component study methodology has identified specific
facial movements associated with pain, including lowering
the brow, narrowing the eyes by tightening the lids and rais-
ing the cheeks or even fully closing the eyes, raising the upper
lip, deepening the nasolabial fold and wrinkling the nose as
well as opening the lips and mouth in varying degrees. This is
consistent across a range of experimental pain modalities
(Craig and Patrick, 1985; Galin and Thorn, 1993; LeResche
et al., 1992; Patrick et al., 1986; Prkachin, 1992), and across
different clinical pain conditions (Craig et al., 1991; Hadjis-
tavropoulos and Craig, 1994; LeResche, 1982; LeResche and
Dworkin, 1988; Prkachin and Mercer, 1989).

Using the FACS, the expression of pain can be differen-
tiated from the standard emotion expressions, with some of
which it shares certain facial action units as displayed in
Table 1 (Craig, 1992; LeResche, 1982). Judgements by
observers show identification of pain expression to be well
above chance level (Keltner and Buswell, 1996; LeResche
and Dworkin, 1984); further, it can be distinguished from
other emotions in photos (Boucher, 1969; Haidt and Kelt-
ner, 1999; Keltner and Buswell, 1996), and other emotions
are seldom mistaken for pain when it is not a stimulus but
provided as a response option (e.g. Carroll and Russell,
1996). However, the pain face has also found to be blended
with other facial expressions of emotions such as disgust,
contempt, anger, fear, and sadness (LeResche, 1982;
LeResche and Dworkin, 1988). In a study by Hale and
Hadjistavropoulos (1997) patients undergoing a routine
blood test were videotaped. Not only facial expression of
pain but also facial expressions of disgust, anger, fear, and
happiness varied significantly across the conditions (base-
line, swabbing, and venepuncture).

One focus of the study of pain expression has been obser-
vers’ underestimation of pain by reference to the sufferer’s
evaluation. In a study by Prkachin et al. (1994), observers
estimated the amount of pain experienced by patients with
shoulder injuries, from the patients’ faces seen on video-
tape: compared with patients’ own ratings, facial actions
coded with the FACS provided a sensitive measure of
pain whereas observers’ judgements systematically under-
estimated patients’ pain by as much as 80%. While direct
facial measurement provides a more sensitive measure of
pain than observers’ judgements, attempts to enhance obser-
vers’ sensitivity to facial expression of pain by training (e.g.
Galin and Thorn, 1993; Solomon et al., 1997) have been
disappointing. Medical and paramedical professionals in
particular appear to show an underestimation bias in the
course of clinical work (Choiniere et al., 1990; Teske et
al., 1983; Zalon, 1993), although accurate assessment of
pain is a prerequisite for adequate treatment.

Facial expression of pain, therefore, has been established
in terms of facial action units in relation to other emotions,
but judgement studies of pain expression have focused on
authenticity or estimation of pain, not (apart from in the
embarrassment studies of Keltner and colleagues) the accu-
racy of distinguishing pain from other emotions. The
present study addressed three questions concerning facial
expression of pain and other negative emotions as perceived
by health care professionals. Our main aim was to identify
the dimensions on which pain expression resembled or
differed from that of other negative emotions (fear, anger,
sadness, surprise, disgust, embarrassment), using multidi-
mensional scaling (MDS) of similarity—dissimilarity
comparisons. Possible interpretations for similarities and
differences drew on the Emotions View and Fridlund’s
Behavioural Ecology View. As possible misidentification
of facial expressions by participants could distort the results
of the similarity—dissimilarity comparisons, a judgement
study was conducted to examine the question: to what extent
each of the standard facial expressions could be identified
correctly by participants. The results of this judgement
study also addressed the third question of the extent to
which underestimation of pain by health care professionals
might be due to their not recognising pain faces, due to their
confusing pain with other facial expressions of emotion and/
or due to their being less confident in identifying pain,
although it could not constitute a direct comparison of
these mechanisms.

