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ABSTRACT

Nonverbal indices of pain are some of the least
researched sources of data for assessing pain. The extensive
literature on the communicative functions of nonverbal facial
expressions suggests that there |is potentially much
information to be gained in studying facial expressions
associated with pain. Results from two studies support the
position that facial expressions related to pain may indeed
be a source of information for pain assessment.

A review of the literature found several studies
indicating that judges could make discriminations amongst
levels of discomfort from viewing a persan's facial
expressions. Other studies found that the occurrence of a
small set of facial movements could be used to discriminate
amongst several levels of self=reported discomfort. However,
there was no research directly addressing the guestion of
whether judges ratings would vary in response to different
patterns of the identified facial movements. Issues
regarding the facial cues used by naive judges 1in making
ratings of another person's discomfort were investigated.

Faur hypotheses were developed., From prior research
using the Facial Action Coding System {(FACS) (Exkman &
Friesen, 1978) a small set of facial muscle movements, termed
Action Units (AUs]), were found to be the best facial
movements for discriminating amongst different levels of
pain. The first hypothesis was that increasing the number of

AUs per expression would lead ¢to increased ratings of



discomfort. The second hypothesis was that video segments
with +the AUs portrayed simultaneously would be rated higher
than segments with the same AUs portrayed in a sequential
configuration. Four encoders portrayed all configurations.

The configurations were randomly editted onto video tape and

presented to the judges. The judges used the scale of
affective discomfort developed by Gracely, McGrath, and
Dubner (1878}, Twenty=Ffive male and 25 female university

students volunteered as judges.
The results supported both hypotheses, Increasing the

number of AUs per expression led to a sharp rise in judges!

ratings. Videa segments of overlapping AU configurations
were rated higher than segments with non=coverlapping
configurations. Female judges always rated higher than male
judges.

The second study was methodologically similar to the
first study. The major hypothesis was that expressions with
only upper face AUs would be rated as more often indicating
attempts +to hide an expression.than lower face expressions.
This study contained a subset of expressions that were
identical to ones used in the first study. This alloweg for
testing of +the fourth hypothesis which stated that the
ratings of this subset of expressions would differ between
the studies due to the differences 1in the judgment
conditions,

Both hypotheses were again supported. Upper face

expressions were more often judged as portraying attempts by



the encoders to hide their expressions, Analysis of the
fourth hypothesis revealed thaf the expressions were rated
higher 1in study é than study 1. A sex of judge X judgment
condition interaction indicated that females rated higher in
study 1 but males rated higher in study 2.

The results from these studies indicated that the
nonverbal communiﬁation of facial expressions of pain was
defined by a number of parameters which led judges to alter
their ratings depending on the parameters of the facial
expressions being viewed. While studies of +the micro=
behavioral aspects of facial expressions are new, the present
studies suggest that such research is integrsal to
understanding the complex communication functions of

nonverbal facial expressions.
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INTRODUCTION

Pain is not only an almost universal experience but
data indicates its impact on western society is staggering.,
Estimates of various pain conditions indicate there are
millions of sufferers (Bonica, .1983; Loeser, 13880; Paulley &
Haskell, 1975; Main & Waddell, 1882). Bresler {(19738) found

that wup to 8@% of all patients who consulted physicians did

so for pain related problems, Treatment of pain sufferers
costs billions of dollars annually ({Brena, 1978; Loeser,
19803 Main & Waddell, 1982)}. In addition to the societal

costs recent work suggests that it is common for families of
pain sufferers to he adversely affected (Block, 1981; Block &
Boyer, 1984; Mohamed, Weisz & Waring, 1978]}.

In recognizing the enormity of the problem it must also
be recognized that we lack understanding of many facets of
the pain experience. How well individual suFFerérs, their
families, reéearchers, and society can learn to understand
and control pain will depend in l;rge part on how accurately
pain can be assessed. As stated by Melzack (1383) "The
measurement of pain in man is essential for the study of pain
mechanisms and for the evaluation of methods to comtrol pain™
{(p.1). Recognizing that the task of assessing the nature and
severity of pain 1is ultimately tied ¢to interpersonal
judgment, the present studies addressed a number of important
guestions focusing on how observers use nonverbal facial

expressions when judging another person's pain.



General Types of Pain Assessment

In keeping with a multifaceted concept of pain (Melzack
& Wall, 1965, 1982) four general types of assessment are
available for measuring pain. These methods are self=report

(including written and verbal reports), observation of tissue

damage, physiological measurement, and observation of
nonverbal behavior, Chapman et al. {1985) overviews the
self=-report, physiological, and observation of nonverbal

behavior methods of measuring pain. Tissue damage and insult
can be assessed by a wide range of medical diagnostic and
assessment techniques. Physiological measures of pain
utilize autonomic response (e.g. Block; 1981},
electromyographic measurementv[Vaughan 8 Lanzetta, 1980) and
electroencephalographic measurement (Blanchard, 1981; Chudler
& Daong, 19883). The McGill Pain Questionnaire {MPQ) (Melzack,
1975) and scales for rating the affective and sensory
gualities of pain developed by Gracely, McGrath, and Dubner
(1978, 1979) are among the best self-=report measures and both
have proven to be useful measures of pain {Gracely, 19833
Melzack, 1983). However, until recently assessment
procedures of nonverbal pain behavior have either been
isolated to research measures unique to single studies
(Ganchrow, Steiner, Kleiner & Edelstein, 1978; Leventhal &
Sharp, 1865), or have been so recently developed that the
measure has not yet gained wide acceptance (see Keefe and
Block, 1982 for a global coding system and Craig & Patrick,

188% for specific facial expressions of pain]).



While assessment of pain via self=report, physiological
measures, and tissue damage .are better developed than
nonverbal measures of pain no method is without problems.
Distortion and response bias of self=report measures are well
known (Craig & Prkachin, 19880; Kazdin, 1984). Alsoc to be
recognized is the fact that certain segments of the
population (eg. children, adults who are illiterate or lack
facility with the test language, or retarded indiQiduals] do
not have the requisite skills to properly complete a selfs=
report assessment (Craig, 1984d). Assessment of pain by
amount of tissue damage has been shown to be a poor indicator
of pain (Beecher, 1959; Loeser, 198@8; Stewart, 1977; Melzack
& Wall, 1982). In addition, physiological measures are often
reactive and intrusive (Ekman, 1982; Kazdin, 1980]), have
ambiguous meanings, display large individusl differences, and
generally have low intercorrelations among measures
(Cacioppo, Marshall=Goodell & Gormenzano, 1983]). These
problems often make interpretation of physiological data
difficult., Development of nonverbal measures of pain will not
only widen the scope of assessment but possibly will also
provide measures which will counter some of the problems
inherent in the other types of assessment.

As indicated by Harper, Wiens, and Matarazzo (1978}
studies of nonverbal behavior suggest that people use a wide
range of nonverbal cues for a varlety of interpersonal
judgments. From anecdotal accounts (Turk, Meichenbaum &
Genest, 1981; Fordyce, 13878) and clinical research (Chambers

& Price, 1967 ; Jacox, 1980 ; Johnson, 19773 Teske, Daut &



Cleeland, 1983) it is clear that the use of nonverbal cues
for assessing and describing pain is common and seen as an
importént source of infarmation (Craig & Prkachin, 1983]). It
is as yet unclear, however, what types of nonverbal behavior
are used in judging pain. For instance, even though it has
been demonstrated that observers of facial expressions of
pain can accurately judge the occurrence and intensity of
pain (Gubar, 1966; Lanzetta & Kleck, 1978; Patrick, Craig, &
Prkachin, in press) it is as yet unknown what features of
facial expressions are used by the observers in making their
judgments. The present studies have attempted to clarify
this question.

Ratiomale for Studying Facial Expressions of Pain

Attempts to describe nonverbal pain - behavior,
particularly facial expressions, can be traced back to Darwin
(1872). However, due to the only recent development of
adequate measuring techniques (Ekman & Freisen, 1878; Izard,
1979) and the complexity of facial expressions (Ekman, 1982),
work on facial expressions of pain is inm its infancy.

The decision to focus the present studies on facial
expressions of pain was based on three considerations.
First, and foremost, the question of what facial expressions
are used by judges when ratinmng a person's level of pain has
not received ény direct experimental study. The use of a
recently developed micro=analytic measurement method for
scoring facial expressions (Ekman & Friesen, 1g978) allowed

the present studies to empirically‘examine the question of



what facial expressions a judge uses when rating quaiities of
pain of another person. The utility of the Facial Action
Coding System (FACS) (Ekman & Friesen, 1978) as a source of
dependent variables which discriminate among different pain
intensities has already been demonstrated (Craig & Patrick,
1985; Patrick et a3al., in press).

Second, the face has been identifed as a potentially
rich and important source of information for assessing pain
(Craig & Prkachin, 1983; LeResche & Dworkin, 138843 Polunin,
1977). Although research has been conducted which indicated
differential effectiveness of the face, body movements, and

speech qualities as indicators of emotion (Cline, Atzel &

Holmes, 19723 Dimatteo, Friedman & Taranta, 1879; Ekman,
Friesen & Scherer, 1878), the more recent work by Ekman,
Friesen, 0'Sullivan, and Scherer (138d), Ekman and Oster

(1982), and Scherer and Ekman {1982) argues that much of the
debate regarding differential effectiveness of nonverbal
modes 1is due to limitations of research methodology and the
situational specificity of most nonverbal behavior, It is
suggested that more information on each mode of nonverbal
behavior, using more satisfactory research methods, is needed
before studying the possible differential effectiveness aof
nanverbal modes and their possible interactions in specific
situations. The present research has attempted to supply more
adequate information on facial expressions of pain,

The final reason for concentrating on facial expressions
of pain is concerned with providing a theoretical framework

for interpreting the past and present research withinm an



integrative structure. Prior research on facial expressions
of pain has been fragmented with no overriding thrust to the
research. The use of a general model for conducting judgment
studies (Rosenthal, 1982) was used to allow for an
integration of prior research with the present studies to
provide a framework for guiding further research.

Rationales for Conducting Judgment Studies of Facial

Expressions

The three rationales that have been offered by others
for studying observer judgments of facial expressions are
that the expressions serve a communicative function, that
they reflect important psychological phenomensa, aﬁd they may
have clinical wutility as a measure of treatment impact.
While these rationales share certain commonalities they need
to be differentiated as they each have unique features which
may significantly affect the research based on the
particular rationale.

The assumption that facial expressions serve a
communicative function is the most common rationale (Craig,
1878, Ekman, 1965 Keefe, Wilkins & Cook, 1984; Lanzetta &
Kleck,_ 187@; Munn, 1949@). This assumption is based on
impressions aof everday experiences in which people appear to
infer the subjective status of other people from their
nonverbal behavior, most commonly their facial expressions,
The second rationale suggests that measurements of facial
expressions may be used as depenQent variables in order to

augment data from other measures (Craig & Patrick, 1885;



Ekman & Friesen, 1868; LeResche, 1982). This rationale is
predicated on the assumption that faclial expressions are léss
prone to voluntary manipulation by the subject than either
other nonverbal behavior (Ekman, 1982) or self=report (Craig
& Prkachin, 1983). The third rationale is related to the
second but focuses on a different need. Several studies have
suggested that information gained Ffrom measuring faclal
expressions may prove to have valuable clinical wutility,

particularly as a measure of intervention impact and as a

source of feedback for the therapist (Block, 1981; Ekman &
Friesen, 1968; Ganchrow et al., 1978). The present research
has focused on the communicative function of facial

expressions.

Defined Lines of Research

Allied to the different rationales used for studying
judgments aof Faci;l expressions are the types of research
done in this area. The history of judgment studies of facial
expressions can be traced along four lines of investigation.
The first line has dealt with the question of whether
observers could make accurate judgments of emotions or pain
based on observing facial expressions (Boucher, 1969; Ekman,
1972; Izard, 1968; Langfeld, 1918; Lanzetta, Cartwright=Smith
& Kleck, 1976; Lanzetta & Kleck, 19703 Patrick et al., in
press). The second linme traces research that has attempted
to devise measurement tools for coding facial expressions
{Birdwhistell, 13852; Ekman & Friesen, 1878; Izard, 1979).

The +third line, which is related to the second, focused on

guestions concerned with what areas of the face observers use



when making judgments {Dunlap, 1927 Ekman, Friesen &
Tomkins, 19713 Hanawalt, 1944). The final line of research,
which has only recently been developed, has focused on

physiological measures of facial musculature to investigate

the role of unobservable facial muscle activity in
experiencing various emotions (Ekman, Levenson & Friesen,
1983; Schwartz, Brown & Aher, 19803 Schwarz, Fair, Salt,

Mandel & Klerman, 419763; Vaughan 8§ Lanzetta, 198@).

When combined these four lines of research represent a
broadband research front attacking the many questions asked
regarding the utility and role of nonverbal facial behavior
as these behaviors relate to the expression and jﬁdgment of
pain and emotion. The present studies were based mainly on
the first and third lines of research.

Pain Expression vs. Emotional Ekpression-

Craig and Patrick (19885), Patrick et al. (in press),
LeResche (1382), and Hyde (1985) have shown that FACS, which
was developed to study facial expressions of emotion, can be
used to study facial expressions of pain. Ganchrow et al.
(1978), in studying judgments of pain responses, used a
simple coding system reminiscent of the Facial Affect Scoring
Technique developed by Ekman et al. (1971). However, the
adaptability of methods for studying emotional expression to
studying pain expression must not hide the theoretical
differences between the concept of affect or emotion (Izard,
19713 Tomkins, 1982) and pain (IASP, 1979; Leventhal &

Everhart, 1973; Melzack & Wall, 1965; Weisenberg, 1977).



Theories aof pain and affect are different. Pain

experiences are conceptualized as comprising affective,
cognitive, and sensory components which may or may not be

closely interrelated under various circumstances (Leventhal &
Everhart, 1979; Melzack & Wall, 1982). Within theories of
pain, affect is seen as an important but not the only central
compoﬁent (Craig, 1985]). The concept of affect however is
the obvious central component in theories of emotion, the two
terms often being wused interchangeably. Tomkins (1982)
stated "I view affect as +the primary innate biological
motivating mechanism, mare urgent than drive deprivation and
pleasure, and more urgent even than physical pain" (p. 354).
A key question when discussing the use of a single

measurement tool across two different fields is how the

results based on the tool are interpreted. In theories of
affect, the focus 1is on hypotheses of the cultural
determinants, genetic contributions, and. communicative
funmctions of facial expressions {Ekman, 19783 Izard, 1871;

Redican, 1982; Tomkins, 1982). For theories of pain the data
from the same measurement method may be related to the
sources of pain, the sensory or evaluative qualities
perceived by the person, the aforementioned: hypotheses  of
emotion as they relate to pain, as well as complex
interactions of these hypothesized factors (Kleck, et al.
1976) .

It is clear then that the similarity of methods used and
possible overlapping hypotheses between research on pain

expression and emotional expression only represent a



10.

circumscribed area of joint theoretical interest between
research in these two areas. It is also evident that these
two areas are separable and deserve focused attention as.
unique topics of investigation. This shared methodology but
theoretical difference between pain and emotion will be
evident throughout the remainder of this paper.

The Concept of Facial Behavior

Whether the focus of research has been on facial

expressions of pain or affect, and regardless of <the
theoretical predilection of the researcher, within the realm
of measurement technigques the term "facial expression'" has

caused considerable confusion. Ekman, Friesen, and Ellsworth

(1282a) and 0'Sullivan (1982) point out several problems with

the terminology used in the study of the face. Ekman et al.
(19823) proposed the term ""facial behavior" to indicate
observable movement on the face. The terms emotion or

expression are reserved for the inferences one makes from
observing facial behayior. This distinction, which clearly
separates what is observed from that which is inferred, opens
the door for researchers in all areas to use common measures
of facial behavior without adopting other researchers'
inferences about what is being measured. The concept of
facial behavior reduces the debate over what is being
measured to the problem of defining what a behavior |is
without also including in this debate the gquestion of how to
interpret the meaning of the behavior, The terms facial

behavior, movement, and action will be used +to indicate



facial events that have been objectively coded. The term
pain expression will refer to inferences or general
descriptions of configurations of facial behaviors that are
presumed to represent the subjective state of the individual
who demonstrates these specified facial behaviors.

