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Introduction

August 2015 – Basic Emotion Theory has proven to be a highly fruitful yet controversial set of

ideas in the science of emotion, generating vigorous debate over the past 30 years (Barrett,

Lindquist, & Gendron, 2007; Ekman, 1992; Ortony & Turner, 1990; Russell, 1994). At its

core, Basic Emotion Theory consists of specific theses concerning (1) what the emotions

are – in general terms, they are brief, unbidden, pancultural functional states that enable

humans to efficiently respond to evolutionarily significant problems – and (2) how scientific

research is to differentiate distinct emotions from one another – in expression, peripheral

physiology, appraisal, and neural process (Ekman, 1992; Ekman & Cordaro, 2011; Ekman

& Davidson, 1994).

Here, we focus on an especially contentious sub-domain of Basic Emotion Theory, namely

its specific claims regarding emotional expression. Within this tradition, it is more specifically assumed that express‐

ions of emotion: 1) are brief, coherent patterns of facial behavior that covary with distinct experiences; 2) signal the

current emotional state, intentions, and assessment of the eliciting situation of the individual; 3) manifest some degree

of cross-cultural universality in both production and recognition; 4) find evolutionary precursors in the signaling be‐

haviors of other mammals in contexts similar to the social contexts humans encounter (e.g., when signaling adversari‐

al intentions); and 5) covary with emotion-related physiological responses (for summaries, see Ekman, 1994; Hess &

Fischer, 2013; Keltner & Haidt, 2001; Keltner & Kring, 1998; Matsumoto et al., 2008).

Much of the original support for Basic Emotion Theory comes from the well-known studies of Ekman and Friesen in

New Guinea (Ekman, Sorenson, & Friesen, 1969). Using still photographs of prototypical emotional facial express‐

ions, Ekman and Friesen were able to document universality in the production and recognition of a limited set of

“basic” emotions, including anger, fear, happiness, sadness, disgust and surprise (for review, see Matsumoto et al.,

2008). Subsequent critiques have raised questions about the degree of universality in the recognition of these em‐

otional facial expressions (Russell, 1994), about what such expressions signal (Fridlund, 1991), about the response

formats in the studies (Russell, 1994), and about the ecological validity of such exaggerated, prototypical expressions.

These productive debates have inspired a next wave of research on emotional expression, which advances Basic Em‐

otion Theory in fundamental ways. In this essay we summarize – in broad strokes – what has been learned in the

past 20 years of empirical study — and how the evidence yields a new set of propositions concerning the nature and

universality of emotional expression within the framework of Basic Emotion Theory.

Emotional Expressions are Multi-modal, Dynamic Patterns of Behavior

Central to Basic Emotion Theory is the assumption that emotions enable the individual to respond adaptively to

evolutionarily significant threats and opportunities in the environment – the cry of offspring, a threat from an adversary,
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pursuing sexual opportunity in a social setting of rivals and potential mates (Ekman, 1992; Keltner & Haidt, 2001).

Emotions enable such responses primarily through shifts in peripheral physiology (Levenson, Ekman & Friesen,

1990), patterns of cognition (Oveis, Horberg, & Keltner, 2010), movements of the body (e.g. the proverbial fight or flight

response), and expressive behavior that coordinates social interactions through the information it conveys and respon‐

ses it evokes in others (e.g., Keltner & Kring, 1998; van Kleef, 2009).

Within this framework, emotions are fundamentally about action (Frijda, 1986). Emotions enable people to react to sig‐

nificant stimuli in the environment (or within themselves), in complex patterns of behavior involving multiple modalities

– facial muscle movement, vocal cues, bodily movements, gesture, posture, and so on. For example, studies captur‐

ing experiences of sympathy find that this brief state involves bodily movements forward, soothing tactile behavior, ob‐

lique eyebrows, a fixed pattern of gaze, vocalizations, and skin-to-skin contact when sympathy leads to embrace

(Goetz, Keltner, & Simon-Thomas, 2010).

