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164 Paul Ekman and Maureen O’Sullivan

chapter will compare and contrast several different facial measurement
techniques. We shall then illustrate the reason for using such time-
consuming methods by examining recent findings concerning a specific
facial expression: the smile. The exactitude of the current measurement
methods permits us to explore subtle differences among smiles that
were not possible even 20 years ago.

In addition to advances in measurement techniques, theoretical
breakthroughs and empirical findings also have contributed to a resur-
gence of interest in facial expression. Tomkins (1962, 1963) provided a
theoretical rationale for studying the face as a means for learning about
personality and emotion. He also showed that observers could obtain
very high agreement in judging emotion if the facial expressions were
carefully selected to reveal what he believes are the innate facial affects
(Tomkins & McCarter, 1964). Tomkins greatly influenced both Ekman
and Izard in planning their initial cross-cultural studies of facial expres-
sion. The resulting evidence of universality.in facial expression also re-
kindled interest in this topic. ,

The evidence for universals in facial expression fits not only with
Tomkins’s theory but also with the newly emerging interest in applying
ethological methods and concepts to human behavior. Interested in the
biological bases of behavior, human ethologists welcomed evidence of
commonalities in social behavior across cultures, and they provided the
first detailed “catalogs” describing naturally occurring facial behavior
(Blurton Jones, 1972; Brannigan & Humphries, 1972; Grant, 1969; Mc-
Grew, 1972). Because the question of the universality of facial expres-
sion is so central to thinking about emotion and nonverbal behavior, we
shall review the more recent studies in this area, thereby updating and
refining the issues in this domain.

In the 1960s and 1970s, the availability of low-cost photography and
videotaping encouraged several researchers to measure the ability to
recognize facial expressions (O’Sullivan & Guilford, 1975; Rosenthal,
Hall, DiMatteo, Rogers, & Archer, 1979). The question of what kind of
information can be conveyed by the face, however, continues to be de-
bated. For this reason, we also shall review the issues to be considered
in assessing accuracy in judging facial emotional expressions.

The final topic that we shall address is the role of facial feedback in
the phenomenology of emotion. The increasing interest of psychologists
in issues pertaining to emotion suggested the facial feedback hypothesis
as one with broad appeal.

The topics this chapter will address ~ facial measurement, universality,
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accuracy, and facial feedback — were chosen for their importance, both
historically and theoretically. Nonetheless, several areas have been ex-
duded from consideration. In recent years, developmental psycholo-
gists investigating attachment, mother—infant interaction, and the de-
velopment of emotion have begun to study facial expression. Because
other chapters in this book discuss developmental aspects of nonverbal
behavior, it will not be addressed here.

The encoding or expression of individual facial behavior is receiving
more and more attention (Rusalova, 1987), with many researchers exam-
ining encoding differences among schizophrenics (Garfield, Rogoff, &
Steinberg, 1987; Morrison, Bellack, & Mueser, 1988) and brain-damaged
individuals (Weddell, Trevarthan, & Miller, 1988). But we shall not re-
view this research or that on the relationship between the face and the
autonomic nervous system (Ekman, Levenson, & Friesen, 1983; Leven-
son, Ekman, & Friesen, in press) and the central nervous system (David-

- son, Ekman, Saron, Senulis, & Friesen, 1990), as it is too far afield from

the nonverbal behavior emphasis of this book.
For the same reason, research on the words used to describe facial

expressions of emotion will not be reviewed. Ekman, Friesen, and Ells-
worth (1972) reanalyzed many of the experiments conducted from 1914
to 1970. They found, contrary to Bruner and Tagiuri’s assessment (1954),
that the data yielded consistent, positive answers to fundamental ques-
tions about the language used to describe facial expression, the influ-
ence of context on judgments of facial expression, the accuracy of judg-
ments, and similarities across cultures. More recent thinking on the
language and labels used to describe facial expressions of emotion in-
cludes that of Russell and Fehr (1987) and Ekman and O’Sullivan (1988).
Other reviews of facial expression research include Charlesworth and
Kreutzer (1973) on infants and children; Chevalier-Skolnikoff (1973) and
Redican (1975, 1982) on nonhuman primates; Izard (1977) on theories of
emotion; Ekman and Oster (1979) on the face; and Fridlund, Ekman,
and Oster (1987) on facial expression of emotion, including develop-

mental and physiological aspects.