By stripping inference from observation of facial
behavior it becomes possible to compare observations from
diverse areas 1in order to investigate the similarities and
differences in facial movement which are observed, regardless
of the inferences made about these movements. It would be
possible to compare the facial behavior observed when people
were subjected to fearful or stressful stimuli. with the
faclal behavior of people exposed to painful stimuli. This
comparison could suggest the common facial behaviors in
various circumstances and identify those which are unique to
each stimulus. Within the areaza of pain research these ;nique
fFacial behaviors could also be investigated to see if they
were related to either specific qgualities of +the pain
stimulus and its sensory impact, to physiological
characteristics of the person's reaction or to the person's
subjective interpretation of the event. The present studies
have focused on the relationship between gpecific: facial
behaviors related to pain and judges' ratings of pain based
on viewing these facial behaviors.

Summary of Rationale for the Present Research

The thrust of the present research can be guickly
summarized. There is a need for more and better pain

assessment methods. Of +the four major areas where pain



assessment can be made only the assessment of nonverbal
behavior lacks any adequate measurement methods. The use of
nonverbal behaviaor in assessing pain has clinical and

experimental importance. Although several areas of nonverbal

behavior could be investigated there are practical,
theoretical, and clinical reagsons for studying facial
behavior. The relationships among certain facial behaviors

that have been found concomitant to the report of pain and
judges? ratings of the subjective states portrayed by these

Facial behaviors was investigated in the present research.



LITERATURE REVIEW

Due to the diverse research on facial expressions of
pain there is a need for a conceptual framework for examining
the strengths and weaknesses of judgment studies of pain.
The literature to be reviewed will be organized following
Rosenthal's (1982) model for conducting judgment studies.

‘This review contains four major sections. The first
introduces Rosenthal's model and outlimes how it is used to
structure the review, The second provides a system for
classifying empirical research on judgments . of pain
expression. This system will follow the model's guidelines.
The third provides a summary of the findings in each area and
a discussion of methodological issues involved in research on
facial expressions of pain, The fourth section assesses the
utility of the model based on the classification of the
empirical research and how well the model helped in

identifying new areas for investigation.

Model for Conducting Judgment Studies gof Pain

Egcept for reseérch on facial expressions that utilize
physiological recording methods, all studies of facial
behavior use observers either as coders (people trained to
‘use a specific recording device or method) or as judges
(people asked to make personal decisions based on
observations of facial behavior]. These two observer roles
may overlap but ususlly fulfill different research needs.

For instance, Craig and Patrick (1985) and LeResche (13982)

used highly trained coders, Lanzetta and Kleck (197@) wused
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maive judges as observers, and Ganchrow et al. (1878)
provided their observers with mimimal +training and a
structured scoring form,

The aforementioned studies by Craig and Patrick,
Lanzetta and Kleck, and Ganchrow et al. all investigated pain
‘epressions, but each study used a different observer role.
From the diversity of strategies the question arises as to
how best to integrate the findings. The model proposed by
Rosenthal (1382) provides an integrative framework for
assessing and conducting judgment studies. This model
provides a structure for a systematic review and for
contrasting the different observer roles and the data
collected by each method.

Figure 1 is a graphic display of the model of judgment
studies proposed by Rosenthal. The following outline briefly
describes the model's components and component interactions,
A = one or more attributes of the person exposed to a known

stimulus (eg. pain or fear).

B - the observable behavior of the person (eg. facial or body

movement, skin tone changel.

C = the judgment of the observer of the A attributes based

on perception of B (eg. rates level of pain).

A B = the study of nonverbal behavior as a dependent variable
(eg. are there a limited number of facial actions
specific to high levels of noxious stimulation?]).

B C = the primary interest is on using the encoder's

nonverbal behavior as an independent variable {eg. do



Figure 1
Rosenthal's Model for Conducting

Judgment Studies

A > B ® C
State Encodert's Decoder's
of nanverbal judgment

encoder behavior
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observers make different judgments dependent onn the
type of nonverbal behavior they see?).

A C = the primary focus is on the observer's accuracy in
identifying the attributes of the encoder (eg. how
accurately can the observers discriminate between
pain and fear states of the subjects?).

A B C = the simultaneous interest is all interactions in
the model {(eg. finding what Faciai actions relate to
specific states of the encoder and testing which facial

actions observers use to infer the state of the encoder).

Usimng this model it is possible to classify empirical
research by the particular relationship of +the components
being studied.

Clagsification of Empirical Studies of Facial Expressions of

Table 1 summarizes the recent work on facial expressions
of pain, Studies conducted prior to 1965 were not included
because they contained particularly problematic
methodological Fflaws (Ekman, 1982; Ekman, Friesen s
Ellsworth, 1982b), and often did not separate pain from the

larger focus on facial expressions of emotion. In a review of
research on facial expressions of pain conducted by LeResche
and Dworkin (1984) only one study investigating facial
expressions of pain (Chapman 8 Jones, 1944) was found prior
to 1965. Also not included in Table 1 are research summaries
of work on the physiological factors involved during the

observations of a subject receiving pain eliciting stimuli.
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Physiological research is outside the realm of the' present
model of judgment studies. If a study focused simultarneously
on both judgments of facial expressions and physiological
measures a summary of the judgment sect;on is included in
Table 1.

Summary of A = B Findings

It is evident from the studies summarized in Table 1

that research an different component relationships in
Rosenthal's model produce unique types of results
distinguishable from research on other component

relationships. The nine experiments that examined the A=B
relationship all listed specific facial features, —movements,
or areas of activity which appear to be related to facial
expressions of pain. This type of research relies heavily on
adeduate measurement of facial behavior, Comparing the FACS
coded data (Craig & Patrick, 19853 Hydé, 1985; LeResche,
19823 Patrick et al., in press) to the more global coding of
Ganchrow et al. (1978} and Leventhal and Sharp (1965) and the
limited range of Keefe and Block (1982) highlights the gains
in comprehensiveness and specificity when using sophisticated
coding system versus global or limited coﬁing for this type
of research,. With the exception of the Keefe and Block
(1982, exp. 1) finding that grimacing was not correlated with
the patient's pain rating all other experimental studies
Found that facial behaviors were significantly related to
measures of the patient's aor subject's pain. Ganchrow et al,

(1978) =also found that the state of the subject affects the

facial behaviors demonstrated during painful stimuluation.



Table 1

Summary of Empirical Research on Judgments of Facial Expressions
of Pain Categorized using Rosenthal's Model

a

Author A B C Ss Coders Judges Relia- Findings
State Nonverbal Rating in A in B inC bility
Subject Behavior of
Model of Subject Judge
Segment
A-B
Craig & Cold pressor. FACS 72 F 1F 71% RUs 6,7,10,12,25,26,27,43&
Patrick Gracely scale of 1M overall 45 discriminated baseline
(1985) Affective Discom- . 85% for fram hand emersion. AUs
‘ fort used as signif., described as eyes narrow
self-report. AUSP, upper lip pull, ‘pulling
Ss exposed to lips oblique, mouth open,
modeling influence. . eyes closed or blinking.

Sig. tolerant & intolerant
modeling effect on self-

report.
Ganchrow Cold pressor. Coders rated 24 F 4 F Not Pain tolerance lower for
Steiner & Self-report pain glcbal level 8 M 2 M given. depressed group. At neutral
Kleiner 0-10 scale. of pain & affect. 16 depres depressed group had higher
{1978) Hamilton Depress. patients freq. corrugated brow,
scale & self-rate 16 normal squinting, closed eyes &
depression 0-100. volunteer turned down mouth. During

pain depressed group had
higher freq. of squinted eyes,
turned down mouth & compressed
lips. Coders rated both groups
in more pain during pain than
base.

@ As the sole focus of this table is on facial expressions it would be redundant to list facial expressions under “B". Instead, either the method
of measuring facial expressions or specific characteristics of "B", besides facial expressions, will be given.

b AU = Action Unit. This is a term used by Ekman and Friesen (1978) to describe movements of specific facial muscles.

8l



Author A B Ss Coder Judge Relia- Findings
in a in B in C bility
Hyde Ss were chronic FACS. Global coders 60 F FACS FACS Males rated globally as less
(1985) _back pain pats. rated overall 60 M 2F 78% expressive. No difference on
who received a expressiveness. 1M overall. self-report scales. No sex
range of motiaon Global Global differences for AU frequency.
test. Pats. 1F ratings Overall MANOVA found AUs 2,4,
instructed to 1M inter- 6,7,10,12,25,43 & 45 siqg.
hide & pose class different amongst baseline,
pain express correl. pain, masked & posed segments.
for one segment. = 0.92. Post hoc analysis found a) AUs
Self-report MPQ 4 & 43 sig. more in pain than
Gracely scales. base. b) AU 45 sig less during
masked than base. c) AUs 4,6,
12 & 43 sig. more & AU 45 sig.
less in posed than base. d) AU
25 sig more & AUs 4,6 & 12 sig
less in pain than posed.
Keefe & Ss rated pain 0-10 5 codes for static 13 F 2 Effect- Correlation of guarding &
Block prior to assess & dynamic states & 14 M ive % grimace with other behaviors
(1982) of static & concamitant behavior 80-96 was highest. Correlation of
dynamic states. codes for guarding, pain rating with all behaviors
Exper. 1 All Ss had chronic bracing, rub, grim— except grimace was sig. Mean
low back pain. acing & sighing frequency of combined behaviors
: sig. higher during movement
than static assessment.
Keefe & Ss were either Same as in BExper. 1 10 Ss Blind Not All behaviors sig. higher in
Block pain patients, in each to Ss given pain patients than controls,
(1982) normal or depress. group. status except bracing which was not
controls. All . sig. different between pain
Exper. 4 were assessed as patients and normals.
See also in experiment 1.

in B-C below.



Author A B Ss Coder Relia- Findings
in A in B bility
Keefe Ss were low back Same as in Keefe 32F 2 91.9%. Total pain behaviors sig.
Wilkins & pain patients & Block (1982). 48 M related to pain ratings. Sig.
Cook receiving neuro- more total pain behaviors dur-
(1984) surgical evaluation. ing movement than when still.
Ss rated pain on Mult. regress. found number of
0-10 scale. operations predicted total pain
behaviors, guarding & bracing.
Exam findings predicted total
pain & guarding. Duration of
pain predicted guarding. No
patient characteristics
predicted rubbing, grimacing &
sighing.
LeResche Still photos of FACS 7Ssin 1F None Indices of pain were AUs 4,6,7,
(1982) unanesthetized 16 photos 11,20,25,26,27 & 43. AUs
. people experiencing described as brow lower, horiz-
pain from acute ontal lip stretch, closed eyes
severe trauna. mouth open, cheeks raised, eye
lids tight & nasolabial furrow.
Leventhal Hours in labor & Birdwhistell 1 F - 2F 75.5% Brow, forehead & eye movements
& Sharp cervical dilation. coding system mean sig. increased with dilation
(1965) (1952). agree & hours in labor.
over
sig.
moves.
Patrick Ss received shocks FACS 30F i1F 74% Sig. AUs discriminating highest
Craig & while exposed to 1M overall shock fram baseline were AUs 4,
Prkachin models. Used Gracely 84% for 6,10 & 45. Frequency of AUs
(in press) scale of Affective sig. AUs. sig. higher in tolerant than
Discomfort. intolerant or control condition
See also Au frequency sig. greater in
A—C below. pain threshold or high shocks

than baseline.

"0¢



Author A C Ss Coder Judge Relia- Findings
Segment in A in B in C bility
A-C

Gubar Anticipation of shock Judges yocked to Ss 23 47 N/A Experienced Js better at

(1966) or reward. & could avoid shock knowing when to respond.
by making correct Naive Js failed to discrim-
judgments of S's inate between shock &
condition. Js were reward trials but experienced
naive or experienced Js made accurate discrimina-
with shock. tions.

Kleck, Received no/med/high Judges rated shock 20 M 3F Kendalls Hypothesized.shock level X

Vaughan, shocks alone or 0-100 scale. 1M coeff. experimental condition did not

Cartwright- being ebserved. of con-  reach sig. For self-report main

Smith, Rating of shock cordance effect for shock level but hypo

vaughan & 0-100. Ss were p .001 thesized shock level X condi-

Lanzetta selected as high tion was not sig. Less discom-

(1976) or low self-monitors. fort judged in cbserved vs

alone condition.

Exper. 1

Kleck et al. Replication of Replication of 40 M 3F Same as No sex effect. Less discom-

{1976) cont. exper 1. No experiment 1. 3 M above fort judged in observed vs

selection for high alone condition. Self-report
exper. 2 low monitoring. rating lower when observed
than alone.

Lanzetta Anticipation of no/ Js indicated if Ss 9 M 9 M None Js made fewer errors judging

Cartwright- low/high shock were anticipating given expressions under demonstrative

Smith & under instructions shock & its level. than hide or baseline

Kleck to be demonstrative Js observed self & conditions

(1976) or hide facial others. All Js

expression or were also Ss.
exper. 2 baseline

“ic



Author A o Ss Coder Judge Relia- Findings
ina in B in C bility
Lanzetta et al. Anticipation & Js rated intensity 10 F 2F .90 mean No sex differences in
(1976) reception of low/med on 0-100 scale. 10M 6 M correl. expressions. Posing had sig.
cont. high shocks. Posed for test effect on Js ratings of shock.
no pain & intense retest Sig. posing X intensity. Ss
exper. 3 pain. Rated pain reliab. reported lower pain in pose
0-100. ‘ "no pain” vs pose "intense
painll.
Lanzetta Anticipation of mod. Js viewed tape of 12 M 12 M None Js could discriminate shock
& Kleck level shock or no self & others. Js given vs no shock facial express-
(1970) shock. received shock if ions. Ss who made few
incorrect. judgment errors were them-
selves difficult for others
to judge. Those making many
judgment errors were
relatively easy for others
to judge.
LaRusso Ss receiving shocks Js viewed tape & 2 M 24 N/A Group X tape condition. Pats.
(1978) or simulating scored segments as 2 F paranoid more accurate with genuine
receiving shocks. real or similated. 24 expressions than contols.
Half of Js received normal Patients viewing simulated
single shock. contols expressions less accurate
than controls. Contols
viewing genuine express. were
less accurate than when
viewing simlated expressions.
Patrick et al. Videos of Ss- receiv- Js given analgesic, 30 F 15 F None Js rated Ss receiving higher
(in press) ing shocks while hypersensitive, or given shocks to be in more pain.
exposed to tolerant control instructions. Instructions to Js has sig.
See also intolerant or Rated Ss on 7 pt. effect at highest shock level.
A-B above contol models. scale of discamfort. Js rated tolerant Ss.to be in

more pain than other two groups

Mult. regress. showed AUs 4,6,
10 & 45 sig related to Js
ratings.

~ae



Author A B o Ss Coder Judge Relia- Findings
in A in B in C bility
Prkachin Videos of Ss receiv- Js rated shocks as 27 F 15 F SpT Js discriminated shock levels.
& Craig ing shocks while low/med/high & analysis Discrimination between high &
{1985) exposed to tolerant rated Ss' overall Lx value med shocks easier than med &
intolerant & control distress & difficul- non-sig.  low. Modeling affected Js
model ty in rating S. rating of intensity. Js glabal
ratings of distress differed
amongst modeling groups. Js
ratings of difficulty sig.
different across modeling
groups.
Prkachin Videos of Ss receiv- Js given analgesic 30 F 15 F N/A Js discriminated shock inten-
Currie & ing shocks while hyperanalgesic, or 15 M sity. Js' ratings differed
Craig exposed to tolerant control instructians across model conditions. Sig.
(1983) intolerant & control Rating pain on 7 pt. shock X model which showed
models. Rated pain scale. most sig. differences at high
on 7 pt. scale shock. Js rated face as more
important than body cues.
No difference due to sex of
judge. Hypersensitive instruct.
lead to higher judgment of pain
B -C
Block Videos of spouses Non-patient spouses Not 16 Not Spousal judges & neutral
(1981) or confederate & neutral observers given spuses  given cobservers rated pain express-
displaying pain judged expressions 2 ians as more pain than neutral
or neutral express- on 11 pt. scale. neutral for both their spouses & the
ion on cammand. observers confederate.

Spouse was pain
patient.