2. Method
2.1. Participants

Medical and nursing staff working for Accident and
Emergency (ER) Departments in two London hospitals
were asked to volunteer as participants, since they are
exposed to pain faces daily. They were approached before,



Table 1
Prototypical AUs which occur with sadness, fear, anger, disgust, surprise, embarrassment and pain®

Emotion Au
1 2 4 5 6 7 9 10 11 12 15 16 17 20 22 23 24 25 26 27 43 51 54 64
Inner Outer brow Brow Upper Cheek Lid Nose Upper Nasol. Lip Lip Lower  Chin Lip Lip Lip Lip Lips Jaw Mouth  Eyes Head Head Eyes
brow raiser lower  lid raiser raiser tighten  wrinkler  lip raiser furrow  corner  corner  lip depr raiser stretch  funnel  tighten  pressor  part drop stretch  closed  turn left down down
raiser deepen  puller depr.
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Anger ] n ] O O n n O n n
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* The prototypical pain face is mainly based on the results by Prkachin (1992), but considers some extra AUs which are discussed in the literature. B, AU which characteristically occurs with emotion
prototypes; [J, may occur with prototype and/or variant; __, AUs which occur together.
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during or after their work shift; aim and content of the study
were explained and they were asked for their consent.

2.2. Photos

The photos which were used for this study were kindly
provided by Dacher Keltner, and are one of the three posers
of those used in Keltner and Buswell (1996) and Haidt and
Keltner (1999). The photos were generated on the basis of
emotion prototypes using the FACS, and include pain along-
side various emotions. The coloured photos show a male
face, neck and part of the shoulders against a coloured back-
ground. The individual who served as a model produced the
facial expressions according to the facial action units speci-
fied by Ekman and Friesen (1978). While the use of only one
model risks confounding variance due to model with
variance due to emotion expressions, it was thought more
important to avoid the use of different models for different
expressions of emotion. Time constraints precluded the
presentation of multiple models across all expressions of
emotion.

Sadness, fear, anger, surprise, disgust and embarrassment
were chosen as additional negative expressions to pain. The
photos of the facial expressions of anger, fear, sadness,
disgust and surprise are based on their prototypical display
according to Ekman and Friesen (1978). The facial expres-
sion of embarrassment is based on the findings of Keltner
(1995) and the one for pain on results by Patrick et al.
(1986).

2.3. Procedure

After agreeing to participate in the study, participants’
age, sex, qualification, overall length of work experience
and length of work experience in the ER were recorded.
Participants were asked to imagine that the photo repre-
sented a patient attending the ER. In the first part of the
study, participants were asked to compare each possible
pair of the seven photos regarding its similarity or dissim-
ilarity with pain. In the second part, participants had to
identify the facial emotion shown on every photo. The
second part, a judgement study, is effectively a validity
check; a necessary prerequisite which allows for analysing
the similarity—dissimilarity comparisons.

2.3.1. Procedure for the similarity—dissimilarity
comparisons

Participants were presented with numerical rating scales
which consisted of 11 points from 0, ‘exactly the same’, to
10, ‘completely different’. Participants were informed that
they would view pairs of photos and that they should rate the
extent of similarity/difference between the pair in terms of
acute physical pain, that is, that two faces could be judged
similar in expressing pain or in not expressing pain, and that
where they differed their dissimilarity was judged in terms
of degree of closeness to pain. Since these similarity—
dissimilarity comparisons assume an internal scale along

which the judgements are made, participants previewed
the set of seven photographs (sadness, fear, anger, surprise,
disgust, embarrassment and pain) for 15 s. After previewing
the seven photos, participants were asked to compare pairs
of photos. Twenty-one pairs resulted from all pairings of the
seven faces, and the order of presentation was randomised
across participants. A second presentation of one of the 21
pairs was added in order to assess the stability of the ratings,
but to avoid repeating of the same pair’s numerical rating
scale on the same page, a semi-random order rather than a
random one was used.