Facial measurement

Two major methodologies for studying facial expressions have been de-
veloped: the measurement of visible facial actions using facial coding
systems and the measurement of electrical discharges from contracting

facial muscle tissue (facial electromyography).
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168 Paul Ekman and Maureen O’Sullivan

culties inherent in the use of MAX and AFFEX for this purpose. First,
when scoring facial behavior one cannot distinguish between organized
patterns of facial expression in infants and configurations that coinci-
dentally match adult facial stereotypes. Second, in these systems one
can dlassify infant expressions as “fitting” a particular adult category on
the basis of only a few facial actions, occurring in just two of the three
areas of the face. The omission of certain facial actions from MAX and
AFFEX thus makes it impossible to verify whether infant (or even adult)
expressions meeting the coding criteria are the same as their standard-
ized adult counterparts or whether other infant expressions that do not
resemble adult stereotypes constitute meaningful communicative sig-
nals. Third, and perhaps most serious, is the absence of any indepen-
dent evidence that the configurations specified in MAX and AFFEX indi-
cate the presence of the corresponding discrete emotional states in
infants. This last objection likewise applies to the use of MAX and

AFFEX for coding adult expressions.

Inductively based selection. Several overlapping listings of facial actions
have been derived by observing spontaneous behavior in infants (Ny-
strom, 1974; Young & Decarie, 1977), children (Blurton Jones, 1971;
Brannigan & Humphries, 1972; Grant, 1969; McGrew, 1972), and normal
adults and psychiatric patients (Grant, 1969), which were reviewed in
detail by Ekman (1982). The inductively based systems have been useful
in mm.:mnmz:m “’ethograms,”’ or catalogs of the salient behaviors in the
communications repertoire. Blurton Jones’s system has been adopted
with some variations by a number of developmental psychologists.
The inductively based facial coding systems cannot be considered as
general-purpose facial measurement systems, as the parsing of facial ac-
tions is inconsistent — all include both simple actions and complex move-
ments that are not subdivided into components. Behavioral units are
occasionally objectively identified but are often given names laden with
subjective judgments (e.g., “angry frown”). These terms only compli-
cate inferences about the facial behavior (e.g., whether or not the frown
signifies anger). Many behavioral units are vaguely described, so that
investigators cannot know whether they are coding the same actions.
Descriptions of actions are often not in accord with the underlying facial
anatomy. For example, Birdwhistell (1970) attempted to construct a fa-
cial measurement system paralleling linguistic units, and Grant (1969)
derived measurement units from their ostensible (i.e., unvalidated)
“function.” Static facial signs (e.g., individual, racial, or age-related dif-

al oo do = " =" of = - I oo " " oe o = &
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ferences in physiognomy) make it difficult to identify certain actions in
systems in which facial behavior is described in terms of static configura-
tions, for instance, “oblong mouth.”

Anatomically based selection. Because every facial movement is the result
of muscular action, any complex facial movement can be scored analyti-
cally in terms of the minimal muscle actions that collectively produced
the movement. Seaford (1976) provided an excellent, detailed critique of
the hazards in theoretically and inductively derived systems. In con-
trast, his description of a regional variation in facial expression showed
the advantages of an anatomical approach.

Several investigators have attempted to derive anatomically based
systems (Ermiane & Gregarian, 1978; Frois-Wittman, 1930; Fulcher,
1942; Landis, 1924; see Ekman, 1982, for analyses of these systems). Be-
cause only anatomically based coding systems offer the possibility of
being comprehensive, the extant systems can be evaluated against this
standard.