¢C



Author B C Ss Coder Judge Relia- Findings
in A in B in C bility
Boucher Still photos of Judges rated photos Photos 47 Not Chi square test indicated
(1969) faces previously as fear; sadness/ fram given distribution of judgments
judged to show sorrow; actual pain previous differed sig. fram chance
fear/suffering; research for 36 of 39 photos.
fear; distress,
as well as
psychiatric
controls
Keefe Coding was done Js used 11 pt scale, Not 9 Not Total level of coded pain
& Block for 22 video visual analogue & given given behaviors sig. correlated
(1982) segments using Gracely scale of with all 3 types of Js ratings.
system fram sensory distress. Guarding & grimacing correlated
See also experiments in independently with all 3 pain
A-B above A-B above. rating scales used by Js.
Von Baeyer, Videos of low or Js rated video on 21 Not 4 F Not Js in high condition gave sig.
Johnson & high nonverbal item visual analogue given. given higher pain concern scores.
McMillan pain expressions scale. Js were Pre- Js did not differ in rating
(1984) by patient. senior undergrad. test need for aid or support for
Verbal content was nurses. was patient. In high condition
Exper. 1 standard. Male done. neg. correlation between
doctor & female experience and pain concern.
patient were acting.
Von Baeyer et al. Same as above Js rated videos on Same 88 F N/A Face & body movements & voice
(1984) except low/med/high 16 items using 6 pt. as tone were rated as sig. diff-
expressians. scale. Js were above erent between high & low with
Exper. 2 divided into low/ no med. in between. Js ratings
med/high nurturance. pre- increased monotonically with
test increases in pain display.
for med. Sig. interaction between

nurturance and pain express-—
ion an solicitude scale.

4
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Brow furrowing, eyes tight and/or closed, mouth open,
and 1lips stretched (upper 1lip pulled up or lips pulled
horizontally or obliquely) are the genersal findings of these
studies. The consistency of these findings is remarkable for
such a small number of studies, given the fact that five very
different clinical and experimental pain conditions were
studied ( cervical dilatiom/hours in labor, chronic low back
pain, cold pressor, electric shock, and photos of
unanaesthetized people experiencing acute severe traumasj.
Also of note is +that four different methods of coding
nonverbal facial behavior were wused. Althoush in its
infancy this research appears to provide a good beginning
towards the identification of possible systematic facial
expressions of pain.

Limitations of A = B Research

LeResche (1982), in an uncontrolled case study, provided
the weakest of the studies. waever, it is interesting to
nmote the similarity of her findings to the general findings
in the ares. While the variety of facial coding methods
could be seen as a strength of this area the tremendous
variablility in comprehensiveness and specificity between
methods could be artificially increasing the overall
consistency of the findings. For instance, the findimgs by
Leventhal and Sharp (1965) are open for interpretation as
FACS coding of the brow, forehead, and eyes uses 10 AUs (AU
or Action Unit is a term used by Ekman and Friesen, 1978, to

describe movements of specific facial muscles) for coding
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movement in these areas, only five of which are idenfiFiéd as
relating to pain in research using FACS. It must remain
uncertain if Leventhal and Sharp reported the same facial
behaviors as FACS based research even though there is
agreement that the upper face expresses important pain cues.
Keefe and Block {13882) used a predefined set of facial pain
behaviors, Using é predefined set of behaviors precluded the
possibility of finding other facial behaviors which may have
been powerful indicators of pain. Also, the description of
"grimace'" given by Keefe and Block is not in accord with the
FACS descriptors found in other A=-B research.
Summary of A = C Findings

Before discussing the results of A=C research it is
important to recoénize the role of cqmponent B, or the
sub ject's nonverbal behavior, in the A=C relstionship. The
critical difference between A=C research and the other areas
of research is that the nonverbal. behavior of the subject is
not measured even though it is the sole source of direct
information from the subject that is available to the judge.
The scole focus of A=C research is on whether judges, given
access solely to the nonverbal Eehavior of the sub ject, can
accurately rate the state of the subject.

The findings of studies focusing on the A=C relationship

indicated, in broad terms, that judges could make
discriminations between facial exéressions of subjects
anticipating a shock or no shock (Gubar, 1966 Lanzetta &
Kleck, 197@) and amongsf facial expressions related to

different levels of shock intensity (Kleck et al., 13976, exp.
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13 Lanzetta et al., 1976, exp. 3; Patrick et al. in press;
Prkachin & Craig, 1983; Prkachin et al., 1883). Several
subject and judge manipulations were found to affect judges'
ratings. Judges ‘rated subjects who were observed to be in
less discomfort than subjects who were unobserved (Kleck et
al., 1976, eXP. 1 & 2). Modeling influences on sub jects
altered judges' ratings (Patrick et al., in press; Prkachin &
Craig, 1985; Prkachin et al., 1983). Instructions given to
subjects to alter their facial expressions affected judges'
ratings (Lanzetta et al., 1976, exp. 2 & 3; LaRusso, 1978).
Information given to judges regarding the state of the

subject led to differential judge responses (Patrick et al.,

in press; Prkachin et al., 1883}, The present state of the
judge {normal or paranoid) affected their ability to
discriminate between spontaneous and simulated pain

expressions (LaRusso, 1978). Finally, giving judges repeated
experience with the pain stimulus increased their accuracy

{Gubar, 19668) while a single exposure did not (LaRusso,

1978]).
The findings regarding the A=C relationship are

instructive 1in three areas. First, it is obvious that
judgment outcomes are sensitive to an array of social,
instructional, and knowledge factors. Social, instructional,
and knowledge factors when applied to the subject appear to
affect judges' ratings. Judges'! knowledge of the subjects!
state and whether the judges were paranoid or not also

affected judges' ratings. Second, the studies to date have
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focused oaon the felative magnitude of the effects of the
various manipuiations and not on the absolute accuracy. That
is, research has shown discriminable results across levels of
most manipulations but almost no information regarding how
close the judges came to rating the subjects' state as
defined by the subjects' self=report or to +the absolute
magnitude of the stimulus. Kleck et al. (1976) in both their
experiments on the effects of subjects being observed or
unobserved gave self=report and Judées' ratings of pain
intensity that suggested that, regardless of condition, self=
report far exceeded judges' ratings for mid and high

intensities but judges' ratings far exceeded self=report at

zero intensity. Lanzetta et al. (1978, exp. 3) also
indicated large discrepancies between judges'' ratings and
selfereport during posed "intense" and posed ''mo pain"
conditions. Judges again were consistently lower than selfs=

report except for posed "intense'" at low shock levels where
the ratings were similar. The major clinical question which
arises from these results is what differences in pain
management efficacy are there between management based on
judgments of relative difference versus judgments of absolute
accuracy? More research 1s needed in order to adequately
address thils question,

The final area where the results from A=C research are
instructive. is in the area of individual differences.
Lanzetta and Kleck (1979) and Kleck et al. (1978} pointed out
that there were substantial differences in judges?®

reliability across subjects. Some subjects were reliably
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judged, while for others judges showed little reliability.
This variability is probably due to both individual
differences in subjects'! facial behaviors as well as judges'
ability to make certain discriminations. The amount of
individual difference in subjects' nonverbal behavior is best
portrayed in the research by Patrick et al. {in press).
Patrick et al. found that 55% of the variance in judges'!
ratings could be accounted for by changes in four specific
components of the subjects' facial expressions (AUs 4, 6,
142, and 45). While this is an impressive result for just
fFour faclal behaviors it also indicates that the source of
45% of judges' variance is left unaccounted.

Limitations of A = C Research

The intent of A=C research within the model is to study

how well judges map the state of the subject and what factors

other than nonverbal behavior may affect this mapping. Two
problems in the reviewed literature have limited the
fFulfillment of this intent. First, only Kleck et al. (1976,

exp. 1 8 2) and Lanzetta et al. (exp. 3} used identical self=
report and judges' rating scales which would allow for direct
comparison between these scales. As noted inm the findings
abave there were major discrepancies between the subjects?
and judges' ratings. Unless further attention is paid to the
issue of accuracy this discrepancy will remain unclarified.
Second, the measurement properties of most of the measures of
the subjects'® state are not well known, The Gracely scale of

affective discomfort has research supporting its measurement

«
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properties (Gracely et al., 1978, 1979]). While in common
use, the serial rating scales (eg. 1=1@80) often lack adequate
support for either their reliability or validity {Gracely,
19823 Tursky, Jamner & Friedman, 1982). Thus, although such
scales have proven useful for allowing subjects' and judges'
ratings to discriminate events it is unknawn what the
parameters are for such discriminations. It is particularly
important to specify what is being assessed when studying
pain because of its multidimensional nature (Chapman et al.
1985). This need for specificity is indicated by Gracely et

al. {(1978) producing separate affective and sensory scales

and the MPQ being divided into sensory, affective, and
evaluative subscales (Melzack, 1975; Prieto & Geisiger,
1382]). The lack of specificity in the research to date

hinders a clear interpretation of what aspects of pain the
judges are rating.

Twa factors limit +the generalizability of the A=C
research. Electric shock is the only pain stimulus used.
This is clearly an insu#Ficient base for generalizing results
from this area (Harris 8 Rollman, 189833 Turk et al., 189833
Wolff, 1971}. Also, very 1little has been done <towards
studying the attributes of the judges and haow they may
contribute to the judges' ratings. Only the sex of judge
(Kleck et al., 1976, exp. 2; Prkachin et al., 1983) and
judges?® experience with the pain stimuli (Gubar, 13866
LaRusso, 1978) have been studied, with there being no effect
for sex of judge. Although a number of judge attributes may

prove to be important the research by Von Baeyer et al.
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(1984) regarding the B=C relationship would suggest that
plausible attributes to study would be judges'! work

experience in rating pain and level of nurturance.

Summary of B C Findings

The model's major criterion for studying the B=C
relationship 1is that there is experimental control over the
nonverbal behavior shown to the judge. This permits
specification of the nonverbal (ie. facial) behaviors to be
used as stimuli for the judges and is‘an independent issue
from +the wmanipulation of the subjects' state which |is
hypothesized to alter their nonverbal behavior, If +this
criterion wasistrictly followed only Boucher [1969j and Keefe
and Block (1982) would have been included in Table 1. Block
(1981) and Von Baeyer et al. (1984} were included because
they made same attempt to control or define the nonverbal
behaviors shown to the judges although they did not specify
the explicit parameters of these behaviors.

The findings suggest that direct manipulation of the
nonverbal facial behavior of the subject can lead to
alteration of the judges' ratings independent of explicit
manipulation of the subjects'! state. fhe studies 1indicated
that judges <can differentiate between levels of pain and
neutral facial behavior (Block, 1981; Von Baeyer et al,,
1984), between fear, sadness/sorrow, and actual pain facial
behavior (Boucher, 1969}, and that pain related behaviors,
especially grimacing and guardiqg behaviors, correlate with

three types of judges' rating scales (Keefe & Block, 1982,
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expe. 4.

Limitations of B = C Research

As stated above only Boucher (1969), and Keefe and Block
(1982) came close to fulfilling the requirement for B=C
research of specifying the nonverbal behavior viewed by the
judges., By comparison to the specificity achieved in coding
nanverbal behavior in A=B research it is evident that the
research by Boucher, and Keefe and Block only barely meet the
levels of specificity and comprehensiveness obtainable by
current coding systems such as FACS. The results of all B=C
stﬁdies must be viewed as somewhat inconclusive due to the
lack of specifying particular facial behaviors which affected
the judges' ratings. Thus it is not known if judges focused
on the Uupper or lower face movements, an lip or eye
movements, or some complex of facial behaviors,

It is also disturbing to note that no data were given
regarding the reliability of the coding done to specify the
nonverbal behaviors used. Without such data it is unknown
how well the facial behaviors fit the description of pain
expressions used to describe the nonverbal behavior seen by
the judges. From the perspective of fulfilling the
conditions of Rosenthal's model this is - a seriocous problem,
Thus, even though the B=C research used a variety of judges,
which is important, the lack of specificity of the nonverbal
behaviors viewed by these judges means these studies have not
adequately fulfilled the intent of the model's guidelines,

General Summary of Reviewed Research

A=B research has moved generally from molar *to more
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molecular caoding of facial behavior with a concomitant
increase in coding comprehensiveness. Specific facial
movements have been found to discriminate amongst different
pain states and pain versus non=pain states. A=C research
has shown that judges can discriminate among various pain
states of the subjects, =although, as expected from the model,
what cues the judges use for their discriminations 1is not
knaowne. It has also been shown that judges’? ratings are
affected by a variety of soccial, instructional, and knowledgé
factors, Electric shock is the only pain stimulus used ¢to
date in this research, B=C research indicated that judges'
ratings do vary as a function of the facial behaviors shown
to them. However, due to a lack of specificity these facial
behaviors are not well defined. Also, as expected from the
model, this research does not tie specific facial behaviors
to the subjects'! state. Overall the model's basic component
Pelation;hips have been investigated, albeit the quality and
focus of the research was variable,.

The research by Patrick et al. (in press) and Keefe and
Block (1982) which was listed in Table 1 as investigating two
types of relationships, A=B and A=C, and A=B and B=C
respectively, will be the focus of the finmal summary remarks.

At first glance it may appear that these two studies could

have been used to investigate more complex component
relationships. However, this 1is not the case, Wwhat the
studies revealed was that simply studying the simple

component relationships separately was not enough to
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guarantee that direct comments could be made abﬁut 'more
complex relationships. In the Patrick et al. study it was
not possible to take the separate A=B and A=C research and
make a clear statement about am A=8=C complex relationship
due to using a signal detection design in the A=C part of the
study, a judges' rating scale that was different than the
sub ject's selfsreport, and the testing of +the judge's
accuracy being collapsed across sub=pain to pain tolerance
stimuli segments,

In the Keefe and Block series of studies differences in
sub ject samples, limited assessment of the subjects' state,
and focusing on the correlation between coded behavior and
multiple judgment rating scales interfered with attempts to
make a statement about the larger relationships than those
directly addressed in the studies.

The difficulties of dealing with the complexity of the
entire model is recognized. In developing the present
research, careful attention was given to the design of the
experiments so that they could be clearly integrated into the:
overall framework of this model.

Evaluation of Rosenthal's Model

At this point it is possible to provide a tentative
evalution of Rosenthal's model for conducting judgment
studies, This section will profile the strengths and
weaknessess of the model.

Strengths

From use of the model to date three areas aof strength

have been identified. First, the fact that prior to this
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research few of the reviewed studies had been cited together

indicates that the model 1is powerful enough to allow
previocusly divergent research to be organized into ™ a
systematic structure. A benefit of this structure is that

several specialty areas can be identified (eg. the A=B
relationship). The just completed review of the 1literature
is an example of the benefits of the identification of these
specialty areas of research. Using the model allows for the
integration of research on special topics so that larger and
more coherent statements can be made on specific issues than
if the research was left unstructured.

The second strength is that the model sets guidelines
for what should and should not be included in or expected
from research in a particular area, As pointed out in the
general summary of the research it was expected that if the
question of interest is focusing on the cues used by judges
then B=C research is the place to look. However, as revealed
above, the B=C research to date does not meet this
expectation and in not meeting this expectation one of  the
weaknesses of +this area of research was identified. This
example demonstrates that the expectations of the model not
only help in deciding where to search for research on a
particular gquestion but also helps in evaluating the research
pertinent to a specific question.

Finally, this model has proven useful for gaining a
fuller appreciation of the intricacies of studying judgments

of nonverbal facial behavior. The problems in wusing the
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Patrick et al. (in press) and Keefe and Block (1982) studies,
both of which focused on two types of component
relationships, for discussing the more complex relationships
suggested by the model highlights some of the intricacies of
researching this area.

Model relationships not yet addressed

As is obvious by now the major area not yet researched
is the A:BgC_relationship, with, as mentioned earlier, the B~
C relationship awaiting more solid research. Research on the
whole model is critical if links between the model's segments
are to be forged so that it is possible to evaluate the
interrelationships between the A=B, 8=C, and A=C caomponents.
This would allow for a proper evaluation of the model's
utility for guiding research in the  area of studying
judgments ‘of facial behavior,

Weaknesses

Besides the fact the model as a whole has not been

tested, which is not a weakness of the model per se but

rather a caution that the model's utility is wunknown, there
are two weaknesses in the model. The first weakness 1s that

the model has no explicit conmections to other areas of
related research. Thus' the model stands in isolation to work
done on physiological factors related to either enmcoding of
facial behavior (Lanzetta et al., 1876) or making judgments
(Bandura & Rosenthal, 1965; Block, 1981; Vaughan & Lanzetta,
1879), or to vocal factors as other indicators of the
subjects!' state (Cline et al., 1872; Ekman et al., 1984).

Cognitive research dealing with such issues as selfs
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observatior. of pain behavior (Bandler, Madaras & Bem, 1968)
and judgment heuristics (Kahneman, Slovic & Tversky, 1982)
are other areas to which the model may need to be connected.
The trend suggested by these examples is that each genersl
component could be broken down into several subcomponents and
research would focus on the relationships amongst the
subcomponents.

The second problem with the model is its unidirectionsl
character. The model is not formulated to represent

reciprocal interactions which, from such perspectives as

sacial learning theory (Bandura, 1977]), are critical in
explaining ongoing human social behavior. While the model
does not represent reciprocal interactions it is not
incompatible with this perspective, ana could constitute a

component of an interactional model.