Early studies of emotional expression, and the controversies they engendered, largely focused on the meaning of

static portrayals of prototypical configurations of facial muscles of anger, disgust, fear, sadness, surprise, and happi‐

ness (Ekman, 1994; Russell, 1994). In the last 20 years, the scientific study of facial expressions has moved sig‐

nificantly beyond static portrayals of six emotions, revealing that emotional expressions are multimodal, dynamic pat‐

terns of behavior, involving facial action, vocalization, bodily movement, gaze, gesture, head movements, touch, auto‐

nomic response, and even scent (Keltner et al., in press).

Notably, the notion that emotional expressions are multimodal patterns of behavior is evident in Charles Darwin’s own

rich descriptions of the expressions of over 40 emotional states (Keltner, 2009), a portion of which we summarize in

Table 1 (with focus on positive emotions).

Table 1: Darwin’s descriptions of the expressive behavior of positive emotions

We notice here that Darwin did not focus on what Ekman (1992) once called momentary facial expressions, the sorts



of expressions that can be captured with a snapshot, but rather on extended and multimodal dynamic patterns of be‐

havior, in which the signal consists of a sequence of facial and non-facial actions that only collectively and over time

convey the relevant message.

Focusing on more modalities than facial expression alone has enabled the discovery of new emotional expressions.

For example, gaze patterns and head movements covary with the experience and signaling of embarrassment (Keltn‐

er, 1995), pride (Tracy & Robins, 2004), and awe (Campos et al., 2013), as we detail below. Thinking of emotional ex‐

pressions as dynamic multimodal patterns of behavior also points to intriguing new questions (e.g., Aviezer, Trope, &

Todorov, 2012).

What is the relative contribution of different modalities to the perception and signal value of emotional expressions

(e.g., Flack, 2006; Scherer & Ellgring, 2007)? Why is it that certain emotions are more reliably signaled in multiple

modalities, whereas other emotions are only recognized in one modality? For example, sympathy is reliably signaled

in touch and the voice, but less so, in the face (Goetz et al., 2010). It is nearly impossible to communicate embarrass‐

ment through touch, but it is reliably communicated in patterns of gaze, head, and facial behavior.

There are More Emotional Expressions than the “Basic” Six

Critical to Basic Emotions Theory is the question of which emotions have distinctive signals. Evidence germane to this

question informs taxonomies of emotion (e.g., Keltner & Lerner, 2010) and the search for emotion-specific responses

in other systems, such as neuroendocrine or autonomic response systems (see below).

Past studies focused on figuring out momentary expressions captured by still photographs. As a result, only the “basic

six” emotions – anger, disgust, fear, sadness, surprise, and happiness – emerged as having clear distinctive signals.

But if emotional expressions are, as we claim and as suggested by Darwin, multimodal and dynamic, many more em‐

otions may have distinctive signals, which could consist of facial changes over time in combination with other changes

(e.g. vocal changes).

In recent years, dozens of studies have sought to differentiate the expressions of emotions other than the “basic” six,

expanding the focus to modalities such as touch, voice, and artistic portrayal. In emotion recognition paradigms, par‐

ticipants attempted to choose the right label to designate an emotion-related facial expression, vocalization, or piece of

music. In emotion production studies, participants attempted to communicate emotions to a naïve observer, who was

tasked with guessing the emotion expressed. In emotion encoding  studies, behavioral analyses ascertained whether

the experience of an emotion was expressed in different behaviors than closely related states.

In Table 2, we summarize this new literature, indicating whether studies reveal that the facial, vocal, tactile, and

music-related expressions of the emotion can be differentiated from expressions of other emotions. In the respective

columns, “yes” indicates that the evidence suggests that the emotion is communicated in a modality at above chance

levels; “no” indicates that the emotion cannot be reliably communicated in the modality. These data make the case for

distinct expression of 24 emotional states when different modalities are considered, although we note that few if any

studies have looked at multimodal expressions of emotion.