The comprehensiveness of any facial coding system must be assessed
according to four criteria. First, all visible facial actions must be included
in the system (regardless of theoretical or inductive notions about func-
tion or signal value). Second, a provision for coding the intensity of fa-
cial actions must be included, as it is particularly important to measure
muscular excursions in the left versus the right side of the face and to
assess intensity of emotion. Third, a provision for timing the facial ac-
tions, with regard to both stimulus situations and the patterning of the
facial actions themselves, must be included in a comprehensive system.
The response dynamics that must be coded include onset time, apex
time, and offset time; these fine-grained dynamics have already been
implicated in the discrimination between deceptive and honest expres-
sions (Ekman & Friesen, 1982) and feigned and unfeigned smiles (Ek-
man, Hager, & Friesen, 1981). Fourth, the behavioral units must be
clearly and operationally defined, with high interrater reliabilities and
suitable validity data.

Measured according to these criteria, nearly all of the anatomically
based systems fall short, as most were devised solely to measure emo-
tion. The systems devised by Frois-Wittman (1930), Fulcher (1942), and
Landis (1924) contained only limited subsets of facial actions, and they
made no provision for timing actions. Ermiane & Gregarian (1978) of-
fered a system that coded all visible facial actions, including intensity
information, but did not code the timing of facial actions. Ermiane and
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172 Paul Ekman and Maureen O’Sullivan

Facial electromyography

Following earlier work by Malmo and Shagass (1949) and others, the
use of facial electromyography (EMG) has been advanced as a putative
measure of posed expression and also of mood and emotional states that
are not necessarily accompanied by overt facial action. Because facial
EMG attempts to measure the activity of specific facial muscles, it can
be seen as an example of the measurement of sign vehicle approach.

The use of facial EMG techniques does not relieve investigators of
having to define units of measurement and to choose which facial be-
haviors to observe. They must decide what features of the EMG signal
are salient (i.e., what constitutes the EMG “response”). Because of the
cost in time and effort of using facial EMG techniques - sampling even
a small proportion of facial muscles using EMG-recording electrodes re-
quires a large number of electrodes and an inordinate amount of subject
preparation — investigators must decide which facial behaviors will be
important. Therefore, all facial EMG-emotion research can be seen as
necessarily having a theory-based component.

To date, facial EMG techniques have been used in studies of affec-
tive imagery and affective disorder (Brown & Schwartz, 1980; Oliveau &
Willmuth, 1979; Schwartz, Brown, & Ahern, 1980; Schwartz, Fair, Salt,
Mandel, & Klerman, 1976a,b; Schwartz, Fair, Mandel, Salt, Mieske, &
Klerman, 1978; Teasdale & Bancroft, 1977; Teasdale & Rezin, 1978), of
posed facial expressions (Rusalova, Izard, & Simonov, 1975; Sumitsuji,
Matsumoto, Tanaka, Kashiwagi, & Kaneko, 1967, 1977), and of social
interaction and empathy (Cacioppo & Petty, 1981; Englis, Vaughan, &
Lanzetta, 1981; Vaughan & Lanzetta, 1980, 1981). (For a critical review
of the facial EMG-emotion literature, consult Fridlund & Izard, 1983,
and Fridlund, Ekman, & Oster, 1987.)

Facial measurement and the Duchenne smile

The utility of fine-grained measurement of facial behavior has been un-
derscored by research on smiling. Ekman (1985) distinguished 18 theo-
retically different kinds of smiles, including both voluntary and involun-
tary ones. One type of involuntary smile is what Ekman and Friesen
(1982) originally termed a felt happiness smile but have since renamed an
enjoyment smile. Such smiles include all smiles that occur while the per-
son actually experiences, and presumably would report, a positive emo-
tion. These positive emotions could arise from visual, auditory, gus-
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tatory, kinesthetic, or tactile stimulation; amusement and delight; con-
tentment and satisfaction; beatific experiences; relief from pain, pres-
sure, or tension; and enjoyment of another person. They proposed that
these enjoyment smiles differ in morphology and timing from more de-
liberate, voluntary smiles such as social, polite, or masking smiles.