Conclusions from evaluating Rosenthal's model

At present the model appears to be well suited to the
type of research that has been conducted on judgments of pain
based on viewing facial behavior, It has served well in
structuring the review of the literature and suggests several
interesting questions, It would appear that the limitations
of the model have not yet become a serious issue as, other
than the possibility of connecting the model to the
physiological data available, the necessity for decomposing
each component is not yet critical. Also, since the research
to date has not been able to deal completely with the whole

model it is unlikely that the model will presently become
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eclipsed by a more reciprocal model. Therefore the model
will be used for describing the design of the present studies

and in discussing the results.
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HYPOTHESES

Prior research has pinpointed the occurrence of certain
AUs as important with regards to subjects' facial displays of
pain (Craig & Patrick, 1985; Hyde, 1985; LeResche, 1982;
Patrick et al., in press) as well as judges' ratings of pain
(Patrick et al., in press]. The two studies reported here
examined a number of critical features of facial expressions
of pain which could play significant roles in leading judges
to rate a subject as experiencing pain.

In these studies those AU configurations that have been
found related to pain were systematically varied in order to
measure the impact of these AU conFigurations on judges!
ratings of the encoders'! facial expressions of pain. Within
the Jjudgment model this research was concentrating on the B=C
relationship. As discussed in the literature review, the
research to date studying the effects of nonverbal facial
behavior on judges' ratings has been solely correlational and
wanting of tight control over the stimuli viewed by the
judges. These studies were the first attempts to
experimentally control facial behavior of pain at a microe
behavioral level.

The major factors addressed were 1) the impact of
increasing the complexity of specific AU configurations on
judges! ratings of painj 2) the effect of overlapping versus
nom=overlapping AU configurations on judges' ratings; and 3)
the role of upper and lower face AUs as cues of encoders!'

attempts to control their facial expressions of pain.
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Previous research has shown there to be no sex of judge
effect with regards to rating levels of pain (Kleck et al.,
1876; Prkachin et al., 1883). However, the lack of
experimental control over the facial expressions viewed by
the judges still leaves open the guestion of whether there
are sex differences between judges that are specific o
certain types of facial configurations. These findings in
pain judgments are also in contradiction to general judgment
research using facial expressions of emotion which
consistently have found sex of judge effects (see Hall, 1979,
1984 for reviews). Thus sex of judge was included as a
subsidiary factor in the present studies.

Due to limitations on the sample size of encoders, which
will be discussed shortly, no sex of encoder factor will be
examined as it is not appropriate to construe the small
sample as representative of either sex (stark=Adamec &
Kimball, 1984),

Hypothesis 1 z Impact of the Complexity of AU Configurations

The initial question investigated was concerned with the
effects of increasing the complexity of the AU configurations
(i.e. by increasing the number or AUs per configuration) on
judges' ratings of the encoders! expressed level of pain.
From previous research i1t has been demonstrated that judges
can discriminate amongst facial expressions of subjects
receiving various levels of painful stimulation (see the A=C
research in Table 1). It has also been shown that, at a

global level, it is possible to manipulate facial expressions
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in ways that alter judges' ratings (see the B=C reséarcH in
Table 1). However, this research has made very few inroads
into the question of what specific facial movements judges
use in making their discriminations.

Despite large intra= and inter=individual variations in
AUs displayed, research by Craig and Patrick (1985), Hyde
(1985), and Patrick et al. (in press) has revealed a
consistent set of pain=erelated AUs.- From a total of 44
possible AUs the only Action Units that have discriminaﬁed
pain and non=pain states are AUs 4, 6, 7, 18, 12, 25, 43, and
45, with AUs 4, B, 7, 19, and 45 appearing as a core
constellation of AUs since they all appeared in each of the
above three studies which focused on cold pressor, shock, and
low back pain.

This core constellation of AUs also contibuted to
judges? attributions of pain, Patrick et al. {in press)
found that a multiple regression equation containing AUs 4,
8, 14, =and 45 had a mean multiple R = @.78 1in predicting
judges' overall ratings of pain. This correlation between
the core AUs and judges'! ratings does not indicate a clear
causal relationship between the core AUs and judges' ratings.
A possible causal relationship could not be investigated by
Patrick et al. as the core AUs were embedded in am ongoing
stream of other AUs which did not allow for direct
manipulation of the these specific AUs. The complexity of
the AU configurations and lack of knowledge regarding how
judges made their ratings leaves open the possiblility for

third variable factors which could account for the
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correlation between the core AUs and judges' ratings.
Factors which could possibly account for the multiple
correlation between the core AUs and judges' ratings are 1)
the core AUs occurred with other AUs which could have been
important cues faor interpreting the significance of the core
AUs; 2) there may be subtle changes in AU configuration
patterns which were not detected by analysis using only +the
frequency of AU occurrence; and 3) there were uncoded and
uncontrolled head and body movements which could have been
used as cues by the judges. To eliminate these sources of
ambiguity in interpreting the role of facial actions as
determinants of judgments of pain AUs 4, 6, 7, fﬂ, and 45
were isolated from all other AUs and presented systematically
to judges in order to investigate their causal effects on
judges' ratings. _ It was hypothesized that the more of these
core AUs contained in a facial configuration the higher would
be the judges' ratings of the encoders' pain.

Hypothesis 2 = Overlapping versus Non=Overlapping AUs

i

The above mentioned hypothesis 1is based on the
assumption that the simple occurrence of pain=related AUs
allows judges to discriminate among facial expressions
related to different levels of pain, Ekman {1982b]), and
Ekﬁan and Friesen (1978) asserted that the critical factor
that judges wuse in rating an AU configuration is not the
occurrence of particular AUs per se but whether the AUs have
a temporal overlap or not. In particular, Ekman and Freisen

contend that the AUs must have overlapping apices (an apex is
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the span of time during which an AU is at its mostl intense
level for that particular occurrence) before the AUs will be
perceived as an unitary global expression. Following Ekman
and Friesen's argument it is suggested that it is necessary
for potentially relevant AUs to be perceived by judges as
unitary expressions in order for the judge +to rate the
expression. In describing the occurrences of core AUs
Patrick et al,. {in press) indicated that the core pain=
related AUs tended to overlap in various combinations during
painful stimulation. It was not passible to test the
importance of the AUs having overlapping apices with regards
to judges! ratings because of the concurrent presence of
other AUs, lack of comparable segments containing AUs with
and without overlapping appices, and insufficient coder
reliability in measuring AU apex onset and offset. It was
hypothesized that video segments in which the AUs had
overlapping apices would be rated as displaying more pain
than segments where the same AUs did not overlap.

Hypothesis 3 - Hidden vs Non=Hidden AU Configurations of Pain

The guestion of how well people can control their facial
expressions and haow opservers deal with such expressions has
been of interest with regards to emotional expressions (Ekman
8 Friesen, 1969, 1975) and pain (Lanzetta et al. 19763
LaRusso, 1978). In this area of research a distinction has
been made between volunfary {(controlled) and involuntary
(uncontrolled) movements. Clinically this distinction is
relevant to stu&ying deceptive and stoical behavior. Since

both types of behavior are dependent upon whether people can
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or cannot control their behavior it is likely that research
on either stoical or deceptive behavior will relate to the
other type of behaviar.

A distinction between hidden and non=hidden {(voluntary
and involuntary facial movements) expressions can be made on
a physiological as well as a clinical, observational basis,

The control of facial muscles of expressions is through the

seventh c¢cranial nerve or facial nerve (Diamond, 1979;
Hjortsjo, 1969). The branches of the facial nerve to the
upper and lower face are different, The upper face |is

primarily innervated by the temporal and zygomatic branches
while the 1lower is innervated mainly by the Euccal and
mandibular branches of the facial nerve (Anderson, 1983;
Diamond, 1979). In addition, the central nervous system
substrates of +the upper branches differ from that of the
lower branches. The temporal and zygomatic branches are
sub ject to bilateral brain imnervation while the lower face
branches receive contralateral innervation (Diamond, 1979;
Rinn, 1984]). Contralaterally innervated muscles tend to be
under greater voluntary control than bilaterally innervated
muscles (Rinn, 1984). It would seem reasonable to assume
that upper face movements are under less voluntary control
{ie cannot be hidden or controlled easily) than lower face
movements.

Ekman and Friesen (13975) in discussing facial movements
that can be more or less controlled during deception

repeatedly pointed +to upper face actions as the least
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controllable actions, In describing where to Find'cueg of
the person's actual emotional state when they are trying to
be deceptive, Ekman and Friesen suggested that the upper face
is the most consistently revealing area to look for cues of
the person's actual emotional state.

The above arguments indicate that upper and lower face
movements can be classified with regards to their ease of
control by the éncoder. It was not known if naive judges
use this distinction to differentially rate upper and lower
face configurations as indicat;ng attempts by the eﬁcoders to
hide their facial expressions. It was hypothesized that
judges would discriminate upper face configurations as more
often indicating attempts by the encoders to hide their
facial expressions of discomfort than lower face
configurations.

Hypothesis 4 = Effects of Judgment Context on Judges! Ratings

The purpose of the fourth hypothesis was to investigate
the effects of the judgment context givenmn +to the judges
regarding the state of the encoders. From prior research
studying the AsC relationship (Patrick et al., in press;
Prkachin et al., 1983) it was found that infaormation given to
the judges regarding the subjects' state affected the judges'!
ratings of the subjects' pain. Lanzetta et al.A (19786)
demonstrated that judges easily discriminated between facial
expressions of the subjects when they were trying to pose '"no
pain or "intense pain' while receiving various levels of
shocks.,. However, as is the case with A=C research no

information was avalillable on the exact nature of the facial
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movements which may have led judges to make differential
ratings,

As will be explained below two studies were conducted.
These studies contained a subset of identical AU
configurations but differed in the instructions given to the
judges. This situation provided an opportunity to assess the
impact of the judgment context given to the judges on their
pain ratings of specified AU configurations. It was
hypothesized that the ratings would be significantly
different between the two sets of instructions. The lack of
directionality in this hypothesis was due to the exploratory

nature of the hypothesis.
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GENERAL METHODS

Two separate studies were conducted. The first study
investigated +the first two hypotheses while the second study
focused on the last two hypotheses. Both studies shared a
number of common procedures regarding the development of the
stimulus tapes. The following sections give details on the
encoders who made the facial configurations, the rules for
selecting stimulus segments, and the reliabililty of the
facial configurations on the final stimulus tapes.

Construction of Video Segments

In order to focus solely on the core painerelated AUs it
was necessary to use short duration video segments to
minimize +the 1intrusion of extraneous factors, such as
inadvertent AUs, head movements, and facial skin tone
changes, which could alter the judges' interpretation of the
manipulated AU configurations (Ekman, 1978 0'Sullivan,
1882). All segments showed only the encoders? face and
shoulders.

An initial issue was setting the duration of the video
segments. The duration of the segments was important for
controlling extraneous factors and setting the visual context
for the expressions. Due to the widely differing research
thrusts on studying facial expressions no standards for video
segment length have been established. In the literature on
faclal expressions of pain the segments rated by judges have
ranged in duration from three seconds (Patrick et al., inm

press) to 1@ minutes (Keefe & Block, 13882). This variability
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is also apparent in studies of facial expressions of emotion.
Rosenthal and DePaulo (1979) reported a study using video
segments of 250 milliseconds and two seconds, while Ekman et
al. (198@) used two minute segments. The segment duration for
study 1 was five seconds, and for study 2 it was three
seconds. The difference was due to the fact that the second
study had simpler AU configurations which the encoders could
do faster than many of the configurations in the first study.
Enco@ers

The major criterion for selection of the encoders -was
that +they be able to produce the complete set of required AU
configurations upon demand. Due to this constraint only four
encoders, two male and two female were recruited. One male
and one female encoder had extensive experience with FACS
while the other two encoders had some familiarity with the
system. The mean age of the encoders was as.ﬁ yrs.

Encoder Training

As @all four encoders were familiar with FACS it  was
possible to use the FACS coding manual for describing the AU
configurations to the encoders. The author, who is a
certified FACS coder, gave continuous feedback to the
encoders during the training for each configuration and
throughout the taping sessions leading to the production of
the stimuli segments., All training and taping was done on an
individual basis. The individualized feedback and training

over and above the information from the coding manual was
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necessary due to the individual differences exhibited by the

encoders in mastering the various AU configurations.

Rules for Selecting Video Segments

While posed expréssions allow for increased experimental
control +they do so by increasing the risk of stimulus
artifacts that confound the interpretation of the effects of
the independent variables and may also decrease the external
validity of the study (Ekman et al., 1982b; 0'Sullivan, 1982;
Rosenthal, 1982). The two issues central to this genersal
concern are stimulus measurement ability (Exkman, 18982b;
O!'Sullivan, 1982}, or the ability to accurately measure the
independent variables, and stimulus criterion wvalidity
[Archér“ & Akert, 1977), which focuses on the relationship
between the parameters of posed and spontaneous expressions,
‘Both of these issues are addressed in the rules for selecting
video segments.

Rules for equating posed with spontaneous expressions

By reviewing the prior research which identified the

core pain relatd AUs {(Craig & Patrick, 1985; Hyde, 19853
Patrick et al., in press) it was possible to describe the
spontaneously occurring patterns of AUs. From this review

the following two selection criteria were used.
1. The apex for isolated AUs and for AU configurations could
not exceed aone second inr duration. Thus if an AU occurred by
itself its apex could not be more than one second, If two or
more AUs had overlapping apices then the period when their
apices overlapped could not exceed one second.

2. No AUs could be at the extreme intensity level using the
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FACS coding method for assessing intensity.

Rules for eliminating movement artifacts

In addition +to the above two rules each segment must
also have passed the following two rules:
3. No movement other than the ones specified were allowed.
4, A minimum of two and one=half seconds of neutral
expression was required before and after the completion aof
the configuration to ensure that there was enough segment
duration to standardize the segment length and have the
complete configuration in the final editted form.

Rule for standardizing segment context

0'Sullivan (1982), Kendon (1882]), and Tagiuri (1969)
pointed out that behavior can only occur within a8 context and
that vaéiations in context may affect judges' perceptions of
the behaviar. To control for caontextual artifacts the

following general rule was used.

S Any segment which had a variation in context (eg.
clothing, make=up, hair=style, lighting, etc.) was
eliminated. This rule was necessary to eliminate variations

dué to the encoders néeding several days to complete the set
of posed configurations. Each encoder chose his or her own
appearance and remained with that appearance for all their
segments,

One context which was systematically varied over
encoders and faclial configurations was head position. This
was done to produce a more realistic nature for the stimulus

tape. Four head positions were used. The encoders looked



near=off camera right and left (3@0=4@0cm], and far=off camera
right and left (79=90 cm). These four head positions were
fully balanced across encoders and configurations. The far=
of f camera positions still allowed for a full view of the
Face.

How rules were applied

An independent, certified FACS coder appiied all five
rules. To minimize the amount of coding required the author
used rules 3, 4, =and 5 to eliminate the more obviously
unacceptable segments prior to giving the independent coder
the list of potentially acceptable segments. If two or more
segments contained acceptable configurations by the same
encoder one was randomly selected for 1inclusion into the
study.

Equipment

The encoders were recorded using an RCA CC@@7 caolar
camera and Panasonic AGE3P@ VHS video cassette recorder.
Editing was dane using two Panasonic AGE3P@ VHS recorders
controlled by a Panasonic A5@0@ edit control board. The
stimulus segments were played to the judges through a
Panasonic AGE63@@ recorder via a RCA JDS75WV 19rAinch color

. .

monitor,

Reliability of Encoders' AU Configurations

The reliability aof the encoders' configurations was
assessed simultaneously for =all conFiéurations used in
studies 1 and 2. An independent, certified FACS coder who was
blind to the configurations required for each hypothesis

coded the occurrence of all AUs per segment, the time at
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which each AU onset, the apex onset, the apex offset, and
the AU offset, and the intensity of each AU. The timing dats
was used to assess if the configurations were overlapping or
non=overlapping, A timee-date generator which superimposed
the time down to 1/6@8 second on the monitor screen was used
to assess the onset and offset times. The author acted as
the reliability coder and coded the occurrence of all AUs in
every segment, their intensity, as well as assessing whether
they were 1in overlapping or non=overlapping patterns. A
randaom 25% of all final segments were selected to assess the
reliability of onset and offset times of =211 AUs in those
segments.,

There was 100% agreement regarding the configurations as
overlapping or nonmoverlapping. For calculating the
reliability of AU occurrences the formula presented in the

FACS manual was used. The formula is:

Total number of agreements X 2 coders X 10@

Total number of AUs coded

The overall percent agreement for AU occurrence was 98.,5%.
The overall percent agreement for AU intensity was 67%.