Table 2: Evidence related to the expression of emotion in different modalities

This new literature reveals that there are more emotions than the “Basic Six” and that emotions can be expressed in

non-facial modalities. These discoveries speak to the promise of a multimodal approach to emotional expression anti‐

cipated in Table 1. Several critical questions await attention. Most notably, few if any production studies have ex‐

amined how the different modalities of expression – face, voice, touch, body and gaze activity – covary during em‐

otional expressions. Few if any emotion recognition studies have addressed whether multimodal expressions are

more reliably recognized than single modality expressions, for example in the face or voice – largely the focus of re‐

search to the present date.



Patterns of Emotional Expression Vary Within Emotion and Across Individuals and Cultures

Within traditional Basic Emotion Theory, the focus has been on prototypical facial expressions, namely facial express‐

ions that are “best examples” of the expressions associated with an emotion (Ekman, 1992). This has been a pre‐

requisite of the still photograph method, so profoundly influential in the field, which demanded focusing on behaviors

that characterize paradigmatic cases of the emotion and can be captured with a snapshot (e.g., the tightened lips dur‐

ing prototypical episodes of anger).

As critics have pointed out, this focus has led to a neglect of less prototypical expressions of emotions, namely other

behaviors that vary more in whether or not they occur during an emotional experience (e.g. the face touch during em‐

barrassment). These latter behaviors are more likely to vary across context, individuals, or cultures. Once we expand

the focus from prototypical momentary expressions to all extended expressions of any given emotion, it becomes

clear that there is no one-to-one correspondence between a specific set of facial muscle actions or vocal cues and any

and every experience of an emotion; instead, this approach suggests probabilistic associations between the multimod‐

al behaviors and the occurrence of the emotion.

One clear implication is that there will be significant variation within a category of emotion (e.g., embarrassment, awe)

in the patterns of behavior that covary with the occurrence of the emotion, most typically ascertained with self-report

measures. For example, in an early study of the expressive behavior of embarrassment, it was found that different

patterns of behavior arose during the experience of embarrassment (Keltner, 1995; for similar evidence concerning

pride, see Tracy & Robins, 2004). Most displays of embarrassment involved gaze down, head movements down, and

awkward smiles, but some involved face touching, some involved shoulder shrugs, and some involved pained, self-

conscious vocalizations.

Additionally, the more expressions of embarrassment include the full complement of prototypical features – the gaze

down, head movement down, awkward smile, face touch–, the more naïve observers reliably recognize the emotion in

the display. Studies of emotion-related tactile contact similarly find variation in the patterns of tactile behavior (location,

pressure, configuration of hand) within the expression of one emotion, such as gratitude or sympathy (Hertenstein et

al., 2006).

In moving away from the assumption that there is necessarily a one-to-one correspondence between emotional ex‐

perience and specific expressive behaviors, empirical research can capture different sources of emotion-related varia‐

tion in expressive behavior. A first is to study subtypes of an emotion, which vary according to specific appraisal

themes. Emotion concepts such as “embarrassment” or “awe” or “anger” actually refer to a variety of states within that

emotion family (for example, people experience awe that varies in the sense of beauty, fear, supernatural causation;

Keltner & Haidt, 2003). The challenge for future research will be to map specific variations of an emotional state – such

as awe involving threat versus no threat – to specific elements of the pattern of expressive behavior.

A second source of variation consists of cultural differences in the multimodal expression of emotions. As an illustra‐

tion, in one recent study participants in five different cultures – China, India, Japan, Korea, and the USA – heard

twenty-two emotion-specific situations in their native language and were asked to express the emotion in whatever

fashion they desired, which could include facial, vocal, or bodily expressions (Cordaro, 2013). The only instruction was

that the expressions were to be nonverbal. Over 5500 facial expressions, bodily movements, gaze movements, hand

gestures, and patterns of breathing were coded using an expanded Facial Action Coding System (Ekman & Friesen,

1978), and a large subset of these was analyzed for patterns across and within cultures.