Ekman and Friesen’s ideas about morphology were based on their
studies of voluntary facial actions and the writings of the French anato-
mist Duchenne:

The emotion of frank joy is expressed on the face by the combined contrac-
tion of the zygomaticus major muscle and the orbicularis oculi. The first
obeys the will but that the second is only put in play by the sweet emo-
tions of the soul; the . . . fake joy, the deceitful laugh, cannot provoke the
contraction of this latter muscle. . . . The muscle around the eye does not
obey the will; it is only brought into play by a true feeling, by an agreeable
emotion. Its inertia, in smiling, unmasks a false friend. (1862/1990, p- 126)

Consistent with Duchenné’s description, Ekman, Roper, and Hager
(1980) found that most people are unable to contract voluntarily the
orbicularis oculi muscle. .

Based on these findings and Duchenne’s observations, Ekman and
Friesen (1982) suggested that the common morphological elements in
enjoyment smiles are the action of two muscles: the zygomaticus major
muscle pulling the lip corners upward toward the cheek bones, and the
portion of orbicularis oculi that raises the cheek and gathers the skin
inward from around the eye socket (see Figure 5.1). Ekman (Ekman,
Davidson, & Friesen, 1990) proposed calling smiles incorporating both
of these elements Duchenne smiles.

Seven studies have obtained evidence for distinguishing the Du-
chenne or enjoyment smile from other forms of smiling. Ekman, Frie-
sen, and Ancoli (1980) found that Duchenne smiles occurred more often
than did three other types of smiles when people watched pleasant films
and that only Duchenne smiles correlated with the subjective report of
happiness. Ekman, Friesen, and O’Sullivan (1988) found that Duchenne
smiles occurred more often when people were actually enjoying them-
selves, as compared with people feigning smiling to conceal negative
emotions. Fox and Davidson (1988) found that 10-month-old infants’
Duchenne smiles occurred more often in response to their mother’s ap-
proach, whereas other types of smiling occurred more often in response
to approach by a stranger. They also found that only Duchenne smiles
were associated with the left-frontal EEG activation, the pattern of cere-
bral activity repeatedly found in positive affect. Matsumoto (1986) found
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176 Paul Ekman and Maureen O’Sullivan

and so Mead (1975) argued that establishing that posed expressions are
universal does not mean that spontaneous facial expressions of emotion
are universal. Ekman (1977) responded that the most likely explanation
of why people can readily interpret and pose facial expressions is that
they had seen those same facial expressions and experienced them in
everyday social life. Evidence for the spontaneous expression of emo-
tion in different cultures is particularly germane to this argument.

Comparing spontaneous expressions

Ekman and Friesen (1971) compared spontaneous facial expressions by
Japanese and American college students. They selected Japan as the
comparison culture because of the widely held Western belief in Asian
inscrutability. They hoped to show that this stereotype was based on
display rules about masking negative affect in the presence of an author-
ity, as suggested by their neurocultural theory of emotion (Ekman.&
Friesen, 1969). Male college students in Tokyo and in Berkeley, Califor-
nia, came into a laboratory and watched both neutral and stress-induc-
ing films while their skin resistance and heart rate were measured. The
videotapes of the facial expressions (filmed with a hidden camera un-
known to the subject until after the experiment) were coded by persons
who did not know which film was seen when the facial expressions
occurred. A correlation greater than .90 was found between the particu-
lar facial movements shown by the Japanese and the American students
(Ekman, 1973; Friesen, 1972). Virtually the same repertoire of facial
movements occurred at the same points in time.

Later in the same experiment a scientist, dressed in a white coat, en-
tered the room and sat with the subject while he watched the stress
film. It was predicted that in the presence of an authority figure the
display rules for managing facial behavior should operate differently in
the two countries; that is, there would be more monitoring of negative
facial behavior in Japan than in the United States. Facial measurements
were in the predicted direction. The Japanese students showed more
raised lip corners (social smiling) than did the Americans (Friesen,
1972). Slow-motion analyses of the facial expressions revealed a se-
quencing of facial behaviors in which a smiling movement was super-
imposed on the muscular action of disgust or fear. This was the first
study to show how cultural differences in the management of facial ex-
pressions (display rules) can mask universal facial expressions.