As the timing for the AU configurations was critical for
these studies a more>stringent thanm usual margin of error was
used to calculate the agreements for onset and offset times.
Instead of the margin being *P.2 seconds, or 12/89 of a
second on the time=date generator {Craig & Patrick, 19853

Hyde, 1985; Patrick et al., in press) the margin was set at
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*8.17 seconds or 19/6@ of a second. The mean percent
agreement for AU onset waé S4.8%, for apex onset 8#0.2%, for
apex offset 87.8%, and for AU offset 82.5%. The reliability
scores for the AU occurrences and for the timing of +the AU
and apex onsets and offsets were acceptable for the purposes
of these studies. The reliability of the intensity scores
was deemed too low for inclusion of intensity scores as

measures in the present research,
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STUOY 1

Study 1 tested the hypotheses regarding the impact of
increasing the number of core AUs per facial expression and
the role of overlapping apices on judges! ratings of the
encoders' portrayed pain. The rationale for combining both
hypotheses in the same data collection process was that it
was possible to achieye, with the greatest methodological
parsimony, the maximum number of comparisons using the
largest sample size. These two hypotheses were combined in =
single data ceollection method but have been separated Fo;
individual data =analysis.

Method

Sub jects

Judges

In keeping with the research which defined the AUs
investigated 1in this study, subjects were selected from the
university student population. Twenty-five male and 2%
female judges were selected from the psychology department's

subject pool. The judges were all from first year psychology

courses,. Six judges were replaced as five missed at least
one rating and one misunderstood the instructions. The mean
age for males was 18.9 yrs. and for females 18.3 yrs. All

judges received elther course credit or $3.00 if they had
their quota of credits.

The size of the sample of judges was determined
according to the formula for estimating the effective

reliability (i.e. the reliability of the mean of the judges'
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ratings) of judges! ratings proposed by Rosenthal (1873.

Effective reliability focuses on the reliability of the
judges' ratings rather than the items being rated. It is an
adaption of the SpeafmaneBrown formula and is used for
estimating the reliability of the mean ratings for different
sample sizes of judges, To estimate the mean effective
reliability, a mean correlation for a sample of 72
independent pairs of judggs was calculated from the data on
judges' ratings from Patrick et al. (in press}. The mean
reliability was r = @.46. The estimated effective inter=
judge reliability for @ sample of 58 judges with an estimated

mean reliability of

17

= @9.46 was R = g.98 (R = effective
reliability]).

Encoders

Description of the four encoders is given above in the
General Methods.

Procedures for Developing Stimulus Tape

Selection f AU configurations to be tested

Table 2 presents the 23 possible AU configurations
ranging from single AUs to combinations of four AUs (AUs 6
and 7 cannot be coded simultaneously so there were no
combinations containing both together]). With the exceptian
of configurations in which AU 6 occurs alone or with AU 45
all combinmations were tested with the AUs in overlapping and
non=overlapping apex configurations. Configurations in which
AU 6 occurred alone or simply cqmbined with AU 45 were

excluded from testing as AU 6 is extremely difficult to
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Table 2

Possible AU Configurations

Level of AU Possible AU Configurations
Configuration

a

Level 1 4 6 7 19 45

Level 2 4+85 4+7 4+10 4+45
6+10 6+45 7+19d 7+45
18+45

Level 3 4+6+138 4+6+4S 4+7+10
4+7+45 4+1P+45 ©G+10+45
7+10+45

Level 4 4+B+10+45 A4+7+10+45

’

a
Description of the AUs are as follows:

AU Muscle Movement
4 Corrugator brow lowerers
) Orbicularis Oculi cheek raiser
7 Orbicularis Oculi l1id tightener
19 Lavator Labbi
Superioris upper lip raiser

45 Lavator Palebrae blink
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produce voluntarily by itself (Ekman & Freisen, 1978]). The
configuration 6+45 was excluded as AU 45 {eye blink) does not
facilitate the voluntary control of AU 6. That
configurations where AU 6 occurred independently were not
tested was not a major concern as such configurations appear
very infrequently during spontaneous expressions of pain. of
the 3680 ten second segments coded in Craig and Patrick (1385)
and the 450 three second segments coded in Patrick et al. (in
press) AU 6 and 6+45 occurred a total of seven times, This
very low frequency would suggest that these conFiguratiqns
are not readily produced by subjects experiencing painful
stimuLation and thus their exclusion does not hamper
generalizations of the results to spontaneocous expressions of
pain.

To clarify the configurations that were the focus of
each hypothesis Tables 3 and 4 list the configurations for
hypothesis 1 and 2, respectively.

Construction of stimulus tape

A total of 148 segments were viewed by the judges.
There were 4‘segments with single AUs, 17 with overlapping
apex configurations, 11 with non=overlapping apex
configurations, and 5 randaomly chosen segments per encoder.
Thus there were 4 + 17 + 11 + 5 segments times 4 encoders
equalling 148 segments. The randomly chosen segments were
used *to check intra=judge reliability. The order of
presentation of the segments was randomized across encoders
and configurations with the limitations that the same encoder

was not seen more than three times consecutively and that no
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Configuration

Level

Level

Level

Level

a

1

2

Table 3
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AU Configuration for Hypothesis 1

AU Configurations

4 7 10 45

a
4+6 4+7 4+10@ 4+45
6+10 7+10 7+45 10+45
4+6+10 4+6+45 4+7+10
4+7+45S 4+1@0+45 6+1@+45
7+10+45
4+6+10+45 4+7+10+45

A "+" mark indicates that the apices

of the AUs overlapped,



Table 4

AU Configurations for Hypothesis 2

Type of AU Configurations

Level of AU Overlapping Non=overlapping
Configuration Apices Apices
a b
Level 2 a+7 a4+19 4=7 4=10
4+45 74180 4-45 7=10
7+45 19+45 7=45 10=45
Level 3 4+7+10 4=7=10
44+7+45 Ju7=45
4+10+45 4=10=45
7+10+45 7=10=45
Level 4 4+7+1@3+45 4=7=10=45
a

These configurations are identical to their counterparts
listed in Table 3.

A "= mark indicates that the apices of the AUs did not
overlap.
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identical configurations were seen consecutively. The
segments were five seconds in duration and were separated by
a8 six second blank period during which the judges recorded
their ratings. The segments were sequentially numbered by a
voice on the video which anmmounced the beginning of each new
segment at the end of each blank period.

Procedures for Judges

From one to three judges participated in each session.
If three judges were used the third judge sat behind the
first two with a clear view of the monitor between the front
two judges. This arrangement was used to ensure that the
judges had views of the encoders undistorted by the bias of
the monitor screen when viewed at extreme angles. The
distance of the monitor from the front row was 15@cm and
the back raow 27@cm. The seating arrangements were
allocated on a first come basis.

Each judge was greeted by the author at the main
entrance to the lab and escorted into the viewing room. The
room was approximately 3m X Sm. Following the arrival of the

last judge the participants were givemn the rating forms

(Appendix A) so that +they could follow the rating
instructions. The instructions (Appendix B) were then read
to the participants. The instructions contained a bogus

description of a pain study in which the encoders were
purported to have been subjects. Following this description
a description of the stimulus tape was given along with

instructions on how to use the rating form. Following
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clarification of any questions a five segment practice
session was conducted to ensure that the judges properly
understood the instructions. These practice trials were of
three encoders who were not on the actual stimulus tape.

Following any further clarification the stimulus tape was

presented., This presentation lasted approximately 26
minutes. During the viewing of the practice and stimulus
tape the incandescent 1lights were dimmed slightly to
eliminate any glare on the monitor screen. The author

remained in the room throughout the viewing.

Upon completion of the stimulus tape the rating forms
were collected and the judges were given the post=
experimental guestionnaire (Appendix C). Following the
completion of the questionnaire the judges were debriefed
(Appendix D).

Measures» |

As discussed 1in the 1literature review there was a
question regarding the importance of matching the suﬁjects'
self=reported level of pain to the judges' ratings of the
sub jects' pain. It was suggested at that time th;t it would
be beneficial to use equivalent scales for self=report and
judges! ratings to encourage comparisons between these two
measures. In parficular this would help in the integration
of research on the component relationships of the judgment
model. In keeping with this suggestion the Gracely pain
rating scale of Affective Discomfort (Gracely et al., 1978)
was used. This version as well as the 19789 version have been

used as selfereport measures in studies on facial expressions
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of pain (Craig & Patrick, 1985; Hyde, 1985; Patrick et al.,
in press). Keefe and Block (1982) used the Sensory Intensity
pain descriptor scale {Gracely et al., 18978) as a judges'
rating scale. It was thought that staying with the Affective
Discomfort scale offered more opportunity for integration
between the prior studies using the Affective O0Oiscomfort
scale and the present research than between the Keefe and
Block study and the present research. In addition to the 15
standard adjectives, which ranged from '"distracting'" to
"excrucliating', a baseline item labelled '"mo discomfort!" was
added and scored as zero. The adjective list and scaled
scores are contained in Appendix E,.

Resign

The design for hypothesis 1, regarding the impact of
increasing the complexity of the facial configurations, was a
2 X 4 factorial design with the first factor as a between
sub jects factor and the second as a within subjects factor.
The factors were sex of judge and level of complexity for
overlapping AU configurations, respectively.

The aesign for hypothesis 2, concerning the role of
overlapping AU apices, was a 2 X 8 X 3 factorial design with
the first factor as s between subjects factor and the last
two as within subjects factors. The factors were sex of
judge, type of apex configuration (overlapping vs. non=
overlapping), and level of caomplexity.

Results

Reliability of Judges




63,

The ‘standard inter=judge as well as intra- judge
reliabilities were célculated. The inter-judge reliability
was calculated using Winer's {(1371) Fﬁrmula for estimating
inter=judge reliability from ANQVA- data. Thé inter=judge
relisbility was estimated to be r = @.94.

The intramjudge reliability was calculated using the 20

pairs of identical repeated AU configurations. Three types
of reliability estimates were computed. A product moment
correlation, percent perfect agreements, and percent

agreements +2 scale unit were calculated for éach judge. The
correlation cﬁeFFicient, which is commonly used on such data,
must be interpreted with caution in‘this insfance as the
pairs af caniguFations are non-independent.v The mean intra-
judgé reliabilify coefficient was r = ﬁ.d?. A possible
réason.FoE the difFerenCe between fﬁe inter- and iﬁtra-judge
reliability coefficients 1is the diFFerence in lsample sizes
used .For computing the correlatidns; The inter-judge
reliability was computed using = saﬁple siée of 128 ‘ratings
while the intrafjudge reliaﬁility Qas bésed on.aﬂ ratihgs.
The mean percenﬁage and standard deviation of péirs with
peFFect agréements within juages was 26.4% + 13.4%. The
percenf agreement +e scaled score waé used because the

‘Gracely scale, although built omn an interval metric, does not

have the adjective descriptoré evenly distributed on the

scale. There are a number of very fine  discriminations
between several adjectives which may lead the perfect
agreement criterion to misrepresent the judges general

consistency. .The mean percentage and standard deviations of



64,

pairs with *+2 scale unit agreement was 69.2% + 20.7%.

Post=Experimental Questionnaire Data

This brief guestionnaire contained five items, twa aof
which were manipulation checks. ‘The summary data for the
first four items are presented in Table 5. Results from
question 4, which was the main manipulatien check, indicated
that judges viewed the configurations as acceptable
representations of the expressions they expected for the
range of ratings they used. The means for baoth male and
FemaleAjudges were very similar to those found in Hyde et al.
(1955j th used stimulus segments of actual low back pain
patienfé experiencing pain during a .rangeroF-motion test.
The fifth question, which was completed cohtingent upon the
judges' response to question 4, indicated that even when
judges rated the facial configurations as ét least . somewhat
unrepresentative they usually idéntiFied_Féctohs other than
tﬁe canfigurations themselves asAthe issue. The most common
issues wefe problems in discriminating between adjacent items
on the rating scaie, the lack of body movement or sound from
the enco&ers, and having aiF?iculty discfiminating amongst
certain configurations. The results of queétion 4 and 5
suggest that the manipulations of thé facial configurations
were successful in producing stimuli that the judges' found
believable.

- To  evaluate whether any of the items in the
questionnaire were related to judges' ratings a multiple

regression was conducted using sex of judge and the first



Table 5

Study 1 = Analysis of PosteExperimental Questionnaire Data

Questions Males Females
1. General accuracy Mean 4.20 4.12
2. Types of pain Acute 9 14
interactions Chronic 2 2
(fregquencies per Both 13 9
category) None 1 . 2
3. Easier to judge Females . B 8
males or females Males 6 5
{Frequencies per No difference 13 12

category)

4., Representativeness Mean 3.32 3.88

of facial expressions
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four questions to predict judges'! overall mean ratings. The
two factors which preqicted judges?® overail mean ratings were
sex of judge and guestion 3, wﬁether judges found male or
female subjects easier to rate. The multiple R was @.48. As
it was not appropriate to analyze the effect of sex of
encoder 1n this study, and the fact that question 3 only
accaunted for 18.7% of the variance of judges' overall mean

‘rating, question 3 was not dealt with in further analyses.

Analysis of Hypothesis 1

| Hypothésis 1 asserted ﬁﬁat increasing levels of
configurational complexity wauld lead to inﬁreased judges?’
Eétings of encoder displaygd discomﬁorf.l Table 6 ‘presents
the mean rating and standard deviations for each level of
ponFiguration caomplexity for each sex of judge. The analysis
was a 2 X 4 ANOVA (sex of judge X level of complexity] with

the mean Gracely scasled score for each level as the dependent

measure (Appendix FJ}. Significant main effects were found
for sex of judge F(1,48) = 8.08, p < .@@S, and level of
camplexity F(3,144) = 75.89, p<.0001. The sex of judge X

~level of complexity interaction was also significant F{3,144)
= 6.01, p<.000@5. Figure 2 portrays the‘interaction.

vDue £o the significant interaction effect both main
effects were reduced to simple effects (Appendix G). The
simple effects For.sex of judge revealed that female judges
rated the third and fourth levels of complexity significantly
higher than males. For level 3 the result was F(1,192) =
11.85, p<.@@1, and for level 4 F(1,192) = 14.78, p<.001.

The simple effects for level of complexity were signiFicant



Table B

Mean Gracely Ratings for Each Level of AU
Configuration by Sex of Judge

Level of Configuration

1 2 3 q
Sex of Judge
Male
M 2.59 4.65 6.08 5.93
50 .69 1.38 2.85 2.50
Female
M 3.97 6.96 8.91 9.@8

67.
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for both male and female judges. The result for male judges
was E(3,144] = 44.4, p<.p@P1, and for female judges F(3,144)
= 39.3,VE<:.ﬂDD1.

As the simple effects for level of ‘complexity were
significant, post hoc comparisons, using Newman-Keuls, were
done for each simple effect (Appendix HJ. The post hoc
analyses indicated‘that for male and female judges all.levels
af complexify diFFered significantly from each other except
lepelé 3 ana a. With a combinea total of eigh£ simple and
post hoc compariéons care should be exercised 1in accepting
tHe. post hoc comparisons suggesting that faor male judges
level 2 was rated significantly lower than levels 3 and 4 as
8 more conservative alpha level, whigh would protect the
family=-wise error rate, would eliminate the difference.

Figure 3 graphically represents the contributiom of each
unigue AU eonFiguration te the mean level scores, As can be
seen the lack oneFFect betweeﬁ levels 3 and 4 could be due
to eithef tﬁé confiéurations 4+6+10, 4+6+45, and 6+10+45, ar

some lack of effect of the level 4 configurations.

Analysis of Hypothesis 2

Hypothesis 2 predicted that overlapping AU
caoanfigurations would be rated as expressing more discomfart
than non=overlapping configurations, This was tested over
the three levels of conFiguﬁatidnsAwhich contained multiple
AUS. Table 7 presents _the mean rafings and standard
deviations Ffor each type of configuration aéross the "three

levels of complexity for each sex of judge. The analysis was
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Table 7

Mean Gracely Ratings for Type of Faclal Configuration
across Levels of Complexity for each Sex of Judge

Configuration

Overlappinga Non=0Overlapping
Level 2 3 a4 2 3 4

Male

M 4.22 65.24 5.89 3.85 4.3@ 4.52

SD 1.8 2.11 2.77 .95 1,35 1.65
Sex of Judge
Female

M 5.44 7.38 8.96 : 4.6@0 5.00 5.68

SD 1.92 3.64 5.06 .27 1.36 1.88

The means for overlapping configurations do not match those
of Table 5 as all configurations containing AU 6 were
excluded.
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a 2 X 2 X 3 ANOVA (sex of judge X type of configuration X
level of complexity) with the mean Gracely scaled score as

the dependent measure (Appendix IJ). Significant main effects

were found for sex of judge E(1,48)~= 7.865, Efi.ﬁﬂS, level of
complexity - F(2,96) = 36.85, p < .008081, and type of
configuration EI1,48] = 33.29, p<.0001. All first order
interactions were also significant. The results for the
first order interactions were conFigurat;on X level, F(2,95)
= 14.51, p<.@0081, sex of judge * conFiguration.E(1,48) =

5.84, p< .25, and sex of judge X level of complexity E(2,96]

3.394, Ekf.QES.. Figures 4, 5, and SIdemonstrate these
interactions. |

Folloﬁing théb results of this hain.analysis all main
effects. were sebarated'into their simple effects for each
iﬁteraction;
Testing the simple effects within the ccn%igu;ation X

level of complexity interaction revealed significant effects

for configuration and level of complexity (Appendix - JJ}.