2.3.2. Procedure for the judgement study

The order of the seven photos was randomised by a
random number table. Then the photos were presented to
participants serially for each of the participants in random
order. All emotion terms (sadness, fear, anger, surprise,
disgust, embarrassment), plus pain, were offered with each
photo and participants were asked to select the best descrip-
tion of the face, or the option of none, to which participants
could append their own best descriptive term. Additionally,
they were asked to rate their confidence in each rating on a
numerical scale which consisted of 11 points from 0, ‘none’,
to 10, ‘total’.

After participants completed the second task, they were
offered the chance to ask questions concerning content and
aim of the whole study.

2.4. Analysis of data

2.4.1. Analysis of the similarity—dissimilarity comparisons

To estimate the stability of the similarity—dissimilarity
ratings, bivariate correlations and differences in the ratings
between the repeated pairs were calculated. The data were
then subjected to a MDS procedure (SPSS implementation
of ALSCAL) to provide spatial representation of similari-
ties, that is, grouping by latent structure (Schiffman et al.,
1981).

2.4.2. Analysis of the judgement study

The judgement study examines whether the emotions
displayed on the photos are identified as such. Of particular
interest was how accurately pain is identified, with what
other emotions pain is confused, what other emotions are
misread for pain and how confident participants felt about
identifying pain.

The results of the judgement study were summarised in a
confusion matrix (see Table 2 for example). If the focus is
the accuracy of the response, one measure is the simple hit
rate, i.e. the proportion of correctly identified target stimuli.
In Table 2 this is calculated by a/(a + b) (equivalent of
positive predictive value of a diagnostic test). Wagner
(1993, 1997) recommends tranforming this to an unbiased
hit rate, which takes into account misidentification of the
target (cell ¢ in Table 2). The unbiased hit rate (Hy) is the
product of two conditional probabilities, that a target stimu-
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Table 2
Example of confusion matrix

Table 4
Simple hit rates (H,, H,) and unbiased hit rate (Hy) for the seven photos

Stimulus Response Sum Photo Hit rates
Response 1 Response 2 H, (%) H, (%) Hy (%)
Stimulus 1 a b at+b Chance 1/8=12.5% 1/7=14.3%
Stimulus 2 c d c+d Sadness 96.7 95.1 91.9
Sum a+c b+d at+b+c+d Surprise 95.0 85.1 80.8
Embarrassment 86.7 91.2 79.1
. . . . Anger 83.3 81.7 73.1
lus will be correctly identified (a/(a + b), designated H,), Disgust 85.0 785 66.7
and that the response to a stimulus will be correct Fear 70.0 87.5 61.3
Pain 70.0 84.0 58.8

(a/(a + ¢), equivalent to sensitivity of a diagnostic test,
designated H,). As for simple hit rates, values for unbiased
hit rates lie within the range of 0-1.

For the confidence ratings, the means and standard devia-
tions were calculated and differences investigated according
to correct or incorrect identification.

3. Results
3.1. Description of the sample

Altogether 60 nurses and doctors of two ER Departments
took part in the study. Among the participants were more
women (68.3%) than men and more nurses (73.3%) than
doctors. Whereas the distribution of nurses and doctors
among the male participants was nearly equal (47.4%
male nurses), there were more than 5.5 times as many nurses
(85.4%) as doctors among the female volunteers.

All the nurses and doctors were qualified except one final
year medical student. The mean age of participants was 28.5
years (SD 4.83 years). Participants had a median 3.25 years
of experience as a nurse or doctor (range 0-26 years) and a
median 2.0 years (range 0—15 years) of working in ER.

As the judgement study is a necessary prerequisite which
allows for analysing the similarity—dissimilarity compari-
sons (possible misidentification of facial expressions by
participants could distort the results of the similarity—
dissimilarity comparisons), we show those results first.
The order was reversed in the study in order to avoid parti-

Table 3
Confusion matrix of emotion category responses to photo stimuli

cipants’ judgement processes affecting their responses to the
MDS.