Two problems, however, limit the findings from this study. Again it
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is but a single study; no one has yet attempted to replicate it. The second
limitation is that the stress-inducing films elicited only two negative
emotions (disgust and fear), thereby not allowing determination of
whether the full range of emotional expressions is universal. The next
type of research met these two criticisms, studying many emotions and
with many replications.

Comparing observers’ judgments

Typically, in most cross-cultural facial expression studies, the people in
each culture are shown still photographs of facial expressions and are
asked to select a single emotion word or category from a list of words
or categories. Very high agreement was found in the specific emotions
attributed to facial expressions across a variety of cultures (five literate
cultures, Ekman, 1972; Ekman, Sorenson, & Friesen, 1969; nine literate
cultures, Izard, 1971; two literate cultures, Niit & Valsiner, 1977; and
one non-Western literate culture, Boucher, 1973; Boucher & Carlson,
1980). The strength of this kind of evidence is its many replications.
Unlike the first two kinds of research, this type of study has been re-
peated in many cultures, by different investigators, using different pho-
tographs of facial expression.

These studies have provided consistent evidence for the common rec-
ognition of at least six emotions (happiness, anger, fear, sadness, sur-
prise, and disgust). Izard reported agreement also for shame and inter-
est, but there is a question about whether it was facial expression or
head position that was the clue to recognizing these emotions. There
have been no other cross cultural studies of the facial expressions of
shame and interest. Ekman and Friesen (1986) reported agreement
across 10 Western and non-Western literate cultures in the identification
of a specific expression for contempt (Figure 5.1). Although there is
some argument about this (Izard & Hayes, 1988, and reply by Ekman &
Friesen, 1988; also P. E. Ricci Bitti, personal communication, 1986), Ek-
man and Heider (1988) again replicated the recognition of contempt in
a non-Western culture.

Six questions can be raised about such judgment studies in which the
same set of faces is shown to observers in different cultures. First, estab-
lishing agreement across cultures about the recognition and labeling of
an emotion does not prove that the emotion is expressed or experienced
in the same way across these cultures. This objection seems highly im-
Plausible. The recognition of emotion is not a matter that is taught for-
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subjects whose poses of emotion were described at the beginning of this
section in regard to the evidence of universality.) The South Fore sub-
jects had seen no movies, television, or photographs. They spoke nei-
ther English nor pidgin. They had never worked for a Caucasian or lived
in a government settlement. Nearly 10% of the members of this culture
were studied. For anger, happiness, sadness, disgust, and surprise (ex-
cept as distinguished from fear) the faces identified with each emotion
were the same as in literate cultures. Karl Heider and Eleanor Rosch
were skeptical of these findings, believing that facial expressions are cul-
ture specific. In 1970, on a field trip to West Iran, they repeated this
study with the Dani, a culture even more remote than the South Fore,
and they obtained a nearly perfect replication of Ekman and Friesen’s
results (reported in Ekman, 1973).

The fourth criticism of the judgment studies is that the judgment tasks
that they used might have concealed cultural differences in the percep-
tion of secondary blended emotions. Many students of emotion have
noted that facial expressions may contain more than one message (Ek-
man & Friesen, 1969; _Nm_.&\. 1971; Plutchik, 1962; Tomkins, 1963). The
two emotions in a blend may be of similar strength, or one emotion may
be primary and much more salient than the other secondary emotion.
In earlier cross-cultural studies, the investigators presumed that the ex-
pressions they showed displayed a single emotion rather than a blend
and therefore did not give those who observed the expressions an op-
portunity to choose more than one emotion term for each expression.
Without such data, however, it is not possible to ascertain whether an
expression conveys a single emotion or a blend, and if it is a blend,
whether cultures agree in their judgment of the secondary emotion. Ear-
lier evidence of cross-cultural agreement in the judgment of expressions
might be limited just to the primary message and not the secondary
blended emotions. “ )

A later study by Ekman et al. (1987) resolved this problem. In this
study members of 10 literate Western and non-Western cultures were
shown a set of Caucasian facial expressions. Instead of being limited to
selecting one emotion term or category for each expression, the observ-
ers were allowed to indicate both the presence of multiple emotions and
the relative intensity of each. There was very high agreement across
cultures about the secondary blended emotion signaled by an expres-
sion.