Con#iguration wés_ signiFicant at. level 3 Et1,144) = 26.27
E<.Qﬂ1 and level 4 5(4,144] = 51.51, E<.@ﬂ1. These results
indiﬁate that overlapping conFigurafions were. rated as
demonstrating significantly more discomfort than non=

overlapping configurations when the conFigqrations contained
three or four AUs.- The simple effects for level of
compléxity were éignificant for both cbnfigurations. For
errlapping configurations the effect 6F levels of complexity
was -f(é;gé) = 5@.66, p < .8P1 and for non=overlapping

configurations F(2,96) = 5.71, p<.@25.
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To further explore the effects of level of complexity
within each type of configuration post hoc comparisons were
computed (Appendix K). For overlapping configurations all
levels were significantly different from each ather. Faor
non=overlapping configurations i£ was found that only levels
2 and 4 differed significantlyﬁ

Tests on the simple effects for the sex of judge X

configuration interaction produced three significant effects

(Appendix LJ. Sex of judge was significant for overlapping
configurations F(1,386) = 12.56, p< .@@1. This indicates that
the  female judges rated ‘overlapping configurations

significantly higher than male judges. As the configurations
tested here were also tested in hypothesis 1 the result is
-redgndant. It does suggest howéver, that the differences
between male and female judges are not accounted for solely
on the basis of conFiguration%‘containing AUl 6 as similar
results were obtained with and without this AU being present.
The absencg af an effect %or sex on non-overlapping
conflgurations suggests that neither sex attached as much
importance to +these configurations as they 'did to the
overlapping configurations.

The simple effects for configuration were significant
for each sex of judge. For male judgés the result was
F(1,48) = 5.62, p < .025 and for Femaie judges 5(1,48). =
33.54, P < .gﬂ1. Both effects indicate that  judges ratéd
overlapping configurations higher than _noneoverlabping

configurations with the effect being much more pronounced
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for female judges.

The simple effects for the sex of judge X 1level of
complexity interaction demonstrated significant effects for
both factors (Appendix M). Sex of judge was significant at
level 3 F(1,144) = 5.73, p<.@1 and level 4 F(1,144) = 12.72,
p < .Q01. ‘The simple effects for level were sigﬁiFicant fFor
male judges E(Z,SS] = 8.56, p<.001 aﬁd female judges F(2,96)
'=A32.22, p<.0081.

The post hoec comparisons for level DFi complexity
indicated that far male  judges level 2 and 4 were
significantly different while for Fémale judges all levels
were significantly different (Appendix N];

As. was the case with hypothesis 1 a large number of
simple and post hoc comparison analyses wére needed >to
investigatev hypothesis 2. Thus tﬁe saﬁe caution should be
noted regarding the acceptance of diF#erences which show
significance at the more liberal alphablevels. fhe eFFecf of
a more conservative error rate would be to reduce the number
of significant .eFFects due to level for non~overlapping
conFiguraﬁions and for sex of judge eFFectsvrelating to ‘%he
secohd level of complexity.

Summary

The main hypotheses of study 1 focused on the effects of
increasing the number of AUs per configuration and whether
the type of configuration, overlapping apices or not, would
affect judges' ratings of the ahount of discomfort portrayed

by the encoders. The sex of judge was added as a secondary

area of investigation.
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Despite the large number of 1interactions found in

testing the two hypotheses several clear results were
obtained. First, the level of complexity, as definmed by the
number of AUs present in any configuration, had a strong

effect on judges? ratings. The times when differences
betweén"levels were - not discriminated were confined to
adjacent pairs of leyels. Sécond, when comparing levels of
complexity within and between the types of conFigurations it
is apparent that the effect of increasing the complexity is
largely confined to bverlapping'canigurations. Overall, the
first hypothesls was supported.

It is evident from the dif ferential effect of level of
complexity found between types of facial configurations that
male and female judges reacted guite differently to the two
configurations. Females were found to rate overlapping
configurations much higher than males while there was no .
difference between judges on nongoverlapping configurations.
In addition to these findings a large difference was found
between the male and female judges'! discrimination between
overl;pping and non=overlapping facial configurations. While

female judges rated overlapping configurations much higher

than non=overlapping configurations, male judges rated
overlapping configurations only minimally, but still
significantly higher, than non;overlabping conFigurations.
Thus, in general, hypothesis 2 has been sgpported in that

non=overlapping configurations were judged as displaying

significantly less discomfort than overlapping configurations
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for the more complex configurations. However, this general
result was léss the case for male judges.

Finmally, as 1s apparent in all the comparisons between
judges the +trend and all significant differences indicate
that female judges rated all types and levels af facial
configurations higher than male judges. Non=significant
differences between sex were only found for the simpler and

non=overlapping configurations.
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STUBY 2

Study 2 1investigated the third and fourth hypotheses.
The third hypothesis was whether judges would more often
indicate that upper face versus lower face configurations

revealed attempts by the encoders to hide +their facial

reactions to painful stimuli. The fourth hypothesis
evaluated the impact of +the judgment conditions which
differed between the two studies on the judges' ratings. As

the procedures were as identical as possible between the two
studies the method section 1is focused mainly on the
differences between the two studies.

Method

Sub jects

Judges

Twenty-five male and 25 female first yesr psychology
students served as judges. Seven judges were replaced as two
indicated they thought the expressions were posed and five
others missed at least one rating. The mean age for males
was 18.3 yrs. and for females 18.5 yrs.

Encoders .
Descriptions of the four encoders were provided in the

General Methods.

Procedures for Developing Stimulus Tape

Selection of AU configurations to be tested

In order to have adequate frequencies of upper and lower
face AUs for testing it was necessary to use more than just

the core=pain related AlUs, as AU 1@ is the only caore paine
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related AU that occurs in the lower face. Two more lower
face AUs were added from the larger pocl of pain=related AUs
from wHich the core AUs were identified as a speciasl subset.
AUs 12 and 25 were included in this study. The AUs tested
were 4, 6, 7, 12, 12, 25, and 45. Table 8 lists the seven
upper and six lower face configurations that were tested.

Construction of stimulus tape

The stimulus tape consisted of 60 segments. There were
13 segments X 4 encoders + 8 repeated segments (twa per
encoder) randomly selected to check intrae=judge reliability.
The order of presentation of the segments was ranqomized as
in study 1. Thevsegments were three seconds in duration and
were separated by a six second blank period. The duration of
the stimulus segments was reduced to three seconds to réduce
the amount of neutral expression viewed. In study 1 the more
complex expressions often took most of the segment dﬁration
which kept the tape as a whole looking natufal. Equating the
two studies on the basis of segment duration was sacrificed
to ensure the naturalness of the tape used in the present
study. All configurations, however, were seen in their
entirety during this study. The segments were sequentially
numbered by a voice on the video tape.

Procedures for Judges

The basic procedure was identical to that of study 1.
The instructions (Appendix 0) contained the following
alterations. The description of the bogus pain experiment

was changed. The description now was of E] two part



Table 8

Upper and Lower Face AU Configurations

Upper Face Configurations

Level 1 4 7 45

Level 2 4+6 4+7 4+45 7+45

Lower Face Configurations

Level 1 19 12 25
Level 2 10+12 10+25 12+25
a

Description of the AUs are as follows:

AU Muscle Movement

4 Corrugator brow lowerers

6 Orbicularis Oculi cheek raiser

7 Orbicularis Oculi lid tightener

10 Lavator Labbi

Superioris upper lip raiser

12 Zygomatic Major lip corner pull
25 Depressor Labi lips part

45 Lavator Palebrae blink

82.



experiment where, in +the first part, the sub jects
spontaneously responded to the pain stimuli while, in the
second part, subjects had been instructed to try and hide
their facial expressions to an identical set of stimuli. The
rating instructions were also altered. They now detailed how
to first make a judgment of whether the encoders were or were
not trying to hide their facial expressions and then how to
rate the configuration using the Gracely pain rating scale of
AFFective Discomfort. The rating form 1is contained in
Appendix P, The judges were given five practice trials.
Presentation of the stimulus tape lasted approximately 9

minutes.

Upon completion of the stimulus tape the rating forms
were collected and the judges were given the post=
experimental questionnaire, Following the completion of the

questionnnaire the judges were debriefed (Appendix Q).
Measures

For each segment the judges classified each
configuration as being either a spontaneous expression (not
hidden) or as an attempt by the encoder to hide their facial
expression (hidden]). The judges then used the Gracely pain
scale of Affective O0Oiscomfort to rate the amount of
discomfort exhibited by each encoder.
Design

The design for .the third hypothesis was a 2 X 2 X 2
factorial with the first factor as a between subject factor
and the last two as within!subject factors., The factors were

sex of judge, area of AU configuration (upper or lower face),

83.
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and level of configuration complexity. For the fourth
hypothesis the design was a 2 X 2 X 2 factorial with the
first two factors as between subject factors and the last as
a within subject factor. The factors were sex of judge, type
of Jjudgment condition (study 1 or study 2), and level of
configuration complexity.

Results

Reliability of Judges

Inter-judge and intra=judge reliabilities were
calculated for both the judging of the configurations as
hidden or not hidden as well as the ratings of discomfort.
The interejudge reliability estimate for thg jﬁdgment of
configurations as hidden or not hidden was r = @,84, The
inter=judge reliability estimate for the Gracely ratings was
r = g.9d. This inter=judge reliability for the Gracely
ratings was close to that found in study 1.

For calculating the intra=judge reliability for the
hidden/not hidden judgments it was not advisable to calculate
the correlation type reliability coefficient. Having a small
sample size (eight pairs of judgments) and dichotomous data
produced very skewed distributions in the data which makes
correlation coefficients such as phi or kappa quite biased
(House, House & Campbell, 1981). Thus only the mean percent
agreement was used. The mean percent agreement was 67.5%.

The mean correlation, mean percent perfect agreement,
and mean percent agreement *2 scaled score were computed for

the intra=judge reliability of the Gracely ratings. The mean
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correlation was r = 0@.485. The mean percentage scores and
standard deviations were 23.2% * 18.2% for perfect agreements
and 65.0% + 2P.0% for agreements +2 scaled score. The
reliability coefficient and percent agreements are similar
to the those reported in study 1.

Post-Experimental Questionnaire Data

The questionnaire was identical to that used in study 1.
Summary data for the first four items are presented in Table
S. Results from questions 4 and § which were manipulation
checks again supported the position that the judges <thought
the facial configurations were believable. In this study the
same comments were found in guestion 5 as in study 1. In
addition, several judges indicated that they felt rushed 1in
making their ratings.

As in study 1 a multiple regression was cond;cted, using
sex of judge and the first four questions as predictors. In
this study the dependent measure was the total frequency of
judges' rating a configuration as not hidden. Only sex of
judge proved to be predictive,. The multiple R was @.,33. Due
to the lack of predictive power of the questionnaire items
they Qere not included in any further analyses.

Analysis of Hypothesis 3

It was proposed in hypothesis 3 that more upper Facé
than lower face configurations would be judged as attempts by
the encoders to hide their facial expressions., Table 10
gives the mean proportion of times the upper and lower face
configurations were judged as hidden and their standard

deviations broken down by level of complexity and sex of



Table 9

Study 2 = Analysis of Post=Experimental Questionnaire Data

Ve

Questions

1. General accuracy Mean

2. Types of pain Acute
interactions Chronic
(fFrequencies per Both
category) None

3. Easier to judge Females
males or females Males
(Frequencies per No difference
category)

4. Representativeness Mean

of facial expressions

Males

19

Females

11

14

86.
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Table 10

Mean Proportion of Times Configurations of the Upper
and Lower Face were Judged as Attempts to Hide

Areas of Face

Upper Lower
Level 1 2 1 2
Male
a .

M p.38 P.54 @.52 B.72

t=fe] P17 .18 B.20 @.19
Sex of Judge
Female

M 2.48 P.64 .58 .73

SD P.25 B.16 .19 P.23

The lower the proportion the more the configurations were
judged as attempts by encoders to hide their expressions.
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judge. The lower the score the more frequently the
configurations were rated as hidden. The analysis was a 2 X
2 X 2 ANDOVA (sex of judge »X facial area X level of
complexity) with the mean proportion of times the

configurations were rated as hidden as the dependent variable

(Appendix RJ. All three main effects were significant with
no significant interactions. The main effects were for sex
of judge F(1,48) = 5.87, p<.@25, for area of the face
F(1,48) = 18.87, p < .P85, and for level of complexity

F(1,48) = 58.04, p<.08001.

Using these results to interpret Table 18 indicates that
at each level of complexity the upper face configurations
were more often judged as portraying attempts to hide facial
expressions than lerr face configurations. Male judges
scored more configurations as hidden than female judges.
Analysis of Hypothesis 4

Hypothesis 4 served a dual purpose, It provided an
opportunity for a limited replication of hypothesis 1 and
allowed for exploratory testing of the possible effects of
diF%ering judgment conditions on judges' ratings of the
encoders' expressed discomfort. As detailed in study 1 the
judges were led to believe that the encoders were receiving
painful stimuli and the judges were instructed to rate the
encoders' portrayed discomfort. In study 2 the judges were
led to believe that the encoders were either being
spontaneocus or were trying to hide their facial expressions.

Judges were then asked to make a judgment as to whether the
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encoder was hiding their expression or not and then rate the

encoders' level of discomfort. Thus the judgment conditions
(instructional context and required judgments) differed
between the studies. The segment durations were also

different. They were five seconds in study 1 and thrge
seconds in study 2.

Table 11 lists the eight facial configurations common to
both stgdiés. Table 12 presents the mean Gracely ratings and
standard deviations for each level of complexity by sex of
judge and type of judgment condition (study 1 or 2).

The analysis was a 2 X 2 X 2 ANOVA . (sex of judge X type
of judgment condition X level of complexity) with the mean
Gracely scale scores for each level as the dependent measure.
(Appendix SJ). Significant main effects were found for
judgment condition 5[1,98] = 17.36, p<.@PP1 and level of
complexity 5(1,96] = 123.24¢, p<.0001. The sex of judge X
judgment condition interaction was also significant F(1,96) =
8.29, E<<.ﬂﬂ5. Figure 7 illustrates this interaction.

The sex of judge X judgment condition interaction was
broken into its simple effects (Appendix TJ. Two significant
simple effects were found. The judgment condition for male
judges was significant 5(1,96] = 12.41, p<.001 and the sex
of judge effect was significant for the study 2 judgment
condition 5(1,981 = 6.63, p<.@25. These effects reveal that
male judges rated configurations significantly higher in
study 2 than study 1. As well, male judges rated
configurations within study 2 significantly higher than

female judges.



Table 11

AU Configurations Comman to Studies 1 and 2

AU Configurations
Level of
Configuration
Complexity
1 4 7 10 45

2 4+6 447 4+45 7+45
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Table 12

Mean Gracely Ratings for each Level by Sex of
Judge and Judgment Condition

Level
1 2
Judgment
Condition
Study 1 M 2.59 4.41
5D P.69 1.34
Male
Study 2 M 5.52 7.89
SO 2.83 4.36
Sex of Jdudge
Study 1 M 3.87 5.85
so .79 2.48
Female
Study 2 M 3.96 6.14
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Figure 7
Interaction of Judgment Condition

and Sex of Judge

J Male

Female

Study 1 - | Study 2

Judgment Condition
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Summary

The results dealing with hypothesis 3 cleariy support
the position that judges view the upper rather than the lower
face configurations as indicators of an encoder's attempt to
hide their facial expression. Furthermore, the data suggests
that single AUs are more likely to be judged as indicative of
an encoder trying to hide their expression than
canfigurations with two AUs. This may‘imply that judging a
configuration as indicating control over the expression by
the encoder is somewhat dependent upon the amount of facial
movement exhibited. Of exploratory interest is the result
that male judges perceived more configurations as suggesting
attempts to hide thanm female judges.