For all emotions studied, certain collections of expressive behaviors were frequently observed across all five cultural

groups, which were deemed International Core Sequences – the prototypical elements of the multimodal hyperspace

of variation in emotional expression. Across cultures the expression of awe, for example, tended to involve the widen‐

ing of the eyes and a smile as well as a head movement up. Across cultures, head nods expressed interest. Confus‐

ion was generally expressed with behaviors including furrowed brows, narrowed eyes, and a head tilt. At the same

time, there were certain patterns of behavior that were observed within, but not between, cultures, and these were de‐



emed Culturally Varying Sequences. These patterns of expressive behavior were unique to the culture, and have

been called “emotion accents” in other studies (Elfenbein, 2013). We propose that these cultural accents are shaped

by display rules that predicate the amplification or masking of emotional displays according to the value attached to

the specific emotion.

Search for Neurophysiological Correlates of Emotional Expression

Within Basic Emotions Theory, it is assumed that emotions involve emotion-specific physiology, which enable specific

behaviors in response to eliciting stimuli – flight, skin-to-skin contact, the widening of the eyes to take in more informa‐

tion, clasping and striking. On this view, expressive behaviors are elements of more complex, emotion-specific pat‐

terns of action, useful in our evolutionary past (e.g., Darwin, 1872; Shariff & Tracy, 2011). This analysis suggests that

patterns of expression should covary with activation in different neurophysiological systems that are conserved across

mammals. Early studies of emotion-specific physiology focused on a limited set of emotions and select measures of

peripheral physiology – heart rate, skin conductance, temperature of the skin (Levenson, Ekman & Friesen, 1990).

New discoveries of multimodal patterns of expression of a far wider array of emotions than the basic six have enabled

new areas on inquiry in the search for emotion-specific physiology. For example, brief nonverbal displays of love

(Duchenne smile, head tilt, open handed gestures) correlate with oxytocin release, whereas cues of sexual desire (lip

licks, lip puckers) do not (Gonzaga et al., 2006), a finding that is in keeping with functional analyses of oxytocin as a

motivator of commitment and the provision of care in mammalian species (Keltner et al., 2014).

Sympathy-related oblique eyebrow movements relate to increased activation in the vagus nerve, a branch of the para‐

sympathetic autonomic nervous system that supports care-giving in mammals (Eisenberg et al., 1989; Stellar, Cohen,

Oveis, & Keltner, 2015). Again, this is in keeping with functional analyses of sympathy as a caregiving emotion. Still

other studies have documented that dominance-related postural expansion associated with pride elevates levels of

testosterone, a hormone thought to be involved in the signaling of elevated status (Carney, Cuddy, & Yap, 2010).

In Table 3 we summarize these findings. For example, the cytokine system is part of an inflammation response and is

associated with submissive responses on nonhuman species, and shame in humans (Dickerson & Kemeny, 2004),

and we would suggest, shame-related displays. Recent self-report studies find unique associations between cold shiv‐

ers and fear and disgust, and goosebumps (piloerection) and awe (Campos et al., 2013; Maruskin et al., 2012). By in‐

tegrating studies of multimodal expressions for a variety of emotions other than the basic six with advances in neurop‐

hysiology, new insights are gained into emotion-specific physiology. Critical questions await empirical attention. Most

notably, it will important to examine the temporal sequences in which experience, expression, and emotion-specific

physiology unfold, and the degree of coherence between these systems.

Table 3: Associations between Emotional Expression and Neurophysiological Response

Mammalian Precursors to Human Emotional Expression



Critical to Basic Emotions Theory is the notion that human emotional expression arose during the process of mam‐

malian evolution, and by implication, that there should be compelling homologies between human and non-human

display behavior. Careful cross-species comparisons between human and nonhuman expressive behavior have re‐

vealed functional origins of laughter, smiling, embarrassment, affiliative cues involved in love, sexual signaling, threat

displays, and dominance (for review see Keltner et al., in press). Careful analyses of nonhuman vocal display find dis‐

tinct displays for sex, food, affiliation, care-giving, and threat (Snowdon, 2003).