3.2. Results of the judgement study

As a validity check for the similarity—dissimilarity
comparisons, the judgement study examines whether the
emotions displayed on the photos are identified as such.
Of additional interest was how accurately pain is identified,
with what other emotions pain is confused, what other
emotions are misread for pain and how confident partici-
pants felt about identifying pain.

3.2.1. Confusion matrix and hit rates

The results of the judgement study — the confusion matrix
and the hit rates — are displayed in Tables 3 and 4. Recogni-
tion for all facial expressions is far higher than chance level
(1/8 = 12.5% or 7.5 participants choosing this expression),
irrespective of whether the simple hit rate or the unbiased hit
rate was used. One-tailed binomial tests for the simple hit
rates reveal P-values <0.001 for all facial expressions.

Seventy percent of participants (42 of 60) identified the
pain face as showing pain; of the remaining 30%, disgust
was chosen by 11 (18.3%, for which a one-tailed binomial
test was not significant, P = 0.121 if the undecided partici-
pant’s judgement is assigned to disgust, P = 0.059 if it is
assigned to pain), embarrassment by three (5%) and fear by
one (1.67%). Three participants (5%) responded that none

Photo Response Sum
Sadness Fear Anger Surprise Disgust Embarrassment Pain None of them
Sadness 58 - - - - - 2 60
Fear 1 42 2 10 2 2 - 60
Anger 1 1 50 - 2 - 4 2 60
Surprise - 3 - 57 - - - - 60
Disgust - - 5 - 51 - 2 2 60
Embarrassment 1 1 - - - 52 6 60
Pain - 1 - - 11 3 42 3 60
Sum 61 48 57 67 65 57 50 15 420
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of the emotion terms offered could describe the pain face:
two offered no alternative, and a third could not decide
between pain and disgust. None of the participants thought
that the pain face would be best described by the terms
sadness, anger or surprise. Furthermore, the confusion
matrix shows that pain as a response category was chosen
50 times altogether: 42 (84%) to the pain face, 4 (8%) to the
anger face, and two times (4%) to each of the fear and the
disgust faces. None of the participants found that the sad,
surprised or embarrassed photo would be best described as
pain.

3.2.2. Confidences

Although recognition for the pain face (Hy = 58.80%;
H; = 70%) is far higher than chance level, both hit rates
are the lowest when compared to the other facial expres-
sions. This resembles the rank order of confidence ratings in
Table 5. The scale for the confidence ratings ranged from 0
(‘none’) and 10 (‘total’), but the lowest point used by
respondents was 2, and medians ranged from 7 to 9 (Table
5). Since distributions were skewed, medians were used for
comparisons.

The Pearson’s correlation coefficient between the median
of the confidence ratings and the unbiased hit rates is 0.81
(P = 0.027). However, there were significant differences
between confidence ratings (Friedman )(2 = 43.844;
P < 0.0005). Post hoc analysis, using a Wilcoxon signed
rank test and a more stringent P-value (0.05/20 = 0.0025),
indicated that the differences were due to significantly
higher confidence ratings for the sadness face than for
each other face (z from 3.165 to 4.781, P = 0.002 to
<0.001), and significantly lower ratings for the pain face
when compared with anger, embarrassment and surprise (z
from 3.045 to 3.464, P = 0.002 to 0.001).

So far, no distinction has been made between the confi-
dence of subjects who identified a facial expression
correctly and subjects who did not. Fig. 1 shows the confi-
dence ratings for both groups. Provided that there were more
than seven subjects in the smaller (always incorrect) group,
a Mann—Whitney test was used to test for median confi-
dence difference between groups. The two groups for
which the hit rate was lowest, fear and pain, also had the
largest differences in median confidence rating, but only the

Table 5
Mean, standard deviation, median and range for the confidence ratings

Photo Confidence
Mean (SD) Median Range

Sadness 8.53 (1.67) 9 2-10
Embarrassment 7.77 (2.00) 8 3-10
Surprise 7.75 (1.82) 8 2-10
Anger 7.67 (1.82) 8 3-10
Disgust 7.65 (1.96) 8 3-10
Fear 7.27 (1.96) 8 2-10
Pain 6.65 (2.35) 7 2-10

difference for the fear photo attained statistical significance
(z =2.147, P = 0.032).