The fifth question is whether there is universality not just in which
emotion is signaled by an expression but also in the intensity of the

s o " " ol = ds

Facial expression: methods, means, and moues 181

12.8?3 emotion. Only two cross-cultural studies (Ekman, 1972; Saha,
1973) obtained intensity judgments, and no differences among cultures
were found. But not many cultures were examined in either study.
Ekman et al. (1987) addressed this question as well and found cross-
cultural agreement about the relative strength of expressions of the
same emotion. With few exceptions, the 10 cultures they examined
agreed on which of two different expressions of the same emotion was
more intense.

Ekman et al. (1987), however, did uncover evidence of cultural differ-
ences in the absolute intensity level attributed to an expression. The
Asian cultures (Hong Kong, Japan, Sumatra) attributed less-intense
emotions to expressions than did the non-Asians. Because all the ex-
pressions shown had been of Caucasian faces, it was not possible to
know whether this might be caused by the Asians’ reluctance to attri-
bute strong emotions to a foreigner. To examine this issue, Matsumoto
and Ekman (1989) showed expressions of both Japanese and Americans

- to observers in both countries. Regardless of the culture or sex of the

person they were judging, the Japanese made less intense judgments
than did the Americans. Work is now in progress to investigate whether
the Japanese make less intense attributions than do Americans when
judging other personal characteristics apart from emotion.

Although no one study, or one kind of research, is conclusive, collec-
tively they provide an enormous body of consistent evidence for the
universality of at least some facial expressions of emotions. Although
the evidence is strong for fear, anger, disgust, sadness, surprise, and
happiness, there still are questions about contempt, shame, and inter-
est. Also, there are no data on how many expressions for each emotion
are universal. Nor is it known how often these universal expressions of
emotion are seen in ordinary social life. And little has yet been docu-
mented about cultural differences in facial expression, except for the sin-
gle study of display rules (Ekman, 1973; Friesen, 1972) discussed earlier
and the recent evidence regarding differences in the judgment of emo-
tional intensity (Ekman et al., 1987).

Despite this evidence, it could still be argued that facial expressions
of emotion are culturally variable social signals and that the commonal-
ity in judgments can be attributed solely to common learning experi-
ences. According to this interpretation, exposure to the same mass me-
dia representations of emotional expression might have taught people
in each culture how to label facial expressions. But this explanation was
invalidated by studies of isolated, preliterate cultures not exposed to the
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Emotional information in the face

Despite these difficulties, there is evidence that facial expressions of
emotion can provide accurate information about the occurrence of pleas-
ant, as compared with unpleasant, emotional states. A reanalysis of
studies from 1914 to 1970 concluded that both facial measurement and
observers’ judgments can accurately distinguish pleasant from unpleas-
ant states (Ekman, Friesen, & Ellsworth, 1972, 1982a). Since then, 3
number of experiments have replicated these findings but have not ex-
tended them to possible distinctions among particular positive and neg-
ative emotions. There is little information pinpointing the specific facial
actions that differentiate pleasant and unpleasant states. In the vast ma-
jority of studies, most investigators have used the message judgment
approach, which precludes determining to which configurations the ob-
servers were responding. Those who directly measured facial expres-
sion have, in large part, failed to report the frequency of specific actions
and/or the full-face conformations that provided the pertinent informa-
tion. .