Results for hypothesis 4 were consistent with the
research on the A=C relationship which indicated that
instructions to judges led them to alter their ratings of the
sub jects' pain (Patrick et al., in press; Prkachin et al.,
1983). The partial replication»pF hypothesis 1 was also
successful., The level of complexity of facial configurations
would appear to be an imporanmt factor affecting judges'T
ratings of an e&coder's facial expression of discomfort.
Fimally, the finding that the type of judgment condition had a
strong differential effect on the ratings of male and female
judges, with females rating higher under the straight rating
condition but males rating higher under the dusal judgment
condition, may indicate that the sex of judge effect is open

to various environmental manipulations.
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GENERAL DISCUSSION

The aim of this research was to study the effects of
specific facial configurations on judges' ratings of encoder
displayed discomfort. The findings from the two studies
revealed several factors which seem to be important in
détermining a judge's rating of a person's discomfort from
viewing their facial expressions,

Level of Complexity

There were two very consistent finmdings. The most
consistent factor was the level of complexity of the facial
configuration portrayed. In all cases, except "‘with non=
overlapping configurations, there was a steep increase in
the ratings of discomfort related to increasing levels of
complexity. Only when the configurations were qulite complex
did the ratings of discomfort not discriminate between lévels
of configuration complexity,. The limited replication of the
level of complexity effect done in study 2 supports the
robustness of this effect. By comparing the results of the
overlapping and non=-overlapping configurations it is evident,
due to the relatively small effect of non=averlapping
configurations, that the critical issue 1is the judges'
interpretation of the configuration pattern (i.e. overlapping
apices or not) and secondarily the absolute number of AlUs
contained in each video segment.

This finding has two important implications. The first
is that attention must be paid to the pattern of the facial

expressions related to experiencing pain. Patrick et al. {(in
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press) used frequency of occurrence of individual AUs for
most of their data analysis but also included information on
the correlation of AUs within segments and the frequency of
co=occurrences of the significant AUs. Hyde (1985)  used
factor analysis and alseo addressed the issue of AU co=
occurrence when analyzing her data on low back pain patients.
The extensive analyses of these prior studies present a much
clearer picture of the complex relationship between facial
activity and the experience of pain than simply focusing on
one measure such as freguency of AU occurrence.

The second implication is concerned with the possible
role of other AUs, As noted inmn prior research (Craig &
Patrick, 1985;.Hyde, 18985; Lanzetta & Kleck, 197@; Patrick et
al., in press) there were large inter=individual differences
in facial behavior even within similar levels of selfs=
reported discomfort. While a small subset of AUs have been
identified as important indicators of discomfort, additional
variance in self=reported discomfort may be accounted for by
studying patterns of configurations that may or may not
contain some or all aof the AUs studied in the preseht
research. Thus seeing an overlapping configuration of AUs 4
+ 9 (nose wrinkle) + 23 {lip tightens) may indicate more
discomfort than a nonmoverlapping configuration of AUs 4-10=
45, even thoﬁgh the latter configuration has more pain
related AUs.

Sex of Judge

The sex of judge effect was the other consistent Ffactor
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throughout both studies., It was consistent in that male and
female judges!? ratings were found to be significantly
different at some point for all major analyses. However,
there was iittle consistency in the direction of the
difference. As indicated in the results from testing

hypothesis 4 there was a dramatic reversal in the sex aof
judge effect. Female judges rated facial configurations
higher in stuay 1 but males rated them higher in study 2. of
special note is +that the sex of judge effects are
inconsistent with some prior research (Kleck st al., 197863
Prkachin et al., 1983} which found no difference between male
and female judges' ratings. The difference between the prior
research and the present studies cannot be attributed to the
SElective nature of the configurations used in the present
case as sex of judge effects were also found in a recently
completed study (Hyde et al., 1985) in which judges! ratings
of back pain patients' spontaneous facial expressions of pain
were examined.,

Stark=Adamec and Kimball (1984) in their discussion of
research on sex differences and Hall (19738) in her review of
sex differences found in judgment studies clearly pointed out
that it is unlikely that it is the sex of the judge which is
the issue. Rather it is most likeiy ocne or more of a number
of developmental or social factors which are the important
determinants and the use of a sex of judge variable is a
general shorthand method of tapping these underlying factors.

Hall (1984) compared six hypotheses that have been

developed tao account for the sex differences 1in judgment
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accuracy. Of the six hypotheses only the pracfice/attention
and accommodation hypotheses seem promising. The
aécommodation hypothesis, which was developed by Rosenthal
and DePaulo (1979), appears to offer an explanation of the
sex of judge findings in the present research. As stated by
Rosenthal and DePaulo:
If it is disruptive of smooth interpersonal functioning
for a participant to 'know too much' about the state of
the other, we would expect women to show relatively less
advantage over men in decoding nonverbal cues when those
cues are under less control of the sender and more likely
to be unintended than intended cues. (p.69).

One of the major differences between study 1 and 2 were
the instructions. In study 1 the focus was on trying to
accurately rate the encoders' discomfort from viewing the
encoders' facial expressions. The assumption behind such
instructions was that the encoders' were openly communicating
their actual state. In study 2 the instructions clearly
focused on the possibility that the encoders! may have been
trying to hide facial cues about their state. In such
circumstances any facial activity could have been viewed as
unintended and not indicative of what the encoder was trying
to communicate, even if it did suggest something about the
state of the encoder, Following the accommodation hypothesis
it would have been predicted that female judges would have
attended more than male judges to what the encoder attempted

to communicate (i.e. no pain) than to leaked cues that were
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contradictory to the attempted nonverbal communication. Thus
in study 1 there would have been no disruption in the
possible flow of an interpersonal relation with the encoder
due to the judge accuEately assessing the encoders! state,
However, in study 2, accurate perception of the encoders’'
state might have been disruptive as attention would have had
to be paid to the perceived contradiction and the judge would
have had to ask for clarification to better understand the
communicative intent of the encoder,.

The line of reasoning offered by the accommodation
hypothesis suggests that the reversal of the sex of judge
effect is open to a consistent explanation. However, as Hall
(1984) pointed out much more work is needed on the
accommodation, as well as other hypotheses on the differences
hetween male and female judges before confidence can be taken
in any possible explanation.

Type of Configuration

When initially postulating an effect of configuration
type (overlapping vs. non=overlapping) there were two
possible positions to take. The first positian assuﬁed that
only "facial expressions' would have been rated by judges as
displaying discomfort. The key element +to defining a
configuration as an expression was that it caontained AUs with
overlapping apices. Non=overlapping configurations would
thus not have been percelved as expressions and would have
been rated as indicative of little or no pain. The second
position assumed an additive function which judges would have

used to add up the overzall effect of seeing several AUs. The
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only difference between two segments with identicsl AUs would
nhave been the difference between seeing the AUs in an
overlapping or non=overlapping pattern. Thus a strong level
effect would have been proposed for both types of
configurations with the overlapping configurations possibly
being rated higher at each level due to the added effect of

overlapping apices.

The actual data from examining the types of
configurations does not unequivocally support either
position, There was only a very weak level of complexity
effect for nonmoverlapping configurations. However, this

weak effect plus the fact that all mean levels of none
overlapping configurations were higher than the mean rating
of single AU configurations suggests that there was some
effect due to éimply seeing more AUs. It is apparent that
overlapping configurations are much easier for judges to
discriminate and also 1lead to much higher ratings of
discomfort.

While the present research found that the pattern aof the
facial configuration was an important factor in judges'
ratings, particularly for more complex configurations, only
two of many possible patterns were tested. Besides other
variations in overlapping configurations research an the
duration and intensity of the AUs within various
configurations needs +to be done to evaluate their role as
cues for observers,

Hidden vs Not Hidden Facial Configurstions
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It was found that judges made discriminations' between
perceived attempts by the encoders to hide or not hide their
facial expressions of pain. This discrimination was based on
the area of the face conmtaining the facial activity. Judges
discriminated between upper and lower face configurations
when deciding 1if the encoder was attempting to hide their
expression of discomfort, The rating of upper face activity
as more often indicating an attempt by the encoder to hnhide
their state was maintained across both levels of complexity
that were tested,

While the results are consistent with the notion of
upper face movements being less controllable, and thus are
more likely to be cues available to judges regarding a
person's state, the present research cannof directly support
the 1idea thét the distinction is based solely on the area of
the face. The reason there is no direct support is that it
was not possible, in the present research, to separate the
effects of facial area from the effects of the different AUs
in the upper and lower face. What is known is that  judges
make discriminations between hidden and not hidden
conFigurations consistent with an upper and lower face

discrimination,

Ekman and Friesen (1969a; 13869b; 1975) described four
methods which people may use to control .their facial
behavior: 1) intensifying, 2) deintensifying, 3)
neutralizing, and 4] masking. Prior Qork has facused an

masking (i.e. dissimulation) facial expressions of emotional

(Ekman & Friesen, 1968b; 1974; Ekman et al., 1988} and



painful states {(Lanzetta et al., 1976). Lanzetta et al. also
studied the neutralizing method. Study 2 investigated the
effects of telling judges the encoder used the neutralizing
method in order to study what cues the judges used to decide
when the encoders had attempted to neutralize their
expressions, As outlined above it was.Found that judges more

often used upper than lower face actions as cues of an

encoders' attempt to hide (neutralize) their reactions to
painful stimuli. This finding, and those on dissimulation
which looked at distinguishing areas of the Fface, are

consistent with the physiological data (Rinn, 1984) wh;ch
indicated that upper face actions are under lessv valuntary
control than lower face actions and thus may be more useful
as cues of the actual state of the encoder.

The work on the masking and neutralizing methods
indicate that the critical issue is the degree of voluntary
control of the facial muscles. Thus if research was to be
done an the intensifying and deintensifying methods it would
seem likely that the results might indicate Fhat the methods
work best on lower face muscles, leaving the ypper face
movements as clearer indicators of the encoder's actual
state.

Placing the Present Research within the Judgment Model

As discussed earlier the present research focused on the
B=C relationship in Rosenthal's model. This type of research
is used to study the relatiomship between an encoder's

nonverbal behavior and the judge's rating of the encoder's
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state. A comparison of the present research with the B=C
research listed in Table 1 indicates that this is the first
study to systematically manipulate known and verifiable
facial behaviors to see how various manipulations affected
judges'! ratings of the encoders! displayed painful
discaomfort.

A tentative connection can be drawn between the present

experiments and prior A=C research. Patrick et al. (in
press) obtained a multiple regression equation which
contained most of the core AUs used in the first study. The

results from hypothesis 1 provide experimental support far
Patrick et al.'s equation which suggested that AUs 4, 6, 10,
and 45 were associated with judgments of increased pain. The
present research suggests that this equation should be
weighted to give maore weight to the AUs when +they overlap
than to their simple occurrence within any segment of time.
The present research also indicates the importance of
using sophisticated coding systems when studying the A-B

relationship (Craig & Patrick, 1985; Hyde, 1985; LeResche,

19823 Patrick et al., in press). Without such research it
would not have been possible to investigate the B=C

relationship with the specificity demonstrated in the present
study. This inter=dependence of one type of research on
another highlights the utility of Rosenthal's model for
clarifying issues related to conducting judgment studies and
the role of sophisticated coding systems, such as FACS, in

research on judgments and faclial expressions.



Facial Activity as a3 Naonverbal Measure of Pain

Craig and Patrick (1985), Hyde ({1985}, and Patrick et
al. (in press) have all démonstrated one method for measuring
facial expressions of pain. These studies all used FACS and
found, using highly trained coders, that a small subset of
AUs were associated with various types of selfa=reported
discomfort, However, while effective, using FACS is a very
costly and time consuming procedure which all but limits 1its
use to research purposes only. A more practical method would
involve the use of judges (i.e. minimally trained observers)
rather than highly trained coders. Ganchrow et al. (1978)
and Keefe and Block (13982) devised coding systems that are
more practical in applied settings. The present study can be
seen as a first move towards synthesizing the highly
technical coding of FACS with the practical limitations of
applied settings.

To give health care staff the 'knowledge about
empirically demonstrated nonverbal behavior (e.g. facial

expressions) related to pain discomfort and the skill to

observe such behavior is recognize as an important goal
(Keefe et al., 1984; LeResche & Dworkin, 1984; Teske et al.,
1983]). It is now clear from the present studies that naive

judges can make clear discrimination amongst an array of
subtly different facial configurations that are known to
relate to different levels of self=reported pain. Given this
relationship the ground work has been established for
researchers to investigate the possibility of teaching judges

to accurately observe these faciasl configurations,
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The reliability data for both studies ‘indicated that
when judges were given numerous occassions for making ratings
that their mean ratings tended to be quite reliable. These
results would suggest that if judgment of facial activity was
to be used as a measure of painful discomfort then the
measure should be asveraged over several judges or over one
judge's repeated ratings.

Limitations of the Present Studies

There are a number of limitations to the present study.
The two most obvious ones are that only four encoders were
used and there were no comparisons made between pain—related
AU configurations and other types of facial configurations.
Both of these limitations were due, in part, to the 1large
number of configurations needed to test all the combinations
of pain=related AUs,. Obtaining skilled encoaers was also a
problem. To increase the number of encoders would require
placing limitations on the number of configurations used and
possibly reguire the selection of easily reproducible AUs.

While prototypic expressions for a number of emotions have

been described (Ekman S8 Friesen, 1978a; Izard, 1979) they
generally lack the repeated ewmpirical research which
supports the validity of the described configurations. This

would leave a comparative study between the pain=related AUs
and other facial configurations on difficult ground.

There are also various other types of configurations
which could be tested. The present study focused an two

extreme cases. More subtle alterations of the overlapping
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and non=overlapping configurations could lead to a fuller
understanding of +the important elements which judges used
when making their differential rating of overlapping and non=
overlapping configurations. Furthermore, the 1issues of
intensity and timing of the AUs and facial configurations
need to be more fully explored. Although both factors can be
measured there is no research on their impacts on judges!
ratings or in relation to subjects! self=report, Both
factors were measured faor reliability purposes in the present
research but were not includedvin further data analysis.
Until the reliability of coding intensity increases to an
acceptable level intensity will remain an unstudied area.
While the reliability for coding the timing of the onset and
of fset of AUs and their apices was acceptable there were
problems in deciding how to use such measures in analyzing
the data. For the twa types of configurations used in the
present research there were five different aspects of the
facial configurations for which measures of duration could be
derived. These measures have not been investigated and so
their wutility in explaining the role of facial expressions
is unknown., The designs for the present studies did not lend
themselves to investigating the different measures of timing.

Finally, there ‘is the limitation of the type of judges
used.,. For the purpose cf moving towards the development of a
nonverbal measure of pain an important issue is what AU
configurations do health care personnel use as 1indicators
when rating facial expressions of pain. The present studies

have demonstrated <that it is possible to systematically
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investigate painsrelated AUs but did not address the issue of
how health care personnel rate such AU configurations. With
the strong but inconsistent sex of judge effects and the
ef fect of jJudgment conditions it would not appear safe to
generalize the present results to a very different population
of judges or judgment conditions.
Conclusion

To conclude three points will be summarized. First, the
presentv research succeeded 1in demonstrating that direct
manipulation of facial configurations can be used to study a
variety of hypotheses regarding the communicativel value of
nonverbal facial movements., Such research 1is totally
dependent upon prior research which identifies the facial
movements which are important for a particular area of
investigation. Second, the two studies established that the
level of configuration complexity, type of configuration, and
judgment condition all affected the judges' ratings of the
encoders'® portrayed discomfort. Furthermore, judges tended to
use upper face AUs as indicators of an attempt to hide an
expression when the judges believed some of the
configurations were attempts by the encoders to hide their
expressions. Finally, due to the present study being the
fFirst to wuse direct manipulation c¢f pain=related facial
movements further research will be needed to assess whether
the encouraging results of these studies prove useful in the

ongoing attempts to develop better measures of human pain.
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Instructions for Study 1

In our 1l1lab we have been studying peoples! facial
expressions of discomfort from receiving painful stimuli. We
are presently interested in how accurately people can rate
another person's discomfort when viewing that person's facial
expressions.

I would like to give you a little background to the
experiences of the people you are about to watch, These
people were volunteers in a study looking at the effects of
different kinds of acute noxious stimulation on peoples!
facial expressions, They went through a series of tests in
which they received electric shock, radiant heat, and had
strong pressure applied to their index finger above the bone.
These stimuli varied in duration form 1/2 to 2 seconds. In
all cases, the stimuli were varied from noticeable levels of
sensation, which were not uncaomfortable, to levels where the
subjects felt +the stimulation to be as much as they could
endure and asked that it be terminated. Uﬁder these
conditions, the people reported their reactions, which varied
throughout the range of descriptors on your rating form.
However, no attempt has been made to present equal numbers
of facial expressions for all repaorted levels of
unpleasantness.