3.3. Results of the similarity—dissimilarity comparisons

3.3.1. Reliability check of ratings

The differences in ratings (—10 to +10) for two presenta-
tions of the same pair form a normal distribution with a mean
of +0.57 and a standard deviation of 2.79. Pearson’s correla-
tion coefficient between the repeated pairs is 0.595. For 25%
of ratings, there was perfect agreement and for more than
50% of the ratings, the difference was not greater than 1
point on the rating scale. To ensure stability of the ratings,
participants whose responses differed by approximately two
standard deviations (differences = 5) were excluded from
the analysis; this excluded seven participants and the correla-
tion coefficient increased from 0.595 to 0.815.

3.3.2. Identifying the stimulus space

The dimensionality of a stimulus space is determined both
by maximum increase in the averaged squared correlations
(RSQ) and by the corresponding decrease in stress, to the
extent that they covary inversely. Should they increase or
decrease together, the RSQ is the more important index
(Schiffmanetal., 1981). For this data set, an ordinal measure-
ment level was chosen as interval level measurement could
not be assumed. The MDS analyses indicate that the stimulus
space is better represented by two dimensions (RSQ = 0.744;
stress (Kruskal’s stress formula 1) = 0.2548) than by three
(RSQ = 0.702; stress = 0.175). Although the fitimproves for
four and five dimensions, using the rule that the square root of
the number of stimuli approximates the number of dimen-
sions which may reliably be detected by MDS procedures
(Schiffman et al., 1981), two dimensions (v/7 = 2.65)
provide the best solution for this data set. The first dimension
was more important (0.584) than the second one (0.161). The
location of the seven emotion faces within the two-dimen-
sional space is shown in Fig. 2.

4. Discussion

Overall, the results supported the hypothesis of a distinct
and identifiable pain face. The facial expression of pain
presented on a photo was correctly identified by most parti-
cipants from a range of negative emotion expressions.
However, pain expression had the lowest correct identifica-
tion rate (unbiased hit rate 58.8%, compared to the best,
91.9% for sadness) and the lowest rating of confidence in
judgements (median 7/10 vs. 9/10 for sadness). Two findings
suggest that participants were able to make a reasonable
estimate of the accuracy of their judgements. First, there
was a substantial correlation between participants’ confi-
dence in their ratings and their accuracy (unbiased hit
rates), across all expressions. Second, confidence ratings
were lower for those who identified the expression incor-
rectly than for those who identified it correctly, with the
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Fig. 1. Frequencies of confidence ratings according to correct or incorrect photo identification.

203



204 J. Kappesser, A.C. de C. Williams / Pain 99 (2002) 197-206

largest differences for fear and pain, for which the hit rate was
lowest.

Misidentification of pain for other emotions (disgust,
embarrassment, and fear but not sadness, anger or surprise)
differed from the misidentification of other emotions for
pain (anger, fear and disgust). Except for the (non-signifi-
cant) misidentification of pain as disgust, by 18% of parti-
cipants, the errors involved small numbers whose
interpretation is injudicious. This is strikingly similar to
the findings by other research groups. Keltner and Buswell
(1996) found that 19.5% of subjects misidentified pain as
disgust (with 52% identifying it correctly and no other
major misidentifications). Hale and Hadjistavropoulos
(1997) found a high incidence of disgust expressions
when videotaping patients during venepuncture and analys-
ing their faces using the FACS. One reason for the misiden-
tification could be that disgust and pain share some facial
action units (9 and 10, nose wrinkler and upper lip raiser),
but while these are the only prototypical facial action units
for disgust (Ekman and Friesen, 1978), they occur in combi-
nation with several others in pain (Prkachin, 1992). It is
possible that for those individuals who misidentified pain
as disgust, those common action units were given undue
weight. Misidentification of pain for disgust may also be
attributable to particular characteristics of the pain photo,
which was the same in this study as in Keltner and
Buswell’s study. Since the facial expression of pain is
often blended with other emotions, among these emotions
with disgust, the misidentification may also be explicable by
the frequent co-occurrence of pain and disgust in the face.
Moreover, in terms of the information both facial expres-
sions convey, both appear to share the motivation to expel
bodily experiences which are not desirable.