More recent experiments using facial electromyography have pro-
duced evidence bearing on the discrimination of pleasant versus un-
pleasant emotional states. Schwartz, Fair, Salt, Mandel, and Klerman
(1976a,b) used an affective-imagery task to induce emotions. They
showed that “happy” imagery conditions were separable from negative-
affect conditions, largely through the reciprocal activities in EMG sites
overlying the corrugator supercilii (which lowers and draws together
the brows) and zygomatic major (which raises the lip corners into a
smile). Corrugator sites also tend to show EMG activity corresponding
to self-reported negative-thought frequency (Teasdale & Rezin, 1978).
Fridlund, Schwartz, and Fowler (1984) also reported good discrimina-
tion of “happy” from negative-affect imagery trials. In these EMG stud-
ies, the imagery trials are presumed to induce “real” emotions. That
they may instead induce a type of posed expression was suggested by
Ekman, Hager, and Friesen (1981) and later by Fridlund and lzard
(1983).

A careful analysis of what responses are being detected in these EMG
experiments has yet to be performed. Are subjects in “negative-affect”
conditions just frowning more, and in “positive-affect”” conditions, smil-
ing more? Or is there other, more tonic muscular activity signifying an
index of mood? No definitive data have been provided.

In addition to distinguishing positive from negative emotions, facial
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expressions seem also to provide accurate information about the intensi-
ties of, and distinctions among, several specific negative and positive
emotions. Surprisingly, few decoding studies have attempted to catego-
rize seemingly spontaneous facial expressions into a range of emotional
categories. Most studies either have used posed expressions as stimuli
or have instructed subjects merely to classify facial expressions along a
pleasant-unpleasant dimension. Only a few studies offer relevant data.

Ekman, Friesen, and Ancoli (1980) used FACS to study the spontane-
ous facial expressions that occurred while the subjects watched motion
picture films and then reported on their subjective experience. High cor-
relations were found for specific facial actions hypothesized to be signs
of positive and negative emotions and for self-reports of the intensity of
those positive and negative emotions. Facial actions that reliably distin-
guished reports of disgust were also isolated.

Several facial EMG studies have tried to discriminate among multiple
posed emotional states. Highly patterned, multiple-site EMG activity is
found with instructions to pose facial expressions of several emotions
(Sumitsuji, Matsumoto, Tanaka, Kashiwagi, & Kaneko, 1967, 1977).
Trained actors generate higher-amplitude, more discriminable EMG pat-
terns than do untrained controls (Rusalova, Izard, & Simonov, 1975).
Vaughan and Lanzetta (1980) employed a “vicarious classical condition-
ing” paradigm in which observers are exposed to a model who appears
to be experiencing pain. Under these conditions, subjects generate EMG
patterns congruent with emotions of “anticipation” and “pain” when
models are ostensibly anticipating, and then receiving, noxious stimuli.
Finally, Fridlund et al. (1984) showed reliable multivariate classifications
of both posed and imagery-related trials across emotional categories of
happiness, sadness, anger, and fear.

Paradoxically, the emotional information communicated by the face
can be inferred from situations in which the face is used to falsify such
information. Facial expressions may not only reflect emotional state but
may also (1) feign emotion when none is present (e.g., the social smile),
(2) attenuate or dampen the apparent intensity of any felt positive emo-
tion (e.g., the dampening smile), and/or (3) mask the presence of a nega-
tive felt emotion with a simulated alternative emotion (e.g., the masking
smile). Quite often the literature has obscured these distinctions by us-
ing the overinclusive term deception. In order to understand by which
Process the subjects are responding, it is necessary in facial deception
studies to sample both facial behavior and other response systems possi-
bly indicative of emotion. Among the dozens of recent experiments on
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channels may have been miscast. There is no evidence that individuals
in actual social interactions selectively attend to different channels, al-
though there is speculation that this may be an individual characteristic
of interest. There is no evidence that information conveyed to separate
channels is merely additive. We believe that it is more likely that differ-
ent channels contribute differentially depending on the trait or emotion
of interest. The expression of some emotions are probably more easily
expressed or inhibited in one channel than in another, and observers
may prefer a particular channel when all are available but can use infor-
mation from other channels if forced to do so. We shall now turn fram
the question of how one person knows the emotional state of another
to the question of knowing our own emotional state.