The video segments you are about to see show peoples!
faces during the brief presentation of the various stimuli.
As the sole focus of this study is on.facial expressions all

segments have been specially selected and carefully editted

N
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so that you will see only the subjects'! facial expressions.
All portions of the original tapes which revealed body or
head movements have been eliminated either by selection or
editting. To control for possible cues due to eye movements
the people were instructed ta fixate on one of several spots
on the wall in front of them, "Thus you will see little or no
eye movements in these video segments, "We have randomly
scrambled all the videotape segments so that the order in
which you see the segments won't disclose any information
about what rating the subjects' gave the stimulation,

The segments you are to rate are separated by.a 6 second
blank segment during which time you are to make your rating.
The beginning of each segment will be announced by a voice
indicating the number of the upcoming segment, The numbers
announced on the tape correspond with the segment numbers
listed on your rating forms. This will help guide you .in
placing your ratings in the appropriate places.

As you can see on your rating forms there is a list of
descriptors showﬁ on the left side of each form which
indicate increasing levels of unpleasantness. This is the

same list of descriptors used by the people who received the

stimuli. You are to use these descriptors in making your
rating of the severity of +the subject's distress, For
example, if you thought thé person was in no discomfort you
would use the descriptor "mo discomfart'. If you thought

that +the person was experiencing = moderate level of pain

then you might chose a descriptor such as "distressing".
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To maké a rating choose the best descriptor and circle
the appropriate segment number that is on the same row across
from that descriptor. For example, if you decided that in
segment 8 the person felt the stimulus was '"unpleasant"™ you
would circle number "8" across from the word "unpleasant!',

Do you have any questions?

There are 148 segments to rate. The video is 26 minutes

long. There are 5 initial practice segments.
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POSTEEXPERIMENTAL QUESTIONNAIRE
Name
How accurate do you think you are at judging people from

viewing their facial expressions? (circle one)

Not at all Very
accurate accurate
1 2 3 4 5 ] 7

Have you had any of the following interactions with
people experiencing pain-?

a. interacting with many people who have been
demonstrating acute or short term pain.

b. interacting with anyone experiencing chronic
(more than 6 months)} pain.

c. none of the above.
Is it easier for you to judge the feelings of either
females or males from observing their facial expressions?

(check aone)

a. females
b males
Co. no difference

Remembering that the sole focus of this study was on
facigl expressions, how well did you feel the facial
expressions represented the range of distress you
rated the subjects as experiencing.

Very Not at all
representative representative

1 2 3 4 =1 6 7
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S. If you rated the represenfativeness of the facial
expressions as 5 or more would you please indicate

what lead you to see them as unrepresentative.
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Debriefing for Study 1

As stated in the instructions this study is interested
in how people rate different types of facial exbressions
related to pain.

In three prior studies we were able to identify a small
constellation of facial movements that were consistently
related to self=reported pain. However, it is unclear how
Qell these facial movements communicate the person's pain to
judges, independent of other visual cues. The video segments
you viewed were portrayals of all possible combinations of
the significant facial movements found in the prior studies.
Thus the video segments you saw were posed expressions which
attempted to duplicate the significant facial movements we

found in our previous research in which we used eletric

shock, a cold pressor test, and giving back pain patients a
range of motion test. Although all the facial movements you
saw actually happened in the previous studies it was

necessary to show you posed expressions in order to cantrol
the visual conmtext in which you viewed the expressions. This
control enables me to evaluate the independent role of facial
expressions on your ratings.

There are two hypotheses I am investigating. The first
relates to what effect does making the facial expressions
more complex have on your ratings. It is expected that the
"higher the complexity of the expression the higher.will be
your rating. The second hypothesis focuses an the effect of

seeing the facial movements portrayed sequentionally versus
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as a single expression. It is predicted that the segments
with a single unified expression will be rated higher <than
segments in which the same movements are seen sequentially.

Besides attempting to investigate the role of facial
expressions 1in observer judgments this research is also a
preliminary step towards the development of a possible method
for tr;ining health care workers to more accurately assess
their patient's pain from observing the patient's facial
expressions.,

Are there any questions?
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Gracely Scale Affective

and Scaled

Descriptors

a
No Discomfort

b
Distracting

Annoying
Uncomfortable
Unpleasant
Irritating
Upsetting
Distressing
Miserable
Frightful
Oreadful
Horrible
Agonizing
Intolerable
Unbearable

Excruciating

a

Descriptors of Pain

Scores

Scaled Scores

11.7
12.4
15.0
17.8
25.1
26.7
26.8

38.7

" 142,

This descriptor was added to the original scale to provide a

non=pain base point.

b

From Gracely, R. H., McGrath,

P.,

§& Dubner, R. (1978).

Ratio scales of sensory and affective verbal pain

descriptors. Pain, 5, 5=18.
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Hypothesis 1 = 2 X 4 ANOVA sex of judge x

Source SS

Sex 194,.,83998
Error 1153.347@8
Level - 741.82791
Sex X Lev. 58.655089

Error 468.68156

of complexity

df MS F

1 194.93998 8.g8
48 24.032806

3 247 .@0@930 75.88

3 19.5517% 6.01
144 3.25473

144,

level

p

2.00686

2.00801

d.0807
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Hypothesis 1 =

Source SS

Sex at L1 2.89042
Sex at L2 24.77658
Sex at L3 100.13106
Sex at L4 124.8938¢g2

Error 1622.028864

LeveMale 195.58139
LeveFemale 6@04.12161

Error 468.68156

146,

Simple Effects for Sex of Judge and

Level of Complexity

df

182

144

MS

2.89042

24.77658

100.131086

124.8999g2

8.448@7

65.19380

201.36720

3.25473

20.983

61.87

NeSe

NeSa

2.001

g.0081

2.001

g.091
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X1

Xa

X4

Hypothesié 1

= 001
= lﬂas

= .2’5

Level of Complexity for Each Sex of Judge

Qa

X4

NewmaneKeuls Post Hoc Comparisons for

%* %

ARk
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Hypothesis 2 = 2 X 2 X 3 ANOVA

Source
Sex

Error

Level
Sex X Lev

Error

Config
Sex X Conf

Error

Conf X Lev
S X C X L

Error

Sex of Jdudge

of Configuration X Level of Complexity

SS

170.29088

1967.81@38

151.10846

16.15179

196.84912

174.98137

30.67998

252.293380%

37.74372

6.82375

124.82809

df

48

856

48

96

MS

17@8.29@88

22.24605

75.554423

8.075890

2.05051

174.88137

39.67999

5.25612

18.87186

3.41188

1.3d@29

7.65

36.85

3.94

X Type

g.808

p.000@1

g.8227

2.2001

P.01485

p.2001

NaeSe



151,

APPENDIX J



152.°

Hypothesis 2 = Simple Effects for Type of Configuration and’

Level of Complexity

SS

Source df MS F p
Conf at L2 9.01029 1 s.g1028 3.44 es.
Conf at L3 68.8d7@2 1 68.8@074@2 26.27 @.0081
Conf at L4 134.9@822 1 134.9@822 51.51 B3.001
Error 377.12199' 144 2.61890

Lev at 169.73417 2 84,.,86709 5d.65 d.001
Overlap

Lev at 19.118@2 2 9.55901 5.71 @.025
Non=over .

Error 321.67721 192 1.6754¢9
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Hypothesis 2 = Newmane=Keuls Post hoc Comparisons for Level

of Complexity by Type of Configuration

Nan=0verlapping Configurations

- - -
Ve .

Xea X3 Xa

N |
+*

X2 g.4a2 g.87

X3 P.45

- - -
ve e

X2 X3 Xa
4.83 .31 7.42
- * % %
X2 1.48 2.54
- ok
X3 1.11

¥ = .@2S

*k = ,@001
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Hypothesis 2 = Simple effects for Sex of Judge and

Type of Configuration

Source SS

Sex at 172.76642
Overlap

Sex at 28.204640

Non=Overlap

Error 1320.12428

Config foar 29.55685
Males

Config for 176.10872
Females

Error 252.293949

df

96

48

MS

172.76642

28.204640

13.7514@8

29,.55685

176.10@872

5.25612

g.2081

NeSe

d.825

gd.001
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Hypothesis 2 =

‘Source

Sex at L2
Sex at L3
~Sex at L4

Error

Level for
Males

Level for
Females

Error

Simple Effects for Sex of Judge

and Level

SS

24.37881

5@.33902

111.72430

1264.653884

35.12@25

132.13797

196.84912

df

144

a6

of Complexity

MS
24.37891
5@.,33902

111.72430

8.78236

17.56013
66.06898

2.05051

5.73

12.72

32.22

158.

Ne S

@.025

g.031

2.0085

@.001
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N

Xea

X3

X2

X3

Hypothesis 2 = Newman=Keuls Post hoc Comparisons for

Level of Complexity by Sex of Judge

Male Judges
X2 X3 X4
4.03 4,77 5.21
%
B.74 1.18
P.44
Female Judges
Xe X3 X4
5.02 6.19 7.32
* ek %
1.17 2.30
%ok
1.13

@.025

glg1

= @.0081

160.



161.

" APPENDIX O



162.

Instructions for Study 2

In our 1lab we have been studying peoples’ facial
expressions of discomfort from receiving painful stimuli. We
are presently interested in how accurately people can rate
another person's discomfort when viewing that person's facial
expressions.

I would 1like to give you a little background to the
experiences of the people you are about to watch. These
people were volunteers in a study looking at the effects of
different kinds of acute noxious stimulation on peoples!
facial expressions. They went through a series of tests in
which they received electric shock, radiant heat, and had
strong pressure applied to their index finger above the bone.
These stimuli varied in duration from 1/2 to 2 seconds. The
experiment was divided into two parts. In the first part the
people received the stimulation and rated its 1level of
discomfort. In the second part of the study the ©people
received the same stimulation but were instructed to try and
control their facial expressions so no one would know how

much discomfort they felt. In all cases, the stimuli were

varied from noticeable levels of sensation, which were not
uncomfortable, to levels where the subjects felt the

stimulation to be as much as they could endure and asked that
it be terminated. Under both conditions, the people reported
their reactions, which varied throughout the range of
descriptors on your rating form, However, for the purposes

of this study only selected levels of discomfort will be
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focused on.

The video segments you are about to see show peoples!
faces during the brief presentation of the various stimuli,
As the sole focus of this study is on facial expressions all
segments have been specially selected and carefully editted
so that you will see only the subjects' facial expressioné.
All portions of the original tapes which revealed body or
head movements have been eliminated either by selection or
editting. To control for possible cues due to eye movements
the people were instructed to fixate on one of several spots
on the wall in front of them. Thus you will see little or no
eye movements in these video segments. |

The videotape 1is comprised of a random selection of
segments from the nonm=instruction condition and the condition
where the subjects were instructed to control or hide their
facial expressions. In addition, we have randomly scrambled
the order of all our videotape segments so that the order in
which you see the segments won't disclose any information
about what rating the subjects gave the stimulation.

The segments you are to rate are separated by a 6 second
blank space during which time you are to make your rating.
The beginning of each segment will be announced by a voice
indicating the number of the upcoming segment. The numbers
announced on the tape correspond with the segment numbers
listed on your rating forms. This will help guide you in
placing your rating in the appropriate place.

You have two tasks. The first is to decide if +the

person was trying to hide his or her facial expression or
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not. The second is to rate as accurately as possible how
much discomfort the person was experiencing.

As you can see on your rating forms there is a list of
descriptors shown on the 1left side of each form which
indicates increasing levels of unpleasantness. This is the
same list of descriptors used by the people who received the
stimluli. You are to use these descriptors in making your
rating of the subject's discomfort.

Two examples of how to use the rating form are as
follows: if you thought the person in the eighth segment felt

annoyed by the stimulus and was trying to hide their facial

expression, you would place an "X" in the box under the word
"hidden™ and circle the number '"8" across from the . word
"annoyed". If you thought the person in segment 12 felt the

stimulus was unpleasant and they were not trying to hide
their facial expression, you would place an "X" in the box
under the words '"not hidden' and circle the number ™"12"
across from the word "unpleasant'.

There are five practice segments and then 68 segments
for the actual study. The tape is approximely 8 minutes in
duration.

Are there any questions?
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Name:

Rating Form
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Unbearable
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Rating Form
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25 26 27 28 29 30 31 32 33 34 35 36
25 26 27 28 29 30 31 32 33 34 35 36
25 26 27 28 29 30 31 32 33 34 35 36
25 26 27 28 29 30 31 32 33 34 35 36
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No Discomfort
Distracting
Annoying
Uncomfortable
Unpleasant
Irritating
Upsetting
Distressing
Miserable
Frightful
Dreadful
Horrible
Agonizing
Intolerable
Unbearable

Excruciating

Name:

Rating Form
N N N N N N N N N N N N
4 2 £ ¢ ¢ 4 ¢ ¢ ¢ 4 4 4
EREREREREREEREREREREEEEE
A é A B % " H A A R A A R A R A B B % A A A & 8
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 - 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
37 38 39 40 41 42 43 44 45 46 47 48
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No Discomfort
Distracting
Annoying
Uncomfortable
Unpleasant
Irritating
Upsetting
Distressing
Miserable
Frightful
Dreadful
Horrible
Agonizing
Intolerable
Unbearable

Excruciating

Rating Form

Name:

N N N N N N N N N N N N
e % ¢ ¢ & g g ¢ g ¢ ? :
IRRIEIRIRIRIRI NI I NI N
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 » 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
49 50 51 52 53 54 55 56 57 58 59 60
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Debriefing for Study 2

As stated in the instructions this study is interested
in how people rate different types of facial expressions
related to pain, particularly how people rate hidden versus
nonehidden facial expressions,

From neurological, and clinical sources it has been
suggested that people experience difficulty in controlling
facial muscles around the eyes and forehead which makes these
muscles most likely +to remain active even if someone |is
trying to control their facial expression. The video
segments you viewed were portrayals of facial expressions
involving muscles solely from either the upper face or the
lower face. These expressions were imitations of actual
facial exprerssions found in our prior research with low back
pain patients. It was necessary to show you imitations of
the actual facial movements in order to control the visual
context in which you viewed the expressions. This control
enabales me to evaluate the independent role of facial
expressions on your ratings.

The major hypothesis I am investigating is that judges
will chose more expressions showing only upper face movements
as hidden than lower face merments. Secondarily, I will be
comparing your ratings of the peoples' discomfort to ratings
gathered in a prior study, using the same models, to see what
eFFeet different instructions have on ratings of discomfort,

Besides attempting to investigate the role of facial

expressions on observer judgments this research is also a
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preliminary step towards the development of a possible method
for training health care workers to more accurately assess
their patient's pain from observing the patient!'s facial
expressions.

Are there any gquestions?
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Hypothesis 3 = 2 X 2 X 2 ANOVA

Source

Sex

Error

Face Area

Sex X Area

Error

Level

Sex X Lev

Error

Areag X Lev

Sex X Area
X Level

Error

Face X Level of Complexity

SS

@.22501

1.84085

@.78647

@.285147

3.75061

1.43793

g.00834

1.18915

B.80147

3.008383

B.79852

df

48

48

48

48

Sex of Judge X Area of

MS

@.22501

#.23835

@.78647

@d.05147

g.07814

1.43793

2.008834

B.02477

@.88147

d.08383

B.01664

5.87

d.00826

MNaeSe

B.0821

Ne Soe
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Hypothesis 4 = 2 X 2 X 2 ANOVA

Source

Jud Cond

Sex

Jud X Sex

Error

Level

Jud X Lev

Sex X Lev

Jud X Sex
X Level

Error

177.

Judgment Condition X Sex

of Judge X Level of Complexity

SS

179.778621

6.00094

85.9114¢

994.2784d8

261.7@392

d.00886

1.83676

4.11307

2@3.92025

df

96

96

MS

179.778621

6.0080@94

85.91140

18.3570@6

261.78382

@.00886

1.93676

4.113@7

2.12417

p

2.0001
MNe Se

g.0@849

2.2001
NeSe
NeSe

NeSe
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Hypothesis 4 = Simple Effects for Judgment Condition and

Source SS

Jud Cond 257.12043
for Male

Jud Cond 8.56659
for Female

Sex at - 23.25048
Jud Cond 1

Sex at 68.65835
Jud Cond 2

Error 994,.,278428

Sex of Judge

df MS
1 257.12043
1 8.566589
1 23.250848
1 68.65835
96 18.35706

2.8081

MNeSa

MNs S'e

B.025