Given sufficiently accurate identification of pain expres-
sion and confidence in the judgement, the last part of the
study addressed a separate issue, the perception of negative
emotion expressions in relation to pain, using MDS. Inter-
pretation of results from only one model can only be
cautious in the absence of replication using a variety of

Dimension 2
1.5
surprise
fear a
o
1.0 disgust
a
5
embarrassment
0.0 8
-5
pain
1.0 o anger
oo
sadness
1.5
-1.5 -1.0 -5 0.0 5 1.0 1.5 20 25 3.0
Dimension 1

Fig. 2. Two-dimensional plot of similarities and differences with respect to
pain of the seven facial expressions.

models. The major axis distinguished embarrassment from
all other expressions, including pain. The obvious difference
between the embarrassed face and all other negative
emotion faces presented is that the embarrassed face is char-
acterised by AU 12, lip corner puller (Keltner, 1995), produ-
cing a smile of sorts. Interestingly, on viewing the
embarrassed face, several participants remarked that “some-
one who smiles cannot be in pain”. The second axis distin-
guished anger, sadness and pain near one extreme, from
surprise, fear and disgust near the other; embarrassment
was intermediate. The groupings on this dimension cannot
be explained by particular combinations of facial action
units (see Table 1). However, one of the anonymous refer-
ees suggested an alternative basis for the clusters, that of
physical characteristics of the expressions: fear, surprise and
disgust share vertical changes in the face, while pain, anger
and sadness involve more centrifugal changes. This seems
entirely plausible, and no data can be presented here to
distinguish between the two explanations. Speculatively,
one might suggest some meeting ground between the two
explanations in terms of the evolution of multiple facial
expressions from their morphological origins, which
perhaps could be characterised in terms of vertical change
as the origin of one set of related expressions and centrifugal
change as the origin of another set.

An alternative framework for interpreting the second axis
may be the contextual understanding of expression accord-
ing to Fridlund’s (1994, 1997) Behavioural Ecology View
of faces: facial expressions as social tools which are ‘read’
according to the context of the interaction in which they
occur. For instance, a real smile signals readiness to affiliate,
a false smile signals appeasement. Given that the task
involved imagining that the photo was of a patient present-
ing in the ER, the pain face conveys suffering and an attempt
to enlist help, as does the sad face, as indicated by partici-
pants’ comments such as “Oh! Poor him!”. This explanation
cannot apply to the anger face whose proximity to sadness
and pain remains puzzling. A partial explanation, to do with
the nature of the stimulus, was the comment of a number of
participants that the angry (male) face could represent an
attempt not to show pain, but with difficulty, resulting in a
rigid and staring expression. In contrast, the faces which
express fear, surprise, disgust and embarrassment appear
to represent a reaction to an external stimulus or situation.
Why did MDS place pain and disgust at opposite ends of the
second axis, while the judgement study demonstrated confu-
sion of the pain face with the expression of disgust by a
substantial minority of participants? The nature of the
tasks — judging similarity of pairs of faces to pain versus
naming the specific emotion represented — is perhaps more
different than is at first apparent. In the judgement study,
confusion of pain for disgust is assumed to be due to simi-
larity of the two expressions (as described above in terms of
facial action units), but this is not certain, whereas for MDS,
participants were explicitly asked to judge similarity. Only
finer grained methods, such as asking subjects to explain
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their identification of emotion from facial expression, could
distinguish between possible explanations.