Facial feedback

How can we account for the subjective experience of emotion? The de-
bate over this issue has been dominated by theorists arguing for the
primacy of either “peripheral” visceral and striate-muscle responses
(James, 1884, 1890; Lange, 1885; Tomkins, 1962, 1963, 1982) or the pri-
macy of “central” cognitive appraisal (e.g., Cannon, 1927, 1931; Laza-
rus, Averill, & Opton, 1970; Plutchik, 1977; Schachter & Singer, 1962).

Citing Darwin’s (1872) classic work on the origins of emotional expres-
sions, Tomkins (1962, 1963, 1982) modified and extended James’s theory
of emotion, positing that discrete, differentiated emotions derive from
feedback from innately patterned facial expressions. Tomkins's asser-
tions set the stage for several experiments designed to test the “facial
feedback hypothesis” — that patterned proprioceptive feedback from fa-
cial muscle activity (or from integrated facial expressions) is a necessary
and/or sufficient determinant of the experience of emotion (see Buck,
1980, for a detailed account of the facial feedback hypothesis and related
research).

A variant of the facial feedback hypothesis, set within the framework
of self-attribution theory (Bem, 1967; Schachter, 1964), postulates that
we can use information from our own facial (and other) behavior to infer
what we feel. Laird’s original study (1974) provided a model for later
facial feedback experiments: The subjects were instructed to contract
particular facial muscles, producing — presumably without their aware-
ness — a “happy” or “frowning” expression that they maintained on
their faces while viewing slides or cartoons. The face manipulation had
a significant, though small, effect (compared with the effect of the
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slides) on their reported feelings. A subsequent series of experiments
found that individual differences on the face manipulation task were
related to other indices of an individual’s tendency to use “self”- versus
“situation”-produced cues (Duncan & Laird, 1977).

Tourangeau and Ellsworth (1979) failed to confirm the strong version
of the facial feedback hypothesis, that is, that overt facial expression
is both necessary and sufficient for the experience of emotion. Facial
manipulations had no significant effect on self-reported emotion and
only ambiguous effects on physiological responses. The study was
roundly criticized. The criticisms pointed out the difficulties in testing
experimentally the facial feedback hypothesis. Hager and Ekman (1981)
cited three main shortcomings: (1) The specific requested movements
were not valid analogs of emotional expressions; (2) other expressions
besides the requested movements may have occurred; and (3) the proce-
dures were subject to contamination by demand characteristics. 1zard
(1981) asserted that any role that facial feedback might play in emotional
experience would be reflexive, nearly immediate, and only a few milli-
seconds in duration. Tomkins (1981) commented on the artificiality of
the expression-manipulation procedure and on the fact that the proce-
dure bypassed the numerous physiological systems normally involved
in affect (e.g., respiration and blood flow). In response to these criti-
cisms, Ellsworth and Tourangeau (1981) stated that their experiment
disconfirmed the ““necessity”” version of the facial feedback hypothesis
and not the “sufficiency” variant. The criticisms of the Tourangeau and
Ellsworth (1979) experiment, and the authors’ rebuttal, should be con-
sulted for elaborations of these issues.

Other tests for the facial feedback hypothesis have monitored facial
expressivity and other (usually physiological) indices of emotional be-
havior (e.g., Zuckerman, Klorman, Larrance, & Spiegel, 1981). A posi-
tive correlation between magnitudes of within-trial facial expressions
and adjunctive indices of emotion is taken as supporting the hypothesis.
Buck (1980) schematized the various interpretations and derivatives of
the facial feedback hypothesis and the corresponding methods for test-
ing each.

The strongest evidence for a positive link between voluntary facial
expression and emotion comes from a series of experiments by Lanzetta,
Kleck, and colleagues (Colby, Lanzetta, & Kleck, 1977; Kleck, Vaughan,
Cartwright-Smith, Vaughan, Colby, & Lanzetta, 1976; Lanzetta, Cart-
wright-Smith, & Kleck, 1976), investigating the effect of overt facial ex-
pression on the intensity of emotional arousal produced by shock. At-
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