These cross-species comparisons are critical to functional claims so central to Basic Emotions Theory: that emotional

expressions serve specific functions within social contexts common to many mammals – for example, that human em‐

barrassment resembles the behaviors of other species’ appeasement displays, and triggers similar patterns of conflict

de-escalating reconciliation (Keltner & Buswell, 1997). This search for mammalian precursors, an enduring theme in

Basic Emotions Theory, points to a means to understand the deeper origins of human emotion, providing suggestive

evidence of what patterns of mammalian social behavior gave rise to human emotional expression.

For example, it is interesting to speculate how human expressions of gratitude involved in touch (Hertenstein et al.,

2006) trace back to the grooming exchanges and food sharing in primates that support reciprocal sharing and co‐

operation (de Waal, 1996). It is provocative but speculative to consider how the contexts in which nonhuman piloerec‐

tion occur might inform the understanding of the evolution of awe. How do rodent displays of shuddering and shivering

give rise to our own shudders of social disgust? Looking to nonhuman species is a critical means by which Basic Em‐

otions Theory reveals the origins of different emotions.

Gradients of Recognition in Universal Recognition of Emotional Expression

Emotion recognition studies have sought to ascertain the extent to which emotional expressions – facial expressions

and vocalizations in particular – are recognized in different cultures (Gendron et al., 2014; Haidt & Keltner, 1999;

Sauter et al., 2014). Subsequent critiques of this literature have brought into focus the limitations of forced choice

paradigms, the need to study more ecologically valid displays, and the continuing need to study cultures who have not

been influenced by media portrayals of emotional expression (Gendron et al., 2014; Haidt & Keltner, 1999; Russell,

1994; Sauter et al., 2014).

Yet another advance in this area of research is the notion that emotions vary in the degree to which they can be reliab‐

ly signaled, in the sense that there are gradients of recognition (Haidt & Keltner, 1999; Russell, 1994). As one illustra‐

tion, in a recent study, Cordaro (2013), guided by the emotion expression taxonomy represented in Table 1, produced

static photos of 18 emotions expressed in the face and body, and presented these photos to naïve observers in 10 cul‐

tures: China, Japan, Korea, New Zealand, Germany, Poland, Pakistan, India, Turkey, and the United States. Those

participants were required to choose the best label, from four emotion labels of the same valence as well as “none of

the above,” that matched the expression in the photo. The photos are portrayed in Table 4, and the data from this

study, summed across cultures, are presented in Figure 1.
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Yet another advance in this area of research is the notion that emotions vary in the degree to which they can be reliably signaled, in the sense that there are gradients of recognition (Haidt & Keltner, 1999; Russell, 1994). As one illustration, in a recent study, Cordaro (2013), guided by the emotion expression taxonomy represented in Table 4, produced simple, one sentence, universally understood stories of 18 emotions and presented them to naïve observers in 10 cultures: China, Japan, Korea, New Zealand, Germany, Poland, Pakistan, India, Turkey, and the United States. After reading the story in their native language, the participants viewed four static photos of emotional displays expressed in the face and body.  One of these photos was the hypothesized display, the second photo was the physiologically-closest “basic” emotion to the hypothesized display, and the other two photos were randomly selected within-valence confounds. Those participants were required to choose the best photograph that represented the emotion in the story, or select “none of the above” if none of the expression photos matched the story. The photos are portrayed in Table 4, and the data from this study, summed across cultures, are presented in Figure 1. In most cases, participants reliably selected the target display at above-chance rates, despite the presence of within-valence confounds and a physiologically similar “basic" emotion confound.







Table 4: Facial expression examples, FACS action units, and physical descriptions for each expression

Figure 1: Recognition rates in identifying 19 emotional expressions in the face and body across ten cultures. Dashed

lines indicate chance levels of guessing (20%)

The dashed lines represent levels of recognition that would be observed by chance guessing alone, which would be

20% given that participants chose one label from five options in each judgment. What one can see in Figure 1 is clear

evidence that when static photos capture head movements, gaze activity, and face touching, many more emotions

than the basic six can be recognized, even in static photos, as we have been arguing.