The main methodological problem affecting interpreta-
tion of results is the confounding of characteristics of the
expression with characteristics of the particular photo and
model. These cannot be distinguished within a judgement
study, which uses only one model and set of photographs;
however, this consideration was overruled by the need for
comparability of the stimulus across participants, who were
available only for a short time. It may therefore be the case
that when participants viewed the stimulus photo, they were
comparing the expression shown with an imagined
‘perfectly posed expression’, as much as or rather than
with an emotion or pain expression category (Etcoff and
Magee, 1992; Young et al., 1997).

A second consideration is that emotional and pain expres-
sion as encountered in clinical and other settings is much
more likely to occur as blends of expressions (Fridlund and
Duchaine, 1996; Hale and Hadjistavropoulos, 1997;
LeResche and Dworkin, 1988; Prkachin, 1997) than as
sequences of prototypes; further, the setting itself provides
an aid to identification and understanding. Both of these are
problems for the interpretation of studies using posed photo-
graphs. In this study, participants were instructed to imagine
the photograph as a patient presenting in the ER, and their
comments suggested that most were able to do so. In rela-
tion to blends of expression, although some researchers
argue that posed expression has no relevance to the inter-
pretation of spontaneous expression (Motley and Camden,
1988; Russell, 1994), there is some evidence that processing
of expression uses categories. Young et al. (1997) found
categorical recognition of facial expression in photos
which used computer morphing to produce intermediate
blends between posed prototypes.

The simple hit rates in this study were comparable with
those of Keltner and Buswell (1996) and Haidt and Keltner
(1999), who used the same photos but different judges (under-
graduate students rather than clinical professionals). Use of
the unbiased hit rate represented a methodological improve-
ment on the simple hit rate for estimating accuracy of judge-
ments, but the present sample was not of sufficient size, nor
was the error rate high enough, to investigate the possible
influences of age, sex and experience on judgement. Further
understanding of identification and misidentification of pain
expression in the context of other emotion would benefit from
replications using blends of expression, or videotape of actual
patients, as stimuli for judgements by groups of health profes-
sionals, patients themselves, and others.

This work has several clinical implications, the more so
because results were generated from a sample of health
professionals. While both students (Prkachin et al., 1994)
and medical professionals (Choiniere et al., 1990; Teske et
al., 1983; Zalon, 1993) tend to underestimate pain as rated
by the patient, there appears to be some influence on under-
estimation of exposure to pain expression, although not
straightforward. In a study by Prkachin et al., (2001),

three groups of people who differed in their exposure to
pain estimated pain on videotapes of patients undergoing
a painful medical procedure. By comparison with patients’
pain ratings, observers with experience of pain in their
families attributed greater pain to the patients than did
observers with no experience of pain in their families.
However, health care professionals (physiotherapists and
occupational therapists) attributed least pain to the patients.
It may be that sensitivity to pain expression is enhanced by
repeated exposure to a family member in pain, where judge-
ments can be confirmed or disconfirmed, but not by multiple
exposure to strangers and little feedback on the quality of
judgements made. An alternative interpretation is that taken
in light of evidence of adequate identification of pain by
health professionals in the present study, this finding
suggests a cognitive discounting bias among health profes-
sionals when faced with a patient’s pain. It is unlikely,
therefore, that training health professionals better to identify
pain (Galin and Thorn, 1993; Solomon et al., 1997) will
significantly improve the match of their pain estimate to
those of the patients. Underestimation bias can be produced
in experimental situations by alerting judges to possible
deception (Poole and Craig, 1992), and in clinical settings
by certain information about the presenting patient, such as
injury type (Todd et al., 1994); it may be better understood by
reference to biases in detection of social cheating (Cosmides,
1989) and lying (Ekman and O’Sullivan, 1991). Systematic
underestimation of pain by health professionals is of parti-
cular concern because of the widespread undertreatment of
pain recorded in many settings (Donovan et al., 1987; Lavies
et al., 1992; Melzack et al., 1987; Owen et al., 1990).
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