These data also illustrate something systematically observed in nearly every recognition study: some emotions are

more easily recognized than others (e.g. boredom is more easily recognized than interest). Framing the debate about

the recognition of emotion across cultures in either/or terms does not represent what the evidence more typically reve‐

als, that there are gradients of recognition, with some emotions more reliably recognized than others.

Toward the Future Empirical Study of Emotional Expression

The study of emotional expression has changed dramatically in the past 20 years. The field is now investigating a

much wider array of emotions and how they are expressed in dynamic, multimodal patterns of behavior. Significant ad‐

vances have been made in understanding the neurophysiological correlates of these patterns of behavior, and their

homologues in other mammals.

We end with several critical questions. First, it is striking how few emotion encoding studies there are wherein re‐

searchers study how expressive behavior correlates with emotional experience; instead, almost all studies we have

considered have been emotion recognition studies, as illustrated above, or emotion production studies wherein par‐

ticipants are given an emotion concept (“disgust”) and asked to express in nonverbally.

Similarly, few studies have examined how well multimodal expressions of emotion can be recognized, and are uni‐

versal across cultures. These are critical lacunae in the field. The debates concerning the universality of emotion have

been more focused upon similarities and differences in the recognition of facial expressions of the basic six emotions,

and vocalizations of a broader array of emotions (Haidt & Keltner, 1999). Almost exclusively, studies of universality

have used single modalities: static photos of facial expressions (e.g., Matsumoto et al., 2008) or brief vocal bursts or

epochs of emotional prosody (Juslin & Laukka, 2003) or videos of emotional tactile contact (Hertenstein et al., 2006).

Across these kinds of studies emotion recognition across cultures tends to hover between 55 and 70%, where chance

guessing would yield accuracy levels between 12.5% and 25% percent, depending on estimates of chance. We be‐

lieve accuracy levels may typically be higher once multimodal expressions, which are much closer to the natural ex‐

pressions we should ultimately be focusing on, are presented rather than unimodal expressions.

Finally, it will be important to move beyond emotion matching paradigms, where single emotion words are matched to

stimuli, and to move to free response studies that investigate the communicative dimensions of multimodal emotional

expressions. The problem with forced choice studies is not only that they inflate consensus (Russell, 1994), but also

that they wrongly suggest that what matters from a communicative point of view is only which discrete emotion the

subject is experiencing. But it is clear that emotional expressions can signal multiple things besides interior experi‐

ences (“I feel grateful”): they can signal intentions (“I would like to kiss you”), relations with the perceiver (“you are

more powerful than me”), assessments of the eliciting situation (“the actions of that officer are unjust”), and trait-like

tendencies (“I am hostile”).

We suggest that specific expressive modalities may communicate different kinds of information. For example, body

movement – expanding versus concave chest – differentiates the displays of pride and shame and would seem to re‐

late to the relational dimension of dominance and submissiveness. Eye contact versus gaze aversion may instead

signal behavioral intentions, namely social approach versus withdrawal. Understanding the role of each expressive

modality in the communication of distinct types of information will be crucial for understanding how emotions evolved.

Finally, debates over the universality of emotional expressions have too often been carried out in dichotomous terms,

with the two sides debating whether expressions are universal. New developments in the study of emotional express‐

ion suggest that it is time to move away from such Manichean formulations. The extent to which a certain pattern of

expressive behavior is universally produced and recognized in radically different cultures will vary according to the

emotion (e.g. anger may be more recognizable than sadness), its modality of expression (e.g. relief may be recogniz‐

able in the voice but not in the face), its subtype (e.g. awe about beauty may be more recognizable than awe about

supernatural causation) and the culture in which it is presented (e.g. Japanese facial expressions may be better re‐

cognized by Japanese people).



We hope that the new perspective we have offered here concerning dynamic, multimodal expressions, grounded in

Basic Emotions Theory, sets the stage for studies seeking answers to these and other questions.
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